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Introduction

Summary

Fedratinib, an oral Janus kinase-2 (JAK2) inhibitor, reduces splenomegaly and
improves symptom burden in patients with myelofibrosis. Regulatory approval of
fedratinib 400-mg daily was based on results of an updated analysis of the pivotal
phase III, placebo-controlled JAKARTA trial in patients with JAK-inhibitor-naive
myelofibrosis. At week 24, spleen volume response rate was 47% and symptom
response rate was 40% with fedratinib 400 mg, versus 1% and 9% respectively, with
placebo. Common adverse events were diarrhoea, nausea, anaemia, and vomiting.
No Wernicke encephalopathy occurred in patients receiving fedratinib 400 mg/day.
These updated data
myelofibrosis.

support use of first-line fedratinib in patients with
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circulating pro-inflammatory cytokines.>* Fedratinib is an
oral JAK2 inhibitor approved in the USA, European Union,

Myelofibrosis (MF) is characterised by anaemia, splenome-
galy, debilitating constitutional symptoms, and shortened
survival, often presenting with Janus kinase 2 (JAK2) muta-
tions"? that result in constitutively activated JAK2 proteins
and activation of the JAK-signal transducer and activators of
transcription (STAT) pathway,” thereby increasing levels of
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UK, Canada, and elsewhere for use in adult patients with
MF, as first-line therapy or following prior ruxolitinib treat-
ment.

The pivotal phase III, randomised, placebo-controlled
JAKARTA (NCT01437787) trial evaluated the efficacy and
safety of fedratinib in patients with JAK-inhibitor-naive MF.
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In 2013, fedratinib development was placed on clinical hold
because of suspected cases of Wernicke encephalopathy,
prompting closure of ongoing clinical trials including
JAKARTA (initiated in 2011). The clinical hold was lifted in
August 2017 after additional safety data were provided to the
USA regulatory authorities.”

Initial findings from JAKARTA were previously reported,
showing a spleen volume response rate (SVRR) of 36% [with
4-week magnetic resonance imaging/computed tomography
(MRI/CT) confirmation scan] and a symptom response rate
of 36% at the end of the six-cycle randomised treatment per-
iod (RTP) [i.e. at 24 weeks/end of cycle six (EOC6)] for
patients who received fedratinib 400 mg/day (recommended
dose).>® To prepare for USA regulatory approval, JAKARTA
data were re-analysed. Described are findings from that re-
analysis, focussing on outcomes for patients treated with the
recommended fedratinib 400 mg/day dose or placebo during
the six-cycle RTP.

Methods

Detailed eligibility criteria and study design are reported else-
where.? Briefly, adult patients with intermediate-2 or high-
risk primary or secondary MF, Eastern Cooperative Oncology
Group performance status scores of <2, and platelet counts
>50 x 10°/1 were randomised 1:1:1 to fedratinib 400 mg,
500 mg, or placebo administered once daily in continuous
28-day cycles during the six-cycle RTP. Patients who showed
clinical benefit or stable disease per modified International
Working Group for Myelofibrosis Research and Treatment
(IWG-MRT) criteria’ at EOC6 could continue treatment
until progressive disease (PD) or unacceptable toxicity.
Patients randomised to placebo who completed the RTP (or
developed PD before EOC6) could crossover to fedratinib.

The primary end-point was SVRR, the proportion of
patients achieving >35% spleen volume reduction from base-
line on MRI/CT at EOC6, confirmed on a follow-up scan
4 weeks later. Duration of response (DOR; the time from
documented response until PD or death) was estimated using
Kaplan—Meier methods; patients ongoing at study termina-
tion were censored at last follow-up visit. Because most
patients were receiving treatment at study termination, DOR
analysis was subject to extensive censoring.

The symptom response rate was the proportion of patients
with >50% reduction from baseline in total symptom score
(TSS) on the modified Myelofibrosis Symptom Assessment
Form (MFSAF; version 2.0) at EOC6. The modified MFSAF
was completed daily during the week before day 1 of each
cycle and the week before EOC6. Patients rated the severity
of six key MF symptoms (night sweats, abdominal discom-
fort, early satiety, pruritis, bone/muscle pain, pain below ribs
on left side) on a scale from 0 (‘absent’) to 10 (‘worst imagin-
able’); the TSS is the sum of individual symptom scores
(range 0-60). Evaluable patients had a non-missing baseline
TSS (completed 5/7 days before cycle 1 day 1) that was >0.
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Safety was evaluated by adverse event (AE) reporting and
laboratory assessments during the RTP. In the present
updated analysis, laboratory values that worsened during
treatment were considered AEs; the original analysis reported
all abnormal laboratory values on-study as AEs, even if pre-
sent at baseline.” Safety was assessed in patients who received
one or more study drug dose.

Results

Overall, 96 patients were randomised to fedratinib
400 mg/day and 96 to placebo. One placebo-randomised
patient died before receiving study drug and was excluded
from safety analyses. The most common reason for discon-
tinuation of fedratinib was study termination (63-5%) and of
placebo was crossover to fedratinib (74%). At baseline, the
median (range) age was 63 (39-86) years in the fedratinib
400-mg arm and 66 (27-85) years in the placebo arm, and
median (range) time since MF diagnosis was longer in the
fedratinib arm, at 43 (0-8-311) months versus 28 (0-2—
412) months. Similar proportions of patients in the fedra-
tinib and placebo groups had primary MF (65% and 60%
respectively), and median (range) spleen volume at baseline
was comparable at 2652 (316-6430) ml and 2660 (662—
7911) ml. The median treatment exposure to fedratinib
400 mg overall was 15-5 months in the fedratinib 400-mg
arm and to placebo was 6 months. In these analyses, the
median drug exposure was 24 weeks in both treatment arms
during the six-cycle RTP.

The SVRR at EOC6 (with 4-week confirmation) was sig-
nificantly higher with fedratinib 400 mg/day compared with
placebo: 37% [95% confidence interval (CI) 27-46] versus
1% (95% CI 0-3) (P < 0-0001). Without 4-week confirma-
tion scan (consistent with other large clinical trials of JAK
inhibitors for MF)”'!, SVRR at EOC6 was 47% (95% CI
37-57) with fedratinib 400 mg and 1% (95% CI 0-3) with
placebo (P < 0-0001). Of 75 patients in the fedratinib 400-
mg arm who completed the RTP and had spleen volume
data available at both baseline and EOC6, all but three
(96%) experienced a spleen volume reduction at EOC6.
Conversely, spleen volume was increased at EOC6 for most
patients in the placebo arm [44/58 (76%)] (Fig 1). For
patients who achieved a spleen volume response, estimated
median DOR in the fedratinib 400-mg arm was
18-:2 months, but as mentioned this analysis was subject to
extensive censoring due to study termination; only six of 54
responding patients (11%) progressed or died during the
study.

Symptom scores for MFSAF-evaluable patients suggested
mild-to-moderate MF symptoms at baseline: mean (SD)]
TSS was 18-0 (13.4) in the fedratinib 400-mg arm (n = 89)
and 15-4 (11.8) in the placebo arm (n = 81). On-study,
fedratinib was associated with a significant reduction in MF
symptom burden from baseline and relative to placebo. At
EOCS, the symptom response rate was 40% (95% CI 30-51)

© 2021 The Authors. British Journal of Haematology published by British Society for 245
Haematology and John Wiley & Sons Ltd. British Journal of Haematology, 2021, 195, 244-248



Short Report

Fedratinib 400 mg/day (n=75)
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Fig 1. (A) Individual changes in spleen volume from baseline to end of cycle six (EOC6) for patients with data available at both time-points; (B)
Individual changes in total symptoms scores from baseline at EOC6 for patients with data available at both time-points. [Colour figure can be

viewed at wileyonlinelibrary.com]

in the fedratinib 400-mg/day group vs 9% (95% CI 3-15)
with placebo (P < 0-0001).

The most common AEs with fedratinib during the RTP
were diarrhoea, nausea, anaemia, and vomiting (Table I).
Gastrointestinal events were most frequent during early treat-
ment and decreased in incidence as treatment continued.
Anaemia was the most common Grade >3 event (30%) and
no other Grade >3 AEs occurred in >5% of patients. The
most common Grade >3 laboratory abnormalities were anae-
mia (34%) and thrombocytopenia (12%). No treatment-
related Grade >3 bleeding events occurred. Common any
grade biochemistry abnormalities were elevations in crea-
tinine (59%), alanine aminotransferase (ALT, 43%), and
aspartate aminotransferase (AST, 40%); Grade >3 elevations

were uncommon (Table I). Grade >3 lipase increases
occurred in 10% of fedratinib-treated patients. During the
RTP, 21% of patients had fedratinib treatment interrupted
because of an AE, most commonly diarrhoea (5%) and nau-
sea (4%); and 19% of patients had a fedratinib dose reduc-
tion because of an AE, most often anaemia (6%), diarrhoea
(3%), vomiting (3%), and thrombocytopenia (2%). The fre-
quency of Grade 3—4 AEs leading to treatment interruption
or dose-reduction during the RTP was 15% in the fedratinib
arm and 13% in the placebo arm. AEs led to discontinuation
of fedratinib 400 mg for 14% of patients (13/96); those
occurring in more than one patient were cardiac failure
(three patients), and (two each) thrombocytopenia, myocar-
dial ischaemia, diarrhoea, and increased blood creatinine. In
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the placebo arm, 8% of patients (eight of 95) discontinued
because of an AE, including cardiac failure in two patients.
No patient receiving fedratinib 400 mg/day experienced Wer-
nicke encephalopathy.

Discussion

Patients with intermediate-2 or high-risk MF treated with
fedratinib 400 mg/day had significant improvements in
spleen volume and symptom responses (both P < 0-0001)
compared with placebo. In this re-analysis, SVRR with fedra-
tinib 400 mg at week 24 with confirmation 4 weeks later
(37%), and without confirmation (47%), were similar to
rates initially reported (36% and 47% respectively)® but
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symptom response rate was higher in this re-analysis (40%
vs. 36%).

In the initial JAKARTA report, laboratory abnormalities
present at baseline that did not worsen during treatment
were nonetheless considered AEs in safety assessments.” This
re-analysis employed the more common, well-accepted
approach of capturing only ‘new or worsening’ laboratory
AEs. Safety outcomes reported here are more likely to reflect
the actual frequency of treatment-emergent laboratory abnor-
malities that might be expected during fedratinib 400-mg
treatment. Grade >3 laboratory abnormalities, including
increases in liver enzymes and creatinine, were infrequent,
and changes in pancreatic enzymes did not indicate pancre-
atitis. Renal function, liver enzymes, amylase, and lipase

Table I. Adverse events reported in >5% of patients treated with fedratinib 400 mg, with a difference between arms of >5% during randomised
treatment; and selected laboratory abnormalities that worsened from baseline in >20% of fedratinib-treated patients and with a difference between

arms of >10%.°

Fedratinib 400 mg (n = 96)

Placebo (n = 95%)

All grades Grade >3+ All grades Grade >3
%
Adverse events]
Diarrhoea 66 5 16 0
Nausea 62 0 15 0
Anaemia 40 30 14 7
Vomiting 39 31 5 0
Fatigue or asthenia 19 5 16 1-1
Muscle spasms 12 0 1-1 0
Blood creatinine increased 10 1 1-1 0
Pain in extremity 10 0 42 0
ALT increased 9 0 1-1 0
Headache 9 0 1-1 0
Weight increased 9 0 4.2 0
Dizziness 8 0 32 0
Bone pain 8 0 2:1 0
Urinary tract infection§ 6 0 1-1 0
Dysuria 6 0 0 0
AST increased 5 0 1-1 0
Laboratory parameters
Haematology
Anaemia 74 34 32 10
Thrombocytopenia 47 12 26 10
Neutropenia 23 5 13 33
Biochemistry
Creatinine increased 59 31 19 1-1
ALT increased 43 14 0
AST increased 40 0 16 1-1
Lipase increased 35 10 7 2:2
Hyponatremia 26 5 11 43
Amylase increased|| 24 2-1 5 0
ALT, alanine aminotransferase; AST, aspartate aminotransferase.
*1 patient randomised to placebo died before receiving study drug and is excluded from safety reporting.
FOnly one Grade 4 adverse event (anaemia) was reported in the fedratinib 400-mg arm.
{Common Terminology Criteria for Adverse Events (CTCAE) version 4.03.
§Includes cystitis.
|[Without clinical pancreatitis.
© 2021 The Authors. British Journal of Haematology published by British Society for 247
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levels may require monitoring during fedratinib treatment,
and patients taking strong cytochrome P450 family 3 sub-
family A (CYP3A) inhibitors or with severe renal impairment
require dose reductions.®

Although diarrhoea, nausea, and anaemia were common
during fedratinib treatment, they were managed mainly by
dosing modifications, and infrequently required treatment
discontinuation. These events may have been less frequent if
prophylaxis had been required. The ongoing phase IIT FREE-
DOM (NCT03755518) and FREEDOM?2 (NCT03952039) tri-
als, which assess fedratinib clinical outcomes in patients with
MF previously treated with ruxolitinib, include mitigation
strategies to manage gastrointestinal events during fedratinib
therapy. Preliminary results from the FREEDOM trial indi-
cate rates of diarrhoea, nausea, and vomiting are markedly
lower with these mitigation strategies.'”

These updated results of the JAKARTA study further sup-
port the clinical efficacy and safety of fedratinib 400-mg daily
in JAK-inhibitor-naive patients with intermediate-2 or high-
risk MF and may serve to inform expectations of therapeutic
response and the potential toxicity of fedratinib in the clinic.
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