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INTRODUCTION:

Adult T-cell leukemia/lymphoma (ATL) is a rare, aggressive subtype of peripheral T-cell 

lymphoma developing after many years of chronic, asymptomatic infection with the retrovirus 

human T-cell lymphotropic virus type 1 (HTLV-1). HTLV-1 is endemic to certain geographic 

areas of the world, and primary infection generally occurs in infancy through mother-to-child 

transmission via breastfeeding. In less than 5% of infected individuals, a decades-long pathogenic 

process culminates in the development of ATL. Aggressive subtypes of ATL are life-threatening 

and challenging to treat, with median overall survival typically less than one year in the 

absence of allogeneic hematopoietic cell transplantation (alloHCT). Owing to the rarity of this 

illness, prospective large-scale clinical trials have been challenging to perform, and treatment 

recommendations are largely founded upon limited evidence. Herein, we review the current 

therapeutic options for ATL, providing a broad literature overview of the foremost clinical trials 

and reports of this disease. We emphasize our own treatment paradigm, which is broadly based 

upon disease subtype, patient fitness, and intent to perform alloHCT. Finally, we highlight recent 

advances in understanding ATL disease biology and important ongoing clinical trials that we 

foresee as informative and potentially practice-changing.
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HUMAN T-CELL LYMPHOTROPIC VIRUS TYPE 1 (HTLV-1)

Human T-cell lymphotropic virus type 1 (HTLV-1) is a retrovirus with a worldwide 

geographic distribution. Current estimates suggest that 5–10 million individuals worldwide 

may be infected, with areas of high viral prevalence in southwest regions of Japan, the 

Caribbean, sub-Saharan Africa, South America, and sporadic areas in the southwestern 

Pacific Ocean.1 The predominant mode of transmission is felt to be mother-to-child 
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through breastfeeding, with sexual intercourse and blood contact as additional likely 

modes of spread.2 Once contracted, HTLV-1 infects CD4+ T-cells through viral integration 

into host genomes as a single proviral copy.2,3 While most infected individuals remain 

asymptomatic carriers throughout their lifespan, a minority (approximately 10%) develop 

HTVL-1-associated diseases.2 The most well-recognized of these diseases are adult T-cell 

leukemia/lymphoma (ATL) and HTLV-1-associated myelopathy/tropic spastic paraparesis, 

though multiple other sequelae have been described with lower frequency.4

ADULT T-CELL LEUKEMIA/LYMPHOMA

In less than 5% of HTLV-1-infected individuals, an incompletely understood pathogenic 

process results in the HTLV-1-associated peripheral T-cell lymphoma (PTCL) subtype ATL 

(Figure 1). The risk of developing ATL is highest in individuals with high proviral loads 

(>4% of infected mononuclear cells), whose lifetime risk may exceed 20%.5,6 Other risk 

factors for ATL include advanced age and a family history of ATL.5 The time between 

infection and disease onset is long, with a median age at presentation in Japan of 60 to 

70 years; the median age in other regions is one-two decades lower for unclear reasons.7–9 

This prolonged disease onset implies a multistep oncogenic process, and, indeed, clones of 

pre-malignant HTLV-1-infected cells can be detected in peripheral blood samples up to ten 

years prior to the development of ATL.10 Small studies using targeted mutational sequencing 

over time support a multi-hit model in which HTLV-1-infected cells with oncogenic driver 

mutations persist stably for many years, followed by the accumulation of additive or 

synergistic mutations which ultimately result in overt neoplasia.10 In particular, mutations in 

genes encoding for members of the T-cell receptor (TCR), STAT3, and NOTCH pathways 

have recently been shown to result in subclonal transcriptomic aberrations that can result in 

accelerated proliferative potential and disease onset.11

ATL has varied clinical presentations that historically have been divided into four subtypes 

based on clinical behavior, laboratory features, and pattern of organ involvement. This 

classification, referred to as the Shimoyama classification, remains unchanged since its 

original description in the early 1990s.12 The most common subtype is the ‘acute’ subtype, 

characterized by a frequently rapid progressive clinical course with leukemic disease and 

various tumor lesions. The ‘lymphoma’ subtype, accounting for approximately 20% of 

cases, is defined by histologically proven lymphadenopathy, absence of lymphocytosis, 

and variable extranodal organ involvement and laboratory abnormalities. The acute 

and lymphoma subtypes are considered aggressive, whereas the remaining two subtypes

—’chronic’ and ‘smoldering’—have historically been considered indolent although may 

accelerate to display more aggressive clinical features (see additional comments on chronic 

unfavorable disease in section, “Indolent Disease: Chronic and Smoldering Subtypes”). The 

diagnosis of ATL is established based on histopathologic and immunophenotypic review of 

tumor lesions, peripheral blood flow cytometry and smear review, and HTLV-1 serology. 

Staging is performed preferentially with 18F-FDG positron emission tomography/computed 

tomography (PET/CT) and bone marrow aspirate and biopsy.

The prognosis of ATL is generally poor: in the original report of the Shimoyama 

classification describing 818 cases from between 1983 and 1987, the median overall survival 
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(OS) for all patients was just 5.4 months.12 By subtype, estimated four-year OS rates 

for acute, lymphoma, chronic, and smoldering disease were 5%, 6%, 27%, and 63%, 

respectively. In an updated national query of 1,665 patients in Japan diagnosed between 

2000 and 2009, survival only marginally improved, with estimated four-year OS rates 

for acute, lymphoma, chronic, and smoldering disease of 11%, 16%, 36%, and 52%, 

respectively.13 These survival improvements may be due to increased use of and improved 

supportive care during/after allogeneic hematopoietic stem cell transplantation (alloHCT). 

Still, for both acute and lymphoma subtypes, median OS remained less than one year.13 

Moreover, as described below, the term ‘indolent’ that is often used to group the chronic 

and smoldering subtypes together is misleading when applied to all patients. When patients 

with indolent ATL subtypes are able to be observed, median OS is still less than five years.14 

Certain patients with higher-risk indolent disease subtypes have poor survival outcomes 

equivalent to those with aggressive subtypes.15 A recent multinational effort of over 800 

patients from Japan, Latin America, the Caribbean, and the United States reported a three-

year overall survival for all patients at just 21%.16

CURRENT THERAPEUTIC APPROACHES: UPFRONT THERAPY

The treatment of ATL is primarily dictated by disease subtype/behavior, patient fitness/

comorbidities, goals of care, and alloHCT donor availability. Below we review the current 

therapeutic approaches for each subtype, with an emphasis on recent advances and ongoing 

clinical trials (Tables 1 and 2). Of note, when analyzing reports of novel treatment regimens, 

it is important to consider both response- and survival-based efficacy endpoints and to 

examine rates of consolidation with alloHCT depending on the clinical context for use to 

fully contextualize results achieved.

Aggressive Disease: Lymphoma or Acute Subtypes

The mainstay of curative-intent therapy in fit patients with lymphoma or acute subtype 

associated with significant tumor bulk is combination chemotherapy.17–22 No regimen is 

clearly superior, and use differs globally based on historic practice patterns and drug 

availability. In Japan, the vincristine, cyclophosphamide, doxorubicin, and prednisone 

(VCAP), doxorubicin, ranimustine, and prednisone (AMP), and vindesine, etoposide, 

carboplatin, and prednisone (VCEP) protocol is widely adopted.19 Support for this regimen 

comes from the randomized Japan Clinical Oncology Group Study JCOG9801, in which 118 

patients with aggressive ATL (including unfavorable chronic subtype15) were assigned to 

receive either VCAP/AMP/VCEP or biweekly CHOP, with both arms receiving intrathecal 

prophylaxis against central nervous system (CNS) disease. While the study failed to meet 

the prespecified hazard ratio of 0.6 for OS in the VCAP/AMP/VCEP arm, the OS rate at 

three years was numerically improved in the VCAP/AMP/VCEP arm (24% versus 13%; HR 

0.75, 95% CI, 0.50–1.13). Key secondary endpoints showed improved one-year progression-

free survival (PFS) in the VCAP/AMP/VCEP group (28% vs. 16%; HR 0.78, 95% CI 0.52–

1.14), as well as increased complete response (CR) rate (40% vs. 21%, p=0.02). Despite 

these improvements, VCAP/AMP/VECP is generally not curative and is a challenging 

regimen for patients, with less than one third of patients able to complete planned treatment, 

including three treatment-related deaths in JCOG9801. Of note, a modified version of 
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VCAP/AMP/VECP omitting ranimustine and substituting vincristine for vindesine has been 

used in the United States (US) in a single report.23

As vindesine and ranimustine are not available outside of Japan, intensified 

anthracycline-based regimens, such as EPOCH/CHOEP (etoposide, prednisone, vincristine, 

cyclophosphamide, and doxorubicin) and hyperCVAD (cyclophosphamide, vincristine, 

doxorubicin, and dexamethasone plus cytarabine/methotrexate) are commonly used initial 

regimens elsewhere.20,22,24 The evidence for these regimens is sparse and generally 

extrapolated from trials of such regimens in nodal-based PTCLs which variably included 

patients with ATL.25–27 In a multi-institutional retrospective report of 89 cases from North 

America, CHOP-/CHOEP-like regimens resulted in overall response rates exceeding 60%, 

but responses were generally not durable, with median OS of only 19.4 and 37.3 weeks for 

acute and lymphoma subtypes, respectively.28 While the regimen of brentuximab vedotin 

plus CHP (BV-CHP) is approved by the United States Food and Drug Administration (FDA) 

for adults with previously untreated CD30-expressing PTCL, the phase 3 ECHELON-2 trial 

that led to this approval included only seven patients with ATL.29 As this trial demonstrated 

PFS and OS benefits over CHOP in the entire intent-to-treat population, BV-CHP can be 

considered in patients with CD30-expressing ATL. An interim analysis of BV-CHEP in 

eight patients with aggressive ATL showed an overall response rate of 75%, enabling three 

patients to proceed to alloHCT.30 This regimen has been used elsewhere in the upfront 

treatment of T-cell lymphomas,31 and we await final results of this trial specifically in ATL 

(NCT03264131).

The addition of antiviral therapy (usually zidovudine) and interferon-alpha (IFN-α) to 

chemotherapy has been shown in retrospective evaluations to improve response rates over 

chemotherapy alone, resulting in overall response rates of 81% (39% CR) versus 49% (36% 

CR) in a historic cohort of 73 patients with aggressive subtypes from the United Kingdom 

(UK).32 EPOCH followed by up to one year of zidovudine, lamivudine, and IFN-α was 

evaluated in a small prospective study led by the AIDS Malignancy Consortium in 19 

patients, with 11 patients achieving an overall response (two CR).22 In both this study and 

the UK cohort, however, relapse rates were high and survival was short, with median OS of 

just 9 and 13 months, respectively.22,32 An additional regimen of EPOCH with bortezomib 

and raltegravir, also led by the AIDS Malignancy Consortium, was prospectively evaluated 

in a trial of 18 patients, with 12 patients achieving an overall response (three CR).21 Again, 

responses were short-lived and survival was short, with median PFS and OS of just 5.8 

and 6.2 months, respectively.21 Thus, while the addition of antivirals may improve response 

rates, there remains no consensus and no clear survival advantages.33

The addition of the anti-CCR4 monoclonal antibody mogamulizumab (discussed in detail 

below, see Current Therapeutic Approaches: Relapsed/Refractory Disease) to upfront 

combination therapy has been attempted in Japan.34,35 In a randomized phase II trial of 

54 patients with aggressive ATL, mogamulizumab plus VCAMP/AMP/VECP resulted in an 

ORR of 86% (52% CR) versus 75% (33% CR) with VCAMP/AMP/VECP alone.35 This 

study met the prespecified target of a 15% difference in CR rate between the investigational 

and control arms. Still, relapses were frequent, with median PFS of 8.5 months with 

mogamulizumab plus VCAMP/AMP/VECP versus 6.3 months in the chemotherapy only 

Stuver et al. Page 4

Curr Treat Options Oncol. Author manuscript; available in PMC 2024 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://clinicaltrials.gov/ct2/show/NCT03264131


arm. Long-term follow-up showed 3-year median OS rate of 45% in the investigational 

arm versus 50% in the control arm.36 Based on these results, mogamulizumab is approved 

in Japan for use with VACMP/AMP/VECP. Of note, mogamulizumab plus VCAMP/AMP/

VECP resulted in greater hematologic toxicity and several serious adverse events including 

interstitial lung disease, numerous infectious complications that were not observed with 

chemotherapy alone (including cytomegalovirus viremia and pneumonia and unspecified 

viral encephalitis), and two treatment-related deaths.36 Similarly, in an untreated population 

of 24 transplant-ineligible patients, sequential CHOP followed by mogamulizumab resulted 

in ORR of 88% and one-year PFS and OS rates of 27% and 53%, respectively.34 Finally, a 

retrospective analysis of 77 patients with newly diagnosed ATL treated with chemotherapy 

alone or chemotherapy plus mogamulizumab showed no significant survival advantage in 

those treated with upfront mogamulizumab; no concerning safety signal was noted between 

arms.37

While mogamulizumab is an important agent in treating relapsed and refractory (R/R) ATL 

as discussed below, optimal strategies for its incorporation into upfront regimens have not 

been defined. It is important to note that mogamulizumab has a consistent compartmental 

therapeutic effect, with greater effect on disease in the blood than in skin, nodes, or 

viscera, which may factor into treatment decisions.34,35,37 In addition, it is critical to 

recognize that receipt of mogamulizumab prior to alloHCT has been shown to increase 

the risk of steroid-refractory graft-versus-host-disease (GVHD), non-relapse mortality, and 

overall mortality, likely due to a deleterious effect on non-malignant T cells such as 

regulatory T cells (Treg).38–41 Some experts avoid mogamulizumab prior to alloHCT.33 

Others recommend a minimum “washout” period of at least 50 days to mitigate against 

this complication—this cutoff is derived from a Japanese series that evaluated the impact 

of pre-alloHCT mogamulizumab receipt and found that an interval of less than 50 days 

between last mogamulizumab administration and alloHCT was associated with inferior OS 

on multivariable analyses (HR 2.02, 95% CI 1.37–2.98).42

Patients with acute, bulky disease are treated similarly to those with lymphoma subtype 

disease.33 Antiviral/interferon therapy alone for patients with acute, bulky/aggressive 

disease is typically avoided given that patients with pure lymphoma subtype have survival 

disadvantages when treated with antiviral/interferon therapy alone.43 However, for those 

with purely acute/leukemic disease, antiviral/interferon therapy is a valid therapeutic option, 

taking into consideration the pace of disease, intent of therapy, and patient fitness.43 In an 

international meta-analysis of antiviral/interferon therapy in various ATL subtypes, patients 

with acute subtype who were treated with antiviral/interferon alone and achieved a CR (30% 

of all acute subtype patients) had a prolonged overall survival at five years of 82% (versus 

12% in those achieving less than CR).43

Despite substantial advances in defining the molecular underpinnings of ATL, upfront 

therapy selection based on tumor mutational profiling is not yet routine. Recent important 

efforts have identified TP53 mutations and CD28 gene-related activating mutations as each 

being associated with unfavorable prognosis, regardless of disease subtype or therapeutic 

modality used.44–47 For example, in a recently reported series of 177 Japanese patients 

evaluating outcomes by TP53-mutation status, outcomes were worse among those with 
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TP53 mutations regardless of therapeutic modality.44 Altogether, 38% of patients’ disease 

harbored either a TP53 single nucleotide variant, insertion-deletions, or copy number 

variation; in the entire cohort, median OS in those with and without TP53-mutated ATL 

was 1.0 and 6.7 years, respectively (p<0.01). Moreover, even among those who received 

alloHCT, median OS was less in those with TP53-mutated ATL (n=16) compared to those 

without (n=27, 0.4 years versus not reached, p<0.01). Further defining the significance of 

these alterations and incorporating such findings into routine clinical practice and treatment 

paradigms will represent important advances in treating ATL.

CNS evaluation and prophylaxis is strongly recommended by multiple consensus guidelines 

in patients with aggressive subtypes, as the risk of CNS involvement exceeds 10%.48–50 

There have been no prospective evaluations of specific prophylaxis regimens or mode/timing 

of delivery, and practices generally mirror those for treating aggressive B-cell lymphomas. 

For patients with circulating leukemic disease, we generally debulk this disease when safe 

(asymptomatic and no evidence of CNS involvement on imaging) and feasible to minimize 

the theoretical risk of CNS seeding during traumatic lumbar puncture.

Finally, an ongoing trial sponsored by the US National Cancer Institute (NCT04301076) is 

testing lenalidomide plus EPOCH in patients with treatment-naïve ATL. This study is based 

on demonstrable clinical activity for lenalidomide in treating patients with R/R ATL (see 

below). Providers should be mindful of this important multi-institutional effort and consider 

referring potentially eligible patients.

Aggressive Disease: Allogeneic Transplant

Despite high response rates to upfront combination chemotherapy, responses are generally 

not durable and nearly all patients with aggressive subtypes will relapse without 

consolidative therapy. The only potentially curative approach in treating aggressive ATL 

remains alloHCT, and consideration of alloHCT in first or subsequent remission is 

recommended for all eligible patients with aggressive subtypes of disease.48–50 While no 

randomized data exist, select prospective reports and multiple retrospective series show the 

curative potential of alloHCT.51–60 Most data are derived from Japanese series; an early 

report from three Japanese transplant registries of 386 patients who underwent alloHCT 

between 1996 and 2005 demonstrated rates of three-year OS, disease-associated mortality, 

and treatment-related mortality of 33%, 21%, and 37%, respectively.54 A more modern 

prospective series of 90 patients with aggressive ATL who underwent alloHCT between 

2015 and 2018 showed two-year PFS and OS rates of 31% and 44%, respectively.59 Two-

year relapse and non-relapse mortality rates were 46% and 23%, respectively.59

Non-Japanese series from the European Society for Blood and Marrow Transplantation 

as well a single-center experience from our institution have validated the feasibility and 

efficacy of alloHCT in non-Japanese patients with aggressive ATL.52,58 A meta-analysis 

of 18 studies comprising 1,767 patients with ATL who underwent alloHCT reported 

pooled OS, PFS, relapse, and non-relapse mortality rates of 40%, 37%, 36%, and 29%, 

respectively.60 This work validates the potential for prolonged remission with alloHCT 

in treating ATL, although relapses and transplant-related mortality remain high. Nuances 

regarding donor type and conditioning regimens are outside the scope of this review and 
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are discussed elsewhere.33,50 In those who are transplant-ineligible, a maintenance approach 

with antiviral therapy or oral chemotherapy has been attempted.22,61

Indolent Disease: Chronic and Smoldering Subtypes

Neither chronic nor smoldering ATL are truly indolent diseases. In a series of 90 

Japanese patients with newly diagnosed indolent ATL subtypes between 1974 and 2003, 

most of whom were observed at diagnosis in a “watch and wait” approach, the median 

survival was 4.1 years with an estimated 10-year survival rate of only 25%.62 There 

was notably no observable plateau in survival curves. Moreover, multiple reports have 

described an ‘unfavorable’ chronic subtype defined as having a low serum albumin, high 

lactate dehydrogenase (LDH), or high blood urea nitrogen concentration that has a similar 

prognosis to aggressive ATL.15 Therefore, while no randomized data refutes a surveillance 

strategy, our view and others33 generally favors attempts at treatment in indolent ATL if 

available and tolerable unless a patient is asymptomatic. A prospective trial of antiviral 

therapy versus active monitoring in indolent ATL is ongoing in Japan (JCOG1111C).

For indolent disease, antiviral/interferon therapy is the preferred first-line treatment 

strategy.63–66 In the aforementioned meta-analysis of 254 patients from the UK, median 

and five-year OS rates for chronic and smoldering ATL were not reached and 76%, 

respectively.43 Most of the patients with indolent disease (74%) were treated with upfront 

antiviral/interferon therapy only. For patients with indolent subtype ATL who received 

upfront antiviral/interferon only, overall survival was excellent at 100% beyond five years, 

recognizing the potential that identifying such patients may reflect a selection bias for 

those felt suitable for such therapy. Emerging data suggest that zidovudine and interferon 

function through the induction of p53 signaling and apoptosis,67 and that inactivating TP53 
mutations may confer resistance.44,68 Dosing and maintenance strategies are largely empiric; 

guidelines from the NCCN recommend ZDV 1000 mg daily with IFN-α 5 million units 

daily (which can be substituted with peginterferon if available).48 Higher doses of both with 

ZDV at 1.5 grams daily and interferon up to 10 million units can be used if tolerated with 

careful dose uptitration.33 In responding patients, no clear “maintenance” treatment strategy 

is currently defined. In our practice, we typically continue therapy indefinitely if tolerated, 

and doses can be reduced to mitigate side effects.23 Given the potential for durable responses 

with antiviral/interferon therapy alone, responding patients with indolent subtypes do not 

require upfront alloHCT.

Finally, there are a group of patients with disease seemingly confined to the skin, sometimes 

referred to as a ‘primary cutaneous variant’.69 While skin-directed therapies can be applied 

to these patients, this entity is incompletely understood, with some evidence suggesting 

poor outcomes for certain patients, especially those with nodulo-tumoral and erythrodermic 

manifestations.14,69,70
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CURRENT THERAPUETIC APPROACHES: RELAPSED/REFRACTORY 

DISEASE

Patients with relapsed/refractory (R/R) ATL have been underrepresented in prospective 

trials of novel agents for R/R PTCLs. For example, in the phase II trials that led to 

regulatory approval for belinostat, pralatrexate, and romidepsin for PTCL, the proportion 

of patients with ATL was <5% or patients with ATL were excluded.71–73 Below is a 

discussion of agents that have undergone dedicated evaluation and emerging therapies under 

investigation.74

In Japan, mogamulizumab is approved in the treatment of R/R ATL.74–77 In the original 

phase II trial of mogamulizumab, an ORR of 50% was observed (31% CR).75 ORR 

by subtype for acute, lymphoma, and unfavorable chronic were 43%, 33%, and 83%, 

respectively. Prolonged survival analysis of this study showed a median PFS and OS of 

5.2 and 14.4 months, respectively. Survival differed by subtype, with three-year OS rate 

for acute, lymphoma, and unfavorable chronic subtype of 7%, 17%, and 67%, respectively. 

Patients who developed an on-treatment rash, a common side effect of mogamulizumab, 

survived longer, implying that this complication reflects a treatment effect given the 

mechanism of mogamulizumab and the hypothesized pathogenesis of rash due to this 

agent.78,79 In a post-marketing surveillance study of 597 patients from Japan who received 

mogamulizumab for R/R ATL, the overall best response rate was 58% (by compartment: 

blood, 82%; skin, 56%; lymph nodes, 46%)76 and median OS was 5.5 months.

In a non-Japanese, multi-national randomized phase II trial, 71 patients with R/R ATL 

(acute, lymphoma, or chronic) were randomized to receive mogamulizumab or investigator’s 

choice (most commonly, gemcitabine/oxaliplatin).80 By independent review, the best 

response rate in the mogamulizumab arm was 28% versus 8% in the investigator’s choice 

arm. The confirmed ORR, defined as maintaining a response through a second assessment 

eight weeks later, was 11% in the mogamulizumab arm versus 0% in the investigator’s 

choice arm. Median PFS in the mogamulizumab and investigator’s choice arms was 0.93 

versus 0.88 months, respectively. Mogamulizumab is not FDA-approved for use in the 

United States but can be obtained off-label and is compendium-listed by the NCCN.48 

Importantly, loss of CCR4 expression via mutation or deletion, as well as somatic CCR7 
gene alterations, have emerged as mechanisms of resistance to mogamulizumab; conversely, 

gain-of-function CCR4 mutations are associated with improved survival in patients with 

ATL treated with mogamulizumab.81–84 When possible, tumor genomic profiling that 

includes CCR4 and CCR7 can be performed to cautiously inform clinical decision making 

when equipoise exists. Mogamulizumab has notably been used in those who recur after 

alloHCT in a small series of eight patients with some efficacy (three CRs, two patients with 

continued CR beyond two years) and no emergence or progression of GVHD.85 Further 

safety data are needed in this setting.

Another agent with demonstrable activity in R/R ATL is the oral immunomodulatory 

drug lenalidomide. A multicenter phase II trial of Japanese patients with R/R ATL 

showed ORR of 42% and median time to progression of 3.8 months.86 A similar trial 

conducted in the United States saw no responses in four patients and closed due to 
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limited accrual.87 Lenalidomide has been used in recurrent disease after alloHCT, although 

new onset and worsening GVHD is observed.85 Small cases series and prospective trials 

have been conducted with single-agent pralatrexate,88 romidepsin,89 bortezomib,90 arsenic 

trioxide,91,92 and alemtuzumab93 with limited successes. A multicenter phase II trial of 

tucidinostat, an oral histone deacetylase inhibitor, has recently been reported.94 Among 

23 patients with R/R aggressive ATL who had previously received chemotherapy and 

mogamulizumab, tucidinostat resulted on ORR of 30%, with median PFS and OS of 1.7 

and 7.9 months, respectively.

Other investigational therapies worth noting include an allogeneic CD70-directed T-cell 

therapy95 and the combination of the histone deacetylase inhibitor belinostat with antiviral 

therapy.96 The latter combination was evaluated in a phase II trial in patients with aggressive 

ATL who had persistent circulating disease after prior chemotherapy or antiviral therapy.96 

Among six patients, clinical activity was observed in five patients, with three patients 

achieving a complete response and two patients maintaining partial remission. Recent 

pre-clinical work suggests a potential role for certain small molecule inhibitors, including 

those inhibiting the JAK/STAT, PI3K, NF-kB, and CDK6 networks.97–99 In our practice, 

we prioritize clinical trial enrollment for patients with R/R disease whenever possible. In 

the absence of a clinical trial, we select any of the above agents or other agents used in 

the treatment of R/R T-cell lymphomas based on prior regimens, goals of care, anticipated 

toxicities, GVHD status if post-alloHCT, and patient fitness and comorbidities.

A promising agent in development is valemetostat, an epigenetic therapy that functions 

as a dual inhibitor of enhancer of zeste homolog 1 (EZH1) and EZH2. EZH2 is widely 

overexpressed in T-cell lymphomas.100,101 In a dedicated phase II study of valemetostat 

in Japan for patients with R/R ATL, a high ORR of 48% was observed in 25 patients, 

24 of whom had been previously treated with mogamulizumab.102 Median PFS and OS 

were 7.4 and 16.4 months, respectively. Noting small numbers, responses varied by subtype 

with ORR of 63%, 17%, and 33% for acute, lymphoma, and chronic unfavorable subtypes, 

respectively. Of note, this study excluded patients with relapsed disease after alloHCT. 

Based on these results, valemetostat was approved in Japan in September 2022 for the 

treatment of R/R ATL. In a separate phase I trial of valemetostat in all R/R non-Hodgkin 

lymphomas across Japan and the United States, an ORR of 56% was seen in PTCL.103 

The global VALENTINE-PTCL01 phase II trial (NCT04703192) of valemetostat in PTCL, 

including ATL, has completed accrual and results are awaited.

CONCLUSION

ATL is a complication of chronic HTLV-1 infection for which therapeutic progress has been 

challenging. Nationwide surveys from Japan show only marginal survival improvements 

over nearly 30 years, and the only reliably curative approach for those with aggressive 

disease remains intensive combination chemotherapy followed by alloHCT, a strategy that 

relatively few patients achieve. Key questions in the current treatment of ATL are which 

induction regimen for patients with aggressive disease is superior, how to incorporate novel 

active agents, such as mogamulizumab, lenalidomide, and potentially valemetostat, into 

upfront regimens, and how to optimize allotransplantation strategies. Treatment is currently 

Stuver et al. Page 9

Curr Treat Options Oncol. Author manuscript; available in PMC 2024 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://clinicaltrials.gov/ct2/show/NCT04703192


dictated by disease subtype, but as tremendous work by global investigators has begun to 

detail the genomic landscape of this disease,104,105 our hope is that truly targeted, rational 

therapies will allow for tailored treatment strategies. The rarity of this entity remains a major 

hurdle to dedicated study, and concerted, international efforts are needed to move forward.
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Figure 1. Schematic Representation.
Human T-cell lymphotropic virus type 1 (HTLV1) exists with high prevalence in various 

geographical regions, most notably Japan, the Caribbean islands, sub-Saharan Africa, 

South America, and regions of Oceania. The virus is predominantly spread mother-to-child 

through breastfeeding and infects CD4+ T cells. In less than 5% of infected individuals, 

a multihit pathogenic process occurs over decades as multiple somatic mutations occur, 

eventually resulting in an HTLV-1 associated peripheral T-cell lymphoma known as adult 

T-cell leukemia/lymphoma (ATL). ATL has varied manifestations and subtypes (see text). 

Created in BioRender.com.
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