
Evidence of long-term disease control with 
panobinostat maintenance in patients with relapsed
multiple myeloma

The introduction of novel agents, especially protea-
some inhibitors and immunomodulatory drugs, has
resulted in a remarkable improvement in the survival of
patients with multiple myeloma (MM).1,2 However, once
patients have been exposed to such agents, resistance is
likely to arise, resulting in a very poor prognosis.3 For this
reason, novel agents with distinct mechanisms of action
are necessary and are currently being evaluated.4

Deacetylase inhibitors are a group of novel agents
designed to abrogate the pro-oncogenic state induced by
the overexpression of deacetylase enzymes in tumors.4

Panobinostat is a potent, orally administered pan-
deacetylase inhibitor with significant anti-myeloma
activity in preclinical models6,7 and with clear synergy in
combination with proteasome inhibitors.8 This preclinical
evidence of synergy prompted the phase III Panorama 1
trial, which tested the efficacy of panobinostat combined
with bortezomib plus dexamethasone versus placebo plus
bortezomib plus dexamethasone in patients with
relapsed MM, who were not refractory to bortezomib.9

The addition of panobinostat to bortezomib and dexam-
ethasone resulted in a relevant improvement in progres-
sion-free survival (12.0 versus 8.1 months), although the
toxicity associated with the regimen was an important
drawback. The most frequent grade 3-4 adverse events
were thrombocytopenia (67%), lymphopenia (53%),
diarrhea (26%), asthenia or fatigue (24%), and peripheral
neuropathy (18%). Nevertheless, there is no information
on the long-term efficacy of panobinostat maintenance.
Here we present two patients with MM at relapse with

prolonged follow-up after therapy with panobinostat,
bortezomib and dexamethasone. In both cases, the com-
bination was effective as a debulking regimen, and, most
importantly, maintenance with panobinostat (with or
without dexamethasone) was able to keep the disease
under control for a long period. In fact, the two patients
are currently still receiving treatment and have been

relapse-free for more than 5 years since the salvage ther-
apy was initiated.
The first case is a 52-year old male, diagnosed in June

2008 with IgA kappa MM, ISS-2, with t(11;14) and RB
deletion. He presented with anemia and neutropenia at
diagnosis and received first-line therapy with borte-
zomib, thalidomide and dexamethasone (VTD), achiev-
ing a partial response after six cycles. Disease progression
was observed before autologous stem cell transplantation
(ASCT) could be performed, and the patient was then
included in the phase 1b open label clinical trial
CLBH589B220710 and received induction with eight
cycles of bortezomib 1.3 mg/m2 iv + panobinostat 25 mg
po (Figure 1). After two cycles, he achieved a partial
response, with a 75% decrease in M-protein levels.
However, due to the lack of any further decrease in M-
protein and following the protocol guidelines, dexam-
ethasone was added to the treatment after the sixth
cycle, giving rise to a very good partial response. After the
eighth cycle, bortezomib was discontinued, and panobi-
nostat 15 mg three times per week and dexamethasone
40 mg weekly were continued until disease progression.
During induction with bortezomib plus panobinostat, the
patient developed grade 4 neutropenia and thrombocy-
topenia, which required administration of granulocyte
colony-stimulating factor and transfusion of platelets,
and a reduction in the dose of both agents (bortezomib to
1 mg/m2 and panobinostat to 20 mg initially, and there-
after to 15 mg). Other treatment-related side effects dur-
ing induction were diarrhea, asthenia, anorexia, nausea
and dysgeusia, all of which were of grade 1 or 2, as well
as worsening of a previous peripheral neuropathy to a
maximum of grade 2. These symptoms improved after
dose reduction, although during maintenance therapy
with panobinostat plus dexamethasone asthenia wors-
ened to grade 3 and the panobinostat dose was further
reduced to 10 mg. Later on, in cycle 49, the dexametha-
sone dose was reduced to 20 mg weekly due to insomnia.
At present, 65 months after inclusion in the trial, the
patient continues to receive therapy, exhibiting excellent
tolerability and maintaining the very good partial
response, with a residual and stable M-protein level
between 0.2-0.3 g/dL.
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Figure 1. Schema of therapy with panobinostat + bortezomib (+/- dexamethasone) in the CLBH589B2207 trial.

Panobinostat po at escalating doses (10, 20, 25 & 30 mg)

Bortezomib iv at escalating doses (1.0 & 1.3 mg/m2)

Dexamethasone po at a fixed dose of 20 mg added from cycle 2 in suboptimal responders

Induction: eight 21-day cycles with the triple combination

Maintenance: Panobinostat (± dexamethasone) until progression



The second case is that of a 52-year old female who
was diagnosed in December 2001 with Bence-Jones
kappa MM, harboring t(4;14) and RB deletion, and a cra-
nial plasmacytoma. No other myeloma-related symp-
toms were present at that point. She initially received six
cycles of polychemotherapy (VBAD/VBCMP) and radio-
therapy for the plasmacytoma. She achieved complete
remission, which was consolidated with high-dose ther-
apy (melphalan 200 mg/m2) followed by ASCT.
Maintenance therapy with interferon-prednisone was
subsequently started. Three years after ASCT, the patient
relapsed, presenting a plasmacytoma in the left eye-sock-
et. Bortezomib plus dexamethasone was given, which
yielded a second complete remission, followed by a sec-
ond ASCT. No maintenance treatment was given at that
time, and 23 months later she had a second relapse. The
patient was then included in the clinical trial
CLBH589B2207 (Figure 1), receiving panobinostat 20 mg
and bortezomib 1.3 mg/m2. After six cycles of panobino-
stat plus bortezomib she achieved stringent and
immunophenotypic complete remission without requir-
ing the addition of dexamethasone. With respect to toler-
ability, she devloped grade 2 neutropenia and grade 4
thrombocytopenia, which required platelet support, and
also asthenia, dizziness, diarrhea and neuropathy, all of
which attained grade 1 or 2. The panobinostat dose was
reduced from 20 to 15 mg in cycle 5 due to an acute res-
piratory infection, and further reduced to 10 mg in cycle
7 due to a second severe pulmonary infection, and per-
sistent asthenia. All adverse events improved with dose
reduction. Bortezomib was stopped after eight cycles, in
accordance with the protocol. Panobinostat as a single
agent at a dose of 10 mg was continued as maintenance
therapy. No significant panobinostat-related side effects
have been reported so far during this phase and the
patient is still maintaining her complete remission more
than 6 years (75 months) after inclusion in the trial. 
The hypothesis of the efficacy of deacetylase inhibition

in MM has been validated in several trials in which

panobinostat, a pan-deacetylase inhibitor, has been
found to be safe and effective in combination with borte-
zomib in relapsed or relapsed and refractory MM
patients.10,11 These results inspired the phase 3 Panorama
1 trial, in which the three-drug combination (panobinos-
tat + bortezomib + dexamethasone) gave a better pro-
gression-free survival than that achieved with borte-
zomib and dexamethasone alone.9

The clinical cases presented here confirm the activity of
this combination in patients with relapsed MM. It is
important to point out that the first patient relapsed very
early after VTD, a similar situation to the one reported in
the Panorama 2 trial in which 35% of patients refractory
to bortezomib responded to the combination of panobi-
nostat plus bortezomib.11

Most importantly, the long-term duration of the
response in these two patients compared with the dura-
tion of previous responses suggests that panobinostat
alone or in combination with dexamethasone may help
to keep the disease under control and to prolong progres-
sion-free survival. In fact, in both cases, the response has
lasted longer than 5 years so far, with disease control
being maintained. These responses are longer than the
previous ones in the respective patients, which were
shorter than 5 months after VTD for the first patient, and
23 months for the second patient after bortezomib plus
dexamethasone followed by a second ASCT (Figure 2). It
is also worth noting that one patient achieved complete
remission following induction but the other exhibited a
small residual serum M-component that has been com-
pletely stable for 65 months at the time of writing.
This effectiveness might appear to contradict previous

findings in which panobinostat as a single agent was not
effective in a phase II trial in relapsed patients.12 However,
this discrepancy may arise from the different settings for
the patients. In the trial in relapsed/refractory MM,
patients had uncontrolled disease in the bulky stage, a
condition that may be challenging for a drug that, due to
its mechanism of action, may require time to exert its
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Figure 2. Evolution of the M-component in both reported cases during the course of the disease; from diagnosis in case 1 and from first
relapse in case 2. 



effects; by contrast, the patients presented in this report
initially received panobinostat in combination with
bortezomib, which has a much more rapid mechanism of
action and is able to control active disease. Subsequently,
a maintenance phase with panobinostat monotherapy (or
in combination with dexamethasone) was started, and in
this situation of residual disease, an epigenetic agent
might have a more important role. 
In the Panorama 1 trial, the addition of panobinostat to

bortezomib plus dexamethasone resulted in an increase
in toxicity.9 Our patients experienced some of these toxic
effects, but tolerability significantly improved after
prompt dose adjustment. This early dose reduction dur-
ing induction was crucial to enabling the patients to
remain on the treatment, and to proceed to the mainte-
nance phase with panobinostat monotherapy (with or
without dexamethasone). Long-term tolerability of this
regimen was very satisfactory, with only one of the
patients requiring a further reduction of the doses of
panobinostat and dexamethasone. 
In summary, these two cases provide further evidence

of the efficacy of the combination of panobinostat plus
bortezomib in relapsed or relapsed and refractory MM
patients, and more importantly, suggest that panobinos-
tat maintenance has been able to control the disease for
remarkably long periods in both patients. This activity,
combined with the convenience of an oral agent and a
reasonable tolerability as a result of promptly reducing
the doses as soon as toxicity appeared, should encourage
further research into the use of panobinostat for mainte-
nance therapy in MM. 
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