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Abstract
Cutaneous T-cell lymphoma, including mycosis fungoides and Sézary syndrome, cause itching and other
symptoms that can impair patients’ quality of life (QoL). The present prespecified analysis examined in detail
how monoclonal antibody mogamulizumab treatment improved patients’ symptoms, function, and overall QoL
across time points relative to vorinostat, providing a health-related QoL benchmark for these patients.
Background: Sézary syndrome (SS) and mycosis fungoides (MF), 2 types of cutaneous T-cell lymphoma, cause
significant morbidity and adversely affect patients’ quality of life (QoL). The present study assessed the QoL mea-
surement changes in patients receiving mogamulizumab versus vorinostat. Patients and Methods: A multicenter
phase III trial was conducted of patients with stage IB-IV MF/SS with � 1 failed systemic therapy. The QoL measures
included Skindex-29 and the Functional Assessment of Cancer TherapyeGeneral. The symptoms, function, and QoL
subdomains were longitudinally modeled using mixed models with prespecified covariates. Meaningful change
thresholds (MCTs) were defined using distribution-based methods. The categorical changes by group over time and
the time to clinically meaningful worsening were analyzed. Results: Of the 372 randomized patients, mogamulizumab
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Mogamulizumab QoL
demonstrated improvement in Skindex-29 symptoms (cycles 3, 5, and 7; P < .05) and functional (cycles 3 and 5; P <

.05) scales. A significantly greater proportion of mogamulizumab-treated patients improved by MCTs or more from
baseline in the Skindex-29 symptoms domain (cycles 3, 5, 7, and 11) and functioning domain (cycle 5). Significant
differences in the Functional Assessment of Cancer TherapyeGeneral physical well-being (cycles 1, 3, and 5; P < .05)
were observed in favor of mogamulizumab and a greater proportion of patients had declined by MCTs or more at
cycles 1, 3, 5, and 7 with vorinostat treatment. The median time to symptom worsening using Skindex-29 was 27.4
months for mogamulizumab versus 6.6 months for vorinostat. In the patients with SS, the time to worsening favored
mogamulizumab (P < .005) for all Skindex-29 domains. The time to worsening was similar for the 2 MF treatment arms.
Conclusion: The symptoms, function, and overall QoL of patients with MF/SS favored mogamulizumab over vor-
inostat across all time points. Patients with the greatest symptom burden and functional impairment derived the most
QoL benefit from mogamulizumab.

Clinical Lymphoma, Myeloma & Leukemia, Vol. -, No. -, --- ª 2020 The Authors. Published by Elsevier Inc. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Introduction
Cutaneous T-cell lymphomas (CTCLs) are rare, initially indo-

lent, non-Hodgkin lymphomas that primarily affect the skin and are
often associated with severe pruritus and other morbidities that can
profoundly affect the patient’s quality of life (QoL).1-5 The physical
symptoms of CTCL at all stages of disease have been shown to
represent a significant burden, not only on the patients’ physical
well-being, but also on their psychological and social well-being,
such as employment, leisure, and relationships.6-9 Compared with
earlier, less-advanced stages, advanced-stage disease causes more
severe and pervasive negative effects on QoL. Given the chronic,
symptomatic course of CTCL, the lack of curative treatments, and
the current patterns of care, which often include lifelong therapy, it
is essential to assess the clinical benefit of any emerging treatment
regimens with the inclusion of QoL outcomes.

The phase III MAVORIC (mogamulizumab vs. vorinostat in
previously treated cutaneous T-cell lymphoma) trial, to the best of
our knowledge the largest prospective trial of systemic therapy for
CTCL, compared the efficacy and safety of mogamulizumab, a
novel anti-CCR4 monoclonal antibody, for the treatment of adult
patients with the 2 most common subtypes of CTCL, mycosis
fungoides (MF) and Sézary syndrome (SS), after 1 previous systemic
therapy, versus vorinostat (ClinicalTrials.gov identifier,
NCT01728805).10 A total of 372 patients, 186 in each arm, were
enrolled. Mogamulizumab resulted in significantly better
progression-free survival (PFS) compared with vorinostat (median
PFS, 7.7 months vs. 3.1 months; P < .0001). The treatment-
emergent adverse events that had occurred more frequently in the
mogamulizumab arm included infusion-related reactions (33.2% vs.
0.5%) and drug-related rash (24% vs. 0.5%). The common
treatment-emergent adverse events reported more often with vor-
inostat included diarrhea (23% vs. 62% with mogamulizumab vs.
vorinostat), nausea (15% vs. 42%), thrombocytopenia (11% vs.
31%), dysgeusia (3.3% vs. 29%), and increased blood creatinine
(3.3% vs. 28%).10

The key secondary endpoints of the MAVORIC study
included measurement of patient-reported symptom experience
and QoL using the Skindex-29, Functional Assessment of Cancer
nical Lymphoma, Myeloma & Leukemia Month 2020
Therapy-General (FACT-G), ItchyQoL, and EQ-5D-3L scales.
In the primary analysis of the MAVORIC study, the Skindex-29,
FACT-G, ItchyQoL, and EQ-5D-3L measurements were re-
ported to have improved in mogamulizumab-treated patients at
the 6-month assessment compared with vorinostat-treated pa-
tients.10,11 The primary objective of the present patient-reported
outcome (PRO) analysis was to longitudinally assess the results
from the Skindex-29 and FACT-G scales because the reported
data and the investigators’ experience suggest that these scales are
the most accurate instruments deemed fit for purpose for char-
acterizing the symptomatic burden of CTCL.11 Although
EQ-5D-3L is a less optimal measure for this patient population
because it is not a cancer-specific scale, the longitudinal results
have also been reported for this instrument for completeness.

Patients and Methods
Study Design

MAVORIC was an open-label, international, phase III, ran-
domized controlled trial of mogamulizumab versus vorinostat for
patients with previously treated MF and SS. The details of the study
design have been previously reported.10 The MAVORIC trial was
conducted in accordance with the Declaration of Helsinki, the In-
ternational Conference on Harmonisation consolidated Good
Clinical Practice guidelines, and any applicable national and local
laws and regulations. The institutional review boards or indepen-
dent ethics committees at each site had reviewed and approved the
protocol and all subsequent amendments.10 Adult patients with
stage IB to IVB histologically confirmed MF or SS for whom �1
systemic therapy had failed were enrolled. The patients were ran-
domized 1:1 to mogamulizumab (1 mg/kg by intravenous infusion
on days 1, 8, 15, and 22 of the first 28-day cycle and days 1 and 15
of subsequent cycles) or oral vorinostat (400 mg daily) and treated
until disease progression or unacceptable toxicity. The vorinostat
patients were allowed to cross over to mogamulizumab after docu-
mented disease progression or unacceptable toxicity. The primary
endpoint was investigator-assessed PFS. The prespecified key sec-
ondary endpoints included the global composite response rate,
response duration, and health-related QoL (HRQoL) measured
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using the validated instruments Skindex-29, FACT-G, and EQ-5D-
3L (administered at baseline and day 1 of every other treatment
cycle).

Key Secondary QoL Assessments
Skindex-29 Scale. Skindex-29 is a validated instrument for

measuring the effect of skin disease on HRQoL (Figure 1).5,8,12 The
responses are transformed to a linear scale of 100 (0, never; 25,
rarely; 50, sometimes; 75, often; and 100, all the time) for the scale
score calculation. The scale score was computed as the mean of a
subject’s responses to the items in a given scale. The composite
Skindex-29 score was calculated as the average of the 3 scale scores
to measure the overall effects on QoL. Lower scores indicate less
impact of the skin disease on QoL.

FACT-G Scale. The FACT-G is a validated instrument for
assessing HRQoL in subjects with cancer (Figure 1).8 The total
FACT-G score is obtained by summing the individual subscale
scores. The response scores for negatively phrased questions were
reversed before summing. Higher scores for the scales and subscales
indicate better QoL.

EQ-5D-3L Scale. The EQ-5D-3L scale is a standardized measure
of QoL used to provide a general measure of the overall health
status. To derive health state utilities for economic modeling, the
questionnaire includes a descriptive health utility system assessing
the dimensions of mobility, self-care, usual activities, pain/discom-
fort, and anxiety/depression and a visual analog scale (score range,
0-100). Higher scores indicate better QoL.

Statistical Analysis
Longitudinal Mixed Models of Treatment Effect. Longitudinal

modeling of the continuous subdomains was performed to estimate
the effect differences on repeated responses during a selected period
and between the arms. Mixed models were conducted on a set of
covariates for a fully exhaustive model, including treatment arm,
baseline value of outcome, region (United States, Japan, rest of the
world), age group (< 65 years vs. � 65 years), gender, race category,
CCR4 expression status, disease subtype (MF vs. SS), disease stage
(IB or II vs, III or IV), and blood involvement (yes vs. no).

A parsimonious model that included treatment arm, age, and
region was also used. For each evaluated model, a covariate was
retained in the model only if the significance associated with the
main effect of the variable was P � .10 on univariate analysis.

For each subdomain score, the mixed model considered the
following: (1) changes in scores from baseline to subsequent visits
included as primary repeated dependent variables; (2) treatment arm
included as a fixed effect; (3) region treated as a fixed effect; (4) visit
number; (5) subject treated as a random effect; and (6) treatment-
by-time effect derived by including an interaction term of treat-
ment arm by visit number. The maximum likelihood with the
Satterthwaite method for determining the denominator degrees of
freedom was used, and the residual plots for model fit evaluation
were considered. Additionally, the level of study completion could
have been included based on a trend analysis to evaluate whether
specific patterns of completion affected HRQoL improvement.
The mixed models cited the least-squares (LS) mean, difference
in the LS mean between treatment arms, and 95% confidence in-
tervals (CIs) for the differences. The standard error (SE) was also
calculated for each LS mean. A P value to test the difference in the
LS mean change from baseline between adjacent treatment arms was
computed. A 2-sided test with a P value of � .05 (unadjusted for
multiplicity) was considered statistically significant.

Meaningful Change Thresholds and Responder Proportions. Mean-
ingful change thresholds (MCTs) were defined as the smallest dif-
ference in a score that the subjects perceived as beneficial. MCTs
were evaluated using distribution-based methods. Using the blinded
clinical trial data, an effect size of 1 SE of measurement was used
(SE of measurement ¼ standard deviation � [1 � reliability]1/2,
where reliability was measured using Cronbach’s a).13,14 This
meaningful change was then used to discriminate between the
treatment arms. Evidence to support the level of meaningful change
for a particular endpoint required a set of data analytic procedures
that could assist in the interpretation of test scores beyond that
provided by inferential or statistically significant results. A patient
was considered a responder if the change from baseline met or
exceeded the MCT. Tests of proportions for the responders for each
domain or summary score by treatment cycle were assessed using
the c2 or Fisher exact test when the expected cell size was � 5.
Two-sided P values from these tests are reported.

Time to Clinically Meaningful Worsening. The time to deteriora-
tion was defined as the interval from the day of randomization until
the PRO domain score had worsened in magnitude of the MCT.
Patients whose PRO domain score had improved, remained the
same, or did not worsen to the magnitude of the MCT were
censored at the last dose date of the treatment or the last date of the
PRO domain assessment, whichever was first. Patients without a
baseline and/or a postbaseline PRO domain assessment were
censored at the date of randomization. The median event times and
2-sided 95% CIs for each median were determined. A Cox pro-
portional hazard model with treatment, disease type, disease stage,
and region as covariates was used to assess the magnitude of the
treatment difference of the PRO domains. The hazard ratio and
95% CIs obtained from the Cox proportional hazard model are
presented.

Results
Study Population

The baseline characteristics were generally similar across the
treatment arms (Table 1). Most patients were white (69.9%) and
male (58.1%). The patients were equally distributed between age
groups (50.5% aged < 65 years and 49.5% aged � 65 years).
Nearly one half (45.2%) of the patients enrolled in the MAVORIC
study had had SS.

Quality of Completion
Overall study compliance was high (> 92%) and consistent for

both Skindex-29 and FACT-G throughout the study. Regardless of
the treatment arm or scale, at each prespecified follow-up point, the
proportion of patients missing all data was low (range 0.3%-7.6%).
Clinical Lymphoma, Myeloma & Leukemia Month 2020 - 3



Figure 1 Key Quality of Life (QoL) Instruments Used in the MAVORIC (Mogamulizumab Versus Vorinostat in Previously Treated
Cutaneous T-Cell Lymphoma) Trial.5,12
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Effects and Impact of Treatments on Skindex-29 and
FACT-G Scores

Longitudinal analysis of the effects of treatment on HRQoL
favored mogamulizumab over vorinostat in all Skindex-29 and
Table 1 Baseline Patient Characteristics

Characteristic Mogamulizumab (n [ 186)

Age group, y

<65 99 (53.2)

�65 87 (46.8)

Gender

Female 77 (41.4)

Male 109 (58.6)

Race

Black/African American 24 (12.9)

White 125 (67.2)

Other 37 (19.9)

Disease type

MF 105 (56.5)

SS 81 (43.5)

Disease stage

IB or II 68 (36.6)

III or IV 118 (63.4)

Blood involvement

Yes 123 (66.1)

No 63 (33.9)

Missing/no response 0 (0.0)

Region

USA 98 (52.7)

Japan 9 (4.8)

EU/Australiaa 79 (42.5)

Data presented as n (%).
Abbreviations: EU ¼ European Union; MF ¼ mycosis fungoides; SS ¼ Sézary syndrome.
aIn Australia, 16 patients were enrolled (9 in the mogamulizumab arm and 7 in the vorinostat arm).
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FACT-G domains (Figure 2). In the Skindex-29 symptoms domain,
vorinostat-treated patients reported worsening symptoms at the
beginning of the study (determined from questions such as how
frequently their skin itched, burned or stung, hurt, or bled, etc).
Vorinostat (n [ 186) Total (n [ 372)

89 (47.8) 188 (50.5)

97 (52.2) 184 (49.5)

79 (42.5) 156 (41.9)

107 (57.5) 216 (58.1)

13 (7.0) 37 (9.9)

135 (72.6) 260 (69.9)

38 (20.4) 75 (20.2)

99 (53.2) 204 (54.8)

87 (46.8) 168 (45.2)

72 (38.7) 140 (37.6)

114 (61.3) 232 (62.4)

122 (66.3) 245 (66.2)

62 (33.7) 125 (33.8)

2 (1.1) 2 (0.5)

103 (55.4) 201 (54.0)

6 (3.2) 15 (4.0)

77 (41.4) 156 (41.9)



Figure 2 Treatment Effects Using Skindex-29 and Functional Assessment of Cancer TherapyeGeneral (FACT-G). �P < .05. aAdjusted
Mixed Model Contained Treatment Arm, Visits, Treatment Visit Interaction, Baseline Value of Outcome, Age Group (< 65 vs. ‡
65 years), Gender, Region, Race Category (Black/African American, White, Other), CCR4 Expression Status, Disease Subtype
(Mycosis Fungoides vs. Sézary Syndrome), Disease Stage (IB and II vs. III or IV), and Compartment Involvement (Blood
Involvement vs. No Blood Involvement)
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Differences were observed starting at the first cycle and were sta-
tistically significant in favor of mogamulizumab at cycles 3, 5, and 7
(P � .03; Figure 2A). For the Skindex-29 functioning domain, the
vorinostat patients experienced worsening ability to function at the
beginning of the study (determined from questions that included
their interactions with others, the desire to be with other people,
difficulty in showing affection, effects on social life, and difficulty
performing work or hobbies, etc). Significantly lower scores in favor
of mogamulizumab were observed at cycles 3 and 5 (P � .01;
Figure 2B). The Skindex-29 emotions domain, which included
questions on worry, frustration, embarrassment, annoyance, and
depression about their skin condition, had significantly lower scores
in favor of mogamulizumab at cycles 3 to 11 (P � .04; Figure 2C).

In the FACT-G physical well-being domain, vorinostat-treated
patients reported an overall worsening in physical well-being (can-
cer-specific) at the beginning of the study, including a lack of en-
ergy, nausea, pain, feeling bothered by their side effects of
treatment, feeling ill, and so forth. Similar results were observed in
the FACT-G functional well-being domain, including ability to
work, enjoy life, sleep well, and so forth. Significant improvements
in favor of mogamulizumab were reported in the physical well-being
scale at cycles 1 to 5 (P � .0002) and functional well-being scale at
cycles 3 to 9 (P � .04; Figure 2D,E).

In the FACT-G emotional well-being domain, vorinostat pa-
tients reported worsening of their overall emotional well-being
(cancer-specific) at the beginning of the study. The questions
included sadness, satisfaction with how they were coping with
illness, feeling nervous, worrying about dying, and so on. Sig-
nificant improvements in favor of mogamulizumab were reported
at cycles 1 to 11 (P � .04; Figure 2F). Vorinostat patients also
reported worsening of their overall social well-being (cancer-spe-
cific) at the beginning of the study (determined from questions
around emotional support from family, acceptance of their illness
from family, feeling satisfied with family communication
Clinical Lymphoma, Myeloma & Leukemia Month 2020 - 5



Figure 3 Clinically Meaningful Changes in MAVORIC (Mogamulizumab Versus Vorinostat in Previously Treated Cutaneous T-Cell
Lymphoma) Trial. (A) Clinically Meaningful Improvements in Patient-Reported Symptoms Using Skindex-29. (B) Clinically
Meaningful Declines in Patient-Reported Physical Well-Being Using Functional Assessment of Cancer TherapyeGeneral
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regarding their illness, etc). Significant improvements in favor of
mogamulizumab were reported at most time points, including
cycle 3 (0.4 vs. �0.9 for mogamulizumab vs. vorinostat; P ¼ .02)
and cycle 5 (0.5 vs. �0.9; P ¼ .04).

Subgroup analyses were conducted of the SS patients (n ¼ 168;
45.2%) and MF patients (n ¼ 204; 54.8%). The results from
these analyses suggested variability in proximal skin-related
Figure 4 Time to Clinically Meaningful Worsening Using Skindex-29

Overall patients
Summary score
Emotions score
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Symptoms score
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Summary score
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Abbreviations: HR ¼ hazard ratio; SS ¼ Sézary syndrome.
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symptoms and function for these patient subtypes. Specifically,
for the symptoms, functioning, and emotions domains of the
skin-specific Skindex-29 measure, the mogamulizumab-treated
patients with SS experienced large, significant improvements
compared with the vorinostat-treated patients at all cycles after
cycle 1 (P < .05). However, the results were significantly equiv-
alent statistically for patients with MF.
HR P-value
0.63 (0.45, 0.88) 0.02
0.66 (0.46, 0.93) 0.04
0.74 (0.53, 1.03) 0.07
0.69 (0.47, 1.01) 0.08

0.36 (0.20, 0.66) 0.0004
0.48 (0.27, 0.84) 0.008 
0.51 (0.30, 0.89) 0.014
0.40 (0.20, 0.78) 0.007

0.8 1 1.2

 mogamulizumab Favors vorinostat
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Clinically Meaningful Changes in Skindex-29 and
FACT-G

Overall, the proportion of mogamulizumab-treated patients
categorized as improved compared with those treated with vorino-
stat and the proportion of vorinostat-treated patients reported as
declined compared with those treated with mogamulizumab were
significantly greater at most evaluation points for the Skindex-29
symptoms scale domain (Figure 3A). At least 60% of the patients
randomized to mogamulizumab reported clinically meaningful im-
provements in symptoms from cycles 3 through 11 (Figure 3A). A
significant difference was observed for the Skindex-29 summary
score domain at cycle 5 (64.5% of mogamulizumab patients vs.
44.1% of vorinostat patients were categorized as improved; P ¼
.0449) and the functioning scale domain at cycle 5 (54.3% vs.
28.8%; P ¼ .007). No significant differences were observed in the
emotional scale domain scores.

The FACT-G physical well-being domain scores showed that
significantly more patients treated with vorinostat were categorized
as declined compared with mogamulizumab at most points
(Figure 3B). Specifically, significant differences were observed at
cycles 1 to 7 (P � .03).

Similar results were observed for the FACT-G total score
domain, with a statistically significant difference observed at cycle 1
(9.1% mogamulizumab vs. 17.4% vorinostat categorized as
declined; P ¼ .01), cycle 3 (8.3% vs. 30.9%; P < .0001), and cycle
5 (10.1% vs. 30.5%; P ¼ .001). Similar results were observed for
the FACT-G emotional well-being domain at cycle 3 (11.6% vs.
24.5%; P ¼ .01) and cycle 5 (14.1% vs. 28.3%; P ¼ .05). Sig-
nificant differences were also observed for the FACT-G functional
well-being domain at cycle 3 (20.0% of mogamulizumab vs. 38.8%
of vorinostat patients were categorized as declined; P ¼ .003) and
FACT-G social well-being domain at cycle 3 (27.3% of moga-
mulizumab vs. 13.3% of vorinostat patients categorized as
improved; P ¼ .04), although these results were not considered
clinically meaningful.

Time to Clinically Meaningful Worsening
The time to clinically meaningful worsening was greater for pa-

tients in the mogamulizumab arm than in vorinostat arm for most
domains of the Skindex-29 and FACT-G scales. Specifically, sig-
nificant differences favoring mogamulizumab were observed for the
Skindex-29 summary score (not estimable vs. 5.0 months for
mogamulizumab vs. vorinostat; P ¼ .02) and the emotions domain
(13.9 vs. 4.6 months; P ¼ .04). Statistically significant differences
favoring mogamulizumab were observed in the FACT-G emotional
well-being domain (10.5 vs. 6.4 months; P ¼ .05), functional well-
being domain (8.3 vs. 3.8 months; P ¼ .0076), and physical well-
being domain (7.1 vs. 2.8 months; P ¼ .002) and the total score
(17.6 vs. 6.0 months; P ¼ .002). The scores for all other domains
were statistically equivalent between the treatment arms.

The median interval to clinically meaningful worsening for the
Skindex-29 symptoms domain was 27.4 months (range, 27.4 to not
estimable) versus 6.6 months for mogamulizumab and vorinostat (P
> .05). The median interval for the Skindex-29 functioning domain
was 9.5 versus 4.6 months (P > .05). The interval to worsening was
delayed with mogamulizumab overall and using all 3 Skindex-29
scales. The difference was most pronounced for patients with SS
(Figure 4).

EQ-5D-3L Scale
The change from the baseline EQ-5D-3L score was significantly

greater in the mogamulizumab group than in the vorinostat group at
cycle 3 (LS mean score, �0.006 vs. �0.068; P ¼ .0127). Statisti-
cally significant differences in favor of the mogamulizumab group
were also observed for the visual analog scale score at cycle 3 (LS
mean score, 1.4 vs. �5.0; P ¼ .0215) and cycle 5 (LS mean score,
2.6 vs. �4.2; P ¼ .0397).

Discussion
Although QoL plays a very important role in the routine treat-

ment of patients with MF- or SS-type CTCL, a customized MF-
and SS-validated, disease-specific instrument for measuring QoL
had not been developed at the time of the MAVORIC trial.11

Several tools have been used in clinical trials to assess the effects
of CTCL on HRQoL. However, no clear consensus has been
reached regarding the best instrument to use.15-22 However,
Skindex-29 has been qualitatively tested in a CTCL population in
addition to the ItchyQoL questionnaire, and demonstrated
acceptable content validity when paired with a general cancer-
specific PRO measure.11 The MAVORIC trial is the largest clin-
ical trial of systemic therapy for MF and SS to date. The clinical trial
design of the MAVORIC included a robust set of multiscale-
assessed QoL endpoints aimed at capturing and comparing the ef-
fects of treatment on PROs. A preplanned primary analysis of the
changes from baseline to 6 months demonstrated that
mogamulizumab-treated patients experienced greater improvements
on all QoL scales administered (ie, Skindex-29, FACT-G, EQ-5D-
3L, and ItchyQoL), as reported previously.10 The present report
focused on secondary analyses of the key HRQoL. These included
Skindex-29 to assess skin-related function and emotional effects and
symptoms and FACT-G to assess cancer-specific HRQoL.

The longitudinal analyses found a statistically significant benefit
for mogamulizumab compared with vorinostat on the symptoms,
emotional, and functional scales, with improvements observed as
early as cycle 3 for all Skindex-29 and FACT-G domains. In
addition, a greater proportion of patients treated with mogamuli-
zumab were categorized as improved (based on the defined MCTs)
for symptoms associated with their skin condition compared with
vorinostat-treated patients. Moreover, the proportion of patients
with worsened functional ability was greater in the vorinostat group
than in the mogamulizumab group. Also, in the mogamulizumab
group, the clinically meaningful deterioration for all domains was
delayed compared with the vorinostat group.

Similar results were observed regarding the patients’ cancer-
specific physical, functional, emotional, social, and overall well-
being (FACT-G assessments). Specifically, the cross-sectional and
longitudinal analyses demonstrated significant improvements that
favored mogamulizumab over vorinostat. In addition, the
emotional, physical, and overall well-being were improved in pa-
tients treated with mogamulizumab and worsened in patients
treated with vorinostat. The clinically meaningful deterioration for
all domains in the mogamulizumab group was delayed compared
Clinical Lymphoma, Myeloma & Leukemia Month 2020 - 7
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with that in the vorinostat group, with significant differences in the
emotional, functional, physical, and overall well-being scores.

The limitations of the present analysis included that the
MAVORIC trial was open-label and a significant amount of QoL
data was missing at later cycles owing to treatment discontinuation.
In addition, inherent drawbacks exist from using QoL instruments
not specifically validated for the MF and SS subtypes of CTCL. The
content of the FACT-G physical functional well-being domain is
not well-defined and can be misleading, because it combines disease
symptoms and treatment symptoms. Furthermore, the Skindex-29
is susceptible to recall error after 4 weeks.23 In the MAVORIC
trial, the Skindex-29 was completed every 8 weeks after the first
cycle. Skindex-29 has been extensively studied in different pop-
ulations with skin diseases, including CTCL.8,22 Therefore, in the
absence of an MF- or SS-specific measure of QoL, Skindex-29 was
the most meaningful and clinically relevant instrument available.

Patients with advanced-stage MF and SS will have more severe
and pervasive symptoms, which will result in greater disease-specific
effects on QoL, specifically in the physical and symptoms domains.
Of the MAVORIC trial population, 44.5% had SS, and 24% had
stage III or IV MF. Thus, more than two thirds of the patients
enrolled had the type and degree of disease burden that most
severely affects QoL. The high level of improvement observed was
consistent with the baseline level of QoL impairment in the patients
with advanced-stage disease enrolled in the MAVORIC trial. The
ALCANZA trial [phase 3 trial of brentuximab vedotin (SGN-35)
versus physician's choice (methotrexate or bexarotene) in partici-
pants with CD30-positive cutaneous T-cell lymphoma] of bren-
tuximab vedotin in CD30þ CTCL, in contrast, had excluded SS
and 67% of the enrolled patients had advanced-stage MF. In the
ALCANZA trial, brentuximab vedotin resulted in improvements in
the Skindex symptoms domain but did not result in improvement
in the Skindex emotional or functional domains or any domains of
the FACT-G.22

Conclusion
The symptoms, emotions, function, and overall QoL effects on

patients treated with mogamulizumab were generally more
improved compared with patients treated with vorinostat across
most of the function and symptom areas. Overall, these results
suggest that patients receiving mogamulizumab had improved QoL
associated with their disease- and cancer-specific conditions and
overall QoL, with a statistically significant decreased risk of expe-
riencing a more rapid deterioration in their QoL compared with
vorinostat.

Clinical Practice Points

� Given the chronic, symptomatic course of MF- and SS-type
CTCL, the lack of both curative treatments and treatments
able to control the cutaneous symptoms of MF and SS, and the
need for prolonged exposure to therapy, any assessment of the
clinical benefit of a treatment regimen for patients with MF or SS
should include measurements of QoL.

� In MAVORIC, one of the largest phase III trials of systemic
treatment of MF- and SS-type CTCL to date (n ¼ 372), patients
with previously treated MF or SS received the anti-CCR4
nical Lymphoma, Myeloma & Leukemia Month 2020
monoclonal antibody mogamulizumab (n ¼ 186) or standard-
of-care vorinostat (n ¼ 186).

� The present prespecified analysis included an in-depth assess-
ment of patient-reported QoL outcomes using the Skindex-29
and FACT-G instruments.

� Mogamulizumab showed a significant benefit compared with
vorinostat on the symptoms, emotional, and functional scales as
early as treatment cycle 3 for all domains of the Skindex-29 and
FACT-G.

� Mogamulizumab delayed the time to worsening compared with
vorinostat on all 3 Skindex-29 scales, and this effect was more
pronounced in the patients with SS.

� Because of the overall effects of the QoL symptoms in general on
patients with MF and SS, the demonstration of improvements
with mogamulizumab in clinically meaningful patient-reported
symptoms has provided important information for practitioners
when considering the treatment options for these patients.
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