
Identifying potential factors of variable response to
mogamulizumab in adult T-cell leukemia/lymphoma
between Japanese and other populations

We read with great interest the paper by Phillips et al.
on the use of mogamulizumab versus investigator choice
in relapsed/refractory adult T-cell leukemia/lymphoma
(ATLL).1 ATLL is a rare malignancy, and outside of some
areas endemic for human T-lymphotrophic virus 1, such
as Japan, conducting a randomized study on this disease
is challenging. The collaboration of the group of investi-
gators based outside of Japan who performed this ran-
domized trial should therefore be commended. In their
trial, the rates of response of relapsed/refractory ATLL to
mogamulizumab were not significantly better than those
to investigator-chosen chemotherapy, with an overall
response rate of 11%. In contrast, the overall response
rate to mogamulizumab for relapsed ATLL in the phase II
single-arm trial that led to approval of the use of this drug
in Japan was 50%.2 The authors attribute this difference
to three factors: different time windows for response
confirmation between the studies (8 weeks versus 4
weeks), more aggressive nature of the ATLL in the pres-
ent study (which included patients with refractory dis-
ease), and an ethnically more diverse population leading
to possible differences in disease biology. The median
progression-free survival of 5.2 months in the Japanese
study argues against the response confirmation window
being a factor, but we agree with the latter two points.
Other biological factors which could have contributed
are the rate of CCR4 mutations, different dosing sched-
ules, and prior therapy with histone deacetylase
inhibitors.

We have shown that differences in disease biology are
possible between Japanese and North American variants,
and hence genomic profiling to understand differences
could be valuable.3 In a recent study, CCR4 gain-of-func-
tion mutations were observed in 32.8% of 116 patients
from Japan and were found to be prognostic of treatment
response with a 5-year overall survival difference of 80%
in the group with CCR4 gain-of-function mutations 
versus 24.7% in the group without these mutations.4 In a
group of 53 predominantly North American patients
with ATLL, 14 (26%) had a CCR4 gain-of-function muta-
tion.5 While genomic analyses have not yet been reported
for this trial, this finding underlies the importance of per-
forming such studies in phase II trials.

The phase I trial of mogamulizumab established that
the half-life of the antibody is approximately 18 days
when it is given at a dose of 1 mg/kg for four weekly
administrations, with the trough level required for effica-
cy hypothesized to be 10 µg/mL based on in vitro data.6

Importantly, it took the fourth weekly dose to achieve
that trough, indicating that the drug may not have had
time to be effective for some the patients with clinically
aggressive refractory ATLL enrolled on this trial. The
Japanese phase II trial included 8 weekly doses, in con-
trast to the present trial in which mogamulizumab was
given weekly for 5 weeks and then every other week.
Zinzani et al. also reported that this could be one of the
factors influencing efficacy in their phase II study of
mogamulizumab in relapsed, refractory peripheral T-cell
lymphoma in Europe in which a similar dosing schedule
was used.7 Two fewer doses of mogamulizumab in this
trial, combined with the possibility of different rates of
antibody metabolism due to the ethnic diversity, may
therefore have played a role in the low overall response
rate.

Finally, histone deacetylase inhibitors,  such as vorino-
stat and romidepsin, decreased CCR4 expression in pre-
clinical trials, and could have affected the efficacy of
mogamulizumab.8 Since more than half of the patients
were enrolled in North America, and approximately 72%
had received other prior treatments (i.e. not combination
chemotherapy, interferon, azidothymidine, pralatrexate,
or an autologous transplant), it would be interesting to
know the proportion of patients who received histone
deacetylase inhibitors and to see whether there were dif-
ferences between those who received them immediately
prior to mogamulizumab and those who did not. Even
though this study failed to show a difference, translation-
al studies may help to understand the biological differ-
ences observed in the study or sub-populations of
patients with ATLL who could benefit from the adminis-
tration of this drug.

Murali Janakiram1,2* and Milos D. Miljkovic3*

1Division of HOT, Department of Medicine, University of
Minnesota, Minneapolis, MN; 2Department of Oncology, Albert
Einstein College of Medicine, Montefiore Medical Center, Bronx,
NY and 3Lymphoid Malignancies Branch, Center for Cancer
Research, National Cancer Institute, Bethesda, MD, USA

*MJ and MDM contributed equally to this work.

Correspondence: MURALI JANAKIRAM.  mjanakir@umn.edu  or
murali.janakiram@med.einstein.yu.edu
MILOS D. MILJKJOVIC. miljkovicm@mail.nih.gov
doi:10.3324/haematol.2019.217232

Information on authorship, contributions, and financial & other disclo-
sures was provided by the authors and is available with the online version
of this article at www.haematologica.org.

References

1. Phillips AA, Fields PA, Hermine O, et al. Mogamulizumab versus
investigator choice of chemotherapy regimen in relapsed/refractory
adult T-cell leukemia/lymphoma. Haematologica. 2018 Dec 20.
10.3324/haematol.2018.205096. [Epub ahead of print].

2. Ishida T, Joh T, Uike N, et al. Defucosylated anti-CCR4 monoclonal
antibody (KW-0761) for relapsed adult T-cell leukemia-lymphoma: a
multicenter phase II study. J Clin Oncol. 2012;30(8):837-842.

3. Shah UA, Chung EY, Giricz O, et al. North American ATLL has a dis-
tinct mutational and transcriptional profile and responds to epigenet-
ic therapies. Blood. 2018;132(14):1507-1518.

4. Sakamoto Y, Ishida T, Masaki A, et al. CCR4 mutations associated
with superior outcome of adult T-cell leukemia/lymphoma under
mogamulizumab treatment. Blood. 2018;132(7):758-761.

5. Nakagawa M, Schmitz R, Xiao W, et al. Gain-of-function CCR4
mutations in adult T cell leukemia/lymphoma. J Exp Med. 2014;
211(13):2497-2505.

6. Yamamoto K, Utsunomiya A, Tobinai K, et al. Phase I study of KW-
0761, a defucosylated humanized anti-CCR4 antibody, in relapsed
patients with adult T-cell leukemia-lymphoma and peripheral T-cell
lymphoma. J Clin Oncol. 2010;28(9):1591-1598.

7. Zinzani PL, Karlin L, Radford J, et al. European phase II study of
mogamulizumab, an anti-CCR4 monoclonal antibody, in
relapsed/refractory peripheral T-cell lymphoma. Haematologica.
2016;101(10):e407-e410.

8. Kitadate A, Ikeda S, Abe F, et al. Histone deacetylase inhibitors
downregulate CCR4 expression and decrease mogamulizumab effi-
cacy in CCR4-positive mature T-cell lymphomas. Haematologica.
2018;103(1):126-135.

haematologica 2019; 104:e227

COMMENTS


