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High, intermittert doseof all-transreti noic acid in combi-
nation with a-interferon for advanced nulti de myelormra

Retinoid sap pear tohave anti-prdiferative ef fed son mul-
tiple mydoma lines All trans retinoic add (ATRA) given at
high dose according to an intermittent schedule has better
pharmamkineticall y sustained levels W e studied 10 patients
with relapsed/refradcory MM who were treated with ATRA
and interf eron (I FN). We failed todemonstrate that thiscom-
bination has clinically dgnificant adivity. Interleukin-6 (IL-
6) receptor wasnot downregulated by ATRA in the patients
we gudied. Signifi ant hemato ogic and neurotoxi city were
encountered. This regimen of intermittent ATRA and IFN is
ineff ective and poorly tolerated .

Multiple myel oma isafatal, progressive neoplasm charecter-
izzd by growth and accumul ation of mali gnant plesmacells. IL-
6 hasbeen shown to regulate growth of myeloma cells627 and
hencee IL-6 dgnaling pathways are potential targets for new
therapies Sidell et a.!tidentified theanti-proliferetiveadion of
all trans rainoic add (ATRA) onamyelomacell line Af-10, as a
result of down regulation of IL-6 receptor (IL-6R) and subsequent
inhibition of IL-6 mediated autocrine growth. Ogata et al.1°
demongtrated dose-dependent growth inhibition of freshly iso-
lated myeloma cells by ATRA. Fharmacokinetic studies have
revealed a rapid and sugained decrease in plasma drug con-
centrations when ATRA is administered on a continuous daily
schedule.?? An intermittent schedule of ATRA adminigration
results in repetitive periods of exposure to cncentrations of
ATRA nomally only observed on thefirg day of treatment with
a ontinuousschedule.0121 Interferon-a (IFN-0t), retinoids, and
steroids have been notedto havein \itro anti proliferative syn-
ergi gic effects on different cancer cell lines including myelo-
ma.13 Wetherefore initiated a phase Il tria to 1) evaluate the
bidlogica and dinical roles of high intermittent dose ATRA in
refractory multiple myd omapatients, and 2) determine whether
thereisa rolefor IFN-a in combination withATRA in the man-
agement of this disease

The gudy was conducted between November 1996 and
Augus 1997 at the A eveland Clinic Taussig Cancer Cente; ten
patientswere enrolled. Multiple myelomapatientswho failed to
repond to at leagt two prior regimens and were experiencing
progressive disease were eligible Responses were based on
SWGQEG criteria. ATRA was given asa one ti me doseof 190 mg/n?
orally x7 days on odd weeks this dose was selected because it
wasthe maximumtol e eted dose(MTD) inaphase | adj w att tri-
al conductedin breas cancer patients at our institution.# Since
IFN-a appears to be most effective aganst dormant myeloma
cells asshown by invitro studies3 our obj edtive was to echieve
a dormant phase by adminigering two cycles of ATRA (study
wesks 1, 3) then adding IFN -0 at adoseof 3mU/m2SQTIW in
combination with ATRA & sudy week 4.

ATRA was given over a 6-month period (12 cycles) then
patients were mantained on IFN-a alone until disease progres-
sion or unacceptabletoxidty. Reverse transcriptase pol ymerase
chan reection (RT-FCR) was performed on mononuclear cells
from the peripheral blood and the bone marow for expresson
of the GAPDH gene (housekeepi ng gene), IL-6R and IL-6 genes
beforeinitiating ATRA and on day 5 of the first week of ATRA
therapy . This timing was based on pharmamki netics of ATRA
used inthisschedule#T oxicity was assessed every 4 weeksand
graded usng N Cl Common Toxidty Criteria

Thissudy was desgned asatwo-stage pheee Il trial, inwhich
an objective response of >20% would jugtify further study of this
regimen and aresponse of <5% would i ndicate lad of efficacy.
Accrud tothefirg sagewassopped earlydue to unacaeptable
toxicity and lack of meani ngful response.
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Table 1. Patients characteristics.

Gender N Mean Range
Male 6
Femae 4
Perfam arcestatus

0 2

1 8
Age 10 BA(Y) 32-77
Tre anstudy 10 11690) 11-260
Table 2. Toxicity of the two regimens.

Grack 1 Gracke2 Grace3 Qa4

Gl 5 1 1 0
Hematologic 0 3 4 3
Bleeding 6 0 1 0
Neurologic 2 6 1 1

Ten petients were treated (six males four females). Two
petientshad ECOG grede O performance gatus and the other 8
patientshad ECOG grade 1 pefomance satus One patient had
non-scretoryMM ; the other nine patients secreted the fol low-
ing prateins A light chain (n=1), IgGk (n=2), IgG\ (n=3) and
IgAK (n=3) (Table 1).

Eght pati ents completed the ATRA alone part of the sched-
ule. Two patients did not complete the ATRA alone part of this
study (4 courses), these patients withdrew consent because of
toxic gde effects after receiving one and two courses of ATRA.
Two patientswere removed from the sudy because of disease
progressio. The remaining Sx went on to receive at leag one
weekof IFN-a (median 16 courses range 4-26). Of theses xonly
two remained inthe gudy long enough to receive IFN-a alone
as maintenance thergpy. The median treatment duration of dl
ten patientswas 3.5 months(range 0.4 to 86 months).

Nine patientsrequired dose reductionsbecause of ATRA tox-
icity. Seven required doseredudion during the initial ATRA done
phaee of the study (25% reduction infi ve,50% reductionintwo
patients). The remaining two patients required a 25% dose
reducion 8 and 9 weeksafter theinitietion of IFN-a therapy.

All patients were eval uabl e for toxicity . Grade 3-4 toxicities
seen during these four coursesof ATRA were neurol ogic, hema-
tologic, and gagrointestind (Table 2). Hght of theten patients
experienced some degree of thrombocytopenia, which was
severein four of them. Severe thrombocytopenia occurred dur-
ingthefirg four courses of ATRA inthree of these four patients
and in one patient after x months of thergpy; all four had a
baseline platelet count of lessthat 125,000 L. No evidence of
coagulopathy or marrow failure wasnoted.

All patients were evaluable for response. Two patients pro-
gressed quickly (11 and 16 days after garting treatment). One
patient had a trans ent reponse three days after adding IFN-a
to the regimen only to haverecurrent disease in three weeks
The remaining seven patients remaned stable for amedian of
4.7 monthsbefore their disease progressed.

All patient sanplesthat expressed GAPDH’ also expressed IL-
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Figure 1.

6R, but nat IL-6,both before and five days ter the initiati on of
ATRA. We failed to demondrate down regulation of IL-6R by
ATRA onthepeipheral blood or bone marrow mononuclear cells
(Figure 1).

We hareshown in thisstudythat although ATRA has beeneffec-
tive invitro againg myeloma cells013 thee were no Sgnificant
regponses in our group of patientswith refrad ory/advanced dis-
ease ATRA has beentesedat low continuous doses in myeloma
patients without responsels14 According to the pharmacody-
namics of ATRA, the low dose continuous therapy could have
been responghbl e for the lack of efficacy notedinthese gudies.

Despite our design of high, intermittent dose ATRA, the best
result of therapy was sable disease for amedian of 3.5months
and a short- lived response in a patient with multipl e plasmacy-
tomas The addition of IFN-0 has been shown to have activity
in the management of myeloma® Mugo et a8 treated 10
patients with refractory multiple myeloma with IlN-a, ATRA,
and dexamethasone. Their results ae in agreement with the
responses noted with high dose Decadron asa singleagent .5 The
contribution of ATRA tothese resultsis difficult tojudge. At full
ATRA dose significantly more toxicity was notedin our myelo-
mapatient thaninbreast cancer patientsinwhom theintent of
therapywasadjuvant W ecould not demonstrate any added ben-
efit derived from addi ng IFN-a to ATRA, dthough IFN-a did not
add 9 gnificant toxicity tothe regimen. Following 5 daysof ther-
apy with ATRA, RT-PCR of peripheral lymphocytes and the
mononuclear bone marrow cell population showed persisent
IL-6R expresson in all patients. We therefore failed to confirm
that this dose and schedule of ATRA achieve biologic effectsin
vivo, degpite the reported in vitro onest

Conddering the dgnificant incidence of hematologic toxici-
ty, especially symptomatic thrombocytopenia, in our trid, we
recommend that future sudies in thisfield carefully monitor
patients with platelet counts <125,000/uL. We conclude that
highintermittent doseATRA in advanced myeloma patientswes
not effective but was toxic. Adding IFN-a did not confer any
advantagein terms of response
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