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ratios within the ~Q~~lat~u~ that we studied in 

coLLaboration with ~~~~~tec~~ it can be plotted 

with the number of cases showing each one of these 

ratios on the Y xis and the ratio on the X axis. 

1x1 green are those cases that had a r tie 0-f leas 

and to the ri pit are those cases that had a 

ratio of 2 or greater. 

&s T think you can ap reciat@, near the 

cut-off there is a troug e overall frequency 

Df distri utions of t e ratio, and in QJJ~ 

erience in this stu in our ex erience in 

YHA-IEX cohorts that we have characterized, less than 

5 percent of the sam to be in this 

xitical cut-off ran e between 1.8 and 2.2 in terms 

The use of FISH to measure ~~~~/~e~ gene 

XYpy number Is0 has a num er of advantages and 

~~sadva~ta~~s~ which are briefly s~~~a~~zed here. 

d~a~ta~~s incXude ~s~e~~a~~y that D 

relatively stable tar is Less affecte by the 

tissue fixation and sing. PI as a 

ardized t~~~s~~~d that has been established 

for positivity, a ratio of x-eater than 2. 

There is a uilt-in internal control. 

rhese tumor samples in generaX are not pure samples 

MILLER ~~~~~~~N~ COMPA.BY, INC. 
735 8th Street, S.E. 

Washington, D.C. 20003-2802 
t2021 546--6566 
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of tumor ceXLs; ey are a mixed populatiun of 

normal, cell.s an carcinoma cells SQ that within the 

sample there are normal cells that are expected to 

have 2 copies of ~~R2~ne~ and 2 copies of 

chromosome 17 centromere. so, there is a built-in 

internal control that allows one to know whether 

the ~ru~ed~re was successful or whether it ailed. 

b?hen it fails you. can cancel. out the pracedure and 

say it is a failure. 

There is relatively low inter-laboratory 

~ar~a~~l~ty~ as was resented by CAP this orning I 

There is relatively high accuracy in terms af 

sensitivity and specificity. We can discuss t 

Later if t ere are questions. 

In terms of ~sa~va~t~~e~~ fluorescence 

ped with the ap ropriate filters is 

a require ent of this rocedure. ere are certain 

fixatives that will interfere wit the assay and in 

those settirrgs the assay wiJl fail an you will. get 

a non-resu2t. T2xxre is also Limited community 

experience with tissue-based FISH so there is Less 

familiarity with t is procedure in the p 

community, 

I would like to brjefPy summarize some of 

the clinical associalions between R2 alterations 

MILLER REPORTING COMPRNY, INC. 
735 8th street, S.E. 

~~s~~~~t~~~ D.C. 20003-2802 
(202) 546-6666 



and the clinical utility of this particular gene, 

First of all, it is considered to be a prognostic 

marker. HER2 gene ~~~~~~~~a~~~~ has been 

associated with a poor outcome in Warner who have 

the disease. 

This is pie of just one such study 

that has been conducted. use women whose 

breast cancers Xac ed gene arn~~ificati~~~ they had 

3 mere favorable c~~~~~a~ outcome in. terms of 

weirall survival. t an those women whose breast 

cancers ha gene am~~if~~ati~~~ plotted out to ten 

years of clinica # I.20 months. The 

3ifferences were high2y statistically significant. 

30 this is a marker, It is a pro nastic mar 

narker of cxxr &lAnicaZ outcame in Warner who have 

the disease. 

eu has been associated 

2s a ~~edi~t~v~ factor, a ictive marker 

?~edi~t~~g respon ivenes;s to certain forms of 

therapy. One af these furms of therapy is the 

conventional. thera ycin chemotherapy. 

IL?&3 just shows an exa le of aw fluorescence b 

situ ~y~~~d~~at~~~ can pre ict a s~b~u~~lati~~ that 

is responsive. 

ose women whose breast cancers do 
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3 

nut have gene arn~~~f~~at~~~, it idn’t matter 

whether they were treated with Zow, medium or high 

dose adriamycin c emotherapy. Their outcome was 

essentially similar in terms of t fair averall 

surviva.L 

Among those wu en who had ene 

lificati_on in their breast cancer, ose wumen 

ir3h0 received high dose adr~amy~~~ chemotherapy had 

3 more favorable overall, survival, and the 

?WfXerence was statistically s~g~~f~~a~tly etter 

t;han for those Warner who were treated wit low or 

nedium dose adr~amy~~~ ~~~rn~t~era~y. 

We ave had same discussion of s~~g~~~~s. 

I ave tried ta ad e issue earlier w-j--h what 

I said about malecul_ar c~a~acte~~zat~~~ of frozen 

tissue samples. It: is icult to look at cohorts 

because, as 1 ointed uut, the roup in whit there 

is a d~sagr~em~~t, under ideal ~~r~~msta~ces~ 

between gene arn~l~f~~at~~~ and overexpressian is 

relatively limitede So, one has to have a large 

cohort to be able to address some of these issues, 

One of the at was recently 

published from ~e~~~s Slamon and his group 

sddresses this issue in terms of overall survival, 

e study from UCLA t:here were 856 women that 

204 
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were characterized both in terms of gene 

arn~~~f~cat~~n by FIS and ~rnrnuno~~st~~~em~ca~ 

staining for t rotein product. In both of these 

settings, the women lacking gene amplification had 

a mare favorable overall survival than those women 

whase breast cancers ad gene arn~~~f~~at~Q~ and 

were FISH positive, a highly statistical 

nificant difference between the two. AXSU in 

this grou those women who were considered to be 

low expressers, ad 0 or l-r- ~mmunusta~n~ng, had a 

nore inical. ~~t~orne than those women 

ad positive ~rnrnu~~~~sto~~~rn~~a~ staining, 

;ither 2-t- or 3+ and are c~ns~d~red overexpressers. 

Phe difference was also statistical+ significant. 

Among the grou of cases that they 

studied, ere were patients who 

~n~~~st~~~ern~~a~ staining that was either 2+ or 

3+ and, mo~g those t en, when FIS was examined 

ere were 45 wu en who did not have gene 

lification by FISH and a much lar er ~0~1, of 

xurse, gene arn~~~~~~at~~~ by ISW. 'When 

:his was compared, the overall survival was 

3tatisticaN.y s~gnif~~ant~y different and the FISH 

ative grou behaved Eke a roup of wumen that 

lo not have ification and 0 not have 

MTLLER RE~~RT~N~ ~~~~~~, TNC. 
335 8th street, S.E. 

Washington, D.C. 20003-2802 
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overexpression in spite of the fact t at they had 

2-t, 3+ ~mrn~~~h~stuc~em~ca~ staining. So, 1 wouLd 

contend that this is one of the issues that can be 

a~a~yt~~a~ tee It is an artifact of the way 

this is either scared or processed. It is a false- 

positive result by ~rnrn~nQ -jsta..-chemical staining. 

In conclusion, I would like t:o say that 

zhere is a direct correlation, in my ~~~~i~~~ that 

exists between lification as a genetic 

KLteration an FISH is a robust 

netho far detec g gene amp ificatian. Final.Xy, 

plification as eterm~~~d by FIS is a clkb2aily 

~ea~i~gf~~ t is associated both with 

3oor rognosis an the rediction af t~e~a~~~~~~ 

response. 

you very rn~~~= e to turn 

ium uver to Dr. obert ass I the associate 

director of oncology at ~e~e~t~~~, who will 

xx2tinue our discussion. 

~~c~~~a~c~ a ~~~~ca~ 

R. MASS: Go0 afternoon. y earns is 

Eobert I am a medical u cologist, as -@JeJi, 

ts the associate director of oncology t Genentech, 

'Is'ou have heard a great deal tbis morning 

MILLER ~~~~~~~NG ~~~~~~~ INC. 
735 8th street, S.E, 

Washington, D.C. 20003-2802 
(202) 546-6666 



out HER2 diagnostics, and we fully agree that 

t:hese discussions are critical as new t erapeutics 

are develope in oncology that target the specific 

molecu1ar alterations that are associated with 

cancer. I think it is clear to everyone in the 

ru~m that we are here to discuss a fairly unique 

,opic for QDAC. We will not he discussing a new 

indication or an ~x~~~~e~ indication far a 

:herapeutic but, rather, e will he discussing a 

new diagnostic methodology, s~ec~fica~~y 

fluorescence in situ yhridi~atio~~ to select 

patients Ear a tar et7b-J therapeutic. 

r. Press ha just reviewed with you a 

im ortant observations, We has 

?sta~~~s~ed t mental icrlogic link between 

~mp~~f~~at~o~ of FT protein overex ression of 

ke target. of Herceptin, the HER2 protein. Me has 

ills0 shown you ata that a~~~ys~~~~ by identifying 

:he specific maILecular alteratio in breast cancer, 

:an provide hot pr~~~osti~ and 

reformation in patients with x-east cancer. 

dition, this or~i~g you hear 

:onsiderable ata resented that 

immunohistochemistry, which is the only currently 

npproved methodology to select patients for 

MILLER REPORTING COMPMY, INC. 
73.5 8th street, S.E. 

~~~~~~~t~~~ D,C. 20003-2802 
(2021 546-6665 
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erceptin therapy, appears ta have significant 

accuracy issues when it is a plied to the typical 

clinical samples of formalin-fixed, paraffin- 

embedde material. It was really these three 

at led US to evaluate 

Vysio~ as a a~te~~at~ve ethod to select 

patients for Iierce tin therapy. 

eier plot dern~~s~~at~~ the 

significant sumrvival, benefit that was achieved when 

3erceptin was ad otherapy in our ivotal 

Eabel_in trial. I think it also ilLustrat.es the 

critical ~~pu~ta~ce af accurate ER2 assessment. 

3KAy atient Wit 2 averexpression will 

tAis survival enefit from Herce Inaccurate 

3ER2 assessments atives as we11 as 

false positive results, will Lead to subo 

Ainical results. 

Qur hypot esis in hegi~~i~g t is work was 

at ~at~vys~~~ wiL1. provide hysicians with an 

Cl~~~native non-immunohistochemical assay method to 

3ccurateXy ~~~~~~fy patients for Zi"ercept;in therapy. 

My goal over the next twenty rn~~~tes will. 

363 to x-ovide you with data t 

~dditbx-x of Pat Vysion to the Kerceptin label in 

xder to identify patients for Merceptin therapy. 

M25LER RESURGING COMPANY, INC. 
735 8th street, S.E. 

Washington, D.G. 25803-2802 
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I will be reviewing two studies that 

port this labeLin First I will 

discuss the concordance study which estabLis 

concordance or the level of agreement etween 

PathVysion and the cLinical trials assay. You have 

heard that the clinical. trials assay was an 

method that was used to select 

patients for the ~er~e~t~~ pivotal trials. An 

acceptablg level. sf concxxdance was the standard 

Uxztt was used for a prova2. of the two 

~rnrn~~~~~sto~~ern~cal assays t at are currenf--y 

labeled to ai in the seILection of patients for 

3erceptin therapy, t eing the Herce Test assay 

md the Pathway assay. 

Next f I: will discuss with you an 

3xplaratory cZinical ~~t~~rnes analysis. his was a 

ective ex loratory analysis of FISH status 

2.s a predictor Q clinical_ enefit in the pivotal 

3erceptin trials. As art of this study, 1 will 

~llso be describing an ~~te~-~a~~~ato~y validation 

assessment that we con These data, 

?arti~~larly w e context of tfie HEjF;12 

xiology t card about earLie.r, support the 

2ddition of ~at~Vys~~~ to t e Hercfapt-jn labeling. 

At‘ the outset, I wouJd like to comment on 

M~~~E~ REPORTXI\JG COMPANY, INC. 
735 8th street, S.E. 

Washinghm, D.C. 20003-2802 
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the source of t e tissue specimens that we used for 

this work. Both of the studies utilized tissue 

sections that had been archived from patients who 

were either screened far e~~~~~~e~t or actually 

enrulled in the ~er~epti~ ivotal trials. These 

tissue se.ctions were used specifically 

Herceptin pivotal trials represent the 0 

database th. t is currently available to correlate 

HER2 d~a~~ost~~s with treatment outcomes. 

During my talk I wiZX. mention issues af 

bob-informative FlSK results, ax2 will also review 

some elements of ~~te~-~a~o~atcry variability. e 

relieve that these are a direct result of the age 

irion of the specimens t 

urtilized for t e work I will show you. 

Z'he primary objective of the concordance 

study wa to establish t e ~u~~~rda~~e or the level 

sf a~~ee~e~t between t e clinical trials assay and 

~at~~y~~~~. This was a respectively defined study 

dC.ch uti.lized t e ClinicaI. trial. samples that weye 

retrospectively tested with Pat~Vysio~. 

The ~a~~~at~~y as single-blinded to the 

qxior clinical, tria assay results. The analysis 

Qan was identical to the Herce Test concordance 

~rotmcol that was used for FDA approval of that 

~~~~E~ ~E~~~T~~~ ~~~~~~, INC. 
735 8th Street, S-E, 

~~~~i~~t#~~ R.C* 20003-2802 
(202) 546-6665 



2X1 
iagnostic assay. Concordance was first 

established in a ~~p~~at~~~ with appraximately 

equal distri utions of CTA positive and CTA 

negative results. As mentioned earlier, a positive 

result was a CTA score of either 2-t- or 3+ and a 

negative result was a CTA scmre of eit far (j or 1, 

This equal distri rovides maximal 

statisticaf power to assess the level. of 

For this work, FISH positivity was 

defined as a Test ratio of greater than 

to 2, and FISH negativity was a score of 

less than 2. 

ary ~~dp~~~t of this study was 

ante in this papul tion with an equal. 

~st~i~~t~~~ of CT positive and negative scores. 

The secondary en points inc1l.J 

isconcordance extrapoXate to a mure 

resentative popul. tj.on of breast cancer, that 

is, the patients who were actually screened for the 

3erceptin pivotal trlials, 

In addit~Q~ to concordance, we also 

%ssesse hich is an 

alternative statistical measure of the level of 

agreement etween two testss The assumptions we 

e were that a concordance level of 75 percent or 

MILLER REPQRTING COMPANY, INC. 
735 8th street, 5.33, 

~a~~i~gtQ~, D.C. 20003-2802 
(202) 546-6666 
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less was prespecified as an unacceptable level of 

CtZXGlC~rda~Ce. e sought 90 percent ower to detect 

a 5 percent ~mpr~veme~t over that unacceptable 

level. on a one-sided test on proportion, and those 

assumptions Led to a sample size of approximately 

~~ri~ e clinical. ~eve~oprn~~t ~ro~ram of 

L-rerceptin, nearly ~~~~ atic;nts had cLinical, tumor 

samples sent ta Is e laboratory Corporation of 

Urierica, a central reference testing aboratory, 

3x-I the CTA assay was performed on those s 

;"rom that 001, nearly 90 percent or 5271 patients 

nad at least two uvlstained tissue sectians that 

remained in the archives af LabCorp. 

at sample, 623 atients were 

randomly selected in an a proximate one to one 

ratio, s~e~~f~~a~~y 317 CTA negative s 

HI6 positive s ecimens were i ent:if-jed an 

il.nderwent FIS testing. 

esults were ~~~e~a~~~ in 529 or 85 

>ercent of the samples, and this 15 percent non- 

informative rate is slig 

xt3xent ~o~-~~~~~~at~v~ rate that might be expected 

!hxm PathVysion and is likely, again, due to the 

ige and the conditicon of the tumor specimens that 
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were used. 

Here are the results. In this ~~p~~at~Q~ 

with an equal distribution of positive to negative 

SCOrEiS 8 the overall ~~~c~~da~c~ was found t:o be 82 

percent. The Kappa statistic was 0.64, which 

~~~~~ates a go0 1 of agreement between t 

zests. Kawever, in ~x~rn~~~~~ the discordant 

results mire carefully, one can see that there is a 

significant a~y~~e~~y in the distribution of 

discordant results, with the ajcn-ity being in this 

category that were ~r~~~~a~ly scored as CZ"A 

gmsitive but on FISIJ: testing were noted to be 

rregati-ve (I 

ing that 2 X 2 table to a 4 X 2 

one can appreci te that the 

najority of these 88 iscordant samples are faund 

in the atients w 0 were originally scored as 2+ by 

ihe clinical trials assay. The overall. 

lification in this group was noted to be 24 

percent. 

he a~~~erne~t etween ~at~~ys~~~ and the 

clinica trials as ay was very big in the other 

three atient grou h 1 want t:o ofnt QU'IL 

that there were 21 out of these 197 patients who 

showed no evi ~;nclle of amplifications with a 3+ 
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scare, and there were al.s;Q 9 patients here who were 

amplifie but showed no evidence of protein 

overexpression using the cZinicaZ trials assay, 1 

will come back and discuss these atients a little 

bit later in the talk. 

The previous results assessed concordance 

in this artificial population with an equal 

d~st~~~~t~~~ of ositive an ative scores. But 

in order to better assess how Pat Vysion might 

perfor ~~at~~~ of breast cancer, 

e arn~~~~~~a~~~~ rates by each GTA 

sccxe into t e ~~~~~at~~~ that were actually 

screened for the pivotal trials, That is, the CSQQQ 

cornea with ~~~as~a~~c reast cancer. is is the 

~str~~~t~~~ af scores, 5 ercent scored 0; 9 

ercent scored I; 26 percent scored 2~; and 23 

percent of the ulation scored 3+. 

If one looks at t ification rates in 

this distri you can see that 2 out of the 58 

patients scoring a 0 would lified; 7, of the 

9, l-i-; 2 of the 3.0, 2-k an 21 of the 23 3+ 

patients. 

Taking this ata and canverting it into a 

2 2 concordance ta le, ane can see that, as 

fZ?XpeCted, in a mm-equal distribution population, a 

MILLER R~~UR~~N~ COMPANY, INC. 
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mux-e representative pcqmlation, the overaH 

~cmcordance improved to 88 percent. 

As you have heard, the only FDA approved 

MEi?2 diagnostic assay that as been directly 

compared to the clinical trials assay is the 

SercepTest assay. As you can see is slide, 

she level of a~ree~~~t between PathVysion and the 

fl.inical trials assays whether ane ibxAc3 at the one 

XI one p~p~~at~~~ concxxrdance or whether one looks 

2t the extrapolated p~p~~at~u~ concordance, is very 

similar to the hovel of agreement between the 

-IercepTest assay and the c inical trials assay. 

So to summarize the conclusions of the 

ante analysis, the cxmcordance between 

~at~~ys~~~ and the CT in a one to one opulatic3n 

is 82 percent* This excee ed our prespecified 

Jevel of acceptability. The level of ~cmcx3r 

between ~at~~ys~~~ an the CT is consistent with 

t between ~ercepTest an the CTA. We believe 

that these conclusions suggest that PathVysian will 

ro-vide similar performance compared to HercepTest 

when. used as a surrogate for the clinical trials 

assay ta select patients for erceptin therapy. 

ante data that X have -just 

shown you is sufficient ta support the a proval of 

MAIMER RE~~RT~~~ COMPANV, INC. 
735 8th Street, S.E. 

Washirkgton, D.C. 20003-2802 
(2021 546-6666 
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~at~vysi~n as a method to se ect patients for 

Herceptin. Hawever, we went on to canduct an 

additional exploratory assessment of F'TSK as a 

predictor of c inical benefit from Nerceptin in 

several, different Nerceptin trials. 

The rationak for ~~~d~~t~~~ this work was 

an important post-approval commitment that we had 

zade to the Food and Drug Adm~~~strat~~~ to explore 

cMwzr I-U%?2 d~a~~~st~~s in the context of Herceptin 

zlinica trials. But mcze ~rn~~rta~t~y, this would 

peso provide addit~~~a~ ata to support X-SE-T. as an 

prupriate metha to select patients for 

Again, the objective was to explore the 

re~at~~~s~~~ between t XSH status, that is, FISK 

pxiitivity or FfS and Herceptin 

A.inicaJ, benefit as assessed by a retrospective 

malysis of several different efficacy arameters, 

ineLuding response rate, time to disease 

progression and survival, in three erceptin 

clinical triab, ese incJuded the ivotal trial. 

y with or ithout Herceptin in the 

first-line treatment of metastatic breast cancer. 

It also include the pivot 1 Herceptin monotherapy 

trial in second- or third-line treatment of 



metastatic breast cancer. We also eval_uated a 

supportive Phase II trial of Herceptin mQ~ot~erapy 

as first-line treatment of metastatic breast 

Only the results of the first two trials 

patients. 3 want to emp asize again that these 

trials re resent the only large database avaiXable 

to correlate HER2 ~~a~~~st~~s with treatment 

outcome from Herceptine This tissue database was 

not designed far subsequent validation of 

alternative diagnostic assays. 

tumor bloc s or tissue sections 

patients in these trials, only tissue sections were 

ived at LabCor ~bviu~sly~ dinical outcomes 

2ata is only available for atients who scored 2+ 

3r 3-k by the clinical trials ssay because that was 

There was a total of 799 patients who were 

2!nrolle in these t ree trials, and 784 had 

3rcbived tissue se~t~~~s t at remained at Labf+orp 

3vailabh for FISH testi We initialLy utilized 

xnused tissue sections that remaine in the archive 



at LabCoup that we thought were suitable for FISH 

testing. mxm those 63.. patients results were 

generated in 540. 

1x1 order to maximize the ~~~b~r of 

patients who had FJS results available for our 

retrospective cZinicaJ outcomes analysis, we 

qqxroached the laboratory of Dr. Michael, Press, at 

she university of Southern California. 

iad developed expertise in erformi.ng FISH testing 

332 tissue sections that een reviously 

~rnrn~~~sta~~e~. ese 244 samples that represent 

:he difference between 540 and the '784 possible 

ens were sent to USC and ~~~e~we~~ FISH 

where 225 results were generated. 

is total cohart of 765 results, which 

represented 96 ercent of t e patients enrolled in 

shese trials, was utilized for the ~r~~a~y analysis 

lata set Ear retrospective analysis of c 

3utcomes. 

The Werceptin mu E;r;;zpy trial, leading 

~0 approval i ication, enrolLed 222 

xstients. The key e ibility criteria included 

3;ER2 overexpressi~~ wit a CTA at t e 2-k or 3+ 

,evel and disease pro ress-jon after at least one 0~ 

TWO prior The rimary 

MTLLER R~~~RT~~~ COMPANY, INC. 
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endpoint was response rate as etermined by an 

independent response eva~~at~o~ committee. 

Were are the results. There were 263 

patients of the 222 enrolled that demonstrated gene 

a lification by FEX, jective responses were 

noted in 33 of t use patients, for an overalri 

onse rate of 20 percent, In this trial there 

rdere 46 patients who failed to show am~~~f~~at~o~ 

Vysion, an there was 0 response seen in 

chose 46 ercent, fur an overal response rate of 

3. As a point of reference, the response rate in 

this trial. in the total opulation of 2+ and 36 

?atiemts was 15 percent. 

This is t n of the pivotal. first- 

line triaX which randomize 469 atients. ain, 

R2 overex~ress~o~ at t e 2-k or 3s level was 

required. No erapy for metastatic 

3reast cancer was allowed. The primary endpoint of 

this trial was time to disease regression, again 

353 ssessed by an inde endent response evaluation 

clommittee, and response rate and survival were 

secondary end 

Looking first t response rate in t 

!2Yci"aZ. # olie can see t at for the 325 patients 

crowing gene amplification by ~athVysi~n~ the 
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735 8th street, S.E. 

Waehington, D.C. 20003-2802 
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response rate ~m~~uv~d from 30 to 54 percent, 

hereas, the 126 patients who were found not to be 

amplified by ~at~~y~~~~ ad no apparent improvement 

in their res cmse rate, 38 versus 40 percent, with 

a value of 0.74. 

These Kaplan-Meier plots demonstrate the 

time to disease rogressi~~ for the FISH positive 

and FIS ative subsets. As you car3 see, there 

was a ighly significant im rovement in time to 

Csease progression waft Werce tin was added to 

~~ern~t~era~y in the am lified group, with a risk: 

ratio of 0.44. A much smaller it was noted in 

the ~1s~ negative groupI wit a risk ratio of 0.66. 

lots 

~ern~~~trate the overall survivaZ for the FISH 

positive and the FISE ne~at~ve roups 4 Survival 

resents the most clinically ink ortant and 

clinically relevant efficacy ~~d~~i~t in metastatic 

Lx-east cancer. you can see from t ese curves, 

there was a ly s~~~~f~~a~t im royemeng in 

coverall survival in t e amplified group, with a 

risk ratio of 0.69, an there was no a 

3enefi.t. with the addition of 

chemotherapy in the ~~~-arn~~~~~ed grou 

risk ratio of 2.07. 
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To summarize this data, within 0th 

hotal. trials FISH asitive status appears to 

consistently identify a population of atients whu 

enefit from ~ercepti~ therapy. In the sin 

agent trial. all of t e responses were noted to be 

e ~u~b~~at~~~ trial the FIS 

positive group generated significant clinTcal 

oenefit looking at all t ree efficacy yaria 

e clinical results that I have just 

shown you were generated from FISK resullts 

~erf~~rned in two different Laboratories. Each 

laboratory was orced to use different types of 

tissue sections for FISH testing. Previousiy 

unuse tissue sections were utilize t LabCorp; 

~rev~o~s~y immu sections were use at USC, 

This was necessary in order to maximize the number 

=>f atients with FIS result e clinical 

sutccsmes analysis. 

e conducted an inter- aboratory 

validation a sessme~t to ensure that the assay 

~et~~do~ogy differences between the two 

aratories wouI_ nut influence the interpretation 

e clinical outcomes results that I ave just 

shown you. In this processI a total. of 248 

patients wit ~~~W~ ISI- results from La Co-j--p weye 

MILLER REPURTING CUMPMIY, INC. 
735 8th street, S,E. 

Washington, D,C. 20003-2802 
(202) 546-6666 
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sent to USC for repeat FISH testing in two stages, 

These were, in fact* i mu~ostaine tissue sections 

from samples that had been stained in unused tissue 

sectians originally at Lab&x-p. 

is process all of the patients 

who had an original FISH negative score at LabCorp 

were retested at USC, along with a large comber of 

FISH positive specimens. Results were obtained in 

221 of these 24 

Were are the results. he overall. level 

3f agreement was 92 ercent. For the patients who 

lnTere foun ta be TSH ositive at LabCorp, that 

result was almast perform y confirmed at USC, with 

3n agreement rate of 9 percent. However, for the 

patients with an original score that was FISH 

ative at LabCar e level of agreement fell to 

74 percent. 

When we looked more carefully at these 3~' 

3iscordant s~e~~me~s between the two laboratories, 

ge discovered t ercent of t 

h.ad teste e clinical trials assay. Given 

the previous concordance results that 1 s ared with 

you, wit ification rate of 90 ercent in 

the 3+ group, this was indicative of some degree of 

underscoring at. LabCorp. 
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In your briefing baok we extensively 

review the s~~~lar~t~es and the differences in the 

I_aboratory techniques between the two centers, that 

is # LabCorp and USC. After ~~rn~~~t~ng this 

evaluation we ~~~~rm~~~~ that f~~~arne~t~~ 

differences in the conditions of the specimens t 

were used led to t e need for differences in the 

protease digestion step w ich likely accounted for 

some degree of ~~~e~sc~~~~g that had occurred at 

LabCorp. 

x er to ensure that this observation 

iiid not ave an effect on the interpretation of the 

21Jnical outcomes analysis that I showed you, we 

rronducted an ex loratory secondary analysis where 

gxeference was iven to t e result fro USC when 

that resuZt was available. 

As you can see from this table, there was 

no impact on t retation whether one looks 

3t the primary ata set cx the secondary data set, 

IThe FIS positive patients cansistently derive 

zLinica1 benefit from Herce tin as compared to f--he 

FISH negative group. 

Now 1 despite the primary and t e secondary 

analysis that X have just shown you, and after the 

3iscussions that we heard today, there are a number 
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of unanswere questions that remain with clinical 

relevance~ r, Press reviewed with you the current 

understanding of HER2 biology, that is, the 

invariable asso~~at~o~ of protein overexpression 

when there is arn~~~f~~at~o~ of the gene and 

invariable presence of arn~~~f~~at~~~ when there 

overexpression of rotein. 

Despite this fundamental biologic fact, 

because of the assay ~e~fo~rn~~~e issues t 

have talked about today, discordant clinical 

populations do exist. One might ask do FISK 

Fositive patients w 0 have less than 3+ protein 

averexpression, that is, , 1 or 2 

i-23 

~mrn~~u~~~to~~ern~st~y benefit to the same extent as 

patients who are am cl.early 

ht also ask the question do 

~o~-am~~~f~ed patients who show igh levels of 

zenefit tv the same extent as F SW positive and IHC 

3+ patients? 

FiThat can be concluded regardin these 

subsets from a retros ective analysis of the 

pivotal trials that 1 have just shared wit you? 

ilelX/ statisticians will. tell yau that tIrre patient 

lumbers in these discordant subsets are simply too 

MILLER ~~FO~T~~~ COMPRNY, INC. 
735 8th Street, S.E. 

Washington, D.C. 20003-2802 
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small to provide a definitive assessment. 

Are ~r~s~~~t~ve triab feasibl.e? I think 

this is an important issue and I want to review for 

yuu how diffhzuh such trials may be if we take the 

most clinically important questicrn that remains 

~~a~s~e~ed~ do amplified atients who 

score less than 3-k on an ~rnrn~~o~~sto~~ern~stry assay 

erive the same benefit from erceptin as an 

and 3-c- opulation? 

I want to take you bat to this 

extrapolate lot that I showed you 

earlier. Again, we showed in a ty opulation 

of breast cancer that 88 ereent of the p 

WOUl be fully cancordant. They would either be 

plified and non-overexpressed, or they would 

be arnp~~f~ed and overexpressed. Pf we isolate the 

iscordant subset of interest ere, you can see 

that 2 percent of patients with breast cancer will 

sccxre 0 on an IWC assay and found to e amplified 

by ~1s~~ I percent of t e 1+ grou and 2 percent of 

the 2-h grou would be am~~~f~ed as shown here, 

That said, at represerrts 5 ercent of the total. 

breast cancer po~~~at~on~ or roughly 20 ercent of 

e amplifie patients, 

The survival benefit that we have 
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demonstrated for Herceptin would reclude the 

~und~ct 0 timal clinical trial, that is, a 

ized clinical trial between no Herceptin and 

Kerceptin. An alternative ~o~~ra~dorn~~ed trial 

design we thought was a pr~priate would be a non-- 

inferiority design, where the objective would be to 

compare the cl_inical. outcomes of the 3-t- and 

ified group to the grou of interest, those 

scoring ess than 3-t and emonstrating gene 

~rnp~~f~~at~u~. 

This trial would require sample size of 

~p~~ox~rnate~y.~~~~ atients in order to 

iiefinitively establish non-inferiority, Because 

the discordant Lion represents only 5 percent 

of women wit etastatic breast cancer, this would 

uire screening nearly ~~,~~~ women to populate 

this trial. 

If we go back ta this sJ-i e!, One can see 

that the other d~sc~rda~t subgroup of interest, the 

3+ but nom-a lified roup / represents only 2 

ercent of t z-east cancer population and 

that would require s~~ee~~~g nearly 50,000 women to 

such a trial. 

I thin the cic=rn af whether this is an 

appropriate utilization of clinical resources in 
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order to conduct clinical. research in reast cancer 

is an important uestion for the cammittee to 

discuss * 

In summary, we have shown you two ieces 

of data to support our supplemental application, 

The concordance analysis demonstrates that 

Vysion will rovide similar perfar 

cAinicians compared to the HercepTest when used as 

3 surrogate for the CTA to select patients for 

L-$erceptin therapy. e clinical outco es analysis 

at I showed you provided additional. ata to 

support FIS as an a~~r~~r~ate method to select 

patients for Herceptin therapy. 

We believe t ose observations support 

3ur final conclusion that the Merce ackage 

insert should be odified to ~~~~ude PathVysion as 

an a ropriate metho to aid in t e selection of 

tin therapy. ith that I will 

stop. I than YOU or your attention an ill 

sxxswer questions. 

r.?R. l-4 hank you very much. We 

dill now open it up to questions from the 

committee. Dr. ~~pprna~~ 

DR. I think the answer to 

MILLER REPORTING COMPANY, INC. 
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DR. LIPPMAN: So, the idea that there is 

10 percent of c2verexpressers of the protein that 

are FISH negative, in your impression, the are all. 

virtually artifacts if done currectly. 

R. 1 don"t Like to say r1a3,1Fr in 

~iQl~gy, ut the n~rn~ers would argue that it is 

very infre~~ent~ it is a relativeZy infrequent 

fZ?trelYti. 

DR. ank you. I guess what 

bathers me a little bit is we are c~~pa~~~g these 

2-b 3-i- numbers wit II-K as if they really are done 

in the same way by traine laboratories, high 

~~l~rne f ~~a~-~~t and really I am getting the ense 

that the igger issue is just the experience af the 

Laboratory d the v~~~~e. hen you are laoking at 

you open it up to all the laboratories 

that may do very low vo umes, and when you look a& 

ey are very select laboratories t 

have hig volumes and high training. So, I think 

that is really more of the issue than what ta da 

with a 2-+ or 3+ -- you kno like a 3+ positive, 

FISW negative, that is really not as much t 

issue + e issue is loo at those labs that are 

getting 3-b that are not oing the procedure ri 

cm need to be trained in some way. 
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DR. PRESS: I agree with that tc2 some 

degree ut I w~~~d also em hasize something that 

Dr. WLeary discusse earlier this mornin The 

way in which the tissue is processed will. have an 

effect on the avocet of ~rnrn~~~sta~~~~g t at you see 

in the end roduct * For example, in some of the 

most ex~~r~e~c~d labs, when the tissue has been 

processe in an a~~~~u~~~-~ased fixative, like an 

c&-based formality e amount of 

~rnrn~~~sta~~~~g that ycm see in that sa le wiZJ be 

~-l.lC higher. so, those basal areas of what is a 

ression has to be set not only by the amount 

zf ~mrn~n~sta~n~~g but a ~0 knuwin how the tissue 

2as been recessed. So, it is a complicated issue, 

DR. ut you have aoked at the 

same at was 3+ and you are gettin 

1 just thin that we may e dealing with a real 

3electian issue. You X-IQW, the FISH la 

2ighly traine motivate valume labs and they do 

it better. If those s were doing IHG, then 

zhe 2-h and 3-c might mean more to us in t e p+J--J$-zsjn 

assessment * 

DR. Dr. George? 

DR, This may e somewhat of a 

follow-up from Dr. Lipp This is a f~~damenta J 
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CIpeStiQn. You looked at the concordance of FISH 

and CTA. because CTA was used in a clinical. trial 

setting, and also because the approval af the 

HerrcepTest was based on CTA. ut then, yClZ.lr 

~~~~1~s~~~ was that the czxmcordance was good an 

e s~b~r~~p analyses led yau to conclude that 

the FIS assay is as go0 0x1~ better t 

i--i%?rcep'est @a not the CTA* I guess my question is 

#h-Y idn't you compare it a aiast HercepTest axso 

3r instea 

DR. MASS: Compare FISH to the HercepTest? 

DR* Yf33, directly instead of the 

CSTA. 

MASS: Our oaJ in this work 

gas to e able to l-in iagnostic assay to 

clinical u~tc~~es~ an the only way to do that was 

zcl link it atients who were seLected 

with the clinicaZ trials assay. 

DR. ~~~~~~: ut I just wonder why you 

d.idnY aXso o the ~@~~~pT~~t to just canfirm that 

link, In other ords # test A is concordant with 

test B; test B is c~~~~~da~t with test C. Ergo, it 

follows as he night the day -- 

R. PRESS: But there would be one 

Aifficulty. You have to remember that the sample 

CELLAR R~~~R~I~~ CQMPAWf, INC. 
'735 8th street, S.E. 

Washingtan, I).C. 23003-2802 
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aterial that we were working with was not ideal, 

These were not paraffin blacks t at were freshly 

cut and processed0 Those samples that were 

unstaine without cmver slips on them ad been 

stored for years and* as is well known with protein 

antigens with i m~~~~~st~~~ern~stry with storage, 

the amount of ~rnrn~~~sta~~~~g is diminis 

that is a non-ideal sample. Certainly, 

had een reviously ~rnm~~~sta~~ed and cover slipped 

ntroul not be appro riate for that kind of study. 

DR* NE ONE: Dr. Kelsen? 

~~de~sta~d~~g the limitations 

3f what you had to deal. with, I also think this is 

irery interesting material+ I ave a uestion about 

osed cLinical tria3.s. If I ~~d~rsta~ this 

right, it seems t at patients who ave a SCOX-e on 

rErc of 2+ are a more p~~~~~rnat~~al group as yau 

~~~k~d at the FISH correlation with them. I might 

xz wrong so I am sort of asking that ueation. Did 

ink about a c-l_inicaS, trial where atients axe 

zxzored by a re I etc., etc, as 2-t- who 

tmuld get Hercep e that wou.3.d be an 

riate t~eatm~~t~ who would also have a IFISH 

sssay? Because it seems to me that if the FISW is 

negative on this 2+ that you saw very little 

KILLER ~E~U~~~N~ c"OMP 
735 8th street, S+E. 

WaShingtOG* D,C. 20003-2802 
f202) 546-6666 
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clinical benefit, and that wauld e an area where 

YOU could sort of ma e a definitive statement as ~c--J 

e rale of e assessment of patients, and 

you cauZd sort of think about a two-step paradigm 

where you da IHC first and if it is 2+, whit is a 

particular area of ~~~tr~v~rsy, they woul. 

a~tQmat~ca~~y h v-e FISH and be triaged on t 

basis. Is that a practical. thi 

ASS: One af the 

~tments that we made back in 1998 was to study 

the 2-k ~p~~at~~~ in more detail. e have beerr 

naving collaborative d~sc~ss~~~s with the National 

ZanCer Institute an the reast Inter-Group in 

kerns of ~~~d~~t~~g those kinds of trials. I can 

tell you, to sort 0 marine those discussions, 

this data, when we first reviewed it a year, year 

snd a half agol e it rn~~h more problematic to 

conduct that trial. ere is a great reluctance TV 

atients wit 

Hercteptin. So, that trial wouZd ifficult to 

cxmduct. 

DR. ~~~S~N: I look at this material and 

it seems to me that if you are 2+ WI. MC and Q 0~1 

FISH there is no bene it from retrospective review. 

Is that correct? 
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DR. MASS: Say that again. 

DR. ~~~S~N: If it is 2-i- y the clinicaJ 

trials assay or, resumabhy, e HercepTest and 

FISK negative, the ~mpress~~~ 1 et from this is 

that you rarelyE if ever, saw any clinicaJ, benefit, 

in retrospect. 

DR. MASS: Agafn, we didn't actuaZ2.y s 

you the s~bg~~~p ere were 120 responses in 

the non-ampl.ifie rnQnQt~~r~ Some of those 

patients were 2-f-, SORIE? Qf t em were 3+. The 

~~rnbi~at~~~ trial is a bit mcxe pr~b~~rnati~ to 

interpret because it is a ~a~~orn~ze~ trial. There 

3re small num atients and t ere is the 

issue af ~h~m~th~rapy in those trials. 

DR. N : Dr. O'Leary? 

DR.* 1 have four questions. The 

first question goes back to the ori inal efficacy 

trials r If I recali t anel earings for both 

the HercepTest and for Herceptin, 3 believe that 

e FDA provided a post-trial analysis suggesting 

that the clinical trials assay 2% di not 

demonstrate any evid nce of efficacy. Perhaps I a 

wrong and per correct my OpiniQn 

DR. NER STONE: Dr. Jerian? 
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~~R~~~: You recall correctly. That 

is correct. 

DR. 0" ARU : So maybe this question of 

24-t FISH and FISH positive, FISH negative may be 

moot based on at least that ata. Do we have other 

data? 

DR. MASS: That data is in OUT label, if X 

3m not mista e breakdown of 6Linica.l benefit 

fram Herceptin in t ivotal trials. ot the 

combination trial an the m~~~th~rapy trial is in 

3ur label, There were either two or three patients 

&ho were 2+ who responded, depending on whose 

3nalysi.s one uses, here was some trend benefit in 

sine to isease regression for the 2+ grou 

&gain, 2-b was included in the ori inal. labeling, 

sith the underst nding that the trial wasn't really 

esigned to evaluate 2+ and 3-t- in inde 

?owered trata - Again, I think there was 

~~s~ff~~~~~t ~~f~~~at~~~ from that small, subset to 

make a definitive ~~~~~~~~~~ about the benefit in 

the 2-f p~p~lati~n~ 

R. O’LEARY: The second question that I 

have is, as I reGall at the time of the device 

evaluation panel meetin I thought I was 2x3~3 to 

believe that tissues to validate the 
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imrn~~~cytQc~~~~ca~ assay, the HercepTest, against 

the clinical trials outcome results was not really 

available. I am s~~~r~sed to come up now. I am 

just curious as to w at went on, why we have this 

tissue availa le for this urpose. ~~R2/ne~ is 

actually pretty stable according, to sume ublished 

results, as store paraffin sections, much mure 

stable than a gre any antigens. 

DR. ASS: e I didn't ake it 

completely clear. ese were not tumor blocks. 

These were 4- micron tissue sections t:hat were 

stored in a drawer. aid, I think there is quite a 

bit of controversy a out the 10s~ of e 

naterial that is stored un er those conditions, We 

ka ucted some p~el~~i~ary assessments of those 

tissue sections to do that ana ysis, and found a 

considerable discrepancy etween the CTA result 

that we originally recor ane 

that we attributed to antigen Zoss. gain, I think 

Dr. Press may want to ~~mrne~t~ ut the reason we 

ISM on these samples was because of the 

~ub~st~~ss of DNA as a target. 

DR. T ~~dersta~d the ~Qb~stness 

=>f DNA as a target. Then I just two comments, One 

is that in my personal Q inion two Labs isn't 

MILLER RE~~RT~NG ~0~~~~~ INC. 
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Washington, D.C. 20003-2802 
(ao2) 546-6666 
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really enough to do inter-hbm-atory cancordance. 

YOU can get mme idea of big ~~~~~e~s if they show 

up there, but if they don"t shaw up you have 

learned only a very limited a~~~~t~ and 1 have 

as to w ether the studies that T: fiave 

heard axe rea.2A.y sufficient. This real3.y echoes, I 

so~et~~~g we have heard before. 

Then, e crossover studies, 

ose that were FIS positive i one lab and FTE% 

negative in another nd tryin to resolve the 

clkfference between thase two an attribute it to 

so~et~~~g redbuds me of a concept referred to as 

rJ+iscrepant analysis. It is statistically suspect 

#z best, and I wonder whetter it is real2.y adequate 

ress that issue of the iseordant reszrU23~ 

you * 

DR. ~~~~T~~~: r. Carpenter? 

~~~~~~T~~~ There were about 8 to I!!S 

percent of peo am a FISH analysis didpt 

get a result. ese were obtained from the 

zpxmp treated, I presume that they stained 

positively, either 2-b or 3-h. Were there any 

clinicaL outcome data cm those pea 

DR. MASS: It is fairly complicated. The 

15 percent non-in armalive rate was the rate in the 

MILLER ~E~~~T~~G ~~M~~~, XNC. 
735 8th Street, S.E. 

~~~~~~~~~~~ D.C. 20003-2802 
(202) 546-5666 
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623 specimens as part af the concordance analysis. 

So, half of those patie ts were 0 or I+ and alf of 

them were 2-b and 3-F. Because we drew that 

from the entire 6000 patients who were 

screened, there was onLy a small nu her, actually 

about a third of the positive atients from the 

concardance analysis w Q were actually enrolled in 

3rle af the c inical trials. So, I don't naw if 

that addresses that issue or not. e lacked F~su$ 

results in anly 4 ercent of the patients in the 

bx-ial and we have Looked at the autcome in the 

?at~e~~s who were missin IiCXS3Ul'cS t and there were 

JO few patients that it was really not a useful 

~~d~~tak~~~. 

ere were any responses? 

R. NASS: In the 4 ercent of t 

patients? 

DR. Because the negative 

predicted value of the FISH assay is fairl.y 

~~~V~~~~~~. You had Q of 49 I think. So, it would 

just be interesting to now 8 even thougk it is a 

atients, ere were any res 

er group to le you kno that they might be 

DR. NER STONE: Dr. George, df you want 
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to make a statistical comment? 

DR. GEORGE : YEW, just a comment a 

that. YOU said that the numbers were split between 

the negative and positive on t e CTA, but the 

missin was not split the same way. 3 just 

since you have explanations for other 

thing that cropped up t at were discrepant, maybe 

you have one for this -- it looked like 10 percent 

tiere missing in the CT positive atients an 

percent were missing in t A negative patients, 

nissing being bob-reformative. In that concordance 

xrxalysis you did, you said it looked like there 

tiesi-e 94 that were non-infor ati_ve and 62 of them 

infer-e in the ne ative grou and 32 in the positive. 

#hy is that? 

Again, e pro)olems here 

is that we don't have frozen tissue to now what 

truth really is. So, it is hard to be conclusive 

out QUX- findin ut if we look at the non- 

~~f~rma~~ve results, as you point out, it was about 

twice as freshest in t e (JTA negative group as j-he 

YUk positive group. e ~verw~e~m~~g cause of ino 

result was inability to accurately score the 

sample, meaning that the signals were weak. We 

selieve t at that may e due to preanalytical 
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processing. Some of the issues that affect 

ohistochemistry ma affect FISH, and the 

ability to generate signals by FISH may be 

influenced by fixatives which render FISH nan- 

scarabILe. It also ay lead to a higher ability ta 

generate true positive GTR result. So, I don't 

have an answer for you because, again, 1 have no 

z&G.lity to know what truth was in these specimens. 

NER 

DR. To put sort of a point on the 

man -- this is far Dr. Press, 

3re you aware, in your own experience or in the 

literature, of any arn~l~f~~at~Q~ positive but 

normal expressin turnip that een r2Lgorousl.y 

locumente as such, or the converse of that? That 

iS, a high ex resser with nor al copy number of 

PRESS: In frozen tissue samples, not 

in ~araf~~~-embedded samples. 

DR. In a~yt~~~g. Is there any 

zxample that has been ri t-~rously documented? 

DR. PRESS: Not t:o my knowled 

relatively c~rnrn~~~y see them come into our 

reference laboratory from outside ~~st~t~t~~~s in 

?a~aff~~-embedded samples. 
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DR* ~~~~~ST~~~: Dr. Watson? 

~~TS~~: It is mostly a curiosity as 

to the added benefit o the chromosome 17 marker in 

the syste Did you ever look at the atients for 

independent of that marker, four 0lf 

more R2 signals, nals versus those that 

are normaIAzed against trisomy 17 and polysomy 17? 

DR. At this point we haven9 

looked at it rigorou hat i 

khat we may do with this cohort if there is a large 

Fix-lough group. e ed about doing it with 

ich will screen in total between the 

IT*s. and Erzrope 25,000 patients. So, in that sense 

e ~~rnbe~s are much larger. So, i the future it 

ink that i otential question, 

DR. ONE: Dr, Albain? 

DR* I have two ~~est~~~s. irst 

sf all, an this issue of ~~~-~~f~rmat~ve FJISH to 

3r. Press I in your refere practice how often 

nTould you is not this data set but where you 

3x-e gettin recessed etter, how 

sften woul cm say that you stilLI. nee IHC? Or, 

lo you feel that the field is goin to the oint 

here optimally FISH will. be the only assay? 

DR. PRESS: Let me answer the first part 

iXILLER ~~F~~T~N~ COMPI?INY, INC. 
735 8th Street, S.E+ 

Washington, D-C. 20003-2802 
(202) 546-6666 
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af that. I anticipated t:hat might come u 

aske my laboratory adm~~~strat~r to go thraugh the 

CIRG cases that we have received to date, and 

those are co ing in from aZ1, ifferent Iaboratories 

to be evaluated for FISH. There are 6 

have received so far, e have failed to enerate a 

FIS result in four af thase sam leg. So, the 

failure rate in rnat~~~a~ t at is freshly cut u 

paraffin blxxks and processed is much lower in our 

Laboratory than it is on this material. that we 

received in t e collaboration with Genentech. 

DR* 2x2 we moving to the issue on 

eventually where FISH would e the 

x-dy one? Do you see that coming aon? 

DR, PRESS: 0 I see it co ing soon? 1 a 

not going to e the erson to make this ecision, I 

~~a~g~ter~ 

I can tell you w at my personal view is of 

this. If this is a mem er of my family or patient 

that is referred to me from a hysician t 

dealing with, I efinitely want to have a FIS 

ussay in order to make a ecision. e routinely, 

in our practice for our own institution, do both 

For referral 
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aterial mm the outside, the referring hysicjan 

can specify ~~~c~ assay t ey want and SQ t 

limit us, but we da recu~~e~~ ta them that we 

cantinue to do bot What is done in the future 

e seen. 

hat is what I am trying to 

get at. How are you using bot / given what you 

lzave just said about CIRG? 

DR. GIRG is a little bit 

iiifferent. FISH is ein used in a central. 

oratory to screen for entry to the clinical. 

xrial, FISK alone in that articular setting, So, 

e i~~~~~~~st~~~~~~st~y is zzot re3_evant, although 

qe wil be doing it in those samples but it doesn't 

-3ave the same t~~~arQ~~~ tine t ISK does. 

T1SE-x we have to turn aroun ediately and that is 

~53ed for entry to the trial, So, in the future we 

have that ft have it now. 

Then a cmrollary uestion on 

che 2+ ta Dr. Mass. Do you think we nee 

Aarify t e Labeling urther, dition to the 

?IS iSSuel on the 2+ ca e other wording 

Aat TSM ~~~f~~~at~Q~ is neede 

DR. EJTASS: ell, that is a 

pestion that 1 think should be discussed by the 



panel. The data that we showed suggests that the 

dot wha is taking care of patients ets to pick 

etween I+xrcepTest or they get to pick between 

PathVysian. The donFt get to p.fck the clinical, 

trials assay. 50, when you 100 at those two 

assays together, we shawe at they woul ive a 

clinician the same ~~~~~rnat~~~ in terms of acting 

as a s~rrQgate for the cfinicaZ trials assay. 

In the clinical outcomes analysis, when 

you loo e subgrou analysis there are small 

numbers of patients, and it is provocative -- I 

think that is the appro r-atg term tQ use for f-he 

data -- at FISH may dis~r~mi~at~ 

between the 2c, 3+ opulativn. There are atients 

where I again, ~mrn~~~~istu~~em~stry doesn't detect 

that are clearly arnp~i~~~d tkroug 

so, how an in hysicia ChQQSeS t0 Use 

a iki.ttle bit on their volume, some af the 

~~d~v~d~a~ issues that we heard about this rn~~~~~~. 

Butt again, that is an issue that J think the panel 

nay want ta spend more time iscussing. 

DIR* : Dr, Lip 

DR. ~IPP~A~: Again, in terms of your 

.JiXXlClUSiQR, I: believe that you have shown that this 
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is useful and correlates FISH with clinica 

outcome. ut since Kathy broug t up the issue of 

the label, I am not ready to say that FE!% is 

better, based on the data that yau ave shown, than 

IHC!. I am ready to accept the fact that there is 

very little quality control for who is doing HK 

and so the 2+, 3-+ ay not really be SQ if done 

correctly. Again, this is based on small numbers, 

retrospective, ings that you pointe Qllt. 

$0, it is an accepta 

zCLternative and may be better. I think it is 

provocative, ut in terms of ~ab~~i~~ and how we do 

,his, I think the approach oug e sort of what 

hue talked a out this m~rRiRg in the se SC; $-fiat $-his 

is.5 useful; you have shown it nicely; and the 

iiecision of whether it is FISH or THC may depend on 

the experience af th lab. his is where you talk 

to pathologists. I mean, if you have a very strong 

pathologist with excellent ex farience in IHc who 

has concordance ata, an SO QR, I think I 

totaLly appropriate, especially since we ave heard 

Press that there is reaUy very little, if 

=yy I difference if one cur-rectly. They are 

nanitoring the same thing. So, if it is really IHC 

positive I it is really FISH positive and vice 

MILLER REPORTING ~U~~~~~ INC. 
735 8th Street, S.E. 

Washington, D.-c!. 25003-2802 
1202) 546-6666 
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versa, which is obviously unique to a ILLot of 

situations we wiLS face later with other genes 

where there really is estabLLshed discordance 

between expression and a~p~~f~~atiQ~ that have 

biologic i~p~i~at~u~s. This seems to be retty 

unique to me, this very tight r~~ati~~s~~p between 

the a Jification and expression. 

DR. NER We are oing to have time 

to get into discussion in a little bit. I would 

Like to keep now to ~~~st~~~s to the sponsor, if we 

can I ecause the F as to do their presentation 

~2nd then we will have more time for iscussion. 

Dr. Blayney? 

~~Y~~Y: TWO Dlass. 

I understan thewe are two available FISK assays,, 

Why di YOU ick ath'ufysion? 

ASS: There were two reasuns that we 

One was the direct labeling that was 

talked bout both this ~~~~~~g and this afternoon, 

an that gives igher assay relia In OUT 

experience there is less assay failure with a 

directly La probe systems as opposed to ";he 

two-ste procedure th t was discussed with the 

indirect FISH. The othei reascm is the fact that 

there is a centramere con'crol robe in the 

MILLER R~~~RT~~~ COMPANY, INC. 
735 8th Street, S.E. 

~~~~~~~~~~, D.C. 20003-2802 
(202) 546-6666 
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~at~vys~~~ assay system that is lacking in the 

Inform system. 

DR. I think I will defer t 

next question. It is mare of a labelin question. 

DR. 5. Mayer? 

MS. DRYER: In view 0 e fact that, as 

presented this mornin f what we are earing is that 

these tests are often, particularly t 

testing, not dune under ideal, or standardized 

conditians, yeL we are looking at cZinica1 trials 

testing that is done in this way. 

~rn~~~cat~~~s do you t ink there are for patients to 

2egin to t about what inds of testing to 

3emand rom ~~ysic~a~s to ascertain, in a rel.iable 

May based on. yaur results, just what their status 

is and whether or nat t in fact, candidates 

Ear Merceptin? 

DR. X think your questiun probably 

gets to how HER2 is being tested in the c~rnm~~~ty 

z~f laboratories that are doing that assay, I think 

zhe results that rnrn~~d resented this 

naming, from the College af A erican ~at~~~Qgists, 

is one of the a propriate venues 

assessment in terms of their survey rogram. 1 

zhink those kinds of survey ~~~g~arns are very 
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important. Again, it tends to be I think the 

laboratories that are larger valume labs that 

sides but I think her data was provocative. 

DR. E: Dr. O'Leary? 

DR. ~~L~A~~: It is sort af interesting to 

hear this being brought forth for a labeling 

change. I am still. concerned abaut the inter- 

Dbserver varia ility and 1 resume that Vysis is 

bringing Pat ack for indications for lxse 

change as weLl an that they woul 

Bore inter-laboratory variability data. If so, are 

you aware of what that data ight be? 

E: Dr. ~~trna~~ 

DR. Yes, T: would like to point 

r>ut that there is a parallel submissive. Actually, 

it is not the first s~brn~ s-jon we have seen for 

3liS articular FISH device, 

~~~s~de~ab~~ addit~~~a~ data in that submission 

l?hich we could hare ut are not prepared to share 

niith the panel. at this point in time. But the 

ytic ~~r~~~rna~~e of t e assay has been studied, 

and it has been studied at rn~lt~~~~ sites. 

DR* I: would like to ask a 

question. x know it is not appropriate for the FDA 

MILLER REPQRTING CQ~~~~~ INC. 
735 8th Street, S.E. 

Washingtan, DaC. 20003-2802 
:202j 546-6666 
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ut 1 think, as a clinician out in t e ~~mmu~ity~ 

it is appro riate for me. y ~~d~~sta~d~~g is that 

the FISH assay is extraordinarily intensive in 

terms of personnel to do Venus the ~rnrn~~~- 

emistry. Sa, can you tel.3, me what t 

is in terms of units? e ~rnrn~~Q~~stu~~e 

~va~~ati~~ is one, hOW uch more is the FISH assay? 

3ecause we are tal otentially about hundreds 

ousands af s e~ime~s across the basted tates 

svery year. 

c I can tell you what my 

?ersunal view of thi g if yQu pJj.11. "j-f 

~rnrn~~~~ist~~ emistry is une, ISK is a~pr~x~mate~y 

ZWQ. St costs a roximately, d say, from 

twice as much to two and half times as much. to do 

3 FISH assay. Tfie range for that, 1 would s 

mast of the clinical lalbs goes from somewhere $300 

to $45~1 as a clinical test, depen ing upon the 

laboratory across t e country where it is being 

performed. From my point of view, the difference 

between and irnrn~~~~~st~~~~rn~ca~ assay and a FISH 

assay in terms of t rice 0 the test that is 

being char 6x3 is negli le because the t~e~a~~~t~~ 

needs to be applied a~~r~~~~at~~y. 

s wonderful as e~~ept~~ is as an 

MILLER R~~QR~~~~ CQ~~~Y, INC. 
73.5 8th street, S.E. 

Washington, D-C. 20003-2802 
(202) 546-6666 
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engineered therapeutic, it ~lai.nY? cheap. It costs 

rn~~ey * The first vial that gets crac e-j of the 

therapeutic is more expensive than the diagnostic 

test. so, 1 think it is w~rt~w~~~e to have these 

assay results as accurate as possible so that the 

t people get into treatme at isn"t even 

considerin sort of the uman cast of being 

assigned to the wrong group for t e wrong therapy, 

That is my personal view, that it is very cost 

sffectfve to pick the most accurate assay a 

even if you were to do bath assays. 

I?.. NE SAUNA: Otkrer questions? 

0 response] 

I would like to then reak, if we can be 

3ack at four o"clock for the F jig presentation* 

you * 

[Recess] 

NER S~U~~~ Dr. Jerian? 

DR 

R. GO0 afternoon. I m Susan, 

J-erian, and I will_ be resenting the FDA clinical 

review for the t~ast~~~mab la plement to 

include FISH testing as a method to select atients 

Ear treatment with t~ast~~~mab. 

e objective of the submission is to add 
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information on the use of fluorescence in situ 

~ybr~di~at~~~ for HER2 amplification to the 

trastuzumab package insert. 

As a note af bat ground, the original 

application was approve in September of 1998, and 

trastuzumab is in as a single a ent for use 

second- or third-line in etastatic breast cancer, 

3.x-i in combination with aclitaxel first-line in 

netastatic breast cancer. 

In add~t~~~~ e indications statement 

Chx~ says that Werceptin should only be used in 

patients whose t~murs have HER2 protein 

e reasc3n for this statement was 

:hat the ec~a~ism far the antibody binding effect 

jFas elt ta be irectly directed to protein on the 

rell surface, an the se~~~d issue was that TSH 

lad not been ~~rf~~rned at that time. 

In reviewing t inal data, Dr. 

.YLeary was correct in recalling hat we analyzed 

2-t- and 3-t- atients se tely as an ex 

xkalysis, an found actual.ly quite refound 

lifferences in t ree of be efit in those; two 

pxxlps. 

A section in t e label, entitled HE 

xotein overexpression, was include which states 

MILLER R~~~R~~N~ COM Y, INC. 
735 8th Street, S.E. 

Washington, D.C. 20003-2802 
(2021 546-6666 
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that data from both efficacy tria s suggests tfiat 

the beneficial treat ent effect:s were largely 

limited to patients with. the highest level of HER2 

protein overex ression, ~arne~y 3-c. Although this 

statement isnft to imply that it is a quantitative 

3ssay. 

An additional section, entitled 

etection of HE rotein, 

pears in the Xabel. As you ave already heard 

e clinical trial assay was what was 

med to se ect patients for t e clinical. trials 

on which Herce tin was approvers but thr; 

Test is the approve assay. So, the label 

states that t est has not been irectly 

studied for its a ility to predict Herceptin 

treatment effect, but een compared to the CTA 

XI over 500 breast cancer histology specimens. 

urther to state that of 

thase specime s testing 2-+- on HercepTest, only 34 

percent would e expecte to test at least 2+ on 

the CTA, ich would be 

expected to test 3+. 

dition, af pecimens testing 3+ QFI. 

MercepTest, 94 ercexlt would be expected to test at 

least 2-e on CTA, including 82 percent which would 

MK~LER ~~~O~TI~~ ~U~~~~, INC. 
' 735 8th street, S.E. 

Washingtan, D.C. 20003-2802 
(202) 54C;-6666 
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be expected to test 3~ 

At the time of ap royal, there clearly was 

some uncertainty regarding the optimal method for 

selection of atients who wauld benefit from 

therapy. Should it only be 3-t patients or 2-t- an 

3-t. atients w 0 receive the IX-XKJ? Looking at t 

two ~~~~~uh~st~che~~stry assays that were explxxed, 

:here clearly was variability in the results. 

This was the impetus for a astmarketing 

~~~~~t~e~t that Genentech made to assess the 

:Li.nical autcone of p tients selected -f-or treatment 

3x-1 the basis of the DAK0 test, or the Kerce 

R2 d~a~~~~t~c~ ion the context of 

Ierceptin c~~~~ca~ trials, 

F~lluw~~~ the ap royal, ~e~e~tec~ came to 

IS in March of 2000 nd informed FDA about results 

>f exploratory retros ect-ve FTS analysis Q the 

:linical. trial spec~~e~s* The original pro 

2as rejecte by FDA due to a lax e am(-Junt. of 

zissing ata. The ata appeared to be ~~~~~~~ in a 

ran-rando faskion. When we examined t e cli-yj--al 

>utcame of the atients for waft there was no FISH 

-esult d for wham there was ~~ss~~ data, we found 

Aat in the control arm patients there was a very 

.ong survival, ortianate to what would be 

MILKER R~~~R~~~G COMBER, INC. 
735 8th Street, S.E. 

Washington, IZ?+Cw 20003-2802 
(202) 546-6666 
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expected or w at was reflected in the clinical 

trial overa21, and that would make the results for 

the patients who did have a FISH result seem 

artificiaL3.y mire largely different between the 

treatment and the control arms. 

~~bs~~~e~t t:a that, Genentech came back in 

August of 2000 and discussed a proposal. to mini 

the arn~~~t of rn~ss~~g data y running FISH on 

previously stained s and that is where Dr. 

Yichael Press‘ me into the picture. The 

Pement was filed in April of 2002 and, 

~~rn~~ta~e~~s wit Vysis file a supplemental. 

PMW with t e Center far Devices, 

The BLA under ~Q~s~de~at~~~ today oes not 

EulLfiU t e postmar commitment. There are 

other trials currently being conducted in the 

sdjuvant setting, t athology data of wKxh you 

neard about earlier t is mornin that wiXl address 

these commitments but those trials wiXl. not 

completed for anot e-y -four t-,0 five years. 

in the bat ground to this is 

3ur erception of tf"Le field af HER2 testing. Our 

perception is that ME 2 assessment is not 

Uxaightforwar that there is marked variability 

in results between ifferent ILaboratories, as we 

MILLER R~~URT~N~ COMPANY, INC. 
735 8th Street, S.E. 

~as~i~gt~~, D.C. 200Q3-2802 
(2021 546-6666 
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have all been made aware of exquisitely today; that 

there is extensive off-la f31 use of other 

antibodies for immunohistdchemistry, the home rew 

assays; and there is extensive off-label use of 

FTSH. 

In additio we feel that t 

~~§~~der~ta~d~~gs on the part of t e treating 

physicians regarding tile advantages and limitations 

of the various assay meth~dQl~gies. 

all these factars, we felt that there was great 

importance in ~~v~ew~~g the FISH data o tained from 

e clinical. trial ~~e~~rne~~ a5 it is unli 

another randomized trial of this particuXar sort 

iKill e conducted, 

What is the nature of the data? e feel 

it is useful to make t is point to begin with, 

at is dat that erive from 

prospective ~a~d~m~zed~ daub e-blinded, controlled 

multicenter tria2s ~~v~d~~ data regarding 

definitive predictive capa jJi.ty of FISH and data 

regarding the ~~rnpa~ab~~~ty of FISH versus 

i~tu-c~~rn~~t~y~ Therefore, any conclusions 

drawn from these ata shoul take those ~~rn~tat~~~~ 

int.a account. 

hat they are, they are exploratory 

~I~~E~ ~~~~~T~~~ ~U~~~Y~ XNC. 
735 8th Street, S.E.. 

~as~~~gtQ~~ D.C. 20003-2802 
(I-202) 546-f;666 
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retrospective data from two Zaboratary sites with 

very rovocative results, which may warrant 

inclusion into t age insert in some capacity. 

hree basic stu ies were done, and you 

have heard a out these today; 1 won't go into a 

reat detail again. The ~~~c~~da~~e study whicXz 

looked at Screene specimens and the IINK scores 

ranged from 0, to l-t, 2-k or 3-5; the cLinical_ 

e study which Joa ed at specimens which were 

zmly 2-t- and 3+, in other war ose patients 

xnxKLled on t e trial; an a va~~dat~~~ study which 

&as undertaken when the second la oratory was 

srought into the picture. 

All. laboratories use the PathVysion FISH 

sssay by Vysis. The two laboratory sites were 

Laboratory Corporation an the lab of r. Michael 

Press. Specimens were 0 t;xined fro the three 

tllinical. trials that you have already heard 

described. 

ed at the success an failure rate 

sf obtaining a FXSH result from these sam 

the cuncor ante study, conducted at LabCorp, 623 

samples were tested from whit either a negative or 

positive result was obtaine in 529, for a 15 

percent testing faiZure rate* 
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Xn the cLinical outcome stu 

laboratories were assessed. A tatal, of 784 patient 

samples were tested altogether with results in 7655. 

The individual. labcxatcxy testing failure rates 

were 14 percent at ~ab~~r~ and 8 percent at the 

Press lab. 

in the validation study 250 samples from 

&-Axh a result I-lad been obtained at LabCor were 

tested in the Press la with an 13. percent failure 

rate. 

Both ~ab~~at~rie~ employed slightly 

3ifferent tee niques even fro those in the pat 

insert far ~at~Vys~~~. In part, this was 

necessitated by the t e of tissue sam 

izhey were dealin e briefing documents 

Q through these difference in detail. I will not 

reiterate t 

IIn ~ev~ewi~ the case re ort forms for the 

FISH scoring that accurre at both laboratories, we 

nated that there were lower FISH scores on samples 

at the LabCorp site compare to those at the Press 

lab. When we bake at discordant results, we saw 

that 32 percent of sa testing positive atl the 

Press site tested negative at abCcxp, where oniy 2 

percent of sampl-es testing positive at LabCarp 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

27 

1% 

19 

20 

21 

22 

23 

24 

25 

259 

tested negative at the Press site. 

e conducted additional exploratory 

analyses on the data provided, and estimate that 

between J,O-30 percent of the LabCorp values in the 

range of IL.0 to 2.0 -- this is the FXSH ratio score 

which would ave been a FT: H negative result -- 

ight be patients who would. benefit from 

t~a~t~~~rna I namely, would have been 3+ by the CTA. 

Moving on to the concordance study, in 

general the F A primary analyses agreed with those 

There was moderate concor 

idth the Kappa statistic of 0.64, when CT positive 

defined as 2+ a We also did the same 

analysis but efinin CTA ositive as 3-+ only, and 

there we foun better concor ante, with a Kappa 

statistic of OAL 

FISH testing missed 11 percent of the 3-+ 

On the other it selected 4 percent 

3f the 0 to I+ sarn~~es~ an FISH testing was 

ositive in 24 ercent of the 2-t samples. 

e also looked at t e concordance in the 

clinica trial outco ata to see if the effect 

was consi and in fact it did a pear to be, 

with 13 percent of 3+ samples being FISH negative 

and 34 percent of 2+ sam les being FISH positive. 

MILLER REFORT~N~ COMFABY, INC. 
735 8th street, S.E. 

Washington, D.C. 20003-2802 
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For the cl-inical autcome study, again our 

primary analyses agreed with thase of the sponsor, 

but I do want to make a special note that there are 

no clinical autcome data for atients who were 

positive c?r ISW curative. The two studies 

if~as the overall survival and 

overall response rate. 

in Jooking at the rando study 

ahere relative ris refers to the ris far 

ression i e t~astu~uma pl_us chemothera 

versus that in the e Thus E 

3 lower val_ue in relative ris would denote greater 

~~i~ica~ be efils in t e trastuz~mab arm. e have 

h-2 eat group * yau can divide this number 

3;~ two to get the number of atients per arm. 

Going back to t e original trial_ where wf3 

analyzed 3+ and 2+, the rebdxive risk for 3+ 

MXLLER REPORTLMG CU~P~~~ INC. 
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Washington, D.C. 20003-2802 
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atients was 0.42. here was a clear clinical_ 

enefit for those patients in time to progression. 

Fur 2+ patients it was 0.82. The confidence 

interval crosses 1, There was no apparent benefit 

in time to progression. 

ith the new data usin FISH, we see very 

similar results for FISH ositive and FIS 

negative, t the FIS ative grou does 

ear to have some benefit. If you look at the p 

value, it is around 0~4, So, we were interested 

in reakin out these groups to ee what was going 

e smaller su roups, nizing this is 

very exploratory and the numbers do become very 

small. 

In the FISH ositive 3-b rou we see the 

beneficial effect pre In the FISH positive 

2-f group there as no clinica benefit for time to 

progression. Again, the numbers are very small. 

~~~eres~~ng~y~ for the FTS negative 3-k group there 

did seem to enefit in time to progression, 

and for FISH negative 2+ patients there was no 

clinical. enefit. 

Let me 0 through t eier curves. 

Again, goin back to the original stu y, these are 

3-b patients only. They may be FISH positive or 
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IS negative. he top arm is the tras~~z~~a~ plus 

erapy arm. e bottom curve i the chemo 

alone arm. The curves separate early and stay 

ax-ate for the duration of the follow-up, and 

there is clear clinical. benefit, 

These are the 2+- atients from the 

325ginal analysis. There is no clear benefit here. 

There is no difference between the curves. 

ing at FISH ositive patients, this is 

very reminiscent of the 3t grcxqr the curves 

separate early an ave a very clear di 

throughout. 

For the FISH negative group the curves 

iIs0 separate an remain se arate throug The 

relative risk was 0.6X nd the value was 0.04. 

Ne were concerne about what was going cm here. 

The FISH positive 3+ rou seemed to benefit t 

nest I) For the FISH positive 2+ t ere no 

iiifferences in t e curves statistically. 

hen we loo ed at FISH negative 3-t -- 

3gaix-2, c>tal ~~f~~~at~~~ with only 20 atients 

per am, but this was intri For the FISH 

ative 2-t patients the curves are ~~~e~~~~Qsab~~. 

So to recap, i we 1cmk at 3+ atients, 

tihether they were 3+ overal.l, FISH positive 3-t. or 

MILLER R~~~RTI~G CQMPANY, INC. 
735 8th street, S.E. 

W2X3hiWJtOX-l~ D.C. 20003-2802 
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FISH negative 3+, there appeared to be a clinical. 

benefit. en we loo ed at 2+ patients there was 

no clinical, benefit in t e overall 2.+ group or the 

subgroups. 

e ran the same analyses for overall 

survival, and there is a similar e 

relative risk for 3+ atients was 0.7; 2-k, there 

@as no clinical benefit, We see almost the same 

ers and same confidence intervals for FISH 

sasitive and FIS negative. 

When we get to the subgroups, the IFISH 

msitive 3-c- ~bgr~~~ had a relative risk of 0.5~ 

3ut when we o back own to the FJSW negative 3+ 

which in ti e to progression a peared to 

;how a benefit, at does not pan out for overall 

nrvival. There was no apparent benefit there. 

I will gu t the curves quickly, 

rhese are t e original nalysis 3+ patients 

clinical benefit; 2-h patients, 0vera.U 

;urvivaZ, no differenceq 

FISH positive patients, regardless of 

-mmuno-histochemistry status, clinical benefit. 

YKEH negative ain superimposable curves 

for overall survival. 

FISH positive 3-t, the group that appeared 

MILLER ~~F~~~~~~ COMITY, INC. 
735 8th Street, S.E. 

Washington, D.C, 20003-2802 
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to enefit the most; FISH positive 2-t-, we saw no 

difference between the curves. gain, small 

numbers. 

FISH negative 3+, no difference. FISK 

negative 2+, no difference. 

0 recap on averall surviva1, 

group there a peared to e a benefit in I%+ overall. 

and FISH ositive 3-t ut not in FISH negative 3+, 

e 2-t grou regardless of FISH status, there 

eras no dinic enefit in overall, survival. 

FinaLly, we looked at overall response 

rate e Were woul e groupin of the 

~sto~~em~stry scores together and here we 

nave separated out the 3+ atients from the 2+ 

patients. e looke ose that were FISH 

yx3itive, ere FIS negative an then 

overall I all patie 

Fbr the s overall, e addition of 

~~ast~z~rna rovi clinical benefit, For FISH 

positive t rovided cl_inicaf. enefit. 

But or those that were FXSW negative there was no 

evidence of a response rate. 

Mhen we go to the 3-b grclu , again we see a 

Denefit for FEW positive patients. 0 benefit for 

i?ISW negaeive atients but a benefit overaLL 

MlELER REPORTING COMPLY, INC. 
735 8th Street, S.E. 

~~~~i~~t~~~ D.C. 20003-2802 
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Here, 1 will remind you, the numbers are very 

small. It is difficult to explain this high ~~rnbe~ 

an the control arm but I would venture to say there 

is no difference etween these two arms. 

Then going to the 2-t patients, no matter 

how we 100ke at the data, there was no evidence of 

clinical enefit from the addition of trastuzumab 

to chemotherapy. 

FinaLLy, there was the single agent 

trast~~~mab trial looking at overal res f-~nse rate. 

uou ave already see this data. We aZso further 

oroke it out by CTA 3-e an CTA 2-b. I think the 

sffect overall was similar in ter s of response 

rate. 

ata together, the concordance 

data, the clinical outcome a and the validation 

studies, e to the following conclusions: 

First r at acted-laboratory variability in test 

results can be seen with the FISH testin 

evidence by differences observed etween the two 

selectee laboratories and that there is an expected 

fail_ure rate for o tairling a FLSW result by the 

3fER2 FISH assay. 

That concordance between FISK and GTA 

testing is moderate, but we wi13, see between II. 
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percent and 13 percent of patients who might 

benefit from t~ast~z~~ab therapy, namely the 

~rnrn~~u~~stoc~em~st~y 3+ atients who would not be 

selected and, we would see 

nearly 4 percent of patients wha would not have 

been eligible for the clinical. trials, in other 

those who were i mu~~-histQchemistry Q or 1+ 

itive by FLSW. 

For that reason, we feel it is not 

possible to determine the utility of treating 

patients whose t est FISH positive and 

~rnrn~~o~~stoc istry 0 and I+ ey were not 

xnxil.led onto these trial 

There are insufficient data to 

definitively describe the redictive capa 

31SH as tXle first and only test to identify 

patients who woul. benefit from trast~~~mab 

therapy. 

Direct comparative claims or statements of 

quivalence or superiority efween FIS 

~rnrn~~o~~sto-chemistry cannot be ma 

at we can say is that the clinical 

xtcome study in a preselected ul.ation indicates 

Lhat FIS appears to be a useful method for 

selection of atients who are known to be 

MILLER REPQRTING COMPANY, INC. 
735 8th Street, S-E. 

Washington, D.C. 20003-2802 
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istochemistry 2-t- or 3-6. 

ut we are left with some questions. 

First, do patients wfaose tumors test as FISH 

ositive and eit 

2c benefit from trast~z~mab therapy? We simply 

km't have the data for the 0 an I+ patients and 

the data atients is, at est I anecdotal 

s.nd doesn't look too 

Secondly, how muc inter-laboratory 

ility exists in the cornrn~~~ty for ISM and 

~mm~~oh~stochem~st~y testing of HER2 once these 

zests are out t ere and are used more extensively? 

inally, ed~cat~o~a~ 

y professionals need to 

be in lace to optimize testing an interpretation 

of results? 

DR. N Now I would 

like to 0 en the floor for questions for 

layney? 

DR. ~~A~~~~: Thank you. I guess, like 

many around the ta I am .hntri ued by your 

analysis on the FISH ne 3+ positive 

patients, 20-some patients in each arm showing a 

0.04 significant level benefit in this group which 

MILLER REPORTING COMPANY, SNC. 
735 8th Street, S-E. 

~as~i~gton~ D.C. 20003-2802 
(202) 546-6666 
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is ISH negative. Reflecting cm this ixningfs and 

e rest of the day93 ~o~ve~sat~~~s~ first of all, 

do you have an explanation for that? Second, was 

t-his value adjusted for le ~~~par~s~~s? 

DR. value was in the FISH 

negative curve overall, 

DR. FIS negative 3+? It is on 

?age 13 of your hark I don't know the slide 

~~R~~~: I esitate to even use p 

values for exactly t at reason. I don't purport to 

Qake a whole lot out of the p v ue in these 

analyses. 

. BLAYNEY: so, I guess t e ~~~da~e~~a~ 

biologic ~~est~~~~ as ~~da~e~ta~ as we can 

do you have an exp~a~at~~~ for why your exploratory 

analysis ay have shown this result? 

DR* ~~RI~~: From the ata, I can only 

escribe w It is intriguing; it 

atients 

who are FISH ne ative do benefit. erhaps they 

were not tru y FISH negative. Perhaps -- 1 mean, 

you coul go on an ~yput~esize a number af things. 

I on"t purport to say I know the reason why. 

DR. ~~~~~~Y: I: take it from this that z 

MSLLER REPURTIMG COMPANY, INC. 
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agree with your conchSion that b0t assays may 

provide benefit, the availability of both assays to 

p~ys~c~a~s and pat orogists. at would be a 

useful thing. 

DR. ~~R~~~: slis is the analysis that had 

the value that I referred to, FISH overall. 

DR. E: Dr. ~~pprna~? 

R. Following up on that same 

s~~g~~~p, the FISK negative, 3-t group, on page 18 

where you ut response ata, you discarded that 

completely a~t~o~g~ some of the other subgroups you 

thought ade more sense. is is very 

consistent with the patterns you see wit survival. 

It is page 28; it is ere you look at response 

rates on a ta le of FISH ne ative and ositive. 

idhat that SbQWS is t at in the FISH negative, 3-t 

striking aspect of this table is 

that they had by far the highest response rates and 

it was a litt e higher in the Herce tin group. 

But, you know8 it is 62 and 55 percent 

wit ~~ern~t~e~apy wit or without Herceptin versus 

29 percent in the 2+. Dr. GeorGe can help us, but 

zither this is why we shoul 0 SU~grQUp 

xialyses or there is sc3 ething really going on here 

because that is pretty striking. 

MILLER ~~~~~~~~~ COMPANY, TNC. 
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The other thing is if you assert that FISH 

is the gold standard and the data are very clean, 

SO 1 guess I don't understand why in the ISH 

ositive, 2-k rou ere wasn't a benefit, Because 

24" ay not mean anything but FISH positive should, 

DR. JERIAN: ell, we were very struck by 

that too. e were expecting that the FIS 

able to help you d~s~r~rn~~ate those 2-t atients 

tha has al-ways been the pro roup for us 

to know how to deal with. 

ut to fCdlQW--Up then, I 

guess I don't u~dersta~ YOUX- COI=ldUSiQ~, UMe Of 

yQUr CQW.dU ion slides w ere you say -- the last 

conclusion slide -- where you say the c 

=>utcome suggests th pears to be a useful 

nethod for selection Qf patients Who are known to 

be XHC 2-c or 3+. l?here do you have the data to 

nake the ~~rnrnent about 2-t? 

DR. ~~R~~~~ I am simply describing the 

~~pu~at~~n of patients that was assessed. The 

pQpulatiQn assessed in this trial, were only 2+ and 

3+ patients. 

DR. ut the 2+, even in the 

subgroups, FISH positivity di at all. 

Right? In the subgroup that was 2t, FISH 

MILLER REPORTTNG CU~~~~~ INC. 
735 8th Street, S.E. 

Washington, D.C. 2006)3-2802 
(202) 546-6666 
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positivity didn't declare a group that benefited. 

lying this assay to this 

group of patients see s to select out or f--u11 out a 

grou of patients w ave clinical. benefit. I am 

not concluded that per se in that particular 

roup there is a enefit. 1 don't t 

thiS ata, you can ma at cQncluS.jQn, 

: Dr. George, id you want 

:Q comment? 

Just a quick comment. Susan, 

IOU have set a dangerous recedent here for 

SpQ3-lSQrS to came in here with too many subgroup 

malyses. ut I think this is okay but we ought to 

ind o ~~t~rp~etat~Q~ t at we do in 

er settings. YOU use the right adjective, this 

is pr~vQ~ative* ~~tr~g~~~g, certainly not 

Aefinitive in any way, nat even a pr~a~~~~~ that. 

30, 1 think sometimes e get carried away with too 

nuch iscussion sf thi don't make a roper 

3CCQUnt Of t e fact. that it is small roups, 

subgroups, and so forth, 1 thimk it was presented 

in that s irit SQ We ShQlJl n’t try tQ over- 

interpret it now, 

DR. ut one of the most 

xxxsistent findings in the subgroups, Qth ii-l 
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survival and response, was the 3+ FISH negative' 

muc higher responses and so on. All I am saying 

is if we 0 s~~g~~~~s we ought to be careful. Same 

of them we think are mcxe important and others we 

elsen? 

DR. KEIJSEN: If I loo at the survival 

curves for 6489, on age 1.5 and 16 for either -- 

since we are talking about addin a test, for 

Either 3+ or for FISK positive, uttin aside all 

the other s~~grQ~ understanding al1 the 

p.lestions about ~bgrQ~ps # ose curves look 

3tri ingly similar. ithout dra 

JQl-TkC~USiQnS ecause of t e retrospective nature of 

where YOU 3ILl of this, one CQUl. ine a scenario 

3QUl talk about either 3+ Qsitive on 

ist~~hemistry or FIS positive, wh 

ZQ ive clinical benefit with some degree 

ich seems 

of 

clomfart. So, I am struck by the use of FISH in 

zhat setting. ecause the pro lematical gror;b 

ne is still. the 2+ atients. bat I am struck the 

nest by is if it i ical f 

understanding all. the problems with t at, and ~1s~ 

negative, those patients on"t seem to enefit by 

my of the analyses t at you did. Is that correct? 
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They didn't seem tt=a benefit by response if it is 

Their survival curves really look 

~v~r~~pp~~g. Time to progression is overlapping, 

SQ‘ Fade is useful in this analysis in looking at 

at subgrou attests as a ne 

If it is po itive it doesn't help you a lot more 

Is that a f ir interpretation? 

oul agree with your 

interpretation. 

DR. r. Mbain? 

I just wanted ta add that 

this 3+ T only 43 patients 

total_, and the 2:, FISH positive anIy 32, These 

Hfferences can even be expXained by various 

nostic factor di ferences among the women in 

these tW0 ave afly m~~tivar~ate 

analyses een perfor ere yau can a 

rd for treatment effect redictive 

factors in the multi-variate odel, such as num 

3f sites of metastatic isease etc? To me, 1 can*t 

y make much out of this without knowing where 

:his sits. This is just a univariate analysis in a 

Jery small subset, 

DR. JURIST: we di some multi-variate 

analyses and nothing weighed out in particular, I: 

MILLER REPORTING COMPANY, INC. 
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don8t have that data here to discuss in detail an 

it actually isn"t in your briefing document. But 

we loake at a variety of factors from the original 

trial.. We really didn"t feel that those analyses 

would necessarily be as appropriate in this 

N: Could I clarify for the 

mittee some of the reasons why we went through a 

lot of these an In part, we wanted to 

explore t em as much as think you af-l wanted to 

hear them, that, because of all the 

ublic statement that we frequently hear being 

made about FISH. aving the data set here, we 

said, okay I let/s look. Xt is being prum~te 

at can discriminate 2% ositive 

atients, who benefits and wha doesn't. 

$0, these analyses are not 

anythin ut provide i~~~~rnat~~~ a 

know f and how I_ittle t we have, and how 

those dat are both bet use of the 

nature of the data to ma e ~Q~~a~a~~~e claims, as 

well as just the size and the amount of data. SO, 

we thought that it would e useful to ma 

data pubilicly available SO that people can see what 

data supports some of the statements that we, at 

MILLER ~EP~~~~N~ COMPANY, LNC. 
-735 8th street, S,E, 

Washington, BeC. 20003-2802 
(202) 546.-6666 



the FDA, have een hearing. 

STONE: Dr. ~~pprna~~ 

DR.* ~~PP~A~~ I would like to follow-up on 

what Dave Kelsen mentione and what was just said 

about the 2-t-. ave, you sai that in t e 2+ group 

that are FISH negative, FISH COUL be useful to 

separate out t that on't enefit, thOSe 

that are 2c and FISH negative. ut I guess I am 

aving trouble w en 1 look at t e relative risk 

ata and the ~onfi ence intervals. Maybe 3: am just 

missing the data when you Xoo at survival. and so 

XI that FTSW elps istinguish 2-b if it is 

I mean, t ISW positive, 2+ -- you can 

nake the same statement, Dave, about the 2+, FISH 

negative as you can a out the 2+, 3SH positive, 

Light? 

1 was thinkin about not 

iv-e a therap that you are reasonably 

confident won't ark. It struck me, looking at 

these curve ey are exploratory 

etc" f they sure look like if it is FISH negative at 

2+ -- 

R. ere is the data if it 

is 2+ on survival? 1 may have missed it because 

there was a Lat of data presented, but where is the 

MILLER REPORTING COMPANY, INC. 
735 8th Street, S.E. 

Washington, D.C. 20003-2802 
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at if you are 2+ and FISH positive you 

benefit? 

One of the issues that was raised because 

all the claims that FISH has, what was just 

into perspective y CBE is that this may @ lP 

this 2+ mi and you pointed out if 

it is 2+, H negative it is useful, I guess I am 

missing where if it is 2+ how FISH hel s you any 

way? ecause if it is 2+ and ISH positive, at 

least from w it doesn" t elp you 

either I The confidence intervals over 

R. I will is to the FDA, 

but if 1 loOk at the single a ent data, on page 19, 

onse rate, if it wa FISH negative an 

positive, if I remem er correctly, you saw no 

~nses in those atients. 

. But I am Looking at the 

survival_ w ere you have e relative risks an the 

confidence intervals, aJIl those tables on survival 

here can we I00 there to show how in a 2-t- case a 

FISH positive -- 

DR. ing at the last 

survival graph on page 17, FIS negative, 2+ 

positive. They look like they overlap, overall 

MILLER ~E~~~~~N~ ~~~~~~, INC. 
735 8th street, S.E. 

Washington, D.C. 20003-2802 
(202) 546-6666 
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DR. LIPPMAN: But then look at the top of 

that page, here you have a 2t which is FISH 

positive and you see t e same curves. They still 

overlap. So y point is if you ave 2% FISH 

doesn't help you cme way 0~ t Again, with 

the caveats of su~gr~ups~ we don?. get any leads 

at FISK helps us issect the 2-t- whether it is 

?ISH positive or ISW negative. 

* Can I sk a different 

Lplestion, goin ack to the rou studies this 

~o~~i~g? The eligibi ity requirements for the 

xxrent trials invcihi g use of He+-cepf-in, could 

TOU just refresh my memory, was it at 3+ on 

~~t~~~~rn~stry ox FE3 

at is correct. 

~~L~~~: That sort of implies that 

s have acce ted either of 

Amse two as a riate entrance criteria for a 

study. it doesn"t imply it; it says it. 

DR. In fact, at least one of 

:hose studies -- Susan can correct me -- form part 

>f the ~~~trnarket~~g ~Qrnrn~trne~t~ to answer that 

fuestion specifically, what is the roXe of FISH 

when teste praspectively as an eXigi 
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criteria? You saw that they are going to be 

assessed after t e fact central laboratory-wise, 

etc. 

R. ELSE&l: But that means we have 

There is enough data to say that if 

you are ositive 0 e of the two tests that is 

all you nee to get into the trial, understanding 

t one of the ai s is to see if that is true but 

that esis was t e ethical and you 

craul treat atients 0 e basis of that analysis. 

DR. Yes, and recall also that 

zhat is the ad~~va~t population. 

DR. Yes, 3 erstand t 

dGd2 is an even mure pressing is 

?ersonabl.y a 

R. NE r. OVh3ary? 

DR. O"LEARY: 1 am trying ta make sure I 

erstand the ~rn~~~~at~~~ so if you could tell. 

ne if I am getting t ist of this correctly, 1 

JOUL interpret t at what you are saying is that 

:here is no evidence that FISH a ds significant 

ation to the clinical trials assay in terms 

sf the clinical ~~t~~rne~ studies. Is that correct? 

1 mean, because of t at issue of overlapping 

xmfidence interva2s? 1 have three specific 
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uestions I 

DR. J-ERXAN: So, the first question is did 

FISH testing add a~yt~~~g in the selected 

opulation -- 

DR. 0 the clinical triaL3 

assay? Do we ave evidence that it does? Y 

interpretation was no base 

R. JERIAN: 1 don't think we can 

necessarily extra ecause we an"t have the 0 

3n I-+- patients. 

R. L we don’t have any 

lata on FIS for selection ecause we don't have 

zhe 0 and 1-i- atients. at we do ave is a 

correlation with the clinic 1 trials assay, and 

hat correlation study gives results that are 

similar to that 0 the WercepTestq Is that 

-33rrectly s~rnrnari~i~g~ 

DR. Yes * 

R. Than you. 

. Other questions for FDA? 

Thank yau very much. k I am left 

idth the feeling that this is even more of a mesa 

than I thought before. 

[Laughter] 
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$0, I am going to need help here, folks, 

I do want to reiterate what someone said. I think 

that this is even more of a compelling question 

ecause this drug is eing introduced into the 

adjuvant setting, where people are going to have to 

live with the side ef otentially the 

long-term side effects of a lot of edication. I 

think we really are goirrg to nee to look at this 

tu figure out if there is a enefit, who benefits. 

Turning to our questions, given t 

xrrent practice of oncology, FD feels that the 

xxxordance data in this SE&A ~~rnpar~~g the 

Eluorescence in situ hybri ization testing using 

?at~Vy~~on an the immune-histochemistry assay, 

referred to as the cli ical trials assay, provides 

~~forrnat~~~ useful to hysicians who nee 

etermine whether a patient s~~~~d receive 

treatment with trastu~umab~ However, the clinical 

sutcome data for FISH are problematic in that they 

lo not definitively ad ress issues of 

Tredictiveness of FISH in regard to clinical 

xHxx3me an arability of FISH to IHC. 

The first uestion, does the committee 

3cxxxr that the concordance data re useful? 1 will 

Jpen it up fur discussion, Dr. Ohye? 

MILLER R~P~R~~~~ COMPANY, UK, 
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MR. As the non-voting industry rep, 

I just have a general ~urnm~nt* hen I thin 

labeling and what dues industry think of la 

we think a e requirement to provide a 

directions for us so t at both the physician and 

patient can jointly ma (; intelligent decisions, 

hen I think of that, I think in terms of trying to 

ring into the 1 e latest inf~rrnati~n, and 

about what is ha pening in the medical 

fiel at the moments 

act that there are already home 

brew assay methodologies ein ere, and 

some off-la el Fade ass ein lied here, I 

think this weight very heavily on inserting 

~nf~rrnat~~n about the a iljty and the use of 

with whatever caveats the co mittee deems 

appropriate, You know, we live in an imperfect 

world here ut we need in ormation and we have to 

t that Ghallen and try to insert as much 

~nf~rmat~~n as we deem appropriate so intelli 

decisions can be made given what else is going on 

in the field. Than you. 

DR. R~~ST~~~: 

~~c~~~a~~ 

DR. Thanks. 1 was supposed to 
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different scale systems there and we are having to 

lay around with looking to see where we draw the 

line. is is known in the statistical Literature 

e receiver 0 aracteristic 

curves, of where you draw these Lines makes a 

difference in ow concordant things re. So, we 

ckm"t even get t e same for what concordance is, 

depending on how we draw t use lines. 

Another thing about the gold standard or 

lack of a ~~a~~a~~ is that the issues that I 

near entioned a number of times today with 

respect to sensitivity a specificity is sort of, 

JO me, misleadin I mean, the accuracy of these 

en we dan*t even now what the truth is, 

is hard to judge. So, it is not nc3wn what 

sensitivity and s~e~~fi~~ty is. 

ect to concordance, there were 

great pains taken to show that the CTA test and the 

FISH assay were, in fact, highly concordant, which 

x: think was nicely done and it seems to be true, 

concordant no matter ow yuu look at it, But there 

is an issue here. If you ad two assays that were 

100 ercent co cordant with respect ta ~~f~rrna~~~n, 

you have redund nt systems. Let9 just suppose 

that happens, pose we were presented with 

MILLER REPQRTING ~~~~~~, INC. 
735 8th Street, S.E. 

~as~~~~t~~, D-C. 20003-2802 
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results that the FISH assay gave you exactly the 

same results as the IWC results, we would have 

nothing to 0 on with r-es ect to additional 

ation we get wit respect to clinical. 

outcmme. So, then the choice between the two would 

e ased on ease of use, cost f atever is 

important. 

ut the reason that has an important 

implication is that is precisely t iscordant 

zases that provide the ~~f~~rnat~~~. So, in a way, 

de should have for tests that are less 

zoncordant; not more concordant. It is almost a 

paradox ecause it is only in those iscordant 

zases that we can get the ey information. 

OW, when you start I0oking at those, in 

this ~art~~~~a~ case wh t you see, of Gourse, is 

that it is only a certain type of iscordance that 

really is of majox concern. ecause in the results 

ehat were 1 C negative very fe were FISH positive, 

irery few in the extra elated population which is 

really, I think, e one that should have been the 

nain focus. Sa, it is in t at group we have been 

:alking a these ones that seem to be 2-t or 3-i-, 

zowever you call it, and the FISH negative -- how 

30 they do? How da we go about evaluating that? 

MTLLER R~~ORT~N~ COMPANY, INC. 
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Washington, D.C. 20003-2802 
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Well 8 first of all, it een pointed 

out that this is a rare grou It is a small 

ercejntage. It depends on which result you look at 

exactly, ut somewhere less than 20 percent of the 

total cases would fall in that category, it looks 

like. So, what do we do about that? Do you plan 

to do some kind of prospective clinical trial? us 

3 clinical trialist yself, I am always in favor of 

Ainical trials, however, 1 think we are in a 

situation here that is ifferent. hat is, in an 

3x-a of this rapi ly @vt-Jlvin 

refinements of existing ssays 8 

this is probably a silly thing to set up. I mean, 

to even thin of doin this is almost i assible 

oecause of t e large t hers that would be 

because of the im racticality of 

5oing it,, and be by the time you ot the results 

the fiel would ave moved way beyon what makes it 

3ven interestin 

so, I think t s of retrospective 

analyses are about the only way we can proceed. We 

zave to do .them, thou h, very carefully. In. other 

you can't just distin etween 

retrospective and respective studies, here are 

qood retros ective stu ad retrospective 

MILiLER ~E~~~~~~~ CC%WANV, INC, 
735 8th street, S.E, 

Washington, D.C. 20003-2802 
(202) 546-6666 
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and retrospective studies that ave been 

planne carefully with clear-cut objectives, and 

endpoints and control data of various kinds, even 

though they are retros ective it makes them a lot 

more useful than just some fishing expedition where 

none of those t ings were controlled. 

SO, I am ust throwing all t 

because t ey relate to these uestions, and I ave 

already iven some of my answers I: think to some of 

them. ave now. 

DR. Other discussion? 

Yayer? 

S. uess T just want to make 

the probably ious point that when making 

Lreatment decisions, patients are very often faced 

hXh no infor ation at all, particularly advanced 

x-east cancer atients, about whit treatment is 

enefit them and for ow long. I just 

@ant to caution the FD In a situation where we 

nave two kinds of testing, of which are 

LLearLy imperfect, of which o yield some 

~~forrnat~o~~ 1 think it is perhaps tern 

x-iticize them because of their imperfections but 

important to embrace them because they do provide 

zhe kinds of information t atients have really 

MILLER RE~~RT~N~ COMP 
735 8th street, S,E* 

Washington, D.C. 20003-2802 
(202) 546-6656 
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so, if there is some way of accepting this 

test with its imperfections, with the caveat that 

there be further researc er refine the 

tests, that is w at I think would be most 

eneficial for patients. 

DR. 

DR. Since Dr. George raised the 

issue of good retrospective stu ies and not so good 

retrospective studies, I elieve this was a very 

good retrospective study iven where we are, given 

that it was in the context o clinical^ trials, 

getti all the blocks. So, I thin e survival 

correlation. are as ~ornpe~~~~ as we are goin 

get. e can't do another study, I don't think, and 

II think they id a very good job. 

I think it is when you get into these 

subgroups and you et 24 in one grou -- although 

it is useful information, it woul have been great 

ere were a stri. jlity of FISH to dissect 

ere very compelling it 

might ave influenced us. But short of t 

think that is just a limitation of sub 

analyses, even more so than retrospective studies. 

Y nswer to the question is that this 
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concordance data are useful. You represented the 

statistical aspects of those but, because of t 

iologic basis of t we have heard very nice 

presentations on the biology behind why there 

should and taking the statistical 

concordance figures, ppa statistics or 

@hatever, in the context of the biology 1 t 

very useful. 

NER STONE: Dr. O'Leary? 

DR. The concordance studies, as 

II said, are very reminiscent of what we had to work 

r4xJ-l' with the HercepTest" So, I think it is 

probably i~~~rnbe~t in ma e-vice decision to 

lecide whet er those studies are adequate or not 

adequate to re~~rnrne~d approval at this point. I 

?robabJy would have disagreed with the panel as a 

@hole at the time we went forwar the last time. 

But J think that maybe as one thinks about 

what infor ation one pro-vi es to the clinician, we 

5xXuaH.y need to t ink about backin away or doing 

ething a litt ifferent, 

~~forrnat~o~ about the eneral types of assays that 

3x-e available, that there are widely different 

performance characteristics, that for home brew 

%ssays of whatever sort the erformance 

MILLER RESORTING COMPANY, INC. 
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Washingtan, D.C, 20003-2802 
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aracteristics may not have been well defined, and 

in some way convey the reformation that the 

clinician needs to know that their laboratory is 

usin a test for which the performance 

characteristics have been well. defined. We should 

allude to the fact that there are a proved to thg 

tests' ut maybe it should either list all of the 

:ests approved fur this indication or none of them, 

at would change with time. If it is 

zwu or three tests, maybe it is appropriate to List 

them all. If it gets to be 1.5 or 20 you may get 

into the situation where you are wasting a lot of 

ace in the ge insert- 

I suspect thoug that with time one may 

#ant to bat away from specifics of the in 

at are avai back to po~~t~~g out and 

nakin sure that t e oncologist ets toget 

oratory to understand the test t at -js being 

Ased, wit it is a test that as been validated and 

zhen how to interpret it in the context of their 

patients. 

DR. NE STAFF: I uess my question is if 

ve look at these two tests as potentially being 

~om~~erne~tary~ if somebody has a 3+ 

~rnm~~oh~sto~hem~stry from a good lab and we feel 
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that that is reproducible for however you want to 

define that in erfect world, what will FISH 

add? Because according to some of our data, 3+, no 

matter what, is a predictor of a relatively high 

onse rate. So, I think in t at situation you 

ve to do another test. You have your 

answer. 

I am even w~~~~~g to 0 out on a Limb a 

little y if you have a 0 to l+, the 

likelihood of the FISH bein ositive is very low, 

ost in the realm of noise, less than 5 percent. 

Likewise, it is unlikely to sway your decision- 

But it really is in the 2-i-, alt 

have to admit I am not sure exactl_y which subset 

analysis you want to follow, but I think there, 

because we don/t want to miss a potentially 

beneficial treatment+. especially in somebody who 

has metastatic disease w 0 may convey a survival 

en in a 2-+ who was FLSH ositive we 

might go ahead and treat nd a 2+ wha was FIs 

ay or may not want to treat them, at 

least initiall 

ut I think that I would look at this as 

complementary. I agree, there is no gold standard 

and T think that by looking at the FDA analysis, 

MILLER REPORTING COMPANY, INC. 
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where I think befare the feeling was t e new (-pXd 

standard was going to be FISH, 1 look at this data 

and feel that the immunohisto-chemistry of 3-t- is 

actual2.y t redictive of clinical benefit if 

you look at the a~am~ters that were evaluate. 

SO, I don't think we can say FISK is t 

sew gold stan at they are 

Different and we have to accept imperfections. or. 

3' eary? 

DR. O"LEARY: We are saying 2% on t 

2linica.l trials assay@ and the clinical. trials 

3ssay isn't what is out there. hat is out there 

was a correlation with the 

9inical tria2.s assay. eally, the asis of the 

iecision was ho ~r~d~~t~v~ do we thin 

-hx~epTest is going to be of what was used to 

ect for clinical. trials. I think that is a 

u-=ivariate decision point, one that says you may 

vant to use a FPSW instead because t at is the same 

cind of a correlation analysis, and there may be a 

:ase to be made for that. I: aven"t heard enough 

~0 really now ether that case can ade 

EorcefuI~y ut it seems to me that the data may 

nure cum~ellin~ for that t an it is far 

~is~r~rn~~at~~~ b~tw~e~ Z-1- and 3c by IHC. 
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DR. say that again. 

R. ~~~~~RY: The ata for making a 

primary decision may be more compelLing, or the 

analysis of t assibly be more compellin 

than is the data to use FISH for making a decision 

on a 2e immunahistochemistry. That was retty 

marginal. ACtUalJy, there was just no data to say 

that that worked. It might. There wasn't any data 

to say for sure it didn't. e were guessing. 

DR* Can I: ~Q~~~w-~~? 

* r. Brawley? 

DR. WILEY: I am sort 0 jumping ahead 

rzere in front of but this is in 

Eollow-up of what you aid Dr, Nerenstone and Dr. 

3'Leaxy. If I 0 to r. Serianfs 

presentation, looking at the 3+ subgroup -- and 1 

nave ade a career out of criticizing people for 

iioing subset analysis but I am goin Q ahead 

md hak at subset analysis data right now, If we 

relic fully on FISH, this implies that 0 the 685 

~s~~~~~rn~st~y* 3-t- tumors FISH 

tioukd have to d us not to give erceptin to 43 of 

the 685. 

SQf if I am a atient, that means that 

there is a substantiaf chance t at if 1 get FISH, 
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ISM is going to give me the wrong answer. Am 1 

reading that correctly? 

DR. JERIAN: The denominator is different. 

The opulation enroLled on this trial is 469 

atients, e 3c arm it was 3QQ-somet 

patients.. 

R. RA~~~~~ Oh, okay. You are actually 

increasing it* 1 t ht it was 43 out of 685 and 

YQU re now tellin me it is about 43 out of 300. 

DR. the 0veraXl group it would 

be around 10 ercent I 

DR. STONE: Dr. Lip 

Stacy, I would just like to 

ecause I: must really be missing t 

jwu again said that, eXJ f in the 2+, 

FISH ositive I: might lea towards givin it and in 

the 2i-, FIS negative S wou I just on? see 

the data that su parts that rom the FDA 

presentation. 

R. There is no ata because 

the subset analysis is so smal%. But i you 1QQk 

e overall curves for FISH negative patients, 

zhere oesnft seem to e very muc clinic benefit 

nrhen you loo at the large grau of FISH negative. 

50, if you look at 3~ pc~G.tive If-i~, there is 

MILLER RE~UR~I~~ COMPANY, INC. 
735 8th Street, S.Ee 
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benefit. If yau look at the overall, group of FISH 

positive patients, t ere is benefit. ut you are 

absolutely right, there is na ata. 

DR. ~~P~~A~~ Okay. hen F e issue that 

I guess was raised by 1322 O'Leary, I mean, every 

test that comes out is going ta 0 through tEzi.s 

committee nd get formally put in the label. and SO 

3n, I thin at we learne here is that FXS done 

~elJ_ by this particular assay is a good predictor 

3f outcome. it correlates reasonably well. with 

e are xllot looking at two measures, two 

IWC measure or two ISH assays, We are saying 

gene lificatio a useful pre ietor of outcame j.n 

response to the y and it happens to 

2orrePate with rotein * 

ere are other enes that are 

zpxing to cmme through ere where at correlation 

is terrible, in whit case Dr. George WOUL 

crappy because it ~~~~d give different information, 

really discor ut goin bat 

sorl. that we are in, I just think that we don't 

~n+OW f we can"t realll_y say an I think that in terms 

Df how we woul this i that FISH done in the 

right way is useful; ~mrn~~~h~st~~hern~stry done in 

:he right way, if 3-k, is useful, and Z on't thi.nk 

~~LL~~ ~~~~~~~~e ~0~~~~~ INC. 
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Washington, D.C. 20503-2802 
(2021 546-6666 
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we ham3 the ata to say which is better. They may 

And, I think we want to give our 

~~st~t~t~~~s and our clinicians and patients and 

the. ability to choose from those based 

cm their expertise an experience. e know there 

is ata to su 

lC;FER elsen? 

~~~~~~: I agree with Scott. I am not 

5x.me I see these at t oint as complementary so 

nuch as that eit er is acceptable because if you 

look at t e survival curves that Susan showed us, 

if either test is positive, by that I mean a 

asitive IHC. which we call a 3+ cx a 

gasitive FISH by this Pat Vysion technl. those 

patients have t same likelihoo of CLinical 

3enefit at that l.evej?, an uiring use of 

zests -- I a ctLy sure where 1 ee that 

ut 1 do see t e point t at if you 

zest A or you do test B an er one is ositive, 

Aen it is a prc3priate to offer the patient 

In fact, to to the clinical 

zriabs issue, I do understand that it is a test of 

othesis but it is felt to be a reasonable test 

snd you don't require both of those assays in order 
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to enter those national studies. 

DR. NER : Dr. O'Leary? 

DR. O’LEARY: I think it is important not 

to use t.he term ~rnrn~~~h~st~c emistry generically 

here because we tend to confuse the clinical_ trials 

assay the ~er~ep~e~t wheln we do t If we 

have a old standard here of any scxt, it is the 

clinical trials assay that was used to select 

atients. hat we ave here are two different sets 

of correlation studies, an it is really hard to 

take this terri en we talk about 

ility of the test in terms of the in situ 

I am not sure that we have the fuL1 

answer. e ~~~~~~da~~e is very 

similar WQ different systems and that 

would seem to favor tha either may be an 

alternative but there are al 0 all sorts of issues 

of assay perfor lot stability, all sorts of 

things like that that havenlt been resente ere 

that woul be very i ortant, I suspect, to 

clinical laboratory devices efore they would say 

that this is ready for rime time. So, I think we 

should e careful about uver-~~~e~p~et~ng thin 

from the la oratory si e have only heard a 

portion 0 what is needed 0~1 that si e of FDA j-0 
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decide that a laboratory test is ready for prime 

time * 

DR. NER : Dr. Albain? 

DR. A~~A~~: it is just ~rn~urta~t 

that the label. reflect -- and it is nut yet in the 

label about survival. benefit. Hopefully, that is 

zamin SOOn f at the survival data wiL1 make it 

into the label, that you can see a survival 

advantage if you apply yourself ta chemotherapy 

whether it e 3+ or whether it be FISH positive. 

rhat is the important thin to get out there. 

The other important thing is that to ate 

in a 2+ setting we havenIt been overwhelme with 

Jerceptin benefit, oes state it 

somewhat but I think we now have u survival. 

ould show that as well, as was 

* so, in that 

LinicaP scenario w ich is not ~~~Qmm~n -- 30-sQme 

percent here, 34 ercent sf 2-k sam les were FISK 

positive am we see this every week w en we have a 

erral. population. I think many of these 

wmen deserve FL% testing in that scenario, 

DR. : Dr. Kee an, can I take 

:he chair%3 privilege and ask to candense the 

$ycaLion -- 
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R. Sure l  

DR. ~~~~~~~~1 -- which really is 
0  we 

think FZSH should be  added  to t e  package insert as 

another test for patients w 0 would be eli 

erceptin t Is that your question? 

DR.* YE?S, that is the basic 

zpestion, a~~~~~~~ if you would like to add any 

=lomments an specific in ~rmati~~ from t ese studies 

zhat you thin is important to include in the 

LabelAng, make any specific statemeEts 

2bout, fur ~~s~a~c~~ there is a rate of ISH 

ative and I c 3+ positive patients, 

of ~~~~rrna~~~~ on any ~~s~r~rn~~a~~~~ ability of 

tus in XHC 2-k atients, that sort of stuff, 

if you have any specific 3x2 uesf-s for certain types 

xf ~~~urrnat~u~ to e in the label, assuming that 

p3u are going to recom that it be in t 

in some form at all, would you please specify what 

Lou think mi ht be important? 

hy don? we start with a 

rote because 1 think that is t Because if 

it is voted n, then yau ave your answer. Are 

shere other com~e~ts right now because we will 

zliscuss this? Dr, Redman? 

Are we voting on including 
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FISH or are vatin on ~~c~~d~~~ a brand name? 

osal would not change 

the ~~d~~at~~~ statement, but if we were to 

describe the ~nf~~rnat~o~ about FISH we would ave 

to descri e it in the setting of the data abtained 

ecific FISH assay an test, yes. So, it 

WOUl Likely be in some ortion of the labeling but 

tion statement. 

DR. ONE: so, I take that to mean 

that we will acce e methodulo~y, FISH 

ne odalagy, an pecifics will e described in the 

zody of the text. 

DR* I think it will. be handled 

cGmila.rly to what we have now for the 

~rnrn~~o~~stQ~~em~stry test, If we e data that 

uould relate to that test, if people ave questions 

3bout other assays* other 1Y 

zA-muld iscuss it with their ologist, as t 

vould xlee cl with other ty 

~mm~~~~~sto~hern~st~y tests. ~9. restrict 

,hat use, ould not restrict it but it 

nxil.d nut have a generic endorsement of FISH 

.2I-.lS Tt is naC nec2essaril.y goin 

z~~2orse any test but it will provide the data as it 

relates to a singlle test. 
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R. E: Dr, LA. 

R. ~IPP~~~: so, on that issue, I would 

like to ask Dr. OfLeary to clarify something he 

Si3i earlier, at we are eventually going to get 

to a ere We are not going to approve a test 

but a bran but just FISH, IHC or what-have-you, 

I thou t that is what you said in one of your 

comments. I at we are not there yet with 

this and we need to s ecifically talk about a 

icrrand. 

DR. ink that there are 

Frobably le al, reasons. You have to ta3, about 

y what was done if you put it in the ackage 

insert. It may at eventually that you will 

nave 15 or 20 different things and it becomes just 

ibitive to put everythin in the ackage insert 

and you have to think about things in uther ways. 

If you -have two or t then it is not an issue. 

My only presto tion would be that as we 

are talking about putting things in the ackage 

insert we are not guing to vacating any sort 

Df off-label. use. So, we are ma the ass~rn~t~o~ 

that everythin that wil.1. e describe in a package 

insert woul be on-label for what that product was 

qproved for, 
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