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Scientific & Clinical: The Role of Zolinza® in Multiple Myeloma

Myeloma Today in conversation with Dr. David Siegel
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R/ ZRZYRZDNT What is vorinostat?
HEFXDILFEEZEDKER S (E DNA I Most traditional chemotherapy drugs
BLIEBEEZEE5EZASET. NAMIREEFRL attack the DNA, causing damage to the
FT . FRPBEHEEDOLOMNEIEE DNA in the hope that this will kill the
THEMNGEIEZREE (Bl 22 /830ER cancer cells. Some of the newer

B EINEL. BHEMIEZRLET 7R  anti-myeloma agents attack very specific
1)) RAByk(J)2H®) e AR R 7 2F biochemical pathways, such as protein
JULEEE SR (HDAC) BHEFIE LNV FFRAY  metabolism for example, causing the
ABIDERFED R THIDER|TT , ZDF myeloma cells to die. Vorinostat

AT DEF|IIERE DNA ZIREHE T, &1 (Zolinza®) is the first drug in a novel class

FRIREZHIELETS, of anticancer agents called histone
deacetylase (HDAC) inhibitors. This class
RYJRZYRDFHE of agents does not attack the DNA

EXrIE, Z2BIKRIZESTIBIE IDEZE  directly but rather modifies how the genes
FIAHEERINIETY, (K (DNA are expressed.
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F9 . P TFEERNICHEESEDERN How does vorinostat work?

HYFETHM. ZCOEEZE(L DNA DEX R H Histones are primary proteins that act as
LR (IFETES)ZRAELET, 2D a sort of “scaffolding” for chromosomes.
FOBERMDIREIZLY  HFEDIEIE  The chromosomes (or strands of DNA) are
FORIBH A TEET, EEMRIZARY /X wrapped around a protein superstructure.
BYMIEBLEFRIREZZTILIETULVET, There are enzymes that attach molecules



HHEL. R/ A 2YMEEILIBIZFA to the histones, and these regulate how
BLEEATT ., BREIEEEIZ HDAC [AE the DNA unfolds from the histones. By
Bz 5ETH5ZEIZKY . B FBEAREZE regulating the histones, we can regulate
IEESEBIENTEEFEAN . B EDFELE the expression of certain kinds of genes.
DEEGEFRBELANIIERESLELOEERA  Vorinostat is actually changing the
TWET, HIZ, NAHNFIEEFHIRL  expression of genes. In some sense, this
NI)LEEMSEBRENBFTEET, can be called gene therapy. By giving
HDAC f[EEFIDOAEITE<HFH LN E  patients HDAC inhibitors, we are not
TLIZELAMEEHOMETHY., 7R1J /X  changing the genes themselves, but we
BAYMIERICHBOEFTOEREIER are attempting to modulate the level of
[IZLE=PDEFERITY , AFIEXIEFEIZHEBR expression of certain kinds of genes. In

ENELToNBIEEYTT, particular, we hope to increase the level of
expression of tumor suppressor genes.
R/ A2y DEFE This is a completely new and different area

RYJREZyRERIZOAVE 7 RETE  of investigation, and vorinostat is the first

e FELE=A., EFIELTIEAR—IL-<  drug that actually addresses the cellular

— AL (AEYTIL-RAA—247R1)> process. This is a very exciting

Tt 3—RBESR)ICEYBFKEIN compound.
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RED—ANDatET7-2hTiELETL How was the compound developed?

1= A B 2—D 4 FIFFIZ E 1=57=Z The compound was made by chemists at

A, BETFFAFFEELTLVELT=c F  Columbia University, but the drug was

- AfETIERtE2—TTEREIEARAED developed in the laboratory of Dr. Paul

IBIEZE>TULVELT =, FAITHAE EEGERD Marks, president emeritus of Memorial

B CRIELTETEIZHKICLI=CL T, i Sloan—Kettering Cancer Center. One of

FEICHEIRZ3FD&SIT7YELTz, ZLT  the scientists who worked with this

5. RBETORE. RELTHABFELESE compound in Dr. Marks’ lab was Dr. Joseph

LTULW=HEHHBAEY B LI=EZITH AR Michaeli, who was my mentor when I was a

JABZYME ., KO BHIEAEELLT fellow at Memorial Sloan—Kettering Cancer

HIZHFL = Center and he was the head of the
myeloma service at the hospital. | worked

ERRMHAREZEELT, ZLTHEIZZH with him both in the lab and clinically, and

HEREEICT LR/ RAZYREEDLSLY he was the person who got me interested

RGN TNVETH, in the field of myeloma. And now, many

RYJZAZYNIEE T HIBEME)/\ & (% years after Dr. Michaeli’s death, the drug

HKEBHELIUBH TENTT ) BEIZ  that resulted from the technology he was
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trying to develop has finally come to life as

BSMIZEY ., FDAIZKYRIEEDAHEZE a myeloma drug.
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To what extent has vorinostat been tested
as a cancer therapy in general, and for
multiple myeloma in particular?

Vorinostat has been shown to have

AEEDFHMICIIEIZZLDERKREAER significant single—agent efficacy in
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cutaneous T—cell lymphoma, which is
much more rare than multiple myeloma,
and the FDA has approved it for the
treatment of that disease. In multiple
myeloma, vorinostat has already been
tested in several single—agent clinical
trials, and it was concluded that there was
modest anti-myeloma activity. The
preliminary data suggested that more

clinical trials were warranted.

Has vorinostat been tested as part of
combination therapy in myeloma?

Yes, it has been tested in combination with
other agents that are known to have
activity in myeloma, including lenalidomide
(Revlimid®) and bortezomib (Velcade®).
Patients who had been shown to be
lenalidomide—refractory were proven to be

sensitive to the combination of

R 2R FRRRAERMERIN TLVE lenalidomide and vorinostat. And patients

4, HoH— Sr i R REFR
ETHD. RILTIITRY I REME
FECALR LTS T BABADESR L

who had been shown to be
bortezomib—-refractory were proven to be

sensitive to the combination of bortezomib

9B LILFENMH_EGREEKRE and vorinostat. Both combinations seem

BAEITLTOWET . BH. FATERM

to show a significant degree of synergy

A BIEICx T BRILTY ST 7R between vorinostat and these

)/ 22y MM RABEICEI T 55 Ib F83E

well—-established anti-myeloma agents.
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What can you tell us about current
investigations into the role of vorinostat in
myeloma?

Underway are large, international,
multi—center trials, with large numbers of
myeloma patients participating. Ongoing is
a randomized phase IlII, double blind clinical
trial of bortezomib plus/minus vorinostat,
with Dr. Sundar Jagannath as the principal
investigator. And I am the principal
investigator for the relapsed/refractory
phase II-b open label clinical trial of
bortezomib plus vorinostat. If we are able
to confirm the efficacy of the vorinostat
combinations, we hope that the drug will

be approved for use in myeloma.

Who is most likely to benefit from
vorinostat as part of their anti-myeloma
regimen?

As reported by Weber et al and Badros et
al at the 2007 annual meeting of the
American Society of Hematology (ASH),
activity of the combination of vorinostat
plus bortezomib was observed in
relapsed/refractory patients who had had

few prior therapies as well as in patients

1 who were heavily pre—treated, and

response rates of >40% were reported. In
addition, a sub—set of patients who were
refractory to prior bortezomib therapy
showed clinical activity when bortezomib
was combined with vorinostat, and a
response rate of >30% was reported. As

bortezomib is widely used in myeloma, this
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refractory population is expanding and has
an unmet medical need. The two new large
trials of vorinostat I just mentioned will
cover both these patient populations and

will hopefully provide answers.

Has the safety and tolerability profile of

FHAMN. RY/RXBYE & 400 mg” B% vorinostat been established?
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Data from all cancer patients who
participated in the vorinostat clinical trial
program, as monotherapy or in
combination with other systemic
therapies, demonstrate that vorinostat has
an acceptable safety and tolerability
profile. Vorinostat seems to be extremely
well tolerated at the doses and schedules
we are using currently. In the bortezomib
trial, we are using the standard dose of
bortezomib (1.3 mg/m2 administered on
days 1, 4, 8, and 11) plus vorinostat at
400mg/day for 14 days in each 21-day
cycle. In the lenalidomide trial, the
lenalidomide dose is being escalated and
has not yet been determined, but the
vorinostat dose is 400mg/day one week
on and one week off in each 28—day cycle.

Vorinostat is administered orally.

Any closing comments for our readers?
Vorinostat is a good drug, and we should
be talking about it. Vorinostat is the first
FDA approved HDAC inhibitor in
Non—-Hodgkin's lymphoma (NHL), and this
drug clearly has preliminary activity in
myeloma. With HDAC inhibitors, we have

arrived at a whole new level of compounds



with a very promising future in the
treatment of myeloma. HDAC inhibitors
are a very interesting family of compounds
because these drugs attack a whole new
system than has been addressed by any
anti-myeloma drugs we have used
previously. This is a new and exciting

approach to treating multiple myeloma. MT
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