A phase Il study of vorinostat (MK-0683) in
patients with primary myelofibrosis and
post-polycythemia vera myelofibrosis

The Philadelphia chromosome-negative myeloprolifera-
tive neoplasm (MPN) primary myelofibrosis (PMF) is char-
acterized by progressive accumulation of connective tissue
and endothelial proliferation in the bone marrow accom-
panied by extramedullary hematopoiesis with enlarge-
ment of the spleen and liver."” Patients with PMF have a
poor prognosis with a median survival of 6.5 years.* When
myelofibrosis develops during the course of polycythemia
vera (PV) and essential thrombocythemia (ET), the condi-
tions are termed post-PV myelofibrosis (PPV-MF) and post-
ET MF (PET-MF), respectively;* both have a dismal prog-
nosis.

During recent years, a number of new agents have been
studied in clinical phase II and III trials on MPNs. Histone
deacetylase inhibition (HDACi) has shown a potent
inhibitory activity on the autonomous proliferation of
hematopoietic cells of PV and ET patients carrying the
JAK2V617F mutation’ and reports have recently docu-
mented clinical efficacy of the HDACis vorinostat’ and
panobinostat in ME® Therefore, this agent seems to be an
obvious candidate drug to be evaluated in myelofibrosis
and this prompted us to conduct a phase II study.

The primary objective of the study was to investigate
whether vorinostat as monotherapy in patients with MF
could induce a clinical response according to the
International Working Group (IWG) response criteria’ at
the end of an intervention and an observation period,
respectively. A secondary objective was to investigate
whether treatment with vorinostat influenced the
JAK2V617F mutant allele burden and quality of life as
assessed by the Myeloproliferative Neoplasm Symptom
Assessment Form (MPN-SAF)" and the EORTC QLQ-C30.
Diagnostic criteria for PMF and PET-MF and PPV-MF were
according to WHO criteria' and the International Working
Group for Myelofibrosis Research and Treatment (IWG-
MRT), respectively.’ Vorinostat 400 mg was administered
once daily for 24 weeks after which patients were
observed for an additional 12 weeks without vorinostat.
Patients who required dose modification to less than 300
mg were withdrawn from the study. Hydroxyurea was
permitted to control platelet count if the patient developed
ischemic symptoms (e.g. transitory cerebral ischemia or
completed stroke) or progression of microcirculatory
ischemic symptoms at any platelet level. DNA purification
and quantitative real-time polymerase chain reaction
(qPCR) were performed as described” and all patients
(n=7) from one center (Roskilde) were given MPN-SAF and
EORTC-QLQ-C30 questionnaires at baseline and again
after 12 weeks of therapy.

Fourteen patients (11 PMF and 3 PPV-MF) were included
in the study after giving written informed consent. All
patients had palpable splenomegaly (median 13.5 cm,
range 2-28). With regard to symptoms, 43% reported
fatigue and 29% reported weight loss during the six
months prior to inclusion. Patients’ characteristics and lab-
oratory data at baseline are listed in Table 1.

Eight patients (57 %) were followed to hospital visit n. 8
(i.e. end of intervention period). Five of these patients had
been treated with vorinostat as monotherapy and the
other 3 had also received concomitant HU. An intention-
to-treat (ITT) response rate of 14% was observed: 2 of 14

patients, one in complete remission (CR) and one with
clinical improvement (CI). None of the concomitantly
treated patients experienced a clinical response at the end
of intervention. In patients completing the intervention
period on vorinostat only, we were able to compare spleen
sizes to base-line values for 4 patients. In 4 of 4 patients,
we observed a decrease (median 4.5 cm, range 1-14) from
a median of 12 cm (range 4-28) at baseline to a median of
5 cm (0-23) after 24 weeks of therapy (P=0.12). We did not
observe any significant changes in body weight during
treatment. Six patients (43% of total) were evaluable for
clinico-hematologic response after hospital visit n. 11
(completion of intervention and observation period). Of
the patients evaluable for response assessment who had
only been treated with vorinostat in the intervention peri-
od, ITT response was 0%. Unfortunately, the ability of
vorinostat to increase hemoglobin and/or alter transfusion
requirements was not assessable due to frequent dose
adjustments in these patients; of the 14 patients included,
only one patient did not have a dose reduction during the
24 weeks of therapy and, furthermore, 7 of 14 patients
received blood transfusions during the intervention period.

Quantitative JAK2 analyses after 12 weeks of therapy
were compared with base-line data for 8 patients. Eighty-
eight percent of patients (7 of 8) experienced an increase in
JAK2V617F tumor allele burden (P=0.04). Numerical medi-
an increase was 3.2%.

We did not observe any significant differences in MPN-
SAF total symptom scores or EORTC QLQ-C30 functional
scales or symptom scales combined. However, patients
reported statistically significant increases in the severity of
both “nausea and vomiting” and “abdominal discomfort”
when analyzing single items from the EORTC-QLQ-C30
and MPN-SAF, respectively (P=0.03).

An overview of all reported adverse events (AEs) that
did not lead to discontinuation of therapy is provided in
Table 2. Seventy-one percent of all patients reported
fatigue at least once during the intervention period (maxi-

Table 1. Demographic data for included patients.

Patients All
Number 14
Age, years (range) 65 (52-80)
Gender (male/female) 113 79%/21%
Time from diagnosis to inclusion, 6.4 (0-22.5)
years median (range)
JAK2VE1TF-status
positive (%) 10 1%
JAK2V61TF burden 68 0-99
median (range)
Laboratory workup at baseline
(median, range)
Hemoglobin (g/dL) 10.3 79-134
Leukocytes (x10%L) 9.8 1.0-56.3
Platelets (x10%L) 156 56-357
Lactate dehydrogenase (U/L) 635 195-1841
Creatinine (micromol/L) 96 41-185
Treatment prior to vorinostat
Hydroxyurea 8 51%
Alpha-interferon 3 21%
Anagrelide 1 %
Darbepoetin alfa 2 14%
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Table 2. All reported adverse events (AEs) listed in regard to prevalence.

None ) Grade 1 % Grade 2 ) Grade 3 ) Grade4 %
Fatigue 4 29% 5 36% 5 35% 0 0% 0 0%
Diarrhea 7 50% 6 43% 1 7% 0 0% 0 0%
Dry mouth 8 57% 6 43% 0 0% 0 0% 0 0%
Anorexia 9 64% 4 29% 1 7% 0 0% 0 0%
Weight loss 9 64% 5 36% 0 0% 0 0% 0 0%
Hair loss 10 1% 3 22% 1 7% 0 0% 0 0%
Nausea 10 1% 4 29% 0 0% 0 0% 0 0%
Renal impairment 10 71% 2 15% 1 7% 1 7% 0 0%
Dizziness 11 79% 3 21% 0 0% 0 0% 0 0%
Fever 11 79% 2 14% 1 7% 0 0% 0 0%
Bleeding 12 86% 1 7% 0 0% 1 7% 0 0%
Constipation 12 86% 2 14% 0 0% 0 0% 0 0%
Dyspnea 12 86% 2 14% 0 0% 0 0% 0 0%
Headache 12 86% 2 14% 0 0% 0 0% 0 0%
Hyperglycemia 12 86% 1 % 1 7% 0 0% 0 0%
Night sweats 12 86% 2 14% 0 0% 0 0% 0 0%
Other gastrointestinal 12 86% 2 14% 0 0% 0 0% 0 0%

Additional AEs reported only once and all grade 1 (except * grade 2) were: depression mood, dyspepsia*, hypertension, liver toxicity, muscle cramps, neuropathy, thoracic pain,
stasis eczema, * thrombocytopenia. Additional reported serious AEs (SAEs) not causing discontinuation were: one patient experienced epistaxis and hematuria due to grade

3 thrombocytopenia. These issues were resolved.

mum grade 2) and 50% reported diarrhea (maximum
grade 2).

The causes of discontinuation in the intervention period
included “progressive disease” (PD, n=1) and non-compli-
ance (n=1) whereas 4 patients discontinued due to a com-
bination of grade 1-3 non-hematologic AEs. Two patients
discontinued therapy in the observation period; one trans-
formed to AML and one died due to klebsiella pneumonia.

In conclusion, vorinostat monotherapy in myelofibrosis
at a dosage of 400 mg is associated with significant adverse
effects. These do not allow long-term administration of
therapy despite the fact that splenomegaly partially
regressed in a proportion of patients. Based upon our find-
ings, future studies of HDACi should exploit a lower
dosage design that might allow for prolonged treatment.’
In addition, combination therapies (e.g. HDACi and JAK-
inhibitor or HDACi and DNA-hypomethylating agents)
might allow lower dosages of each agent to be used for
longer intervention periods. Gene expression profiling and
epigenome studies during treatment with vorinostat are
ongoing in an attempt to clarify particular patterns of gene
and epigenome deregulation which might contribute to a
better understanding of the pathogenetic mechanisms
accounting for the observed clinical and biochemical
effects of vorinostat in our patient cohort.
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