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SHORT COMMUNICATION

A novel defucosylated humanized monoclonal antibody 
against the CC chemokine receptor 4 (CCR4), mogamu-
lizumab exhibits strong effects in relapsed adult T-cell 
leukaemia-lymphoma (ATL) patients (1). The frequent 
development of skin rash, has been reported with mo-
gamulizumab use (63%) (1). Remarkably, patients with 
grade 2 or higher cutaneous adverse reactions (CARs) 
have shown better clinical responses to mogamulizumab 
than those with grade 1 or no CAR (1). In our previous 
study of 5 patients with ATL treated with mogamulizu-
mab, 2 patients who achieved complete remission (CR) 
without CAR experienced ATL relapse very soon after 
treatment. On the other hand, none of the patients with 
CAR relapsed during a follow-up period of over 9 months 
(2). We report here the results of a study with a larger 
number of patients, in which we assess the influence of 
CAR on outcome. 

CASE REPORTS AND METHODS
This study was approved by the human research ethics committee 
of our hospital and prior written informed consent was obtained 
from participants. We analysed 34 patients with ATL who started 
treatment with mogamulizumab at our hospital from March 2007 
to May 2015. We excluded 8 patients who received allogeneic 
haematopoietic stem cell transplantation (allo-HSCT) because 
allo-HSCT was thought to affect the prognosis of the patients. In 
the remaining 26 patients, all CARs occurred after the 4th cycle of 
mogamulizumab treatment. To avoid the influence of treatment 
cycles on the prognosis, we re-analysed 18 patients who received 
more than 4 cycles of treatment. Their diagnoses, treatments, 
laboratory findings, therapeutic results, and CARs were obtained 
from their clinical records. Response to mogamulizumab was 
recorded according to the modified response criteria for ATL (3). 
The response of the cutaneous lesions was evaluated by physician 
global assessment, taking into consideration erythema, indura-
tion, papules, and nodules. The severity of CAR was evaluated 
according to the National Cancer Institute Common Terminology 
Criteria for Adverse Events, version 3.0. The patients’ clinical 
profiles are shown in Table I and Table SI1. Patient characteris-
tics and treatment effects were compared using the χ2 test for 
categorical data and the Mann-Whitney U test for continuous or 
ordinal data. Overall survival (OS) and progression-free survival 
(PFS) were defined as the time from the start of mogamulizumab 
treatment to death and disease progression, respectively. OS was 
estimated using the Kaplan–Meier method and compared using 
the log-rank test. Statistical analyses were performed using 

Graphpad Prism 5 software (Graphpad Software Inc.). p-values 
< 0.05 were considered statistically significant. 

RESULTS

Patient ages ranged from 55 to 83 years (median age 
66.5 years). Eighteen of 26 patients received 4 or more 
cycles of mogamulizumab treatment. Infusion reactions 
developed in 15/26 patients.

Seven patients experienced CARs. All these 7 patients 
had received 4 or more cycles of mogamulizumab treat-
ment (median 7 cycles). Three of the 7 patients presen-
ted with generalized erythroderma, 3 with widespread 
exudative erythema, and one with painful subcutaneous 
erythematous nodules. One patient (case 2), with gene-
ralized erythema, eventually developed toxic epidermal 
necrolysis (TEN). The severity of CAR was grade 1 in 
one patient, grade 2 in 2 patients, grade 3 in 2 patients, 
and grade 4 in 2 patients. CAR diagnosed as grade 2 or 
higher was treated with topical or oral corticosteroids. 
The patient who experienced TEN was treated with 
methylprednisolone pulse therapy. CAR appeared after 
more than 4 cycles of mogamulizumab treatment. One 
patient (case 1) experienced CAR 2 months after the last 
administration of mogamulizumab (Table I). 

In all 26 patients, the overall response rate (ORR) 
was 50% (CR in 9 patients, partial remission (PR) in 
4 patients). The ORR for the patients with CAR was 
86% (CR in 6/7 patients). In contrast, the ORR for the 
19 patients without CAR was 37% (CR in 3 patients, 
PR in 4 patients). Among the 18 patients who received 
4 or more treatment cycles, the ORR was 61% (CR in 
9 patients, PR in 2 patients). This corresponded to 86% 
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Table I. Characteristics and treatment of cutaneous adverse reactions

Case/
Grade Onset Symptom Treatment

1/G4 2 months after 8th cycle Erythroderma Oral prednisolone 25 mg
2/G4 1 week after 4th cycle EM, TEN Methylprednisolone pulse
3/G3 1 month after 5th cycle Erythroderma Topical steroid
4/G3 1 week after 7th cycle Erythroderma Oral prednisolone 30 mg
5/G2 1 week after 5th cycle EM Oral prednisolone 30 mg
6/G2 6 weeks after 4th cycle EM Topical steroid
7/G1 After 8th cycle EN None

EM: erythema multiforme, TEN: toxic epidermal necrolysis, EN: erythema 
nodosum; G: severity grade of CAR.
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in the patients with CAR (CR in 6/7 patients) and 45% 
in the 11 patients without CAR (CR in 3 patients, PR 
in 2 patients). 

In all 26 patients, the PFS and OS rates of the patients 
with CAR (n = 7) were significantly superior to the 
rates of those without CAR (n = 19) (p = 0.001, Fig. 1A 
and p = 0.009, Fig. 1B, respectively). In the 18 patients 
who received 4 or more cycles of mogamulizumab, the 
PFS of the patients with CAR (n = 7) was also signifi-
cantly superior to that of those without CAR (n = 11) 
(p = 0.0018, Fig. 1C) and the OS of the patients with 
CAR was possibly better than that of those without 
CAR (p = 0.0587, Fig. 1D). 

In the univariate analysis, various factors, such as 
age, sex, treatment cycles, number of previous treatment 
regimens, serum lactate dehydrogenase and soluble 
interleukin-2 receptor levels at the start of treatment, 
and responses to mogamulizumab were not significantly 
different between patients with and without CAR (Table 
SII1). 

DISCUSSION

CCR4 is often expressed on tumour cells in T-cell 
lym phomas, such as mycosis fungoides, peripheral 
T-cell lymphoma, and ATL (4). It has been reported 
that CCR4 positivity is significantly associated with 
skin involvement in ATL, and that it is an unfavourable 
prognostic factor (5). The effect of mogamulizumab, 
is exerted via antibody-dependent cellular cytotoxicity 
(ADCC) in ATL cells (6).

CCR4 is also expressed on the surface of regulatory 
T-lymphocytes (Tregs); therefore, mogamulizumab also 
depletes CCR4+ Tregs (7–9). In addition, CD8+ T-cells 
were reported to increase after the administration of 
mogamulizumab (9).

We recently reported that the biopsy specimen taken 
from an area of CARs showed spongiosis in the epider-
mis, liquefactive degeneration of basal cells, and heavy 
lymphocyte infiltration in the upper dermis. These lym­
phocytes were CD3+ 8+ T cells (2, 7, 8), positive for 
granzyme B, perforin, and TIA-1 (2). Similar changes 
were observed in this study (data not shown). 

It has been suggested that the reduction in CCR4+ 
Tregs promotes the increase in the levels of the cyto-
toxic T lymphocytes (CTLs) (2, 8), which may also 
exert an anti-tumour effect. It has been suggested 
that CAR is associated with a good clinical response 
because mogamulizumab is cytotoxic to tumour cells, 
not only via ADCC, but also through the induction of 
CD8+ CTLs.

In the present study, a relationship was shown bet-
ween CAR and clinical response or good prognosis. 
Since CAR may progress to a more severe form, such 
as TEN, careful follow-up is recommended for several 
months after treatment. Because this is a retrospective 
study, there may be bias in the result. For example, 
patients who responded well to mogamulizumab treat-
ment had a better chance of receiving more cycles of 
treatment. Treatments for CAR, such as systemic cor-
ticosteroids, may have affected the survival of patients. 
Finally, a longer use of mogamulizumab may itself be a 
risk factor for CAR. Further studies using multivariate 
analyses with a larger sample population are warranted.
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