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Abstract

The prognosis for relapsed adult T-cell leukemia/lymphoma (ATL) after allogeneic hematopoietic stem cell
transplantation is poor. Here, we report the case of a 67-year-old man who survived for 26 months after treat-
ment with lenalidomide for post-transplant relapsed ATL. He underwent induction therapy with two cycles of
modified VCAP-AMP-VECP and achieved complete remission. He received cord blood cell transplantation follow-
ing a reduced-intensity conditioning regimen. Seven months after transplantation, swelling of the systemic lymph
nodes appeared, and relapsed ATL was diagnosed based on a biopsy of the cervical lymph node. Treatment with
10 mg of lenalidomide induced partial remission. At 18 months after transplantation, skin tumors were success-
fully treated by increasing the dose of lenalidomide to 15 mg with the emergence of skin graft-versus-host dis-
ease. Although he died from ATL at 34 months after transplantation, systemic relapsed lesions were controlled by
treatment with lenalidomide for 26 months. Our case suggests that lenalidomide is well tolerated and is an effec-
tive option for the treatment of post-transplant relapsed ATL.
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Introduction

Allogeneic hematopoietic stem cell transplantation
(allo-HCT) is the only curative therapy for patients with
aggressive adult T-cell leukemia/lymphoma (ATL).
However, approximately 40% of patients who receive
allo-HCT experience relapse’. There are several treatment
options for relapsed ATL, including chemotherapy,
immunosuppressive agent withdrawal, donor lymphocyte
infusion (DLI) from the original donor, or a second allo-
HCT; however, the prognosis of patients with relapse is
not promising with a median survival time of 4-6 months
after relapse”. Lenalidomide induces antitumor immune
responses mediated by T and NK cells*. Although
lenalidomide has been approved for patients with ATL in
Japan, clinical information on its efficacy and safety in

post-transplant relapsed ATL is limited®”. There have
been only three reports of successful treatment. Ando et
al. reported a patient who was successfully treated with
lenalidomide’. Morishige et al. reported a patient who
was successfully treated with sequential mogamulizumab
and lenalidomide®. Sakamoto et al. reported four patients
who received lenalidomide; two patients achieved a com-
plete response’. Here, we report the case of an elderly
patient who survived for 26 months after treatment with
lenalidomide for post-transplant relapsed ATL.

Case Presentation

A 67-year-old man was referred to our hospital for
hypercalcemia. Computed tomography revealed systemic
lymph node swelling. His laboratory data were as fol-
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Figure 1. Clinical course

mLSG15, modified VCAP-AMP-VECP; CLN, cervical lymph node; LN, lymph node; MTX, methotrexate.

lows: white blood cell count, 13.9 X 10°/L (including
18% abnormal lymphocytes, 71% neutrophils, 5.5% lym-
phocytes, and 5% monocytes); platelet count, 364 X 10°/
L; hemoglobin, 11.2 g/dL; serum calcium, 16.3 mg/dL;
soluble TL-2 receptor, 12,400 U/mL. Western blotting
was positive for HTLV-1 antibodies. Bone marrow exam-
ination showed the infiltration of monomorphic small to
medium-sized abnormal lymphocytes, which were posi-
tive for CD2, CD3, CD4 and CD5 and negative for CD7
and CDS. Based on these findings, acute ATL was diag-
nosed. He underwent two cycles of modified VCAP-
AMP-VECP® and achieved complete remission. Because
he had no HLA-matched related donors and early trans-
plantation was required, he received cord blood cell
transplantation (CBT) with 3.3 X 10’/kg nucleated cells.
A reduced-intensity conditioning regimen comprising
fractionated total body irradiation (4 Gy in two frac-
tions) , 125 mg/m? fludarabine, and 80 mg/m” melphalan
was administered; tacrolimus and short-term methotrex-
ate were used for graft-versus-host disease (GVHD)
prophylaxis (Figure 1). Three months after transplanta-
tion, positron emission tomography/computed tomogra-
phy (PET-CT) revealed cervical lymph nodes swelling.
Relapsed ATL was clinically suspected. Tacrolimus was
discontinued to enhance the graft-versus-ATL effect. No
obvious enlargement of the cervical lymph nodes was
noted for some time, suggesting a graft-versus-ATL

effect. However, PET-CT revealed systemic lymph node
swelling 7 months after transplantation. Relapsed ATL
was diagnosed based on cervical lymph node biopsy.
Immunostaining of tumor cells was negative for CC che-
mokine receptor 4 (CCR4). Lenalidomide (10 mg) was
administered daily. The systemic lymph nodes were
observed to shrink, and the soluble IL-2 receptor level
was gradually decreased without GVHD onset. Partial
remission was achieved after lenalidomide administration
for 8 months. At 18 months after transplantation, the
patient was presented with skin tumors on his neck and
back. Although no biopsies of the tumors were per-
formed, ATL recurrence was suspected. The lenalidomide
dose was increased to 15 mg. Skin lesions were reduced
after 2 weeks. Two months later, the skin on his limbs
showed lichen planus-like features. Analysis of lympho-
cyte subsets in the peripheral blood revealed the signifi-
cantly increased ratio of CD16"/CD57 and CD8"/
CD11b" cells (Supplementary Figure S1). At 22
months after transplantation, watery diarrhea and fever
were noted. Lenalidomide was discontinued because
GVHD was suspected; however, no pathological exami-
nation was performed. After 2 weeks, his diarrhea and
fever resolved. At 25 months after transplantation,
lenalidomide was restarted at 10 mg. At 32 months after
transplantation, his laboratory data showed hypercalce-
mia and elevated soluble IL-2 receptors with abnormal
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Table 1. Reported cases of treatment of lenalidomide for relapsed ATL after allo-HCT

Duration of . Reason to discontinue PFS after OS after
Case References Dose of Len Effectiveness
treatment treatment Len (months) Len (months)
1 Ando [5] 5mg/day 1 week CR Relapse of GVHD 4+ 4+
2 Morishige [6] 15mg/day 2 weeks CR Progression of GVHD 7+ 7+
3 Sakamoto [71 10 mg/day 1 week CR Relapse of GVHD 20+ unknown
4 Sakamoto [7]1 5mg, alternate day 29 weeks  SD No 7+ unknown
5, Sakamoto [7] 5mg, alternate day 18 weeks CR Loss of CR in ATL 4 unknown
N to treat t
6  Sakamoto  [7] 15mg/day 1week  PD 0 response fo freafmen 0 unknown
and progression of GVHD
7 Present case 10 mg/day 97 weeks PR Progression of ATL 10 26

ATL, adult T-cell leukemia/lymphoma; allo-HCT, allogeneic hematopoietic stem cell transplantation; Len, lenalidomide; PFS, progression-
free survival; OS, overall survival; CR, complete response; SD, stable disease; PD, progressive disease; PR, partial response; GVHD, graft

versus host disease.

Ilymphocytes. He died 34 months after transplantation,
and the cause of death was relapsed ATL. He survived for
26 months after treatment with lenalidomide for post-
transplant relapsed ATL.

Discussion

The graft-versus-ATL effect is known to play an
important role in preventing relapse. Itonaga et al. ana-
lyzed 35 patients with post-transplant relapsed ATL; the
median survival times after relapse or progression were
16.9 and 3.9 months in the DLI and non-DLI groups,
respectively’. Kato ef al. also analyzed 252 patients with
post-transplant relapsed ATL; compared with those with-
out DLI, 36 patients with DLI had better survival out-
comes’. DLI appears to be one of the most effective ther-
apies for post-transplant-relapsed ATL. To enhance the
graft-versus-ATL effect in patients with post-transplant
relapsed ATL after CBT, mogamulizumab and lenalido-
mide are possible choices’. In our case, because tumor
cells were negative for CCR4, we selected lenalidomide.

The recommended starting dose of lenalidomide for
post-transplant relapse after allo-HCT is not obvious. In
patients with relapsed myeloma after allo-HCT, lenalido-
mide therapy at 10 mg/day may not be feasible because
of the induction of severe GVHD*. However, another
study showed that lenalidomide therapy at 10 mg/day
may be safely administered with acceptable tolerability’.
In our case, we used lenalidomide treatment at 10 mg/
day, referring the starting dose of the treatment for post-
transplant relapsed ATL (Table 1). The swelling of the
systemic lymph nodes was resolved using 10 mg of
lenalidomide, and partial remission was achieved. When
skin tumors appeared, we increased the dose from 10 mg
to 15 mg. The skin tumors disappeared; however, lichen
planus-like features appeared on the skin. Analysis of
lymphocyte subsets in the peripheral blood revealed the
significantly increased ratio of CD16"/CD57 and
CD8"/CDI11b" cells at this time compared with 6

months after transplantation before lenalidomide admin-
istration. CD16 " /CD57 ~ NK cells are terminally mature
NK cells, which are enriched especially in the cord
blood’. de Witte ez al. reported that the potential kinetics
of terminally mature NK cells reduced the relapse rate
after allo-HCT'". Christensen et al. showed that CD11b
expression on CD8" T cells may define a subset of
recently activated cells''. Increased CD8/CD11b" lev-
els may reflect the development of chronic GVHD. It was
reported that higher CD16"/CD57 and CD8"/
CD11b" lymphocyte levels correlated with reduced dis-
ease relapse and a higher incidence of chronic GVHD in
hematological malignant diseases after allo-HCT'2. The
activation of NK and T cells was also associated with a
clinical response to lenalidomide treatment in patients
with relapsed myeloma after allo-HCT*. Kato et al.
showed that the skin is a target organ susceptible to the
graft-versus-ATL effect’. We speculate that lenalidomide
might induce a graft-versus-ATL reaction through
CDI16"/CD57  lymphocyte expansion and a GVHD
reaction through CD8 " /CD11b" lymphocyte expansion.
Because lymphocyte subset analysis was not performed
when 10 mg of lenalidomide was administered, no clear
conclusion could be drawn. As shown in Table 1, Ando et
al. and Morishige et al. reported GVHD with a graft-ver-
sus-ATL reaction following lenalidomide treatment’®.
Sakamoto et al. also reported that three of four patients
developed GVHD and that two patients achieved com-
plete remission’. Lenalidomide could be promising for
post-transplant relapsed ATL; however, we should be
aware of its potential for inducing GVHD development.

Survival for more than 2 years after treatment with
lenalidomide for post-transplant relapsed ATL was not
observed previously (Table 1). Although some patients
survived over 2 years following relapse after tapering and
withdrawal of immunosuppressive agents without DLI?,
this is the first report to describe a patient with post-
transplant relapsed ATL who survived for more than 2
years after lenalidomide treatment.
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In conclusion, lenalidomide administration is well tol-
erated and effective; however, care should be taken as this
strategy may result in GVHD recurrence. Examining a
large number of cases of treatment with lenalidomide for
post-transplant relapsed ATL would help clarify its role.
Lenalidomide treatment may be useful for relapse after
CBT, in which DLI is not available.
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