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Abstract 

Objective: The efficacy of mogamulizumab in ATLL was reported in a previous phase 2 

study. Compared with patients in clinical trials, however, most patients in real-life 

settings have demonstrated worse outcomes. 

Method: We retrospectively analyzed 96 patients with relapsed/refractory ATLL who 

received mogamulizumab treatment.  

Results: Relapsed/refractory ATLL patients with a median age of 70 years received a 

median of five courses of mogamulizumab. Hematologic toxicity and skin rash were the 

most common adverse events, and both were manageable. Of 96 patients, 87 were 

evaluable for efficacy. The overall response rate was 36%, and the median 

progression-free survival (PFS) and overall survival (OS) from the start of 

mogamulizumab therapy were 1.8 and 4.0 months, respectively. Of the original 96 

patients, only 25 fulfilled the inclusion criteria of the phase 2 study. Those who met the 

criteria demonstrated longer median PFS and OS durations of 2.7 and 8.5 months, 

respectively. The median OS from diagnosis in relapsed/refractory ATLL patients 

receiving mogamulizumab was 12 months, longer than the 5.8 months in a historical 

cohort without mogamulizumab.  

Conclusion: In clinical practice, mogamulizumab exhibited antitumor activity in 

patients with relapsed/refractory ATLL, with an acceptable toxicity profile. 

Mogamulizumab therapy improved the OS of ATLL patients. 

 
Keywords: adult T-cell leukemia/lymphoma, CCR4, mogamulizumab, retrospective, 
antibody therapy 
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Introduction 

 Adult T-cell leukemia/lymphoma (ATLL) is an aggressive peripheral T-cell 

neoplasm characterized by the clonal proliferation of human T-cell lymphotropic virus 

type 1 (HTLV-1)-infected T cells (1-3). ATLL is classified into four subtypes, namely 

acute type, lymphoma type, chronic type, and smoldering type (4). The current standard 

chemotherapy for aggressive ATLLs (acute, lymphoma, or unfavorable chronic type) is 

the dose-intensified multidrug regimen VCAP-AMP-VECP (vincristine, 

cyclophosphamide, doxorubicin, and prednisone; doxorubicin, ranimustine, and 

prednisone; and vindesine, etoposide, carboplatin, and prednisone, respectively), which 

resulted in median progression-free survival (PFS) and overall survival (OS) of 7.0 and 

12.7 months, respectively, in a phase 3 clinical trial (5). As many ATLL patients are 

resistant to chemotherapy and demonstrate unfavorable OS, allogenic hematopoietic 

stem cell transplantation (allo-HSCT) is an alternative ATLL treatment option, which 

was shown to result in longer survival in 30-40% of patients (6).  

 Mogamulizumab is a humanized anti-CC chemokine receptor 4 (CCR4) 

immunoglobulin G1 monoclonal antibody with a defucosylated Fc region (7), and was 

developed for ATLL treatment because most ATLL cells were found to express CCR4 (8, 

9). A phase 2 study evaluating mogamulizumab monotherapy in relapsed ATLL patients 

showed an overall response rate (ORR) of 50%, and median PFS and OS of 5.2 and 

13.7 months, respectively (10). The usefulness of mogamulizumab in combination with 

chemotherapy (VCAP-AMP-VECP) in newly diagnosed patients with aggressive ATLL 

patients has also been reported, with a complete response (CR) rate and ORR of 52% 
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and 86%, respectively, compared to 33% and 75% in patients receiving chemotherapy 

alone (11).  

 In contrast with patients in clinical trials, patients in real-life settings often have 

worse treatment outcomes due primarily to organ dysfunction, poor performance status 

(PS), and infection (12). Two studies retrospectively evaluated the effect of 

mogamulizumab in real-life settings, and reported ORRs of 64% and 48.7% in 14 and 

33 ATLL patients, respectively (13, 14). We describe here the impact of 

mogamulizumab therapy in patients with relapsed/refractory ATLL in clinical practice. 

 

Patients and methods 

Patients 

In this study, 101 CCR4-positive patients with aggressive ATLL (acute, 

lymphoma, or unfavorable chronic type) who received at least one course of 

mogamulizumab treatment (mogamulizumab therapy group) were enrolled from any of 

seven institutions within Miyazaki Prefecture, an HTLV-1 endemic area in 

Southwestern Japan, between May 2012 and April 2016. A historical cohort who 

received conventional chemotherapy without mogamulizumab therapy (historical 

chemotherapy group) comprised 89 patients with aggressive ATLL who received initial 

therapy for ATLL from 2010 to 2012 at the same seven institutions. The unfavorable 

chronic type of ATLL was defined by the presence of at least one of the following: low 

serum albumin, high lactate dehydrogenase (LDH), or high blood urea nitrogen (15).  

Before the administration of mogamulizumab, the expression of CCR4 on 
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ATLL cells was confirmed by flow cytometry or immunohistochemical analysis in all 

patients. Patients received intravenous infusions of mogamulizumab once a week at a 

dose of 1.0 mg/kg until the loss of clinical benefit as assessed by attending physicians. 

Data were collected from medical records. 

Adverse events (AEs) were evaluated using the National Cancer Institute 

Common Terminology Criteria for AEs, version 4.0 (16). For each patient, the highest 

toxicity grade during the entire course of treatment was recorded. Objective responses 

were assessed according to the modified response criteria for ATLL (15).  

This study was approved by the Research Ethics Committee of the Faculty of 

Medicine, University of Miyazaki.  

 

Statistical analysis 

Differences between categorical variables were compared with chi-square tests. Age, 

LDH and soluble interleukin-2 receptor (sIL2R) levels, and corrected calcium 

concentrations were compared with the Wilcoxon rank-sum test because data were 

heavily skewed. Two-sided P values were assessed and those less than 0.05 were 

considered significant. The Kaplan-Meier method was used to estimate the probabilities 

of PFS and OS, and the log-rank test was used to compare PFS and OS between two or 

four groups. All data were analyzed using SPSS version 20 software (SPSS Inc., 

Chicago, IL, USA). 

 

Results 
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Patients 

Of 101 patients in the mogamulizumab therapy group, five received 

mogamulizumab as initial treatment, while the remaining 96 were relapsed or refractory 

to conventional chemotherapies and received mogamulizumab as salvage therapy. Of 89 

patients in the historical chemotherapy group, nine demonstrated extended survival 

without relapse after receiving initial chemotherapy regimens, and 12 died during or just 

after the initial chemotherapy; the remaining 68 patients were defined in this study as 

relapsed/refractory ATLL patients. The clinical characteristics at diagnosis of patients in 

the mogamulizumab therapy group and in the historical chemotherapy group, and their 

initial chemotherapy regimens, are shown in Table 1. Initial chemotherapy regimens 

consisted of CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone), 

THP-COP (pirarubicin, vincristine, cyclophosphamide, and prednisone), 

VCAP-AMP-VECP, CHOP-VMMV (cyclophosphamide, doxorubicin, vincristine, 

prednisone, etoposide, vindesine, ramunistine, and mitoxantrone), CHOEP 

(cyclophosphamide, doxorubicin, vincristine, etoposide, and prednisone), DeVIC 

(dexamethasone, etoposide, ifosfamide, and carboplatin), or CHASE 

(cyclophosphamide, cytosine arabinoside, etoposide, and dexamethasone) therapies. 

More than half of patients received CHOP or a CHOP-like regimen (THP-COP) as the 

initial therapy, followed by VCAP-AMP-VECP or VCAP-AMP-VECP-like regimens 

(CHOP-VMMV).  

In the overall ATLL population, the presence or absence of mogamulizumab 

therapy was associated with no significant differences in clinical characteristics at 
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diagnosis. In the relapsed/refractory cases, however, these characteristics were not 

identical between two groups; the median age, LDH levels, and corrected calcium 

concentrations at diagnosis of relapsed/refractory ATL patients in the historical 

chemotherapy group were higher than those in patients treated with mogamulizumab 

(P<0.05). There was no difference between the two groups in ATLL subtypes, sIL2R 

levels, or initial chemotherapy regimens.  

The effect of mogamulizumab was retrospectively analyzed in 96 

relapsed/refractory ATLL patients who received at least one course of mogamulizumab 

treatment. Their demographics and clinical characteristics at the start of 

mogamulizumab therapy are summarized in Table 2. The median age was 70 years 

(range, 45 to 90), and 50 (52%) were ≥70 years old. According to Shimoyama’s criteria 

(4), 62 patients (65%) were classified as acute type, 32 (33%) as lymphoma type, and 

two (2%) as chronic type. Both patients with chronic type ATLL had at least one 

unfavorable risk factor (15). As the initial therapy, CHOP or a CHOP-like regimen 

(THP-COP) were used in 50 patients (52%) while VCAP-AMP-VECP or a 

VCAP-AMP-VECP-like regimen (CHOP-VMMV) were used in 41 patients (43%). 

Patients received an average of two regimens prior to the start of mogamulizumab.    

 Patients were treated with a median of five courses of mogamulizumab; 49 

patients (51%) were treated with one to four courses, and the remaining 47 patients 

(49%) were treated with five or more courses. Mogamulizumab monotherapy was 

administered to 84 patients (88%), while 12 patients (12%) received combination 

therapy with mogamulizumab and conventional chemotherapy. 
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Adverse events 

 AEs associated with mogamulizumab therapy were analyzed (Table 3). The 

most common nonhematologic AE was skin rash (24%). In addition, infusion reaction 

and its associated AE of fever were observed in 17% and 9% of patients, respectively. 

All three of these AEs were transient, while skin rashes occurred after four or more 

infusions. Grade 3 or higher skin rashes were observed in 16% of patients, of whom 

43% required systemic steroid administration. As for hematologic AEs, 

thrombocytopenia, neutropenia, and anemia of any grade were observed in 44%, 38%, 

and 53% of patients, respectively. These AEs frequently occurred in patients treated 

with the combination of mogamulizumab and another chemotherapy regimen. 

Thrombocytopenia, neutropenia, and anemia of grade 3 or higher occurred in 42%, 50%, 

and 33% of patients with combination therapy, respectively, and in 21%, 15%, and 17% 

of patients with mogamulizumab monotherapy, respectively (P=0.126, 0.04, and 0.194, 

respectively). 

 

Efficacy of mogamulizumab 

 Of the 96 relapsed/refractory patients in the mogamulizumab therapy group, 

nine were excluded from the response analysis due to lack of data on response. Of the 

87 patients in whom response could be evaluated, objective response was noted in 31 

patients (36%), including 15 with CR (17%). According to ATLL subtypes, responses 

were achieved in 24 of 59 (41%) patients with acute type, and 6 of 26 (23%) with 



10 
 

lymphoma type. There was no statistically significant difference in ORR between these 

two ATLL subtypes (P=0.065). In patients who had one, two, three, or four or more 

prior chemotherapy regimens, the response rates were 42% (22 of 52 patients), 21% 

(four of 19 patients), 50% (four of eight patients), and 13% (one of eight patients), 

respectively (P=0.114). The ORR was 45% (five of 11 patients) in patients who 

received five to seven courses of mogamulizumab, and 71% (25 of 35 patients) in those 

who received eight or more courses. Patients with five or more courses of 

mogamulizumab showed superior values for both ORR and CR rate, of 65% (30 of 46 

patients) and 33% (15 of 46 patients), respectively, in comparison with 2% (1 of 42 

patients) and 0% (0 of 42 patients), respectively, in those who received one to four 

courses of mogamulizumab (P<0.001 for ORR, P<0.001 for CR rate). The ORR was 

higher in patients with grade 3 or higher skin rashes than in patients without skin rashes 

(57 % vs. 32%; P=0.02). 

 The median PFS and OS of the 96 relapsed/refractory cases from the start of 

mogamulizumab therapy were 1.8 and 4.0 months, respectively (Figure 1A). In patients 

who received one to four courses of mogamulizumab versus five or more courses, PFS 

was 0.6 versus 3.0 months (P<0.001) and OS was 1.6 versus 7.2 months (P<0.001), 

respectively (Figure 1B). There was no difference in PFS between patients receiving 

mogamulizumab monotherapy and combination therapy with mogamulizumab and 

chemotherapy (P=0.265), but OS from the start of mogamulizumab therapy was 

superior in the combination therapy group (P=0.004) (Supplemental Figure 1). Patients 

achieving CR had median PFS of 13.2 months, which was longer than that of patients 
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with PR or SD (P<0.001). Since the median PFS and OS from the start of 

mogamulizumab therapy in our cohort were much shorter than those in the reported 

phase 2 study (12), we evaluated them in view of our sample’s baseline characteristics. 

Only 25 patients (26%) in our cohort fulfilled the phase 2 study’s inclusion criteria (10), 

which included the following laboratory and systemic values: PS 0–2, absolute 

neutrophil count ≥1.5 x 109/L, platelet count ≥50 x 109/L, Hb ≥8 g/dL, aspartate 

aminotransferase ≤2.5 x the upper limit of the normal range (UNL), alanine 

aminotransferase ≤2.5 x UNL, total bilirubin ≤1.4 x UNL, creatinine ≤1.5 x UNL, 

corrected calcium concentration ≤1.1 mg/dL, arterial partial oxygen pressure ≥65 

mmHg, no central nervous system involvement, no active infection, no bulky mass, no 

seropositivity for hepatitis B or C viruses or for human immunodeficiency virus, and no 

concurrent cancers. Among the patients who met these criteria, the median PFS and OS 

from the start of mogamulizumab therapy were 2.7 and 8.5 months, respectively, which 

were longer than the corresponding values, 1.3 and 3.0 months, among patients who did 

not meet the criteria (P=0.039 and P=0.053, respectively) (Figure 1C).  

 We next compared OS from diagnosis between the mogamulizumab therapy 

group and the historical chemotherapy group. In relapsed/refractory ATLL patients, the 

use of mogamulizumab improved OS from diagnosis; the median OS in cases receiving 

mogamulizumab therapy was 12 months, which was significantly longer than the 5.8 

months in the historical chemotherapy group who did not receive mogamulizumab 

therapy (P<0.001) (Figure 2A). A positive effect of mogamulizumab on prognosis was 

also observed in the entire population, that is, the mogamulizumab therapy group 
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(n=101). This group included five patients who received mogamulizumab as the initial 

treatment. The historical chemotherapy group without mogamulizumab (n=89) included 

eight survivors who received only initial chemotherapy and 13 who died early during 

initial chemotherapy. As shown in Figure 2B, the use of mogamulizumab significantly 

improved OS from diagnosis in all cases, from a median of 7.9 months in the patients 

who did not receive mogamulizumab therapy to 13 months in those who did (P=0.002). 

 

Discussion 

 This retrospective analysis demonstrated the therapeutic efficacy of 

mogamulizumab for the treatment of ATLL in clinical practice. Mogamulizumab 

exhibited promising antitumor activity, and its use improved OS this patient population. 

There are several limitations to this study, including its retrospective design and 

missing data. In the entire ATLL population, the presence or absence of 

mogamulizumab therapy was associated with no significant differences in clinical 

characteristics at diagnosis. However, such differences were observed between 

relapsed/refractory cases in the mogamulizumab group versus the historical 

chemotherapy group, which made it difficult to draw definitive conclusions on survival. 

Compared to patients in the phase 2 study (10) and reports in real-life settings 

(13, 14), our mogamulizumab therapy group consisted of more elderly patients and 

those with poor PS, and they received fewer courses of mogamulizumab. The median 

age and the proportion of PS 3–4 patients at the start of mogamulizumab therapy in this 

group were 70 years and 29%, respectively, which were higher than the 64 years and 
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0%, respectively, in the clinical phase 2 study (10). The median age in our cohort (66.7) 

was even higher than the two previous studies in real-life settings (13, 14). Simmilary, 

the proportion of PS 3–4 patients was higher in our cohort compared to one of those 

studies (29% vs 15.2%) (14). The median number of mogamulizumab courses in our 

cohort was five, which was fewer than the eight, eight, and seven, respectively, in the 

clinical phase 2 study (10) and the two studies in real-life settings (13, 14). 

AEs associated with mogamulizumab therapy seemed to be neither frequent 

nor severe, considering that the majority of patients in this study had poor overall status. 

Infusion reactions and related symptoms such as fever, chills, and tachycardia are the 

most common AEs associated with mogamulizumab therapy, experienced by as many as 

89% of patients in the phase 2 study (10). The frequencies of these AEs were lower in 

our cohort, however. Due to the retrospective nature of our study, prophylaxis for 

infusion reactions was administered at the discretion of each attending physician rather 

than according to a unified protocol. We are not sure at this time why infusion reactions 

and their related symptoms were lower in clinical practice.  

In our cohort, skin rashes were the most frequently observed AEs associated 

with mogamulizumab therapy. Mogamulizumab treatment was previously found to 

result in a reduction of CD4+CD25+FOXP3+ regulatory T cells (10). CCR4 is required 

for lymphocyte skin-specific homing (17), and skin lesions are considered to be 

immune-related AEs and have been reported to correlate with better response. In the 

reported phase 2 study (10), all 14 patients who received five or more courses of 

mogamulizumab treatment experienced grade 2 or higher skin rashes, whereas in our 
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cohort such rashes developed in only 26% of patients with five or more courses of 

mogamulizumab. As for hematologic AEs, when analysis was confined to patients with 

mogamulizumab monotherapy, grade 2 or higher thrombocytopenia or neutropenia were 

not as frequent in our cohort as in the phase 2 study. Currently we are unable to explain 

these differences, but we consider that mogamulizumab therapy should be safe in 

clinical practice.  

ATLL patients receiving mogamulizumab therapy showed significant responses 

in clinical practice; the vast majority of these patients were previously chemotherapy 

resistant or intolerant. The ORR was 36%, and 17% of patients achieved CR. These 

values were lower than those in the reported phase 2 study, in which the ORR and CR 

rate were reported to be 50% and 31%, respectively (10). The ORR in our cohort was 

also lower than in two previous studies in real-life settings in which the ORRs were 

64% and 48.7% in 14 and 33 ATLL patients, respectively (13, 14). One reason for the 

lesser effect in our cohort might be that our population received fewer mogamulizumab 

courses (a median of five courses in our cohort vs. eight, eight, and seven courses in the 

clinical phase 2 study (10) and the two studies in real-life settings (13, 14), respectively). 

In our cohort, only 36% of patients received eight or more courses, whereas in the phase 

2 study 52% of patients received at least eight courses (10). In our study, the patients 

who received eight or more courses of mogamulizumab had a better ORR, 71%, than 

those who received fewer.  

Another reason for the reduced effect of mogamulizumab in our cohort might 

be that patients in clinical practice often have primary organ dysfunction, poor PS, and 
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infections, in contrast with patients in clinical studies (12). In fact, only 26% of the 

patients in our cohort fulfilled the inclusion criteria of the mogamulizumab phase 2 

study (10). In this subgroup, the ORR and CR rate were higher at 48% and 26%, 

respectively. Further, the median number of mogamulizumab courses in the patients 

who met the phase 2 study inclusion criteria was eight, compared to four in the patients 

who did not (P=0.006). The greater number of mogamulizumab courses in the patients 

with better status might have contributed to their relatively better response. 

In the phase 2 study (10), higher rates of objective response to mogamulizumab 

were reported in patients with grade 2 or higher skin rashes (93% (13 of 14 patients)) 

compared to those without (10). This tendency was also observed in our cohort, 

however the ORR in patients with grade 2 or higher skin rashes was only 61%. When 

the analysis was restricted to patients with five or more mogamulizumab courses who 

experienced grade 2 or higher skin rashes, the ORR was 91%. We should also mention 

that objective responses were observed in 29% of patients without skin rashes, 

indicating that mogamulizumab has some effect even if skin rashes are absent. In terms 

of disease site, the previous study reported a higher ORR and CR rate in cases with 

involvement of blood and bone marrow (10), but we could not identify this pattern. 

 As for the survival effect of mogamulizumab in ATLL patients, we found a 

lesser benefit compared to that reported in the phase 2 study (10). The survival in our 

cohort (PFS of 1.8 months and OS of 4.0 months from the start of mogamulizumab 

therapy) was much shorter than that in the reported phase 2 study (PFS of 5.2 months 

and OS of 13.7 months) (10). Patients who fulfilled the phase 2 study inclusion criteria 
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had better PFS and OS from the start of mogamulizumab therapy, at 2.7 months and 8.5 

months, respectively. The prognosis was worse in patients who did not fulfill the phase 

2 study inclusion criteria, with PFS of 1.3 months and OS from the start of 

mogamulizumab therapy of 3.0 months, but we should note that these patients were 

refractory or resistant to previous chemotherapy and were usually not candidates for 

allo-HSCT because of their poor general status.  

To clarify whether mogamulizumab therapy has some survival benefit for 

ATLL patients in clinical practice, where more than two-thirds of patients do not meet 

the phase 2 study inclusion criteria (10), we compared OS from diagnosis in patients 

with at least one course of mogamulizumab treatment with that in a historical cohort of 

patients without mogamulizumab treatment. In clinical practice, the use of 

mogamulizumab prolonged ATLL patients’ survival by 6.2 months in 

refractory/relapsed cases and by 5.1 months in the entire cohort. Mogamulizumab had a 

more positive effect on the prognosis in relapsed/refractory cases. As mentioned above, 

the clinical characteristics at diagnosis in relapsed/refractory ATLL patients were not the 

same between the mogamulizumab treatment group and the historical chemotherapy 

cohort who did not receive mogamulizumab. The median age, LDH levels, and 

corrected calcium concentrations were higher in the relapsed/refractory ATLL patients 

in the historical chemotherapy cohort. In previous studies, advanced age (18) and higher 

corrected calcium concentrations (19) were reported to be adverse prognostic factors for 

survival in ATLL. Although the use of mogamulizumab prolonged survival in both the 

entire cohort and just the relapsed/refractory cases, differences in these baseline 
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characteristics may have resulted in the more positive effect of mogamulizumab on 

prognosis in the relapsed/refractory cases. Recently, Iyama et al. also reported that 

mogamulizumab therapy improved OS, from a median of 240 days to 382 days (14).  

In conclusion, mogamulizumab therapy showed acceptable toxicity and 

clinically meaningful anti-ATLL activity in ATLL patients in clinical practice.  
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Table 1. Clinical characteristics at diagnosis of patients with or without mogamulizumab therapy 

Characteristic 
All patients   Relapsed/refractory patients  

Mogamulizumab P 
Value 

 Mogamulizumab P 
Value Yes (n=101) No (n=89) Yes (n=96) No (n=68) 

Age (years)        

 Median (Range) 68 (45-90) 72 (44-92) 0.128  68 (45-90) 75 (51-92) 0.04 

Sex        

 Male 49(49%) 53 (60%) 
0.233  47(49%) 29 (43%) 

0.289  Female 52(51%) 36 (40%) 
49(51%) 39 (57%) 

Subtype of ATL        

 Unfavorable chronic 3 (3%) 0 (0%) 

0.123  

2 (2%) 0 (0%) 

0.482  Acute 66 (65%) 57 (64%) 
62 (65%) 44 (65%) 

 Lymphoma 32 (32%) 32 (36%) 
32 (33%) 24 (35%) 

LDH        

 Median (Range) 429 (159-10,680) 520 (155-21,129) 0.163  429 (159-10,680) 539 (177-21,129) 0.044 
sIL2R        

 Median (Range) 16,000 (606-262,449) 17,300 (1,210-246,000) 0.454  15,100 (606-262,449) 18,450 (1,830-24,600) 0.510 

Corrected calcium        

 Median (Range) 9.6 (8.3-17.3) 9.83 (8.7-21.2) 0.053  9.6 (8.3-17.3) 10.56 (9.0-21.2) 0.038 

Initial chemotherapy        

 CHOP or CHOP-like  
regimen 

50 (52%) 47 (53%) 

0.186 

 50 (52%) 36 (53%) 

0.080  
VCAP-AMP-VECP or 
VCAP-AMP-VECP-like 
regimen 

41 (43%) 31 (35%)  41 (43%) 22 (32%) 

 Others 5* (5%) 11 (12%)  5 (5%) 10 (15%) 

 
 * Five patients who received mogamulizumab as initial therapy were not included in the “others” 

category. 



Table 2. Patient demographics and clinical characteristics at the start of 

mogamulizumab therapy (n=96) 

Characteristic No.  % 

Age, years    

  Median  70  

 Range  45-90  

  ≥70 50  52 

ECOG PS    

  0 19  20 

  1 26  27 

  2 23  24 

  3-4 28  29 

Prior chemotherapy regimens. No.    

  1 56  58 

  2 22  23 

  3 8  8 

  ≥4 10  11 

Mogamulizumab cycle. No.    

  1-4 49  51 

  5-7 12  13 

  ≥8 35  36 

Type of treatment    

  Mogamulizumab monotherapy 84  88 

  Mogamulizumab with chemotherapy 12 
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Abbreviation:ECOG, Eastern Cooperative Oncology Group. 

 



Table 3. Treatment-emergent adverse events 
    Grade, No. of patients  All Grades  ≥Grade3 

Adverse Event 1 2 3 4  No. of 
patients %  No. of 

patients % 

Nonhematologic           

  Infusion reaction 9 6 0 0  15 17  0 0 

  Fever 5 3 0 0  8 9  0 0 

  Rash  3 4 14 0  21 24  14 16 

  AST 0 0 1 0  1 1  1 1 

  Hypoxemia 1 0 0 0  1 1  0 0 
Hematologic           
 Thrombocytopenia 10 7 11 10  38 44  21 24 
 Neutropenia 14 2 6 11  33 38  17 20 

  Anemia 12 17 17 0  46 53  17 20 
 



Figure legends 

Figure 1. PFS (upper panel) and OS (lower panel) from the start of 

mogamulizumab therapy in patients with ATLL.  

(A) All patients. (B) Patients categorized by number of mogamulizumab courses. (C) 

Patients categorized by eligibility for phase 2 study inclusion. 

 

Figure 2. OS from diagnosis in patients with or without mogamulizumab.  

(A) Relapsed/refractory patients. (B) All patients.  

 

 

Supplemental Figure 1. 

PFS (upper panel) and OS (lower panel) from the start of mogamulizumab therapy 

in patients with ATLL.  

(A) Patients categorized by type of therapy (monotherapy vs. combination therapy). (B) 

Patients categorized by response to mogamulizumab therapy. 
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