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Abstract

Anaplastic lymphoma kinase (ALK) inhibition is expected to be a promising thera-
peutic strategy for ALK-positive malignancies. We aimed to examine the efficacy
and safety of alectinib, a second-generation ALK inhibitor, in patients with relapsed
or refractory ALK-positive anaplastic large cell lymphoma (ALCL). This open-label,
phase Il trial included patients (aged 6 years or older) with relapsed or refractory
ALK-positive ALCL. Alectinib 300 mg was given orally twice a day (600 mg/d) for
16 cycles, and the duration of each cycle was 21 days. Patients who weighed less
than 35 kg were given a reduced dose of alectinib of 150 mg twice a day (300 mg/d).
Ten patients were enrolled, and the median age was 19.5 years (range, 6-70 years).
Objective responses were documented in eight of 10 patients (80%; 90% confidence
interval, 56.2-95.9), with six complete responses. The 1-year progression-free sur-

vival, event-free survival, and overall survival rates were 58.3%, 70.0%, and 70.0%,
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1 | INTRODUCTION

Anaplastic large cell lymphoma (ALCL) is a rare peripheral T-cell
lymphoma that accounts for 10%-15% of pediatric non-Hodgkin
lymphoma (NHL) cases and 1%-2% of adult NHL cases.! Anaplastic
large cell lymphoma is characterized by the presence of large
CD30-positive T cells.? According to anaplastic lymphoma kinase
(ALK) expression, the WHO classifies ALCL into two subtypes:
ALK-positive or ALK—negative.3 Approximately 90% of pediat-
ric and almost 50% of adult ALCL cases are ALK-positive.* Most
ALK-positive ALCL cases show t(2;5)(p23;q35) chromosomal trans-
location, which produces ALK/nucleophosmin fusion proteins
(p80), which represent the core pathophysiology of this disease.
Anthracycline-based combination chemotherapy is a standard
frontline treatment for ALK-positive ALCL, with a long-term event-
free survival rate of 60%-70%.°” However, the standard treatment
for relapsed or refractory ALK-positive ALCL has not been estab-
lished. Allogeneic hematopoietic stem cell transplantation (HSCT)
has been reported as a curative treatment for relapsed or refrac-
tory ALK-positive ALCL, with a long-term event-free survival rate
of approximately 50%.8° Recent studies have reported the effi-
cacies of second-line treatments for relapsed or refractory ALCL,
including vinblastine monotherapy, brentuximab vedotin (BV), and
ALK inhibitors.*%*? Brentuximab vedotin is an anti-CD30 Ab drug
conjugated to the microtubule-disrupting agent, monomethyl au-
ristatin E, and has been associated with a high overall response
rate.!?'3 Anaplastic lymphoma kinase inhibitors have dramatically
improved the prognosis of non-small-lung cancer with ALK overex-
pression driven by ALK genetic alteration, and thus, ALK inhibitors
have been proposed to be a promising treatment strategy for other
kinds of cancers with ALK mutations. Anaplastic lymphoma kinase
inhibitors inhibit the proliferation of ALK-positive tumor cells and
induce apoptosis in these cells.** In ALK-positive ALCL, activated
ALK acted as a driver mutation, thus the blockade of ALK could be
an effective method for the control of this disease. For the treat-
ment of ALCL, the Children’s Oncology Group (COG) reported the
results of a clinical trial of the first-generation ALK inhibitor crizo-
tinib (ADVLO912 trial).?>® Nine patients with ALK-positive ALCL
were included, and the overall response rate was 89% (8/9) with
78% (7/9) complete remission (CR). These results indicated the
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respectively. The median duration of therapy was 340 days. No unexpected adverse
events occurred. The most common grade 3 and higher adverse event was a decrease
in neutrophil count in two patients. Alectinib showed favorable clinical activity and
was well tolerated in patients with ALK-positive ALCL who had progressed on stand-
ard chemotherapy. Based on the results of the current study, the Ministry of Health,
Labour and Welfare of Japan approved alectinib for the treatment of recurrent or
refractory ALK-positive ALCL in February 2020.

alectinib, ALK inhibitor, anaplastic large cell ymphoma, refractory, relapse

high efficacy of this ALK inhibitor for ALK-positive ALCL. Alectinib
(Chugai Pharmaceutical Co.) is a second-generation ALK inhibitor,
given orally; its efficacy and safety have been reported in adult pa-
tients with non-small-cell lung cancer (NSCLC), and it is currently
approved for ALK fusion gene-positive NscLc.' Furthermore,
alectinib has shown superior efficacy to crizotinib based on a large
randomized phase Il study, compared to crizotinib, in untreated
ALK-positive NSCLC.*® According to these reports, we hypothe-
sized that alectinib should be effective for ALK-positive ALCL, and
undertook a phase Il clinical trial to investigate the efficacy and

safety of alectinib for relapsed or refractory ALK-positive ALCL.

2 | METHODS
2.1 | Study design and patients

This single arm, open-label phase Il trial of patients with relapsed
or refractory ALK-positive ALCL was carried out to evaluate the ef-
ficacy and safety of alectinib, a second-generation ALK inhibitor in
Japan. Three institutes, the National Hospital Organization Kyushu
Cancer Centre, National Hospital Organization Nagoya Medical
Centre, and St. Marianna University School of Medicine Hospital,
were involved in this trial. This study was registered in the UMIN-
CTR (unique trial no. UMIN0O00016991).

Patients with a minimum age limit of 6 years diagnosed with
relapsed or refractory ALK-positive ALCL were included in this
study. Anaplastic lymphoma kinase-positive ALCL was definitively
diagnosed by histological examination with immunohistochemical
staining. The major inclusion criteria were as follows: ECOG perfor-
mance status of 0-2, at least one measurable lesion, and preserved
organ functions. Patients with central nervous system lesions were
excluded. Full details of the inclusion and exclusion criteria were
reported previously (Table $1).% Pathological diagnoses were re-
viewed centrally for all cases.

The trial was approved by the institutional review boards of
each participating institution and carried out in accordance with
Guidelines for Good Clinical Practice and the ethical principles writ-
ten in the Declaration of Helsinki. Written informed consent is ob-

tained from every patient prior to participation in the trial.
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2.2 | Procedures

Alectinib 300 mg was given orally twice a day (600 mg/d) continu-
ously. One cycle consisted of 21 days. Patients who weighed less than
35 kg were given 150 mg twice a day (300 mg/d). This dose was deter-
mined based on the simulations to predict pediatric pharmacokinetics
(PK). Treatment was continued for a maximum of 16 cycles if there
was not progressive disease or unacceptable toxicity. From cycle 17
onwards, therapy was continued for patients who would benefit from

further treatment according to the investigators’ assessments.

2.3 | Outcomes

The primary efficacy end-point was the objective response during
the protocol treatment, which we defined as the proportion of pa-
tients who achieved complete remission (CR) or partial remission (PR).
Evaluation was carried out before starting alectinib, at the comple-
tion of cycles 3, 7, 11, and 16, and then every 24 weeks from cycle 17
onwards. Evaluation was also carried out for all patients on comple-
tion of their treatment with alectinib. The best response was adopted
for the evaluation of the response. The response was assessed by an
independent central review board according to the Revised Response
Criteria for Malignant Lymphoma (2007).2° Positron emission tomog-
raphy/computed tomography (CT) was used for the evaluation of CR,
and CT was used for the evaluation of PR, stable disease, or progres-
sive disease (PD). However, CT was also used for the evaluation of CR
in cases with pretreatment PET negative. Secondary end-points that
were evaluated included pharmacokinetics, tolerability in patients
aged 6 years and older and less than 15 years, CR rate, response
duration, progression-free survival (PFS), event-free survival (EFS),
overall survival (OS), and adverse events (AEs). All patients who re-
ceived at least one dose of alectinib were evaluable for response and
considered fully evaluable for toxicity. Adverse events were graded
according to the Common Terminology Criteria for Adverse Events
version 4.03. To evaluate the safety of pediatric patients, a review
by data and safety monitoring board was held at the stage when the
initial-stage safety outcome is observed in subjects between the
ages of 6 and 15 and at the stage when treatment cycle 1 in the three
subjects is completed.

For patients aged 15 years and older, blood samples for PK analy-
sis were collected at the following time points: cycle 1, day 1 (predose
and at 0.5, 1, 2, 4, 6, 8, and 10 hours after the first dose), day 2 (at
24 hours after first dose), day 8 (before morning dose), day 15 (before
morning dose), and day 21 (before morning dose and at 0.5, 1, 2, 4,
6, 8, and 10 hours post-dose); cycle 3, day 21 (before morning dose);
and cycle 7, day 21 (before morning dose). For patients younger than
15 years, blood samples were collected on cycle 1, day 1 (predose and
at 1, 4, 6, and 10 hours after first dose), day 2 (at 24 hours after first
dose), day 8 (before morning dose), day 15 (before morning dose), and
day 21 (before morning dose and at 1, 4, 6, and 10 hours post-dose);
cycle 3, day 21 (before morning dose); and cycle 7, day 21 (before

morning dose). Plasma alectinib concentrations were quantified using

a liquid chromatography-mass spectrometry method with a lower de-
tection limit for quantification of 1.5 ng/mL.%!

For assessment of the molecular response caused by alectinib
treatment, the expression of nucleophosmin (NPM)-ALK in peripheral
blood (PB) or bone marrow (BM) was evaluated using quantitative
real-time PCR. Normalized copy numbers (NCNs) were calculated as
the number of copies of NPM-ALK per 10* copies of ABL. We used
previously reported protocols to evaluate NPM-ALK expression.??24
NPM-ALK expression in PB was measured before the beginning of
alectinib therapy, at the end of the first, third, and 16th courses, and
at the end or treatment. NPM-ALK expression in BM was measured
before the beginning of alectinib therapy. For patients with BM in-

volvement, this was measured at the time of evaluation for CR.

2.4 | Statistical analyses

A long-term survival rate has been reported as 40%-60% for recur-
rent or refractory ALCL in previous studies.?>?” In addition, the ob-
jective response rate for relapsed or refractory ALCL patients treated
with pralatrexate, a novel antifolic acid agent, in the PROPEL trial
was 35% (6 of 17 patients).?® Referencing these reports, the thresh-
old response rate was set at 50%. Crizotinib showed a response rate
of 89% (eight of nine patients) in the trial of pediatric recurrent or
refractory ALCL patients.!® Reported response rates to BV in recur-
rent or refractory ALCL patients was 86% (50 of 58 patients).'? We
expected that our drug would elicit response rates comparable to
these drugs, and set the expected response rate as 85%. As a statis-
tical power of 79% could be obtained with 10 patients with an alpha
level of 0.05 (one-tailed), the target sample size was found to be 10.

Response rate, CR rate, and their 90% confidence intervals (Cls)
were calculated. To estimate PFS, EFS, and OS, the Kaplan-Meier
method was used. Their 90% Cls were calculated with Greenwood'’s
formula. Events for EFS included death, progression of disease,
secondary cancer, and toxicity-related discontinuation. The PK pa-
rameters were estimated using noncompartmental analysis. The

incidence of AEs was calculated with respect to events and grade.

3 | RESULTS
3.1 | Patients

Eight male and two female patients (median age, 19.5 years; range,
6-70 years) with ALK-positive ALCL were enrolled between May
2015 and November 2017; all were eligible and were evaluable
based on their responses (Tables 1 and S2). Histological diagnosis
of ALK-positive ALCL was centrally confirmed, and FISH analysis
revealed NPM-ALK fusion in all 10 patients. Four patients had pri-
mary induction failure, and six had relapsed ALCL. Six patients were
diagnosed as having Ann-Arbor clinical stage Il or IV disease. Five
patients had previously received BV. One patient had received prior

radiation, and none had received prior HSCT. Eight patients were
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TABLE 1 Characteristics of 10 patients with anaplastic lymphoma kinase-positive anaplastic large cell lymphoma (ALCL)

Age BW Baseline B
No. (y) Sex (kg) PS Stage symptom
1 12 Male 65.20 0 ] Yes
2 20 Male 61.85 0 1 No
3 10 Male 30.50 0 | No
4 19 Female 55.00 2 1 Yes
5 70 Male 57.40 1 1] Yes
6 6 Male 20.00 0 | No
7 12 Female 47.00 1 11 Yes
30 Male 59.20 2 [\ Yes
9 38 Male 71.70 2 1 Yes
10 29 Male 60.20 2 1 Yes

Extranodal Disease Prior Prior
disease status Prior therapy radiation HSCT
No 1st relapse ALCL99 No No
No Refractory BV No No
Skin 1st relapse ALCL99 No No
No 1st relapse CHOP No No
No 2nd relapse ESHAP No No
No 2nd relapse ALCL99, VBL, No No
BV
No 1st relapse ALCL99 No No
No Refractory CHOP, ESHAP, Yes No
BV
Soft tissue Refractory CHOP, ESHAP, No No
MA, BV
Colon Refractory CHOP, No No
EPOCH,
CHASE,
ESHAP, BV

Abbreviations: ALCL99, standard chemotherapy for childhood ALCL®; BV, brentuximab vedotin; BW, bodyweight; CHASE, cyclophosphamide,
cytarabine, dexamethasone, etoposide; CHOP cyclophosphamide, hydroxydaunorubicin, vincristine, prednisolone; EPOCH, etoposide, prednisolone,
vincristine, cyclophosphamide, hydroxydaunorubicin; ESHAP, etoposide, cisplatin, cytarabine, prednisolone; HSCT, hematopoietic stem cell
transplantation; MA, methotrexate, cytarabine; PS, performance status; VBL, vinblastine.

TABLE 2 Response to alectinib treatment in 10 patients with
anaplastic lymphoma kinase-positive anaplastic large cell lymphoma

n (%) 90% Cl
Objective response 8(80) 56.15-95.91
(CR + PR)
CR 6 (60) 34.33-83.03
PR 2 (20)
SD 0(0) -
PD 2 (20) -

Abbreviations: Cl, confidence interval; CR, complete response; PD,
progressive disease; PR, partial response; SD, stable disease.

given 300 mg per dose, and two patients were given 150 mg per
dose. The dose was determined according to the patient’s body-
weight defined in the protocol. The median duration of therapy was
340 days (range, 14-925 days). The median follow-up duration for
the surviving patients was 508 days (range, 283-925 days).

3.2 | Efficacy

The objective response rate was 80% (90% Cl, 56.2-95.9) with six pa-
tients achieving CR (60%) and two patients achieving PR (20%) (Table 2,
Figure 1). The lower limit of the 90% Cl of the overall response rate
was above the threshold of 50%, and the primary end-point met the
predefined criteria. All six patients with CR had relapsed at the time
of enrolment. Two patients received allogeneic HSCT in remission fol-

lowing alectinib treatment. At the point of data cut-off, five patients

150

[[] Complete response
100 Partial response

W Progressive disease

o
=]
|

Tumor size (% change
from baseline)
o

-150

FIGURE 1 Waterfall plot of best percentage change of tumor
size from baseline, based on investigator assessments, in 10
patients with anaplastic lymphoma kinase-positive anaplastic large
cell lymphoma treated with alectinib

continued to receive alectinib beyond 16 cycles (Figure 2). The 1-year
PFS, EFS, and OS rates were 58.3% (90% Cl, 28.6-79.3), 70.0% (20% Cl,
39.6-87.2), and 70.0% (90% Cl, 39.6-87.2), respectively (Figure 3). Two
patients discontinued alectinib due to disease progression and three pa-
tients due to HSCT. Three patients died following disease progression.

None of the patients discontinued alectinib due to toxicities.

3.3 | Safety

Adverse events were observed in all 10 patients (Table S3); AEs re-

ported in 10% or more of patients are shown in Table 3. Adverse
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Age/sex

FIGURE 2 Response characteristics

1 12M |:E| > of 10 patients with anaplastic lymphoma
kinase-positive anaplastic large cell
2 20m Ij> > lymphoma treated with alectinib.
Objective response was observed in
3 1M | ! > eight patients. Two patients received
_ hematopoietic stem cell transplantation
4 19F | 1 > (HSCT) in remission following alectinib
treatment. Five patients continued to
5 70M :D > receive alectinib beyond 16 cycles.
> On therapy Three patients died following disease
O i | — o (onti
B Off therapy, because of HSCT progression (patler\t ~nos. 8,9, and 10).
— CDI> CR, complete remission; F, female; M,
I Off therapy, because of PD male; PD, progressive disease; R, partial
5 SO IZ{:’ remission
D CR
9 3sm [N <> PR
10 2om [ 0 PD
| | | | | | | | | | |
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Duration from first administration day (days) Duration from first administration day (days)
No. at risk No. at risk
10 8 7 5 4 4 3 1 1 10 8 8 7 4 4 3 3 1 0

FIGURE 3 Progression-free survival (A) and overall survival (B) of 10 patients with anaplastic lymphoma kinase-positive anaplastic large
cell lymphoma treated with alectinib. Solid and dotted lines show the survival estimate and its 90% confidence interval, respectively

events that occurred in 30% or more patients were oral mucositis,
constipation, diarrhea, upper respiratory tract infection, maculopap-
ular rash, raised alkaline phosphatase level, and headache. The most
common grade 3 and higher AE was a decrease in neutrophil count
in two patients. Other grade 3 and higher AEs were oral mucositis,
duodenal stenosis, limb edema, pain, acute tonsillitis, cholangitis, bile
duct stenosis, disseminated intravascular coagulation, febrile neu-
tropenia, hypertriglyceridemia, tumor lysis syndrome, and anorexia
in one patient each. Visual disturbance was not observed. One pa-
tient died following the progression of ALCL at 21 days after the
first treatment with alectinib. No unexpected AE was experienced,
and no patient required discontinuation or dose reduction because
of AEs. The initial-stage safety outcome for pediatric patients was
evaluated according to the data of first three subjects between the
ages of 6 and 15 years, and the safety of alectinib for pediatric pa-

tients was approved by the safety monitoring board.

3.4 | Pharmacokinetics of alectinib

We analyzed the pharmacokinetics of alectinib in all 10 patients.
Patients were divided into three cohorts according to age and drug
dose as follows: (A) younger than 15 years on 300 mg/d; (B) younger
than 15 years on 600 mg/d; and (C) 15 years or older on 600 mg/d.
The geometric mean steady-state peak concentrations of alectinib
in the cohorts A, B, and C were 479.5, 676.7, and 395.7 ng/mL, re-
spectively, which were reached in 4, 5, and 4 hours as median values,
respectively (Table 4).

3.5 | Analysis of NPM-ALK expression

NPM-ALK in PB and BM was measured in all 10 patients at the start
of alectinib treatment by real-time PCR, and quantifiable NPM-ALK
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TABLE 3 Adverse events reported in 10% or more of patients 4 | DISCUSSION
with anaplastic lymphoma kinase-positive anaplastic large cell

| h treated with alectinib (n = 10
ymphoma treated with alectinib (n ) Alectinib is a second-generation ALK inhibitor, and its efficacy and

All grades Grade 2 3 safety has been previously reported in patients with NSCLC.'"??
(%) (%) This is the first phase Il clinical trial to evaluate the efficacy of alec-
Diarrhea 40 0) tinib for relapsed or refractory ALK-positive ALCL, and we found

that eight of 10 patients (80%) attained objective responses, with
six patients (60%) attaining CR and two patients (20%) attaining PR.

At the point of data cut-off, four patients continued receiving alec-

=
o
S

Upper respiratory infection
Rash
Increased blood ALP

=
o
=

=
o
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@

tinib in CR without severe AEs that would have required discontinu-

w
o
=
=)

Oral mucositis
ation or dose reduction. The median duration of alectinib treatment

@
S
©

Constipation
in those four patients was 733 days (range, 397-925 days). Two pa-

Headache 30 0) . X . . "

tients received allogeneic HSCT, and were in good general condition.
Nausea zD 0) Based on the results of current study, the Ministry of Health, Labour
Vomiting 20 0) and Welfare in Japan approved alectinib for the treatment of recur-
Malaise 20 0)

rent or refractory ALK-positive ALCL in February 2020.

Edema in extremities The efficacy of a first-generation ALK inhibitor for ALK-positive

Fever 20 0) ALCL has been reported previously.>'%%® The COG undertook a
Pain 20 10) phase | trial of crizotinib for refractory solid or central nervous sys-
Bronchitis 20 0) tem tumors and ALCL. The results of this study showed that crizo-

tinib was well tolerated with a dose of 280 mg/m? twice daily, and

o
o
(=}

Conjunctivitis
antitumor activity for malignancies harboring ALK translocations,

)
o
S

Allergic rhinitis
particularly ALK-positive ALCL, was suggested.' In the subsequent

o
(]
(=}

Coughing
phase Il trial (also carried out by COG), 26 patients with relapsed

)
o
S

Hyperuricemia
or refractory ALK-positive ALCL received crizotinib. The overall re-

N N NN NN DN DN DN NDNDDNDDNDDNDMDNDNDN WD D B b

Pruritus 20 0) ] . N i
sponse rates for patients with ALK-positive ALCL were 83% for six
Dry skin 20 0) . . 2 . .
patients with a dose of 165 mg/m*, and 90% for 20 patients with a
Increased AST 20 0)

dose of 280 mg/m?2. Complete remission was observed in 83% of the

S 5 5 5 6 coccoeccsssc5555
k=]

0
0
0
0
1
0
0
0
0
0
1
0
1
0
0
0
0
0
0
0
0
2

Decreased neutrophil count 2(20 20) patients with a dose of 165 mg/m? and 80% of the patients with a
Abbreviations: ALP, alkaline phosphatase; AST, aspartate dose of 280 mg/mz.16 In another phase Ib trial of crizotinib (PROFILE
aminotransferase. 1013) for ALK-positive tumors excluding NSCLC, there was an ob-

jective response rate of 53%, with eight CRs and one PR, for 18 pa-
in PB or BM was observed in three patients; these cases were de- tients with ALK-positive lymphoma.*° These clinical trials revealed
fined as minimum residual disease (MRD)-positive. In the first pa- the high efficacy of crizotinib for relapsed or refractory ALK-positive

tient, NPM-ALK NCNs in PB and BM were 62 and 63, respectively. In ALCL; however, AEs were observed, including visual disturbance.
the second patient, NPM-ALK NCNs in PB were 27 and the BM sam- Alectinib is a second-generation ALK inhibitor that overcomes the

ple was not available. Both patients had NPM-ALK expression of less gatekeeper mutation of crizotinib.}* Furthermore, more favorable
than 10 NCNs after the first course of alectinib. In the third patient, efficacy and safety in the case of alectinib compared to crizotinib
NPM-ALK expression in PB was extremely high, at 1225 NCNs, and has been reported in untreated ALK-positive NSCLC.%? The develop-
it reached 28 896 NCNs at the end of the first course of alectinib. ment of alectinib treatment regimens for patients with ALK-positive
Alectinib treatment was stopped because of PD for this patient. ALCL is therefore indispensable.

TABLE 4 Pharmacokinetics of alectinib

according to three cohorts of patients Cohort Cra (ng/mL) AUCo.10 (ng h/mL)

with anaplastic lymphoma kinase-positive Age Dose Cycle 1 Cyclelday Cycle1 Cycle 1 day

anaplastic large cell ymphoma Identifier  (y) (mg/d) N day 1 21 day 1 21
A <15 300 2 197.3(11.3) 479.5(46.1) 765.3(48.3) 3288.2(47.9)
B <15 600 2 84.2(8.8) 676.7 (44.4) 538.7(14.5) 5597.6(38.8)
C 215 600 6 62.6 (74.0) 395.7(37.2) 333.4(87.5) 2991.8(38.2)

Data are geometric mean (coefficient of variation [%]). AUC,_,,, area under plasma concentration

time curve fromOhto 10 h; C__ , maximum plasma concentration.
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Although some treatment options, such as vinblastine mono-
therapy, BV, and HSCT have been reported to be effective, there
is no standard treatment recommended for relapsed or refractory
ALK-positive ALCL at the current time. Patients with disease that
is refractory to conventional chemotherapies have particularly
poor prognoses. Brugieres et al*! studied 36 pediatric patients
treated weekly with vinblastine for relapsed or refractory ALCL;
this treatment was highly efficacious, with a CR rate of 83%.
However, the 5-year EFS rate was 30%, and the long-term progno-
sis was often poor. In adults, a phase Il trial of BV was carried out
in patients with relapsed or refractory systemic ALCL. In that trial,
50 of 58 patients (86%) achieved an objective response, with 33
patients (57%) achieving CR.12 Peripheral neuropathies occurred
in 41% of the patients, which is common to vinblastine, but caution
is needed regarding the long-term safety of BV. It has also been
reported that in patients who achieved CR with BV, the 5-year OS
and PFS were 79% and 57%, respectively; however, the percent-
age of patients without recurrence with no treatment after a BV
treatment regime is low, at approximately 15%.18 Allogeneic HSCT,
a curative treatment for relapsed or refractory ALCL, has a long-
term survival rate of approximately 50% in pediatric patients.®°
However, allogeneic HSCT can cause toxicity long after treatment,
affecting quality of life, and can lead to high rates of treatment-re-
lated mortality. If alectinib can be safely taken over a long time
period, it could be used to induce remission as a bridging therapy
before implementing allogeneic HSCT. As a result, alectinib could
reduce treatment-related mortality in allogeneic HSCT due to its
favorable efficacy and safety, and could be expected to improve
overall treatment outcomes.

The PK parameter tended to be slightly higher in cohort B
(younger than 15 years on 600 mg/d) compared with cohorts A
(younger than 15 years on 300 mg/d) and C (15 years or older on
600 mg/d). Although limited by the small number of patients in each
cohort, the efficacy and safety of each cohort were comparable.
Importantly, these PKs were similar to those of ALK-positive NSCLC
patients.31 The peak concentration of alectinib in the patient who
died following disease progression after the first course of alec-
tinib in this study was extremely low (16.97 mg/mL). The low mean
steady-state peak concentration of alectinib in cohort C could be
attributed to this patient. This patient had a lymphoma mass in the
duodenum, and the possibility of obstruction was suspected, making
it likely that this was the major contributor to the patient’s death,
rather than alectinib. Molecular monitoring of NPM-ALK expression
will be critical to predict prognosis accurately.?2?* In the current
study, three patients were MRD-positive (detected by PCR) at the
start of alectinib treatment. All MRD-positive patients who attained
an objective response became MRD-negative immediately after the
first course of alectinib. This result suggests that alectinib can lead
to deep remission even for MRD-positive patients.

The current study is limited by the fact that the number of pa-
tients was small due to the rarity of this disease, and the monitoring
duration was relatively short. The long-term safety and efficacy of

alectinib for relapsed or refractory ALK-positive ALCL cannot be

clarified; therefore, further observation is needed. Nevertheless,
it should be noted that five patients (50%) have achieved durable
remission of more than approximately 400 days (397-925 days) by
treatment with alectinib alone.

In conclusion, alectinib showed favorable clinical activity and
was well tolerated in patients with ALK-positive ALCL who had pro-
gressed on standard chemotherapy. Moreover, alectinib is expected
to innovate the treatment strategy of ALK-positive ALCL with mini-

mum toxicity, including first-line treatment.
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