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1.0

PROTOCOK. ABSTRACT: -

PHASE 11 TRiAL OF REVLIMID® (LENALIDOMIDE) FOR THERAPY OF RADIOIODINE-
UNRESPONSIVE PAPILLARY AND FOLLICULAR THYROID CARCINOMAS .

1.1

1.2

1.3

Kev Personnel:

1.1.1 Principal Investigator:
Kenneth B, Ain, M.D.
Thyroid Oncology, Division of Hematology/Oncology
Department of Internal Medicine :
University of Kentucky Medical Center
Telephone:  859-323-3778
Fax: 859-257-7715
Enail: kbainl @uky.edo

1.1.2 Co-Investigators:
Chatles Lee, MLD.
Department of Diagnostic Radiology
University of Pitisburgh

Objectives: Primary objectives ate to assess the anti-tumor activity of REVLIMID®
(lenalidomide), administered as a single agent, in patients with distantly metastatic
thyroid catcinomas which are unresponsive to systemic radioiodine, in terms of tumor
response and response duration. Secondary objectives are: 1) to assess differences in the
primary objectives between papillary and follicular thyroid carcinomas, 2} to assess
freatment toxicities and duration of toxic effects, and 3) to determine if patameters of
angiogenesis: serum levels of vascular endothelial growth factor (VEGF-A), soluble
VEGF receptors (sVEGF-1 & sVEGF-2), and thrombospondin-1, change in response to
treatment and correlate with primary objectives.

Rationale: Thalidomiide has found new uses as a tumor antiangiogenesis agent that is
capable of diminishing the proliferation of angiogenesis-dependent solid malignancies.
A putative mechanism relates to the ability of thalidomide to inhibit the processing of
some mRNAs, including those of tumor necrosis factor-alpha (TNF-o) and vascular
endothelial growth factor (VEGF). Alternative anfiangiogenic mechanisms invoke
thalidomide’s ability to decrease the expression of beta integrin subunits, resulting in
diminished cell migration. Additional effects on other cytokines affecting the immune
system have prompted the designation of immuncemodulatory drugs (Imids®) for
thalidomide and its detivatives, Barly trials have suggested clinical activity in multiple
myeloma, renal carcinomna, malignant gliomas, and Kaposi’s sarcomas. Distantly
melastatic, unresectable medullary thyroid carcinomas, as well as dedifferentiated
papillaty and follicular thyroid carcinomas, which no longer cotcentrate radioiodine,
have no known cffective systemic therapies. We have verified, in the context of a
completed phase 2 clinical trial (1), that thalidomide has significant activity in thyroid
carcinomas that are no lenger radioiodine avid and are rapidly progressive, This activity
has only limited durability of around 7 months and is associated with significant
toxicities of sedation, constipation and neuropathy.
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- REVLIMID® (lenalidomide) is an analog of thalidomide with the chemical name,
alpha-(3- aminophthalimido) ghutarimide. REVLIMID® is noted to bé more potent than
thalidomide in inhibiting the production of TNF-alpha. It has ‘more than double the
inhibition of microvessel growth at the same concentration as thalidomide in a rat aorta
angiogenesis model as well as greatly enhanced activity as an IMiD. Most impottant, *
lacks much of the toxicity of thalidomide, particulardly in regards to sommolenc
neuropathy, or biochemical effects (2). In fact, patients with multiple myeloma, known
fo be resistant to thalidomide, were still seen to exhibit clinical responses to
REVLIMID® (3). This makes REVLIMID® an appropriate agent to investigate in a
phase 2 trial in thyroid carcinoma.

14  Eligibility:

1.4.1 Inclusion Criteria:
1) Hlstologlcal confirmation of follicular, papillary, insular, or Hiirthle-cell
thyroid carcinoma. Histologic slides and/or tissue blocks must be reviewed at the
University of Kentucky Medical Center.
2) Patients must have unresectable, distantly metastatic tumor, which does not
concentrate radioactive iodine. Alternatively, follicular or papiliary thyroid
carcinoma patienis with a large distant tumor burdens which have not sufficiently
responded to more than 800 mCi I-131 cumulative therapy and are progressive
(criteria #4) may be appropriate for inclusion.
3) No systemic chemotherapy agents within 4 weeks of initiation of therapy. -
4) Patients must have 2 consecutive radiographic evaluations demonstrating a
camulative 30% increase in tumor volume over a period of one year or less.
5) Patients must be over the age of 18 years with the ability to understand and
willing to sign an informed consent. '

6) Females of childbearing potential (FCBP)' must have a negative serum or un.
pregnancy test with a sensitivity of at least 50 mIU/mL within 10 — 14 days prior
to and again within 24 hours of starting lenalidomide and must either commit to
continued abstinence from heterosexual intercourse or begin TWO acceptable
methods of birth control, one highly effective method and one additional effective
method AT THE SAME TIME, at least 28 days before she starts taking
lenalidomide. FCBP must also agree to ongoing pregnancy testing. Men must
agree to use a latex condom during sexual contact with a ¥CBP even if they have
had a successful vasectomy. All patients must be counseled at a minimum of
every 28 days about pregnancy precautions and risks of fetal exposure. See
Appendix F: Risks of Fetal Bxposure, Pregnancy Testing Guidelines and

- Acceptable Birth Control Methods, AND Appendix G: Education and
Counseling Guidance Document.

T A female of childbearing potential is a sexually mature woman who: 1) has not undergone a hysterectomy or
bilateral oophorectorny; or 2) has not been naivrally postmenopausal for at least 24 consecutive roonths (i.e., has had menses
at any time in the preceding 24 consecutive months).
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1.5

. 7y Karnofsky performance.status 270... ... ... .
8) Baseline Labogatory Studies: Absolute nentrophil count (ANC) >1000/mmm’;
platelet count >100 K/mm?; Créatinine <2 mg/dL, ‘and transaminase levels
(AST/SGOT, ALT/SGPT) <2 x ULN (or <5 x ULN if hepatic metastases are
present). t
9) Disease free of other prior malignancies for 25 years, with the exception of
crently freated basal cell/squamous cell carcinoma of the skin or “in-situ™
carcinoma of the cervix or breast.
10) TSH. (thyrotropin) levels must be suppressed with sufficient levothyroxine to
be kept beneath the normal range of the assay. ’

142 Exclusion Criteria: :
_ 1) Patients may not have had prior REVLIMID® therapy.

2) No serious concomitant medical or psychiatric illness that might interfere with,
informed consent or conduct of the study, including active infections that are not
controlled with medication,
3) Patients must not be pregnant or breastfeeding.
4) Use of any other experimental drug or therapy within 28 days of baseline.
5) Known hypersensitivity to thalidomide.
6) The development of erythema nodosum, characterized by a desquamating rash,
while taking thalidomide or similar drugs.
7) Any condition, including the presence of laboratory abnormalities, which
places the subject at unaccepiable risk if he/she were to participate in the study or
confounds the ability to interpret data from the study.
8) Concurrent use of other anti-cancer agents or treatments, with the exception of
thyrotropin-suppression by levothyroxine. .
9) All subjects with cenfral nervous system involvement, with the exception of
those subjects whose central nervous system metastases have been treated with

either radiotherapy andfor surgety and remain asymptomatic with no evidence of

active central nervous system disease (verified by CT scan or MRY) for at least 6
months.

10) Known to be positive for HIV or infectious hepatitis, type A, B, or C.

11) Patients with medullary or anaplastic thyroid carcinomas are excluded.
Patients whose disease is limited to bone metastases are excluded.

Tyeatment Plan: Treatment will be initiated with REVLIMID® at 25 mg/day taken in

the moming. Dose adjustments may be made fo alleviate toxicities. Patients will be
assessed for treatment response each 28-day cycle for the first 2 28-day cycles, then
every 2 28-day cycles for a total treatment time of one year. At one year, those patients
that are maintaining tumor response to REVLIMID® treatment and wish to continue
these treatments will enter into the “Bxtended Therapy” phase. These patients may
continue with extended drug therapy through the RevAssisi® program see Appendix 1, in
28-day cycles with treatment response and routine fumor assessment every three months.
The Celgene Corporation will supply REVLIMID® as 5 mg and 25 mg capsules and wil
be dispensed by the designated investigational pharmacy. REVLIMID that is provided
through the RevAssist program will be supplied as 5 mg, 10 mg, 15 mg and 25 mg
capsules.
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Treatment will be continued, past each response assessment point (starting with the
second 28-day cycle), as long as there is no evidence of disease progression at an equal or
greater tate than documented for the baseline year prior to initiation of ireatment.
Alternatively, unacceptable toxicity will result in a dose reduction or termination of
REVLIMID® therapy, as per strict criteria.

16  Statistical Evaluations: - A two-stage design will be used, as described by Gehan (4),
which entails the evaluation of 14 patients to determine whether there is at least one
patient responsive to this treatment. Would no responders be found within 4 28-day
cycles after initiating each of the 14 patients on the study drug, the study will end at that
time. In the presence of at least one responder, the trial is planned to continue, accruing
an additional 11 patients or sufficient patients to defermine a 95% confidence interval for
the true response rate. Thus, a total of 14 patients will be enrolled if there are no
responders; however, up to 25 patients will be enrolled if there are responders in the
initial group. Response rates of 65% have been noted in prior studies using the parent
compound, thalidomide (1). Based on such activity, we anticipate that the probability of
observing 'no responses' for this treatment regimen in 14 subjects is less than 4.0 x 107
In essence, there is very low probability that this study will not move ioto the second
phase given the levels of tumor activity reporied previously for this treatment.

17  Patient Evaluation: (See Table 1. Schedule of Study Assessments)

1.7.1  Pre-study Evaluation:

Basic Data: Physical examjnaﬁon, medical history, and laboratory tests
(urinalysis, electrolytes, BUN, creatinine, hepatic enzymes, bilirubin,
jonized calcium, phosphorus, glucose, albumin, PT, and aPTT), basel
ECG. -

Tumor Assessment: _
Tumor markers: Thyroglobulin Paael (TG & anti-TG Ab), TSH, free T4.
Angiogenic Markers: serum samples for VEGF-A, sVEGFR-1, sVEGFR-
2, and thrombospondin-1 (TSP-1).

Radiological Studies: Patieots must have at least one year of radiographic
evidence of tumor progression with at least 2 separate x-ray studies
(preferably CT or MR scans) able to define tumor volume, or similar
radiographic evidence over a shorter period of time delineating greater
then 30% increased tumor volume (to permit comparison of rate of tumor
progression with each patient as their own control).

Toxicity Monitoring: CBC with differential/platelet count;, biochemistry
panel, serum or urine B-HCG (for female patients of childbearing
potential), pregnancy counseling and pregnancy testing, if applicable, See
Appendix F and Appendix G.

1.97.2  Monitoring During Treatmeqi:

1.7.2.1 The following studies are obtained after the 1% and 2 28-day cycle, then
every 2nd 28-day cycles while on therapy:
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Tumor Assessment: .
Angiogenic Markers: serum samples for VEGE-A, sVBGFR-1, sVEGER-
2, and TSP-1.

1.7.2.3 The following studies are obtained every 2™ 28 day cycles while on therapy:
Tumor Agsessment:
Tomor markers: Thyroglobulin Panel (TG & anti-TG Ab), TSIL free T4.
Radiological Studies: CT (without contrast for lung; otherwise with
contrast) of evaluable disease.

1.72.3 The following studies arc obtained once every 28-day cycle while on
therapy .
Toxicity Monitoting: ‘
Obtain CBC with differential/platelet count (weekly for the first 2 cycles);
and physical examination monthly. Biochemistry panels are obtained at
visits for cycles 4, 8, and 12.

Pregnancy Counseling and Testing:
Pregnancy tests for females of childbearing potential. A Female of

Childbearing Potential (FCBP) is a sexually mature female who: 1) has
not undergone a hysterectomy or bilateral oophorectomy; or 2) has not
been naturally postmenopausal for at least 24 consecutive months (i.e., has
had menses at any time in the preceding 24 consecutive months).

Pregnancy tests must ocour 10 — 14 days and again within 24 hours prior
to initiation of lenalidomide. FCBP with regular or no menstruation must
have a pregnancy test weekly for the first 4 weeks and then every 28 days
while on therapy (including breals in therapy); at discontinuation of
tenatidomide and at 30 Days +/- 2 days post the last dose of lenalidomide.
Females with irregular menstruation must have a pregnancy test weelkly
for the first 4 weeks and then every 14 days while on therapy (including
breaks in therapy), at discontinuation of lenalidomide and at Day 14 and
Day 28 post the last dose of lenalidomide (see Appendix F: Risks of Fetal
Bxposure, Pregnancy Testing Guidelines and Acceptable Birth Control
Methods).

Al patients nust be counseled about pregnancy precautions, yisks of fetal
exposure and other risks. The counseling must be done at screening and
on Day 1 of each cycle including Cycle 1 (or at a minimum of every 28
days). The Appendix G: Bducation and Counseling Checklist must be

completed by a trained counselor.

1.7.3 Studies at Termination of Protocol: The following studies are obtained when
terminating the protocol due to either disease progression, severe toxicity or at the
conclusion of one year of REVLIMID® treatment:

Tumor Assessment:
Tumor markers: Thyroglobulin Panel (TG & anti-TG Ab), TSH, free T4.
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1.8

- Angiogenic Markers: serum samples for VEGEF-A, sVEGFR-1, sVEGFR-
2, and TSP-1. ' _
Radiological Studie$: CT (without contrast for lung; otherwise with
contrast) of evaluable disease. '

Toxicity Monitoring: CBC with differential/platelet count, biochemistry

panel, and physical examination. Pregnancy test should be repeated 30
days after the last dose of study drug. -

174 Stdies during the “Bxtended Therapy” phase: 'The following studies are obtained
after the one-year protocol has concluded and the patient is maintaining a clinical
response to REVLIMID® therapy and elects to continue to receive this drog.
Note that these studies are performed as “standard-of-care” assessments that are
appropriate for oncologic follow-up:

Tumor Assessment (obtained at physician visits every 3 months):

Tumor markers: Thyroglobylin Panel (TG & anti-TG Ab), TSH, free T4.
Angiogenic Markers: Not done. :

Radiological Studies: CT (without contrast for lung; otherwise with
contrast) of evaluable diseass. :

Toxicity Monitoring {obtained every month while taking REVIIMID®):
CRC with differential/platelet count every 4 weeks. _
FCBP with regular or no menstruation must have a pregnancy test every
28 days while on therapy (including breaks in therapy); at discontinuation
of lenalidomide and at 30 Days -+/- 2 days post the last dose of
lenalidomide. Females with irregular menstruation noust have a pregnar
every 14 days while on thetapy (including breaks in therapy), at =
discontimmation of lenalidomide and at Day 14 and Day 28 post the last
dose of lenalidomide (see Appendix F: Risks of Fetal Exposure,
Pregnancy Testing Guidelines and Acceptable Birth Control Methods).

Additional standard assessments (obtained at physician visits every 3
months): biochemistry panel and physical examination.

Outpatient Visits: Patients will report to the University of Kentucky Clinical Research
Organization (UKCRO)} for outpatient evaluations by the principal investigator and
UKCRO nusing staff at; time of initial enrollment, at the start of every 28 day cycle and
for a final visit. : . '

1.8.1 Study Duration: Each patient will continue on study for 12 28-day cycles or until
there is evidence of disease progression {or patient withdraws from study), whichever is
sooner.

1.8.2 . Final Visit: Should any patient terminate participation at any time, ei;cher out of
choice, disease progression, or significant toxicity, there will be a final ouipatient visit.
Toxicity assessment will be done approximately 30 days after last dose of study drug.

Y
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. 1.8.3... Bxtended Therapy phase: Lenalidomide. (Revlimid®) will be provided to
vesearch subjects for the duration the extened phase participation in this trial at no charge
to them or their insurance providers. Lenalidomide will be provided in accordance with

; the RevAssist® program. Per standard RevAssist® requirements all physicians who
prescribe lenalidomide for research subjects enrolled into this trial, and all research
subjects enrolled into this trial, must be registered in and must comply with all
requirements of Celgene’s RevAssist® program. Prescriptions must be filled within 7
days. Only enough lenalidomide for one cycle of therapy will be supplied to the
patient each cyele.

Patients will have a CBC prior to each new cycle of Revlimid®. Standard-of-care clinical
visits with the principal investigator will take place every 3 months as long as the patient
is participating in the Extended Therapy phase.

1.9 Response Critexia:

1.9.1 Complete Response (CR): Disappearance of all radiological and clinical evidence
of tummor. The patient must be free of all tumor related symptoms for at least 4
weeks.

1.0.2 Partial Response (PR): 30% or greater decrease in the sum of the longest
diameter of all measured lesions (or alternatively, >30% reduction of calculated
tumor volumes) for at least 4 weeks.

1.9.3 Minor Response (MR): For tumors with a documented rate of progression
(calculated as either the linear slope of calculated tumor volumes vs. time for the
immediate year prior to initiating this study or as the slope of the logarithmn of
tumor volumes vs. fime over the same interval), a decrease in the rate of
progression by =50%.

194 Stable Disease (SD): No change or <30% decrease. in the tumor volume
(calculated as in 1.9.2) for at least 4 weeks.

195 Progressive diseage (PD): Less than a 50% veduction in the rate of progression
(see 1.9.3), an increase of >25% in the size of any measured lesion, or the
appearance of new metastatic lesions.

<

CONFIDENTIAL
Phase I Trial of REVLIMID® for Thyroid Carcinomas  P.J.: Kepneth B..Ain, M.D. Version Date: 21 Sept 2008 Page 10




11 ofed 8007 1005 17 o COISISA (TN TIV "G ROUNSE] [d — SElCUOED PEOLAHT, 107 @A TATE 30 TR [] 9580
TVLINECINOD

g7 AloAs J0 LHRUL B 18 10) S0k Yoes o | Ae(] UG auop 8¢ 187 UesUncs 8yl ‘BUsi Leibu., BUlIBSUNc) BpIUODI[ELST U0 paseq SSU JBUlo PUE SINS0CXS [E184 40 $4SY “SUTHnE
foueuBe:d noge pajesunce o s wesfoly Bullesunod) spllcpeLs™ 84y ubRosty Brup Buwsoal sjueged e 'weifold @isissyaay susBie0 sy o) pateisiBel sk sjuened sSalUn
“(spoLgsjy joaLes Uu(g #qeidaoty PUE SSUlIBPING Bugse) fourubeld ‘einsodxg Eied 0 s¥s qpusddy 898) SpiLOpyELS] L0 350D I58] Sl 1800 97 Aegl puB
1 A2( 18 pUE SpILCPYEUS] JO UCHENURUAISID tB YAdesain Ul syealq Bupnipul) Adelsuy Uo sjym SAEp b} AloAS USL DU SX83M 1 181Y 8L J0) Apjoam 3s8] falreuBald B aaBl 18 LoReEngSUs W
* ;enBali Jum sejEwed ep[LIopiELUS| JO 850D 1SB] 9l 150d gg AB(] 12 pUE epiiopELe] (o UojENURUOSS(D 1B ‘{Adeuely U] SyBalq Bulpnjol} AdeJaLg UG siium SAER 82 Kiapg USUL PUE S8oM {7 1514
' 31 105 Apjeam 158) Aoueubasd B aABy SN UCTENRLSUSWI Ol JO Jejnbal U 4Q04 ephuopjiets] 1o uogegiut o} Joud sinoy 7 niim teBe pue SARD | — 0} UILEIA N000 JS1L §1Sa) AoueuBerd
{SLpUOLL ARNDESUCA 47 Bupeaard au) Ul s AUE 1B $85USLL P SBY “'8°]) SUIMOLL AGROOSUC) (7 1588] 18 JOL [esnedousugsod Ajeimeu Useq jou sel (Z 1o HRwmpeloydoo
1RI91EIq Jo AwcloelsisAy 2 suofiieplin jou sey {} ;oym afetus; aimew Aerxes e 8l {(4g04) |enuaiod Sulzsdpiiyn jo BjBiles Y ejusiod Bulleagpiiyo 10 sojeLus) 10} sjSe] foupubaid
‘toseal
Ale Jo} Adelat) anupuessip jeu: s iejed [ 1o suop &t (M Ayomxo) Aep 0g Adeloy)isod v Adeisus mel & Jo Uogeqiu Jo uojssalBoud esess|p [IUn SULRL S8 Alsra SUSIA dn-moliol UIEGO
) -Susta OIS Buunp pauleloose SJUBAR 6S13ADY,
-85L88I0 Jo 58)S pejsedsns 10 UMOLD| L3m SUojenieas eso Auo yeeday,
: *JEYBeIaL AlLUoW UBl "SEI0AD Z 1Sil 10} Ajesm pELLIOLS,
*£7 0 LoRYSS jo saulapnb Jod se pauuouad o4 o) SUBDS [HIN / 1O Iy
1sa} Aoueubald suin Jo wniesg,
i 12 peraIdwion ag o} SUOREN|2AS Sjnetinios ‘Brup Apmys Supels Jo Yeds BUO UM LIEDS 1O BUeseEy I8,

uoeurofy; [RAlAInS dF1-A0TI0] TIEIQ0

SIUSUIIRAT 190Yes-1uE dr)-40[10,] CEMO

AIQEN0908 SIIp TL0LIS ]

el
P4

(SHISAS SSI2ADE PIOISY

b

JUSUISSISSE asuodsay

papaipg
tl ks

X @ISy ARy EIA SPHIOPIEIR] SqHoSeld

p{p
| fimdi
I
SIPIEIE
| el

(@QOATTAT) Suin APTS 10 UOBNGHISIT

bl Indipdind [Be 3¢
b
»
»a

et I e L

u . . o FIRIB01] @ISISSYATY QYL JUSHEd MSIEa

¢ SUEWR20
souepmY SuyEsUNoy) PUE UONEInPHE M8l

TUADEAS 11IDTAS "1-dSL V- IDEA

3[god UOTBMZE00 SISAJEULY]

g7 A0 So[EUaY a[R]) Isd KousuzEald

a[iyoad of{nQC[B0IA T, SY/HSL

AOsiamipoly aASIRYaldoy

ES TR Fa o B o I

y BP0

St / UDWOPQE J0/7p 383D 1D

WM PR )]
bed Ead 1] I a1 I Y I o
KK-KNNN ¥
b ol Col I e T B ol
ol F s Fad B E I -
MNN-NN_NK

SUOHBOIPSL JUALINOUCS 79 20UCE PI00aY

¢

(suBos
L7y 30 1eek stiotaaid) a7ex w03 Jown) S0

O B I I LA A L B

(GBTA SIHID) AJSJOUTEy] UOHBLIWEXS [BOISA ]

»
b
>
>
L
ad
P
¥
>
e
E
¥

D0H
X “(ustzan JoLd) £103S1Y [eOlpot 933]GLUCD)

Syimom
¢ Areag
580G
AQERYL
PORURIXH

Apmg & Aduvtayy
oL WMPTH ) {tiung i)
[ Aleaq 10 I 1) 6 8 L 9 g 4 £ z L o3 Topsd AUNPI0IT

B | SSEE | TEOPAD| pn | oty | apho [ ophD | 9pAD | emko | apdD | apko | epdo | kD ophp PP 1ES

ooy, HOLSHAILa| nTse.s0g .

stusssassy, Coms Jo opnpsyss 1T 81901
0T



71 o884 §007 1R 17 oreq WORbA TN WY "G TR ‘T4 Setmotore)) PIOIST], 10F ©@QUAT AT IO oL 1T #5%9d
TYLLNEAEANCD -

wepusiod Bupeag piUc Jo sleWal Bupsebal LU0} @ISISSYASY BJC ojdurexe ug 1o} | xjpuaddy 96S 85E8|d -wIB0Id @ISISYASY SL Yim eOUBRICIOE

Ul uopjsodsip 1o} juaged ey o} pelnal eq pncys {(epopEUs]) @pluIASY pasnun Ay qusned o} juawdiys Srup pue ‘shaains Jaquosaxd ple usged pasjnbal ol SUN MOlE BjoAD YoES

10 | A2 30 sauBApE Ul SABP £ 01 G SD[UICPLEUS Buiguosesd o3 venlS aq pinoYs UDREIEPISUND *sAep / UILuMm PRy 8q 1shll suapdiosald uoneiadion susbies jo wesboid @ISIssYARY S WM
souending uf pue ybnay pequose.d sq jenu (@piyner) epplopieus ‘Weiboid @ISISSvAsY sy Ul palejeiBed iz sushed USUA “edBotd @ISiSSyASY BU oI passlsifal o (v SjusiEd o,
i ' uelford @isissynsy 24

1) slaixe B BUyesUNoO JUSIGKIP Y IAION "Jojesuncd pauies e Aq pajeideD ag jsnu B T gnueping Buesunag pUE UDREInR3 Kipusddy syl “UCRBNURUOSEID Brup 18 pue (e4f=Rg



3.0 . Background and Rationale:

31 Nature of the Disease: Dedifferentiated Thyroid Epithelial Carcinomas (papillary
carcinomas, follicular carcinomas, insular carcinemas).

Thyroid epithelial carcinomas are generally classified into papillary or follicula
histologic types, including their respective variants (fall cell, Hiirthle cell, diffuse
sclerosing, and insular). Tn this context, functional differentiation refers to maintenance
- of cellular functions particular to benign thyroid follicular cells, a slow growth rate, and a
low propeusity to metastasize. It is also applied as a descriptive term to histologic
features that are typically associated with differentiated cellular fonctions. Tosses of
thyroid-specific functions impede both diagnostic and therapeutic efforts. These efforts |
rely upon the expression of the sodium-iodide symporter (NIS) and thyroglobulin,
permitting the use of radioiodide for tumor detection and treatment, as well as the
measurement of circulating thyroglobulin as a tumor marker. In most cases,
dedifferentiated tumors secrete thyroglobulin despite failing to concenirate iodide,
providing important clues denoting the presence of carcinoma (5).

The fundamental failure of clinical managemment of such undifferentiated thyroid
cancer is the absence of any demonstrably effective alternative systemic therapy.
Systemic chemotherapies in patients with thyroid carcinoma have been uniformly
ineffective despite numerous, usually anecdotal, trials (6). The agents and regimens used
have included combinations of: doxorubicin, cisplatin and bleomycin; doxorubicin,
cisplatin and vindesine (7); and single agents, including, mitoxantrone (8), aclarubicin
(9), and doxorubicin (10). Although paclitaxel has significant activity in anaplastic
thyroid carcinomas (ATC) (11, 12), our experiences in non-ATC, dedifferentiated thyroid
capcers have been less rewarding,

The consequence of distantly metastatic, unresectable, dedifferentiated epithelial
thyroid cancer, which no longer responds to radioiodine treatment, is slow inexorable
disease progression with increasing morbidity and eventual death. In some cases, further
tamor dedifferentiation results in precipitous increases in tumor growth rate and
dissemination that are rapidly fatal. On the other hand, some patients survive for a
decade or more with slowly increasing twmor burdens. All of these patients are desperate

for innovative and effective systemic therapies. |

3.2 Antizngiogenic Therapy of Malignancies:

Angiogenesis is a critical determinant of solid tumor growth. Tumor microvessels
consequent to neovascularization are though to arise from increased expression of tumor-
derived proangiogenic factors (13). These vessels are toriuous with arterio-venous
shunts, poorly developed endothelial limings and result in sluggish unreliable blood flow
to the twmors. Consequently, therapeutic efforts directed against these vessels have

. provided new opportunities for antineoplastic treatment.

Proangiogenic factors include: basic fibroblast growth factor (bFGF), platelel-
detived growth factor (PDGF), vascular endothelial growth factor-alpha (VEGEF-A),
interleukin 8 (IL-8), and hepatocyte growth factor (HGF) (14). Recognition of their roles
in tumor development and maintenance has fostered the use of a number of
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3.3

pharmacologic agents as angiogenesis inhibitors; some of which. work via putative
mechanisms involving inhibition of these factors (15). . Some of these drugs, notably
interferon alpha and thalidomide, were found to be antiangiogenic despite being
originally developed for different purposes (16). Ongoing clinical trials have
demonstrated the effectiveness of antiaugiogenic strategies for a number of solid tumors.

A carrent concept of tumor angiogenesis suggests that bone-marrow-derived
circulating endothelial progenitor cells (CEPs) contribute to tumor angiogenesis by
seeding sites of ongoing angiogenesis affer stimulation by tumor-derived growth factors
(sach as VBGE-A) (17, 18). CEPs can be isolated using flow-cytometric analysis of
CD34+ colls from the peripheral blood mononuclear leukocyle (PBML) layer of Ficoll-
Hypague gradients of blood samples from cancer patients (19). These CEPs differentiate
into endothelial cells (20, 21) and are able to home-in specifically to tumor sites o create
ncovascularization of malignancies (22). Whereas VEGF-A appears to be a major
stimulant of CEP seeding, recent evidence suggests that circulating soluble forms of
VEGF receptors may function as endogenous inhibitors of tumor anglogenesis and reflect
antiangiogenic drug activity (23). Iikewise, additional evidence suggests that
thrombospondin-1 may function as an additional endogenous inhibitor of VEGF and
tumor angiogenesis with circulating levels inversely related to. activity of tumor
neovascularization (24, 25).

Thalidomide - Clinical Experience with Solid Tumors and Thyroid Caxcinoma:

Thalidomide, a glutamic acid derivative, was first developed as a sedafive that was

. withdrawn from use due to severe teratogenicily, causing dysmelia. A putative

mechanism relates to the abilify of thalidomide to inhibit the processing of some mRNAs,
including those of tumor necrosis factor-alpha (TNF-u) and VEGE, as well as antagonize
angiogenesis induced by DFGF. Alternative antiangiogenic mechanisms invoke
thalidomide’s ability to decrease the expression of beta integrin subunits, resulting in
diminished cell migration. This may be mechanistically related to its teratogenic effects;
however, it also has been exploited as a treatment for solid turnors. There have been.
several published attempts to use xenografl models of human cancers to evaluate the
effectiveness of thalidomide. They have had varying results, but are typically unable to
predict the response evidenced in phase II clinjcal trisls. The reason for this has become
known, due to evidence that rodent hepatic microsomes are incapable of metabolizing
thalidomide jnto the active antjangiogenic metabolite (26-28). Thus, thalidomide must be
evaluated in clinical trials since species-specific activation of this agent prevents effective
preclinical evaluation in xenograft studies in athymic rodents, and suitable non-rodent
athymic hosts are not available. .

Barly phase clinical trals of thalidomide therapy for solid tumors have been
successful enough to warrant additional study. In one phase 1T study in advanced
melanoma (17 patients), renal cell carcinoma (18 patients), ovarian cancer (19 patients)
and breast cancer (12 patients), thalidomide was administered at 100 mg every evening
for up to one year (29). Three patients with renal cell carcinoma bad a partial response
with an additional 3 patients showed disease stabilization for up to 6 months with
minimal toxicity, Another phase II trial in patients with recurrent high-grade glioras,
treated with 1200 mg thatidomide daily for up to one year, resulted in two partial
responses, two minor responses, and 12 patients with stabilization of disease out of 39
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enrolled patients. Aside from sedation and constipation, the dmg was well tolerated with .
only one case of grade-2 peripheral-nevropathy after one year of treatment (30). A
mumber of studies have suggested that there was no clearly defined threshold for
thalidomide activity in responsive tumors, although in most studies responses were found -
at <800 mg daily, and that there was a wide range of variability in the occurrence
toxicities. The large vaﬁety of solid tumors responsive to thalidomide validated the neea

to directly test this agent in any patients with solid tumors that lack effective alternative
therapies. .

There were no published trials of thalidomide in thyroid carcinomas; however, in
a phase 1l trial of paclitaxel in anaplastic thyroid carcinoma, we noted that, after disease
progression in one patient with a partial response to paclitaxel, an additional 6 month
partial response was evoked with thalidomide, administered off protocol (12).
Consequently, we performed a phase 2 clinical trial of thalidomide, administered as a
single agent in rapidly progressive and radiciodine-unresponsive thyroid carcinoma, from
2001 and completed by 2003. Final publication of these results is pending; however, they
were consistent with preliminary results published in late 2002, There was a greater than
50% response rate, ranging from partial responses fo disease stabilization, with mean
durability of response for at least 7 months (1). Unfortunately, there was significant
toxicity with sedation, peripheral newropathy and constipation. The availability of new
derivatives of thalidomide with greater disease activity and fewer side effects provides an
opportunity to gain greater therapeutxc benefits,

3.4 REVLIVID®: Current c!rmcal expexience and preclinical studies;

REVLIMID® (lenalidomide) is an analog of thalidomide with the chemical name,
alpha-(3-aminophthalimido) glutarimide (31), REVLIMID® is noted to be more potr
than thalidomide in inhibiting the production of TNF-alpha. It has more than double v
inhibition of microvessel growth at the same concentration as thalidowpide in a rat aorta
angiogenesis model as well as greatly enhanced activity as an IMiD. Most impottant, it
lacks much of the toxicity of thalidomide, particularly in regards to sommolence,
neurapathy, or blochemical effects (2). In fact, patients with multiple myeloma, known
to be resistant to thalidomide, were still seen to exhibit clinical responses  to
REVLIMID® (3). This makes REVLIMID@ an appropriate agent to investigate in a
phase 2 trial in thyroid carcinoma.

In a phase [ study of REVLIMID® with 13 melanoma patients, and 6 patients
with pancreatic cancer, renal cell carcinoma, ductal breast cancer or squamous cell
carcinoma, seveir of the melanoma patients had a clinical response to REVLIMID® (1
PR, 6 disease stabilization) using a dose of 25 or 50 mg daily (2). Unlike thalidomide,
there was no somnolence and no newological or biochemical toxicities. Thirty-six
percent of patients had grade 1 toxicities and 51% had grade 2 toxicities of: a pruritic
rash, fatigue, dysgeusia, nausea, mild paresthesia, or anorexia (in decreasing order of
frequency). Treatment was associated with significant increases in circulating levels of:

- soluble IL-2 receptor, IL-12, TNF-alpha, GM-~CSE, and IL-8.

Another phase I trial of REVLIMID® in multiple myeloma patients used a dose-
escalation protocol starting with 5 mg and ending at 50 mg with 25 evaluable patients (3).
The investigators noted a single grade 3 neutropenia at the 10 mg daily dase and ren
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patient, each, with grade-3-thrombocytopenia and grade-4 neutropenia after 2 months at
25 mg daily, With 50 mg daily for more than one month, 12 of 13 patients had grade 3-4
myelosuppression, all responding to dose reduction to 25 mg,. The maximal tolerated
dose (MTD) was found o be 25 mg daily with the median time to best clinical response
at 2 months and a median duration of response at 6 months, Bone marrow evaluation of
selected patients with myelosuppression found no evidence of marmow hypoplasia,
sugpesting an altetnative mechanism for this side effect. Kinetic analysis showed that the
maximal plasma concentration was reached at 1-1.5 hrs after ingesting the dose and there
was monophasic elimination with a half-life of 3.1 to 4.2 hrs. As in the other trial, there
was no evidence of sedation, constipation, or neuropathy. Recent clinicil experience
suggests that there may be an enhanced risk of thrombotic events warranting prophylactic
use of low-dose aspirin.

Additiona! studies have verified 25 mg as the minimal effective dose to suppress
solid tumors (32). Dosing 25 mg daily is more effective than. 50 mg every other day in
suppressing multiple myeloma and associated with less toxicity (33, 34). Evaluation of a
15 mg dose twice daily versus a single 30 mg daily dose found that the once daily dosing
was associated with less myelosuppression (35). Both thrombocytopenia and neutropenia
are more common with higher doses and longer lengths of treatruent; however these side
effects respond fo dose-reduction (36). In addition, unlike thalidomide, REVLIMID®
has been shown to be non-teratogenic in the New Zealand rabbit model, the only animal
model in which thalidomide-associated teratogenicity can be detected (37).”

. Clinical irials of REVLIMID® have been sufficiently promising that the FDA.
granted it orphan-drug status in October 2001. Initial reports of phase 2 and phase 3
trials resulted in the- FDA. granting fast-track status to CC5013 for treating refractory or

. telapsed multiple myeloma in Febrary 2003. Additional fast-track status was granted

for ireatment of myelodysplastic syndromes in April 2003 (37). REVLIMID®
(lenalidomide) was approved by the FDA in December of 2005 for the treatment

of patients with transfusion-dependent anemia due to Low- or Intermediate-1-risk’

myelodysplastic syndromes associated with a deletion 5q cytogenetic abnormality with or

- without additional cytogenetic abnormalities.

Tn consideration of the demonstrated efficacy of thalidomide in aggressive thyroid -

carcinomas and the greater effectiveness of REVLIMID® with much less toxicity, it is
appropriate to verify the activity of REVLIMID® in thyroid cancer. Preclinical studies,
of human thyroid carcinoma cell line monolayers reated with REVLIMID®, show no
evidence of direct tumor cell cytotoxicity. On the other hand, the same cell lines grown
as xenograft tumors in nude tnice, reveal significant fumor growth inhibition with the
same agent (Ain, KB & Dziba, J, unpublished observations). These results support this
current phase 2 clinical trial of REVLIMID® in rapidly progressive, radioiodine-
unresponsive, distantly metastatic thyroid carcinomas.

Toxicology of REVLIMID® in Human Clinical Trials:
Source: INVESTIGATOR'S BROCHURE (Celgene Corporation: version 10, date:
07/12/2006); CONFIDENTIAL .

A single oral dose of REVLIMID® is rapidly absorbed in the fasted state with
maximal plasma levels reached in 0.5'to 2.0 houss. The mean halflife of elimination
CONFIDENTIAL . -
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ranges - from 3.2 to 8.7 hours. .Administration of REVLIMID® with food results in
slower, but not diminished, absorption. Around two thirds of an oral dose is excreted in
the urine within 24 hours as unchanged REVLIMID®. The pharmacokinetics of
- repelitive dosages of REVLIMID® are similar to those of single dosing. There is »~
evidence of accumulation of tlns drog with multiple dosing.

Single dosing studies (using dosages ranging from 5 mg to 400 mg) found no
differences with placebo aside from increased risk of rhinilis, cough, pruritis and rash.
None of these findings were severe and there were no serious adverse events. Despite its
high rate of renal excretion, there were no effects upon renal function, Multiple dose
studies have shown reductions in CD4" counts and CD8" counts. There have also been

- mild, clinically insignificant reductions in platelet and lymphocyte counts. The most
frequently reported side effects of multiple doses of 100 mg are rash and pruritis. Some
subjects were foond to have elevated SGPT (less than twice the upper limit of the normal
range) at the findl visit of an 8-day {rial. There has not been any evidence of cardiac

toxicity,

Clinical trials of REVLIMID® in multiple myeloma have demonstrated that this
drug can be tolerated, at dosages of 25 mg or less, for at least a year, To date {6/04) 3
subjects have been freated for periods 0of 2.8 t0 3.1 years, Long-term studies have defined
the Maximum-tolerated dose (MTD) to be 25 mp/day. The most frequently reported
adverse events were Jeukopenia (15/27), allergic reactions (11/27), fever (9/27) and
constipation (9/27). The most frequently reported Grade >3 toxicity was leukopenia.
Thrombocytopenia was seen in 2/27 subjects. The Dose-Limiting Toxicity (DIT),
defining the MTD of 25 mg daily is myelosuppression. Additional mild-grade toxicities
of the 25 mg daily dose include; anemia, non-specific abdominal discomfort, backaches,
diarrhea, anorexia, nansea, vomiting, fatigue, ‘dizziness, headache, peripheral eder
cough, insommia, and pyrexia. An inclusive list of all reported adverse events repori..
during clinical studies with lenalidomide in oncologic and non-oncologic indications,
regardless of presumed relationship to stndy medication include: anemia, neutropenia,
thrombocytopenia and pancytopenia, abdominal pain, nansea, vomiting and diarthea,
dehydration, rash, itching, infections, sepsis, pneuvmonia, UTI, Upper respiratory
infection, cellnlites, atrial fibrillation, congestive heatt faiture, myocardial infarction,
chest pain, weakness, hypotension, hypercalcemia, hyperglycemia, back pain, bone pain,
generalized pain, dizziness, mental status changes, syncope, renal failure, dyspnea,
pleural effusion, pulmonary embolism, deep vein thrombosis, CVA, convulsions, spinal
cord compression, syncope, disease progression, death not specified and fractures.

. Complete and wpdated adverse events are available in the Investigational Drug
Brochure and the IND Safety Letters. These are also available in the FDA-approved
package insert (Appendix G).

REVLIMID® must not be administered to pregnant or nursing women. Ferlile
women must verify the absence of pregnancy by appropriate testing within 7 days of
initiating this drug. Sexually active fertile patients must agree to use adequate
contraception. Men are advised to wear condoms when sexually active with fertile
women.

CONFIDENTIAL
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4.0

50

Objectives: .

4.1

4.2

43

4.4

Assess the anti-tumor activity of REVLIMID®, administered as a single agent, in
patients with distantly metastatic thyroid carcinomas that are unresponsive to systemic
radioiodine or other therapies, in terms of fumor response and response duration.

Assesg any differences in the anti-turnor activity of REVLIMID® between histiotypes of

papillary (typical, tail cell, colummar cell, oxyphilic/ITirthle cell) and follicular (typical,
oxyphilic/Hiirthle cell, insular) thyroid carcinomas. -

Bvaluate treatment toxicities and duration of foxic effects.

Fvaluate markers of tumor angiogenesis: serum levels of vascular endothelial growth
factor (VEGF-A), soluble VEGF receptors (sVEGF-1 & $VEGF-2), and
thrombospondin-1, to determine if they change in response to treatment and correlate
with primary objectives and disease status.

Investigational Plan

5.1

Patient Eligibility:

5.1.1 ‘Inclusion Ciiteria: -

1) Histological confirmation of follicular, papillary, insular, or Hiirthie-cell
thyroid carcinoma: Histologic slides and/or tissue blocks must have been reviewed at the
University of Kentucky Medical Center.

2) Patients must have progressive, unres ectable, distantly metastatic tumor, which
does not concentrate radioactive iodine. Alternatively, follicular or papillary thyroid
carcinoma patients with distant tumor burdens which have not sufficiently responded to
more than 800 mCi -131 cumulative therapy and -are progressive (criteria #4) may be
appropriate for inclusion. : :

3) No systemic chemotherapy agents within 4 weeks of initiation of therapy.

4) Patients must have 2 consecutive radiographic evaluations demonstrating a
cumulative 30% increase in tumor volume over a time petiod of one year or less.

5} Patient must be over the age of 18 years with the ability to mlde}étand and
willing to sign an informed consent.

6) Females of childbearing potential (FCBP)T must have a nepative serum or urine
pregnancy test with a sensitivity of at least 50 IU/mL within 10 — 14 days prior to and
again within 24 hours of statting lepalidomide and mmst either commit to continued
abstinence from heterosexual intercourse or begin TWO acceptable methods of birth
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control, one highly effective method and one additional effective method AT THE
SAME TIME, at least 28 days before she starts taking lenalidomide. FCBP must also
agree to ongoing pregnancy testing. Men must agree to use a latex condom during sexual
contact with a FCBP even if they have had a successful vaseciomy. All patients must
.counseled at a minimm of every 28 days about pregnancy precantions and risks of feta.
exposure. See Appendix F: Risks of Fetal Exposure, Pregnancy Testing Guidelines and
Acceptable Birth Control Methods, AND also Appendix G: Education and Counseling
Guidanee Docoment.

T A femdle of childbearing potential is a sexually matwe woman who: 1) has not undergone a hysterectomy or bilateral
oophorectomy; or 2) has not been naturally postmenopausal for at Teast 24 consecutive months (i.e., has had menses at any
time in the preceding 24 consecutive months).

7 Karnofsky performance status =70 %.

8) Baseline Laboratory Studies: Absolute nentrophil count (ANC) >1000/mm’;
platelet count =100 KAmm?; Creatinine < 2 mg/dY, and transaminase levels (AST/SGOT,
ALT/SGPT) <2 x ULN (or <5 x ULN if hepatic metastases are present).

9) Disease free of other prior malignancies for > 5 years, with the exception of’

currently treated basal cell/squamous cell carcinoma of the skin or “in-situ” carcinoma of
the cervix or breast.

10) TSH (thyrotropin} levels must be suppressed with sufﬁcienf levothyroxine to
be kept beneath the normal range of the assay.

5.1.2 Exclusion Criteria:

&

1) Patients may not have had prior REVLIMID® therapy.
2) No serious concomitant medical or psychiatric illness that might interfere with
informed consent or conduct of the study, including active infections that are not
controlled with medication.

3) Patients must not be pregnan’t;. or breastfeeding.

4) Use of any other experimental diug or therapy within 28 days of baseline, .
- 5) Known hyperseusitivity to thalidomide.

6) The development of erythema nodosum characterized by a desquamating rash
while taking thalidomide or similar drugs.

7) Any condition, including the presence of laboratory abmormalities, which
_places the subject at unacceptable risk if he/she were to participate in the study or
confounds the ability to interpret data from the study.
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8) Concurrent use of other anti-cancer agents or iieah:ﬁents, with the exception-of
thyrotropin-suppression by levothyroxine.

9) All subjects with central nervous system involvement, with the exception of
those subjects whose central nervous system metastases have . been treated with cither
radiotherapy and/or surgery and remains asymptomatic with no evidence of active central
nervous system disease (verified by CT scan or MRY) for at least 6 months.

10) Patients known to be positive for HIV or infectious hepatitis, type A, B, or C.

11) Patients with medullary or anaplastic thyroid carcinomas are excluded.
Patients whose disease is limited to bone metastases are excluded,

. Treatment Plan.:

5.2.1 Therapy is administered on an outpatient basis.

599 Treatment Drugs: Patients will receive the study drug as long as there is no’

evidence of disease progression (as defined in section 9.0 Response Criteria) or
unacceptable toxicity. '

5.2.0.1 Patients must continue to {ake 1evoﬂ1yroxiné at a dose sufficient to
suppress the TSH level <0.1 while avoiding significant thyrotoxicosis.

5.2.2.92 Concomitant use of other anti-cancer therapies (besides levothyroxine) or
other investigational agents is not permitted while subjects are receiving stndy dmug
during the treatment phase of the study. ’

+ 599 3 Patients will be informed of a possible risk of thrombotic events and will
be given the option of starting prophylactic treatment with low-dose aspirin at 81 mg
daily.

523 Patents will be assessed for treatment response monthly for the first 2 28-day
cycles, then every 2 28-day cycles for a total treatment time of one year.

594 Treatment will be initiated with REVLIMID® at 25 mg/day taken each mormming
or at the same time each day. Dose adjustments will be made to deal with toxicities as
described in section 5.2.5. REVLIMID® will be provided as 5 mg and 25 mg capsules
for oral administration.

5.2.4.1 Drug will be provided by Celgene Corporation and will be shipped to the
pharmacy at the study site in individual bottles. Bottles will contain a sufficient number
of capsules to last for 28 days of dosing. The study drug must be dispensed in the
original packaging and the label must be clearly visible. The study drug will be provided
to each patient at his or her scheduled research clinic visit. Bottle numbers must be
recorded when study drug is received and dispensed. The Study Pharmacist will maintain
an inventory of each shipment of study drug teceived and compare it with the
accompanying drug accountability form, signing and refurning the form to Celgene and
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--- . -maintaining a copy in the study file. Treatment through this protocol will be conducted
_ under the aegis of the Investigational New Drug application held by Dr. Kenneth B. Ain.

5.2,4.2.Handling Revlimid®; Lenalidomide capsules should be swallowed
whole, and should not be broken, chewed or opened. At the discretion of the principal
investigator AND only on instruction by the principal investigator capsules can be
opened for patients who have extreme difficulty, or who are unable to swallow.
FEMALES OF CHILD BEARING POTENTIAL SHOULD NOT HANDLE OR

ADMINISTER REVLIMID® CAPSULES UNLESS THEY ARRE WEARING GI.OVES
AND MASK.

52.4.3 Labeling: REVLIMID® investigational supplies that are dispensed to the
patients by the investigational pharmacy are supplied in individual bottles of capsules.
Each bottle that is dispensed by the investigational pharmacy will identify the contents as
study medication. It will also bear Celgene’s name and address, quantify contained and
the standard caution statement as follows: Caution; New Drug Limited by Federal Law
to investigational use, ¥or appropriate drog accountability, it is recommended that each
bottle be marked with the institutional-or Celgene protocol number (RV—THYR~PI~057)
upon receipt. Additional labels must not cover the Celgene label.

5.2.4.4 Btorage: The Study Pharmacist at the investigational pharmacy will store
all investigational study drugs in an appropriately secure atea to prevent unauthorized
access. The study diug will be stored at room temperature away from direct sunli ght and
protected from excessive temperafure ranges.

5245  Unused Study Drug Supplies: Patients that have been provided
- REVLIMID® through the investigational pharmacy. will be instracted to return emp*
bottles or unused capsules. Celgene will instruct the Investigator on the return :
destruction of unnsed study drog. If any study drug is lost or damaged, its disposition
should be documented in the source documents. Study diug supplies will be retained by
the Study Phattacist, pending instructions for disposition by Celgene.

5.2.4.6 Record of Administration: Accurate records will be képt of all study
drug administration (inchuding dispensing and dosing).

5.2.5 Dose Modification or Interruption: Subjects will be evaluated for Adverse Events
{AEs) at each visit, using the NCI Common Terminology Csiteria for Adverse Events,
version 3.0 (CTC; appendix C) as the guide for the grading of severity. Refer to Table 2:
Revlimid® Dose Reduction Steps For Dose Modification and Table 3: Dose
Modification for Reviimid® for instructions on dose modifications. Subjects who cannot
tolerate a dosage of at least 5 mg daily will be discontirued from the treatment phase of
this study (unless the subject has achicved a plateau phase of response to study therapy,
such subjects will continue to adhere to the schedule of assessments followed during the
freatment phase of the study, even though the study drug has been d:scontmued until
disease progression).

Once the REVLIMID® dose is initiated at 25 mg/day, taken in the morning or
approximately the same time each day, it will be maintained at this dose for the duration
of the study unless dose modification is necessary due to toxicity. If a dose of
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- lenalidomide is missed, it should be taken as soon as possible on the same day. Ifitis
missed for the entite day, it should not be made up. )

. Patients who take more than the prescribed dose of Ienalidomide should be instructed to
! seck emergency medical care if needed and contact study staff immediately.

Table 2 )
Dose adjustments will be made for toxicity as needed, until a stable tolerable dose

is achieved or a dose of at least 5 mg/day is unable to be tolerated, resuliing in
discontinuation of REVLIMID®. If REVLIMID® is held, toxicity should be
assessed weekly and if therapy canuot be resumed within 4 weeks of holding
therapy, the patient will be removed from the study. '

f

Table 2: Revlimld® Dose Reduction Steps

| Starting Dose | 25 mg daily (28-day cycles)

Dose Level -1 | 20 mg daily every 28 days
Dose Level -2 | 15 mg daily every 28 days

Dose Level -3 | 10 mg daily every 28 days

Dose Level -4 | 5 mg daily every 28 days
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Table 3

REVLIMID® DOSE MODIFICATION CRITERIA

TOXICKTY GRADE DOSE LEVEL CHANGE
Hold until resolution fo < grade I; resume #’
: Rash: II one level dose reduction. Further dose
Rash / Desquamation ’ . reductions are penmitted to a minimum of 5
S UUUUUUUINE VU UVNOUSUIUR. ... - SO
Hold until resolution to < grade I; resume
Rash: 10X wifh 2 dose level reductions or & minimum of
5 mg. If grade 11 rash recurs discontinue
et Sherapy. ]
Ragh: IV or any grad
desquamating (blistering) Disconfinue drug
rash or erythema '
multiforme > grade {1
Sinus bradycardia, atrial Hold until resolution to < grade I, resume at
fibriliation or other II one dose level reduction. Additional dose
cardiac arthythmias reductions are permitted to a minitmum of 5
________________________________________________________________ e
________________ oo .y ... Discontinuedrug |
v Discontinue drug
Hold, CBC weekly until resolution to < grade
Neutropenia IHor IV 11, ; resume at one dose level reduction.
Additional dose reductions are permitied to aj
minimum of 5 mg,
Hold, CBC weekly until resolution to < grad-
Thrombocytopenia IMorlV 2, ; resumme with one dose level reduction,
additional dose reductions are permitted to a
, mindraum of 5 mg,
Venous thrombosis or Hold drug & anticoagulate, restart at one
embolism | 12 LS S doselevelreduction |
v Discontinne drug & anticoagulate
Allergic reaction or Hold until resolution fo < grade I; resume at
Hypersensitivity I one dose level reduction. Additional dose
reductions are permitted to a minimum of 5
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e ]
Hold until resolution to < grade I; resume at
1 two dose level reductions to a mivimum of 5
e reeem e en e . 10 1 grade I recurs, discontimue therapy |
v Discontinue drug
Other non-hematological Hold until resolution to < grade II; resume at
toxicity assessed as Il one level dose reduction. Additional dose
Revlimid-related : reductions are permitted to a minimum of 5
e e e e e s m i ma e s @E:----._______' ______________
v Discontinue drug
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G-CSF is not permitted during this study unless needed to treat severe neutropenia or
nentropenic fever. Otherwise, peuiropenia should be managed as outlined in the table above.
Filgrastim is not provided by this study. Subjects should receive Tull supportive care, including

“{ransfusions of blood and blood products, antibiotics, and antiemetics when appropriate. The use of
radiation therapy &for surgery to a pre-existing metastatic bone lesion may be permitted while
continving on this protocol as long as it is not an-evaluable site of disease and does not represent disease

progression

'

In the event that the daily dose schedule of Revlimid is causing repeat hematologic toxicily that needs
time to resolve, consideration may be given to modifyt the schedule From daily every 28 days to daily for
21 days followed by 7 days of rest each month. This modification must be discussed and approved by
the Principal Investigator of the study. ‘

526 Extended Therapy phase: At one year after starting this protocol, those patients
that are maintaining tumor response to REVLIMID® treatment and wish to continue
these treatments will enter into the “Extended Therapy” phase. These patients may elect
to continne with extended drug therapy in 28-day cycles through the RevAssist program
see Appendix 1, with treatment response and routine tumor agsessment every three
months, This phase will continue, indefinitely, as long as the patient tolerates the
medication and continnes to manifest a tumor response. This phase may be terminated
by Celgene Corporation, the principle investigator, or the patient at any time.

6.0  Pre-Treatment Evaluation: (Patient must sign IRB consent form)

6.1

6.2

RBasic Data: Physical examination and medical history; Laboratory tests {urinalysis,
electrolytes, BUN, creatinine, hepatic enzymes, bilirubin, ionized calcium, phosphorus,
glucose, albumin, PT, aPTT), baselinc electrocardiogram.

Tumor Assessment:

6.2.1 Tumor markers: thyroglobulin panel. (thyroglobulin & anti-thyroglobulin
antibody), TSH, free T4. -

6.2.2 Radiological Studies: Patients must have at least one year of radiographic
evidence of tumor progression with at least 2 separate X-ray studies (preferably
CT or MR scans) able to define tumor volume, or similar radiographic evidence
over a shorter period of time delineating greater than 30% increased tumor
volume (to permit comparison of rate of tumor progression. with each patient as
their own control). A baseline radiological evaluation of tumor volume must be
obtained within one week prior to initiating REVLIMID®.

6.2.3 Tumor Volume Assessment Methodology: Volumetric tissue measurements are
well established for both MR and CT scans which ave generally performed on an
independent imaging work station (38-41). A Siemen’s Magic View PACS
workstation will be used to perform volumelric measurements on metastatic
tumox(s) utilizing software VB 32 release B updated on 2/2000 written by Sun
Microsystems. An irregular ROI (region of interest) curve will be traced around
the tumo1(s) on dual high-resolution 1024 x 1024 matrix monitors. All tracings
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- will be stored on CD-ROM for reproducibility as well as visual inspection of
tumor(s) size charige by supetimposing the most recent study on the prior study. -

CT images will be obtained with a 3 mm th1ck beam incremented at 1 mr-
intervals. The 3 mm thickness is chosen to reduce the graininess due to quantn
mottling with a 1.5 mm thick beam (smallest available slice). The calculated
surface area of each 1 mm thin slice contained in the irregular shaped ROI will be
added to the other slices to yield a three dimensional volume. Depending on
whether the evaluable disease sites require oral or I'V contrast for imaging, the CT
scan will be either with or without such contrast material. All CI scans will be
performed on a Steren’s Somatom CT scanner.

MR images will be obtained utilizing 3D volume acquisition techmigues
because of the non-rectangular pulses on 2D -axial images, which require & 1 mm .
gap between slices to rediice cross tallc. Because of the 1 mm gap, inaccuracies in

- total volume will be infroduced on the 2D techniques. All MR scans will be
performed on either a 1.5 T superconductive magnet Siemen’s Vision or
Symphony scanner. Use of gadolinium contrast agent may be used depending on
the imaging findings.

Choice of CT or MR will depend on patient cooperation. Although MR is
far superior to'CT in discriminating tissne types, the 3D volume technique
requirves that the patient be able to hold completely still for af least 8-10 minutes,
whereas each CT scan slice can be obtained in less than 1 second. 1t is anticipated
that the majority of imaging studies will be CT scans. If outside CT or MR scans
are of sufficient resolution and the scanning factors are known, ihe hard copy
scans can be digitized and {hus transferred to the work station. If these arer
adequate, then repeat scans will be performed af this institution. Follow up scaw..
monitoring therapy will be reviewed for tumor voluine changes, mmphologlcal

| changes in size, and presence of bony/cartilage invasion.

6.3  Angiogenic Markers (see Appendix E for sample col1ectionfstorage]methodology)
6.3.1 Proangiogenic eytokine: vascular endothelial growth factor-alpha (VEGF-A).

6.3.2 Antiangiogenic factors: soluble VEGE receptor-1 (sVEGFR-1), sVEGFR-2, and
thrombospondin-1 (TSP-1).

6.4  Toxicity Monitoring: Please refer to Table 1: Schedule of Study Assessments

6.4.1 Hematologic: CBC with differentia!fpiatelet count.
6. 4.2 Biochemieal: Serum comprehensive metabolic profile

6.4.3 Pregnancy prevention: Pregnancy tests must ocour within 10 — 14 days and
again within 24 hours prior to initiation of lepalidomide, FCBP with regular or no
menstruation must have a pregonancy test weekly for the first 4 weoeks and then
every 28 days while on therapy (including breaks in therapy); at discontinuation
of lenalidomide and at 30 Days +/- 2 days post the last dose of 1enahd01mde
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7.0

Females with irvegular menstruation must have a pregnancy test weekly for the
{irst 4 weeks and then every 14 days while on therapy (including breaks in
therapy), at discontinuation of lenalidomide and at Day 14 and Day 28 post the

last dose of lenalidomide (see Appendix F: Risks of Fetal Exposure, Pregnancy
Testing Guidelines and Acceptable Birth Control Methods).

Evaluation During Study: Please refer to Table 1: Schedule of Study Assessments .
Physical examination and history (clinic visit): monthly for the first 2 2.8-day cycles, then every 2

28-day cycles while on the study.

7.1

7.2

1.3

Twmox Assessment: The following studies are obtained every 2 28-ddy cycles while on

therapy:

7.1.1

712

Tumer markers: thyroglobulin panel, TSH, free T4.

Radiclogical Studies: CT (without contrast for g metastases; otherwise with
contrast) &/or MRI of evaluable disease. Radiological studies will be financed by
the research study at 28-day cycles 2, 6, & 10 (if the patient remains on the
protocol for that length of time). Baseline tadiological studies and those at the
intervals of 28-day cycles 4, 8, &12 will be financed by the patient &/or 3™ party
payers, representing appropriate intervals of assessing progressive metastatic
tumors for usnal clinical standards of care.

Angjogenic Markers: The following studies are obtained monthly for the first 2 28-day

7.2.1

7.2.2

cycles, then every 2 28-day cycles while on therapy:
Proangiogenic cytokine: VEGF-A.

Antiangiogenic factoys: sSVEGFR-1, sVEGFR-2, and TSP-1.

T oxicity Monitoring:

7.3.1

732

Hematological: Weekly: CBC with differential and platelet count for the first 2
cycles then monthly. Obtain biochemistry panel at cycles 4, 8 and 12,

Pregnancy prevention (Pregnancy tests must ocour within 10-— 14 days and
again within 24 hours prior to initiation of lenalidomide. FCBP with regular or no
menstruation must have a pregnancy test weekly for the first 4 weeks and then
every 28 days while on therapy (including breaks in therapy); at discontinuation
of lenalidomide and at 30 Days +/~ 2 days post the last dose of lenalidomide.
Females with iregular menstruation must have a pregnancy test weekly for the
first 4 weeks and then every 14 days while on therapy (including breaks in
therapy), at discontinuation. of lenalidomide and at Day 14 and Day 28 post the
last dose of lenalidomide (see Appendix F: Risks of Fetal Exposure, Pregnancy
Testing Guidelines and Acceptable Birth Control Methods).

20 Kvaluations at Tevmination of Pyotocol: The following studies are obtained when terminating
the protocol due to either disease progression, severe toxicity or at the conclusion of one
year of REVLIMID® treatment:
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8.1

8.2

8.3

Fumor Assessment: . ..

8.1.1 Tumox maxkers: thyroglobulin panel, TSH, free T4.

8.1.2 Radiological Studies; CT (without contrast for lung; ofherwise with contra
&for MRI of evaluable discase.

Angicgenic Markers:
8.2:1- Pmﬁngiogenic cytokine: VEGF-A.
8.2.2 Antiangiogenic factors: sVEGER-1, sVEGFR-2, and TSP-1,

Evalnations during “Extended Therapy” phase: The following studies are obtained
after the one-year protocol has concluded and the patient is maintaining a clinical
response to REVLIMID® therapy and elects to continue to receive this drog and may
receive REVLIMID through the RevAssist program. Note that these studies are
performed as “standard-of-care” assessments that are appropriate for oncologic follow-
up: :

8.3.1 Twmor Assessment {obtained at physician visits every 3 months):
Tumor markers: Thyroglobulin Panel (TG & anti-T'G Ab), TSH, free T4,
Angiogenic Markers: Not dope.

Radiological Studies: CT (without contrast for lung; otherwise with contrast) of
evaluable disease, _
Additional standard assessments: biochemistry panel and physical examination.

8.3.2 Toxicity Monitoring (obtained every month while taking REVLIMID®): Ch.
with differential/platelet count, and pregonancy test every 4 weeks if regular
menstrugtion and every 2 weeks if irregular. All patients must continue to follow

_ the birth control guidelines.

9.0  Response Criteria and Toxicity Assessment: Overall responses will be assessed as described

in Figure 4, below. These assessments are adapted from RECIST Criteria (referenced in Fig. 4).

9.1

Parameters of Response:

9.1.1 Complete Respomse (CR): Disappearance of all radiological and clinical
evidence of tumor. The patient must be free of all tumor related symptoims for at
least 4 weeks, : ' '

9.1.2 Partial Response (PR): 30% or greater decrease in the sum of the longest
diameter of all measnred lesions (or alternatively, >30% reduction of calculated
tomor volumes) for at Jeast 4 weeks.

9.1.3° Minor Response (MR): For tumors with a documented rate of progression
(calculated as either the linear slope of calculated tumor volumes vs. time for the
immediate year prior to initiating this study or as the slope of the logarithmn ~F
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tymor volumes vs. time over the same interval), a decrease in the rate of
progression by 250%.

9.1.4 Stable Disease (SD): No change or <30% decrease in fhe tumor volume
(caleulated as in 9.1.2) for at least 4 weeks,

9.1.5 Progressive disease (PD): Less than a 50% reduction in the rate of progression
(see 9.1.3), an increase of >20% in the size of target lesions, or the appearance of
new metastatic lesions.

Figure 4. Overall responses for all possible combinations of fumot responses in target and non-farget
lesions with or without the appearance of new lesions™ (Adapted from Therasse P, Arbuck SG,
Eisenhauer EA, Wanders J, Kaplan RS, Rubinstein I, Verweij J, Van Glabbeke M, van Qosterom AT,
Christian MC, Gwyther SG 2000 New guidelines o evaluate the response to treatment in solid tumors.
European Organization. for Research and Treatment of Cancer, National Cancer Institute of the United
States, National Cancer Institute of Canada, J Nat} Cancer Inst 92:205-16) .

Target Non-target lesions New lesions Overall
Iesions - . responss

CR CR No { CR

CR. Incomplete response/MR/SD | No PR

PR Non-PD ) - | No PR

MR Noo-PD No MR

SD Non-PD No SD

¥D Any : Yes or no PD

Any PD - Yes or no | PD

Any "~ | Any Yes PD

*CR= complete response; PR= parﬁal response; MR= 1ninor response; SD= stable disease; and PD=
progressive disease. :

i

92  Toxicity Agsessment: This will be performed at intervals defined in section 7.0 using
criteria defined in appendices A, B, & C.

10.0 Criteria for Discontinuing Therapy:

10.1  Progressive Disease is an indication to discontinue therapy.

102 Adverse event(s) that, in'the judgment of the Investigator, may cause severe Ot permanent
. harm or which tule out continuation of the study drug.

103 ‘Non-compliance by the patient with protocol requirements.
104 Patient desireto discontinue therapy.

10.5 Evidence of pregnancy.
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11.0

12.0

10.6 .. Withdrawal of consent.
107 Lostto follow-up.
10.8  Deaih

Statistical Parameters: A two-stage design will be used, as described by Gehan (4), which
entails the evaluation of 14 patients to determine whether there is at lsast one patient responsive
to this freatment. Would no responders be found within 4 28-day cycles after initiating each of
the 14 patients on the study drug, the study will end at that time. In the presence of at least one
responder, the irial is planned to-continue, accruing an additional 11 patients or- sufficient
patients to detetmine a 95% confidence interval for the true response rate. Thus, a total of 14
patients will be enrolled if there are no responders; however, up to 25 patients will be enrolled if
there ate responders in the initial group. Response rates of 65% have been noted in prior studies
using the parent compound, thalidomide (1). Based on such activity, we anficipate that the
probablhty of observing 'no responses' for this treatment regimen in 14 subjects is less than 4.0 x
107, In essence, there is very low probability that this stady will not move into the second phase
given the levels of tumor activity reported previously for this treatment,

Protocol Management and Data Collection: All data will be collected and entered into the
study database by .the Nursing Staff of the University of Kentucky Clinical Research
Organization (UK-CRO), Drs. Ain and Lee, and the research support staff of the University of
Kentucky Thyroid Oncology Program. Clinical decisions regarding study subjects, as well as
protocol decisions, will be the responsibility of the Principal Investigator, The Markey Cancer
Center Data and Safety Monitoring Systém (DSMS) will be used to monifor this study (see
section 13.6).

12.1 Investigator responsibilities: Investipator responsibilities are set out in the IL-
guideline for Good Clinical Practice (GCP) and in the US Code of Federal Regulations (CFR).
The Investigator will permit study-related monitoring visits and auvdits by Celgene or it's
representatives, IRB/EC review, and regulatory inspection(s) (e.g., FDA, EMEA, TPP),
providing direct access to the facilities where the study took place, to source documents, to data
entry system, and fo all other study documents, The Investigator, or a designated member of the
Investigator’s staff, must be available at some time during monitoring visits fo review data and
resolve any queries and to allow direct access to the subject’s records (e.g., medical records,
office charts, hospital charts, and study related charts) for source data verification. The data
collection must be completed: prior to. each visit and be made available to the Celgene
representative so that the accuracy and completeness may be checked.

122  Informed Consent: The Investigator must obtain informed consent of a subject or bis/her

‘designee prior to any study related procedures as per (GCPs as set forth in the CFR and ICH

guidelines. Documentation that informed consent occurred prior to the subject’s entry into the
study and the informed consent process should be recorded in the subject’s source documents.
The original consent form, signed and dated by the subject and by the person consenting the
subject prior to the subject’s entry into the study, must be maintained in the Investigator’s study
files., '

12.3 Premature discontinuation of study: Both this study’s investigators and the supporter,
Celgene, have the right to discontinue this study at any time for reasonable medical - -
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13.0

administrative reasons. Possible reasons for termination of the study could be, but are not
limited to: . '

o Unsatisfactory envoliment with respect to quantity or quality.

o Inaceurate or incomplete data collection.

o Palsification of records. ..

o Failure to adhere to the study protocol.

Reporiing Requirements: This section outlines the protocol for reporting Serious Adverse
Events (SAESs). . ) .

13.1 Investigator Reporting to the FDA: The sponsor (for this protocol, the principal
investigator) shall also notify FDA by telephone or by facsimile transmission of any unexpected
fatal or life-threatening experience associated with the use of the drug as soon as possible but in
1o event later than: 7 calendar days after the sponsor's initial veceipt of the information. Each
telephone call or facsimile iransmission to FDA shall be transmitted to the FDA new drug review
division in the Center for Drug Bvaluation and Research or the product review division in the
Center for Biologics BEvaluation and Research that has responsibility for review of the IND. A

clear description of the suspected reaction will be provided along with an assessment as to

whether the event is drug or disease related. The phone number is 301-594-5778. The address
is: FDA, Division of Oncology, HED — 150, 1451 Roekville Pike, Rockville, MD 20852-1443.

If the results of the sponsor's investigation show that an adverse drug experience, not initially
detepmined to be reportable under the preceding paragraph of this section is so reportable, the
sponsor shall report such experience in a written safety report as soon as possible, but in no event
later than. 15 calendar days after the determination is made,

13.2 Serigus Adverse Event (SAE) Reporting: A serious adverse event is one that at any
dose (including overdose):

o Results in deatlt

o Is life-threatening’

o Requites inpatient hospitalization or prolongation of existing hospitalization
o Results in persistent or significant disability or incapacity”

o Is acongenital anomaly or birth defect

o Isan important medical event®

o Positive Pregnancy

1“Liﬁs—thre,atanil‘sg” imeans that the subject was at immediate risk of death at the titne of the serious adverse event; it ddes not
vefer to a serious adverse event that hypathetically might have caused death if it were more severe.

Zupersistent or significant disability or incapacity” means that there is a substantial disruption of a person’s ability to carry out
norinal life functions.

3Medical and scientific judgment should be exercised in deciding whether expedited reporting is eppropriate in situations where
none of the outcomes listed above ocourred, Important medical events that may not be immediately life-tbreatening or result in
death or hospitalization but may jeopardize the patient or may reguive intervention to prevent one of the ather outcomes listed in
the definition abave should also usually be considered serious. Examples of such events include allergic bronchospasm requiring

Sntensive treatment in an emergency room or at home, blood dyscrasias or convulsions that do not result in inpatient

", hospitalization, or the development of drug dependency or dig abuse. A now diagnosis of cancer during the course of a

treatment should be considered as medically important.
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133  Report of Adverse Events to Celpene Corporation: Serious adverse events (SAB) are
defined above. The investigator should inform Celgene of any SAE within 24 hours of being
aware of the event. This must be documented on Celgene SAE form or a EDA 3500 or .
MEDWATCH form. This form must be completed and supplied to Celgene within 24 hours/1’
business day at the latest on the following working day. . The initial report must be as complete
as possible, including details of the current illness and (serious) adverse event, and an assessment
of the causal relationship between the event and the investigational product(s). Information not
available at the time of the initial report (e.g., an end date for the adverse event or laboratory =
values received after the report) must be documented on a follow-up MEDWATCH. The:
Celgene protocol number (RV-THYR-PI-057) should be included on SAE reports to Celgene

13.3.1 Pregnancies:

Pregnaricies occurring while the subject is on study drug or within 4 weeks after the subject’s last
dose of study drug are considered Expedited reportable events. If the subject is on study drug the
study drug is to be discontinued immediately and the subject is to be instructed to refurn any
unused portion of the study diug to the Investigator. The pregnancy mmst be reported to Celgene
Corporation Worldwide Drug Safety Surveillance (WWDSS) within 24 hours of the
Investigator’s knowledge of the pregnancy by phone and facsimile using the SAE Form.

The Investigator will follow the subject until completion of the pregnancy, and must notify
Celgene Corporation Worldwide Drug Safety Surveillance (WWDSS) of the outcome as
specified below. The Invest]gatm will prowde this information as a follow-up to the injtial SAE.

If the outcome of the pregnancy meets the cntena for immediate classification as a SAX (i.e.,
spontaneous abortion [any congenital anomaly detected in an aborted fetus is to be documente(
stillbirth, neonatal death, or congenital anomaly), the Investigator should follow the procedures
for reporting SAFEs (i.e., report the event to Celgene Corporation Worldwide Ding Safety

. Surveillance (WWDSS) by facsimile within 24 hours of the Investigator’s knowledge ofthe

event).

- Any suspected fetal exposure to lenalidomide must be reported to Celgene within 24 hours of

being made aware of the event. The patient should be referred to an obstetrician/gynecologist
experienced in reproductive toxicity for further evaluation and counseling.

All neonatal deaths that ocour within 30 days of birth should be reported, without regaxd to
causality, as SAEs. In'addition, any infant death after 30 days that the Investigator suspects is
related to the in utero exposure fo the study drug should also be reported.

In the case of a live “normal” birth, Celgene Corporation Worldwide Drug Safety Surveillance .
(WWDSS) should be advised as soon as the information is available.

13.4 Celgene Contact Information..
*Celgene Corporation
Worldwide Drug Safety Surveillance (WWDSS)
86 Mortis Avenue
Summit, N.J. 07901

Toll Free: (800)-640-7854
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Phone: (908) 673-9667 - .
Fax: (908) 673-9115
e-mail: drugsafety@celgene.com

135 Report of Advexse Events fo the Institutional Review Board: The principal
Investigator is required tomotify his/her Tnstitutional Review Board (IRB) by facsimile using the
UK INTERNAL UNANTICIPATED PROBLEM/ADVERSE EVENT REPORTING FORM.
All internal (i.e. UK) problems/adverse events that are serious and unanticipated and which are
possibly, probably or definitely associated with study procedures must be reported to the TRB, if
applicable, the IBC and GCRC using this form within the following timeframe:

1. Any death of a subject occurring on a UK study that is possibly, probabl.y or deﬁnit.ely
associated with study procedures should be reported immediately (i.e. within 48 hours).

2. A, problem/event experienced by a subject that is Jife threatening and possibly, proEabi'y
or definitely related to the study procedures, should be reported within 7 calendar days (1
week) of investigator’s receipt of information:

o All other internal serious and wnanticipated problems/events that are possibly,
probably or definitely related to study procedures, must be reported within 14 calendar
days (2 weeks) of investigator’s receipt of information.

e - An unanticipated problem is any event that affects the rights, safety, or welfare of
subjects or others. The event could be physical, such as an adverse experience. The
event also could involve social harm or risk (i.e., a breach in confidentiality or harm to &
sgbject’s reputation) or psychological or legal harm or risk. Examples of unanticipated
problems include, but are not limited to, breach of confidentiality, protocol violations and
deviations, and complaints about the research procedures or treatment by key personnel
on the research stody.

o A serious unanticipated problem is any event that results in significant harm to or
increased risk for the subject or others.

o Tf there s insufficient information to determine if the event is associated, it should be
reparted. ' -

13.6 Markey Data and Safety Monitoring System (DSMS): The Markey Cancer of the
University of Kentucky has established a system for following clinical encology trials. This
imechanism will be used as the Plan for monitoring this trial.

13.6.1 Components: Quality Assurance Committee (QAC);Protocol Review Committee
(PRO). '

13.6.2 Quality Assurance Committee (QAC): The QAC provides oversight and
monitoring of clinical trials. The Committee is responsible for reviewing data to identify
patient safety and protocol compliance issues. The Matkey Protocol Review Comunittee
(PRC) assigns studies a QAC timeline based on fhe phase, origination of the study and
known safety issues. .

13.6.3 QAC Membership: The membess of the QAC consists of Medical Oncologists,
a Pharmacist, a Nurse Manager, a Certified Clinical Research Professional and a
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- Reporter. These members are selected based on their experience, reputation for
objectivity and knowledge of clinical trial methodology. All member view themselves as
representing the interest of the study patients and not that of the institution.

'13.6.4 QAC Review: At each meeting, the following study data is reviewéd by the
QAC: treatment issues, serous adverse events {SAE’s) per FDA’s definition, dose levels,
dose modifications, and responses as applicable.

The QAC reviews protocols to assure the following:

» progress of'the trial and safety of participants, .
s compliance with requirements regarding the Ieportmg of severe
adverse events,
e that any action resulting in a temporary of permanent suspension of
this clinical trial is reported to the responsible program director, and
» data accuracy and profocol compliance.

13.6.4.2 Study Suspension: The Markey Quality Assurance Committee, the
responsible disease-specific CCART and/or theé UK/VA IRB are empowered to
immediately suspend accrual to a study for any of the following: Failure to
comply with AE/SAE reporting requirements, poor study envollment, protocol
violations, or issues related to patient safety.

137 Reporting by supporier to investigator concexrning Adverse event updates/IND

" safety reports: :
Celgene shall notify the Investigator via an IND Safety Report of the following information:
e - Any AE associated with the use of study drug in this study or in other studies that is both
serious and unexpected.
] Axny finding from tests in laboratory animals that suggests a significant risk for human
subjects including reports of mutagenicity, teratogendcity, or carcinogenicity.
The Inivestigator shall notify his/her IRB/EC prompﬂy of these new serious and unexpected
A¥(s) or significant risks to subjects.
The Investigator (sponsor) must keep copies of all AE information, including correspondesnce
with Celgene and the IRB/EC, on file (see Section 13.8 for records retention information).

13.8  Study Records Reguirements: The Investigator (sponsor) will ensure that all records
and documents pertaining to the conduct of the study and the distribution of the study drug, that
is copies of CRFs and source documents (original documents, data, and records [e.g., hospital
records; clinical and office charts; laboratory notes; memoranda; subject’s diaties or evaluation
. checklists; pharmacy dispensing records; recorded data from antomnated instruments; copies or -
transcriptions certified afier verification as being accurate copies; microfiches; photographic
negatives, microfilm, or magnetic media; x-rays; subject files; and records kept at the pharmacy,
at the laboratories, and at medico-technical departments involved in the clinical study;
documents regarding subject treatment and study drug accountability; -original signed informed
consents, etc.]) be retained by the Investigator for as long as needed to comply with national and
international regulations (generally 2 years after discontinuing clinical development or afier the
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14.0

15.0

10.
11.

12.

last marketing approval). The Investigator agrees to adhere to the document/records retenfion
procedures by signing the protocol. :

13.9 Subject confidentiality and supporter access to information: The Investigator and the
supporter, Celgene, affirm the subject’s right to protection against invasion of privacy. In
compliance with United States federal regulations, Celgene requires the Investigator to permit
Celgene’s representatives and, when necessary, representatives of the FDA or other regulatory
authorities to review and/or copy any medical records relevant to the study in accordance with
local laws. Should direct access to medical records require a waiver or authorization separate
from the subject’s statement of informed consent, it is the responsibility of the Investigator to
obtain such permission in writing from the appropriate individual. C

Protocol amendments: Any amendment to this protocol must be agreed to by the Principal
Investigator (sponsor) and reviewed by Celgene. ‘Written verification of IRB/EC approval will

‘be obtained before any amendment, which affects subject safety or efficacy, s implemented.
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