
Introduction
　Adult T-cell leukemia-lymphoma（ATL）is a rare type
of mature T cell lymphoma caused by human T-lympho-
tropic virus type 1（HTLV-1）1. Although patients with
aggressive ATL are generally treated with multi-agent 
chemotherapeutic regimens or anti-viral therapy, long-
term survival is unsatisfactory1-4. Therefore, allogeneic 
hematopoietic stem cell transplantation（allo-HSCT）is
considered1.

Patients with chemo-refractory ATL are treated with 
mogamulizumab（MOG）, a humanized anti-CC chemo-
kine receptor 4（CCR4）monoclonal antibody5,6. However,
MOG administration before allo-HSCT reportedly 
increases the risk of developing acute graft-versus-host 
disease（aGVHD）, possibly due to donor-derived regula-

tory T cell（Treg）depletion7. Thus, the decision to either
directly proceed to allo-HSCT or administer MOG before 
allo-HSCT in patients with chemo-refractory ATL 
remains controversial.

Here, we present a patient with ATL who underwent 
allo-HSCT after MOG administration. We monitored the 
patient’s MOG levels while deciding the timing of allo-
HSCT.

Case Presentation
A 50-year-old Japanese woman, who had been an 

asymptomatic HTLV-1 carrier for approximately 14 
years, presented with ATL progression. The Eastern 
Cooperative Oncology Group（ECOG）performance
status upon admission was 0. The patient’s laboratory
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results were as follows: white blood cell count, 9.9×
109/L with 19.5% lymphocytes and 36% abnormal lym-
phocytes; serum lactate dehydrogenase, 343 IU/L（nor-
mal range 124-222 IU/L）; soluble interleukin-2 receptor, 
1,356 IU/mL（normal range 122-496 IU/mL）. Skin rash 
and papules were observed on her femora and abdomen, 
which were pathologically diagnosed as ATL. She was 
diagnosed with unfavorable chronic-type ATL according 
to the Shimoyama criteria8.
　Using the HTLV-1 analysis system comprising flow 
cytometry（HAS-Flow）to analyze cells in the peripheral 
blood（PB）, typical ATL cells with CCR4 expression 
were detected9（Figure 1A）. The patient’s clinical course 
is shown in Figure 2A and 2B.
　The patient received mLSG15 regimen1,2. After one 
cycle, the population of ATL cells remained same in the 
PB. As the number of ATL cells increased with neutrophil 
recovery, ATL was expected to progress. Additionally, 
grade 3 fatigue and other complications, such as mucosi-
tis and nausea with grade 2 or less, were observed（Com-
mon Terminology Criteria for Adverse Events［CTCAE］
v5.0）. Since the patient was reluctant to continue conven-
tional chemotherapy, we offered an alternative regimen, i. 
e., MOG combined with the cyclophosphamide, doxoru-
bicin, vincristine, prednisolone（CHOP）regimen. This 
regimen caused the ATL cells to disappear immediately.
　After two doses of MOG, her general condition 
improved. Subsequently, MOG administration was termi-
nated considering the risk of developing GVHD after 
allo-HSCT. The proportion of effector-type Tregs at 41 
days after the final MOG dose was low（Figure 1B）.
　Although we scheduled the allo-HSCT after the CHOP 
regimen, the serum MOG concentration at the end of the 
fourth CHOP regimen, 76 days after the final MOG 
administration, was 2,185.2 ng/mL（detected by enzyme-
linked immunoassay［ELISA］）. Due to the high concen-
tration, we postponed the planned allo-HSCT. Gradually, 
127 days and 166 days after the last MOG dose, MOG 
concentration decreased to 595.8 ng/mL and 160.3 ng/
mL, respectively.
　After the patient achieved complete remission, she 
underwent umbilical cord blood transplantation（UCBT）
with HLA 2-allele mismatched（HLA-B and HLA-
DRB1）cord blood following a regimen comprising 
reduced-intensity conditioning with fludarabine（25 mg/m2 
daily for 6 days）, melphalan（40 mg/m2 daily for 2 
days）, and total body irradiation（4 Gy）, 181 days after 
the last MOG dose. Tacrolimus and short-term metho-
trexate were used for GVHD prophylaxis.
　The patient achieved neutrophil engraftment with com-
plete donor chimerism. HAS-flow analysis of PB at 35 
days after UCBT showed that ATL cells were undetect-
able. The proportion of Tregs（CD25highCD27low fraction）
among the total population of CD4＋ cells was 7.2%, and 

comprised 32.0% of CCR4＋ cells（Figure 1C）. She 
developed diarrhea at 21 days after UCBT, which was 
diagnosed as aGVHD（overall gradeⅡ, gut stage 1）, and 
she received oral beclomethasone dipropionate alone for 
treatment. Subsequently, she developed skin aGVHD
（overall gradeⅠ, skin stage 2）at 32 days after UCBT, 
which was managed by topical steroid treatment. How-
ever, once the skin rash worsened,（overall gradeⅡ, skin 
stage 3）, prednisolone（0.5 mg/kg/day）was additionally 
administered and the skin GVHD subsequently resolved. 
Approximately 6 months after UCBT, the HTLV-1 provi-
ral load in ATL cells from the PB was undetectable. Con-
sequently, we stopped all immunosuppressant treatments.

Discussion
　The use of MOG in transplant-eligible patients consid-
ering the increased risk of severe aGVHD after allo-
HSCT is controversial7. However, insufficient disease 
control before allo-HSCT is a poor prognostic factor 
later7. Thus, whether MOG should be used to improve 
chemotherapy or if it is better to directly proceed to allo-
HSCT in chemo-refractory ATL remains controversial. A 
factor in the decision to administer MOG is the disease 
site of ATL, since MOG is highly effective in the PB.
　Another important issue that occurs when a patient 
receives MOG before allo-HSCT is the timing of allo-
HSCT after MOG. A previous large retrospective study 
showed that patients that began allo-HSCT＞50 days 
after MOG treatment had significantly worse outcomes7. 
However, presently, the concentration of MOG was 
2,185.2 ng/mL, 76 days after the last dose of MOG. 
Although the half-life of MOG is reportedly～16-18 
days10, we calculated the half-life of MOG to be approxi-
mately 27 days. Our data suggest the importance of mon-
itoring the level of MOG before allo-HSCT to prevent 
severe aGVHD.
　As a limitation, we must emphasize that this study is 
just a case report, and further clinical trials are needed to 
confirm the effectiveness of this treatment strategy. 
Another important limitation is that no established 
threshold exists to avoid the risk of severe aGVHD. We 
expect that the minimal dose of MOG is less than 300 
ng/mL, since CR was achieved in Cohort 1 of the phase
Ⅰ trial（dose level 0.01 mg/kg）for ATL with a Cmax of～
300 ng/mL. Thus, one possibility is to use a cut-off dose 
of 300 ng/mL, which should be prospectively assessed in 
the future.
　In conclusion, we reported a successful case of CBT 
without severe aGVHD for chemo-refractory ATL after 
combination chemotherapy and MOG. Monitoring the PB 
concentration of MOG is important to avoid the risk of 
severe aGVHD, and this should be explored in future 
studies.
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Figure 1A．Flow cytometric 
analysis of PB before induction 
chemotherapy
In CD3 and CD4 positive T cells, 
93.1% were positive for TSLC-1 
and negative for CD7, which were 
typical for ATL cells. Almost all 
ATL cells were positive for CCR4.

Figure 1B．Flow cytometric 
analysis of PB on 41 days after 
the last MOG administration
In normal CD4 positive T cells, 
which were positive for CD7 and 
negative for TSLC-1, only 1.9% 
were effector-type Tregs（FOX-
P3high CD45RAlow CD4-positive 
cells）.

Figure 1C．Flow cytometric 
analysis of PB on 35 days after 
UCBT
ATL cells were undetectable, 
whi le the proport ion of Tregs

（CD25highCD27low CD4-positive 
cells）in normal CD4 positive cells 
was 7.2% with 32.0% of CCR4-
positive cells.
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Figure 2．Clinical course
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（B）Clinical course after UCBT. FLU, fluda-
rabine； MEL, melphalan； TBI, total body irra-
diation； MTX, methotrexate.
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