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rdes and In 

DR. 1 would like to thank 

everyone for coming, an oint out that this LS the 

69th meeting of 0 we are certainly hopeful 

t this will be a less eventfuf QDAC than our 

last one. 

e always like to start y goin around 

the room and having everybody intro 

fur the record, an you will state your name 

into the micro hone for the recor Ohye, if 

you would like to start? 

R. I am George Ohye, industry 

representative nominee. 

DR. 0"I"lEAR.U: I am Tim CYLeary, from the 

%rmed Forces Institute of athology.. 

R. ATSON: Mike Watson, from the 

zlmerican College of Me -jcaf Genetics * 

I am Feter Barker, with the 

ivision of the ational Institute of 

Standards and ~~echnolo 

R. X am John Carpenter, a 

nedical oncologist from the University of Alabama 

at ~~r~~~g~a~~ 

usa Mayer I a patient 
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5 
representative from New Her City. 

DR. A~~A~~: athy AI.bain, medical 

ancologist, LoyoXa University, Chicago. 

DR. Stephen Gear 

iostatistics, Duke iversity. 

David Kelsen, medical 

~~~an-~~tter~~g~ New York. 

I am Stacy Nerenstone, 

ical oncology, Hartford Hospital, Hartford, 

DR. ~~E~~~-S~~E~S: Karen Somers, 

executive secretary to the committee, FDA. 

R, Otis BrawIley, medical. 

nncologist # Emory University. 

R. ~~~~~A~~ pman, medical. 

oncologist, M*D* nderson Cancer Center. 

Doug Blayney, medical 

ilshire Oncology Me ical Group, 

Sasadena, California. 

~AY~Q~: Sarah Taylor, medical 

the 

in 

r3ncologist, University of Kansas, Kansas City. 

DR* Bruce edman, medical 

XLcologist, niversity of Michigan. 

DR. GRIFFIN: Connie Griffin,, Johns 

3opkins University. I am a me ical oncologist and 
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I do eytogenetic 

I am Steve ~~trnan~ I am 

Director of the Division of Clinical Laboratory 

Devices in the Office of Device Evaluation, FDA. 

DR. Susan Serian, medical team 

leader, Center for Biologics, Division of Clinical 

TriaZs. 

DR. Patricia eegan, ivision of 

Clinical TriaX f Center for Biologics. 

J direct the 

Office of Therapeutics in the Center for Biologics. 

tat 

DR. TE TQN- OMERS: e folLowin 

a~~~~~cerne~t addresses the issue of conflict of 

interest with respect to this meeting, and is made 

part of the record ta recLude even the appearance 

of such at this meeting. Based on the submitted 

agenda an information provi ed by the 

participants, the gency has determined that all 

reporte interests in firms regulated by the Center 

for Drug Evaluate esearc present no potential 

for a conflict of. interest at t -is meeting, with 

the following exce 

In accordance w.iKh 18 USC, Section 

208(b) (3), Dr. Scott Lippman has been granted a 

MILLER REQORTING COMPA.NY, INC. 
735 8th Street, S.E. 

'vJashington, D.C. 20003-2802 
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investigator in the National Surgical A 

reast and protocol -31, and 

investigates Herceptin as an adjuvant 

therapy. This is a g~ve~~rn~~t-f~~ded study with 

itional financial su port from Genentech, Dr. 

Paik is Is0 a member of Genentech's HER2 pathalogy 

oard. The boar advises on assay formats 

for HER2 testin 

Dr. ammond oul like to discJose t 

e periodically Lectures to clinicians on HER2 

een invited to a single 

pathology advisory committee meeting to iSCUSS 

R2 testing. 

Lastly, e woul also like to note for the 

recor that Gear e Qhye is partici sting in this 

neetings as an industry representative, acting on 

a3.f of regulated in As SUChf he has 

-lot een screened for any confl_fcts of interest. 

Ill-i the event that the isCussions involve 

my other roducts or firms not already on the 

FDA ~a~t~~~~a~~s have a financial 

'.nterest f the artici nts are aware of the need to 

cwA..ude themselves from such involvement and their 

:xcl_usian will be noted for the record. bCi.th 

-espect to all ot er participants, we ask in the 

MILLER REPORTING COMP.A.!%Y, INC. 
735 8th Street, S.E. 

Washington, D.C. 20003-2802 
(202) 546-6666 
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interest of fairness that they address any current 

or previous financial ~~v~~verne~t with any firm 

whose uct they may wish to comment upon. 

I would also Like to note for the record 

that our consu Live, Dr. Jody pelusi, 

ha to cance her particxi ation in this meeting at 

the last minute, and there was no time to replace 

her. e are, however, fortunate to have Ms. Musa 

\rlayer as our patient re tive to provide &fnat 

special paint of view. Thank you. 

I just wanted to point 

x~t that today is a iitt e bit different than our 

xwaL ODAC ~ee~~~gs. This mornin we are goin 

363 talkin ment of assays linked 

eutic products as 0 osed to the 

therapeutic product itself, and this will set the 

stage for our afternoon discussian as well, 

if you woul like to begin? 

tsro 

DR. Sure. I woul just like to 

is opportunity to welcame you all and make a 

few remarks to set the sta e i-~ context for QUA 

liscussions this morning. 

ink many or a3.l of yau know for 

iA3out ten years now there has been active 

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

Washington, D.C. 20003-2802 
(202) 546-6666 
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iscussion in the pharmaceutical industry, the 

~~ute~~~o~~gy industry, the medical and scientific 

~~rnrn~~~t~es about the promise of new molecularly 

targeted s and patient ~~d~v~d~ali~ed 

ies, this romise arising in significant part 

from technologic 1 deve~~pme~ts~ and notably the 

ability of owerful gene ic tools to characterize 

diseases, patient responses to iseases, and 

patient genetic status an physiological status. 

5 this promise has een most acutely 

felt an hoped for in the area of oncology because 

e diversity of tumor nd the toxicity of most 

of our effective t any of which have to 

be iven to broader ~o~~~atio~ of patients than 

those who will. ultimately benefit because of 

~~rn~tat~~~s in our ability to ide $-ify t-hose 

factors that mig t predict who will respond ;2nd who 

wil not respon to a therapy. But # surely, these 

issues are y no rnea~~ IA ited to oncology and 

there is significa erstandin at a 

nut rester level variabiXities an disease 

recess 8 how isease and how 

eople respond to and recess the rugs that are 

used to treat those diseases. 

~~~ast~~~rna~~ Herceptin, and a few drugs 

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

Washington, D.C. 20003-2802 
(202) 546-6666 
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that are out there represent early examples of 

these therapies, but t as seen for some 

years now many more under development an expect 

many more to come. Of note, they raise a uni 

s not uni ue but a s eci_al class of roblems 

in the development of man of these therapies, and 

tha is really t roblem we are going to 

be d~s~~ss~~g today, that is th e same time 

zne is developing a therapeutic modality one is 

Aso developing a test to identify a propriately 

how to target or use that mu 

The issues of timing of the develo 

the therapy and of the testing ave been 

~art~~~~ar~y co pl_ex and occasional roblematic, 

nhere the development of a therapy may be steps 

shea of the evelopment of the testing to target 

the use of the thera e of the issues that 

have arisen, in most cas s in preclinical 

ment of experimental a ents, are agents 

being ready to go into definitive efficacy trials 

ere is a weI. validated assay used to 

Leading to situations where there may be 

each side doin their own test in ways that are not 

well val-l_date and not consistent, sometimes 

leading to results that may be different to 

MILLER RiZPORTING COMPANY, XNG. 
735 8th Street, S,E. 

Washington, D.C. 20003-2802 
(202) 546-6666 
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12 
interpret or reproduce Or, even if they are 

difficult to co mercialize or bring 

out to the ~omm~~~ty because of unavailability of a 

test that can ide e Same po ulat--on and 

ensure that those results might be generalizable 

and reproduced in a broa 

Also, issues have been raised in 

ow tightl.y to restrict entry 

ere is a desire often by the 

investigators an sponsors of thera ies to loOk at 

2 very narrow population of those 

on a test. Perhaps t at is where you are 

nest likely to see efficacy ut at the end of the 

3ame f if that is all you stu there are many 

~~a~s~e~ed questions about who should be treated, 

shere a cut point should e, how to m 

determinations of how broa ly or narrowly to use a 

herapy with a otential for eit er toxic, 

ineffective, or overly narrow use3. 

JSO, raisin considerable concerns as to 

hat happens in any of these situations as the 

:ests devehp and new tests come alon If you 

lave only tested a limite tion or if you 

hx-Pt have samples from the initial population, it 

L s very hard to know what the responses would be 

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

Washington, D,C.. 20003-2802 
(202) 546-6666 
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another we have to go from SQmethin e this, a 

tumor clr another tissue, t-f;0 somet e this, an 

jmmunohistochemical3y stained tissue. And, a lot 

has to happen akn the way, and not a13. of this is 

at the level of pp~y~~~ the i munohisto-chemical 

stain itself. 

From the time the tissue is first excised 

a number of things be in to happen. The first 

thing is that this tissue begins to die. In the 

pracess of yiw3, a whole bunch of stzrff oes on, 

ucleases, proteases, lipases, other enzymes are 

These begin to estroy the tissue, both 

the tissue rotein anti ens and nucleic 

i3CidS. 50 we ave to sto this from ap~e~~~~ so 

that there is SQ ething to 100 

at is what fixation is all about. 

Fixation finishes off the process of cell death. 

It makes ceZl th occur very, very ra ly but, 

to one extent or anot er, it stops these; rclcess of 

tissue degra ation from 

After fixation, then we have to da things 

like dehydrate the tissue, take all the water out 

y moving it t rough a series of graded alcohols 

into xylem?; ~~f~~t~at~~~ it with paraffin to embed 

the tissue; cutting it; staining it; make a 

MII;LER REPORTING COMPANY, DIG. 
735 8th Street, S.E. 

Washington, D.C. 20003-2802 
E2021 546-6666 
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and then finally apply our adjunctive 

techniques, such as im istochemical studies. 

Each one of these has same potential. artifacts, and 

each of them can affect the process of performing 

and interpretin an ~rnrn~~~~~sto~~ern~~a~ assay. 

Obviously, you can et away fro some of 

these things if you use frozen sections. In that 

case, you stop a lot of these t s from going on, 

but the expense in most 1 baratories is for less 

ined rnu~ph~~~gy~ very difficult tissue 

handling and a real mess on the part of the 

~at~~~~g~st's time and a very large increase in 

expense. So, in a practical. sense, 

going to hap Most of t e time we are oing to 

e talking a araffin-em edded tissues. 

The proteases are of greatest concern for 

~stvc~emist~y because t ey destroy rotein 

antigens. But they c3nft destroy those antigens at 

the same rate. So, a rotease may estroy one 

antigen very, very q~~~k~y~ another antigen very, 

very slowXy, meaning that the eveiopment of 

internal contrc.Is for t e effect of protease can be 

quite difficult. 

The nucleases go out and they can wipe out 

nucleic aci 21. tends to be destroyed much more 

MILLER R~l~OR~~~~ COMPANY, INC. 
735 E3tfr street, S.E. 

Washington, R.C. 20003-2802 
(2021 546-6666 
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quickly than Again, fzhese, as well as the 

proteases, can e found at ifferent levels in 

erent tissues. So, in pancreases, for example, 

or in eos~~~p~~~s nucle e c~~c~~trat~Q~s, 

particularly ribonuclease, are very, very high and 

n go out and wipe out a nucleic acid signal 

from ISH or some other t~~~~~~~~ very, very 

rapidly. 

Similarly, the resence of one tissue 

within another in which these materials, 

particularly eosinophi 

~~c~e~s~des~ are preheat can cause the estruction 

3f antigens and nucleic aci s in adjacent cells. 

In terms of t f-3 overall. stability against 

digestion by these variaus enzy es, DNA tends to be 

the most stable of the otential t rgets; protein 

next and then R A is far an away the least. stable. 

But some of the proteins, fur example colla 

tend to be almost as stable as DNA in practice. 

so, in fixation we are oing to attempt tc 

stop the de radation of cellular components by 

these enzymes, erving ce Xular morphology and 

reservin reactivity for t es@ various later 

kinds of tests. The ideal fixative is, first of 

all, cheap because nabody I.ikes to pay for medicine 

MlLLER REPURTfPSG COMPANY, IhrC. 
735 8th Street, S-E. 

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

penetrate through a tissue because these tissues 

are, after al-l, of a significant thickness when 

they are first excise It inactivates these 

eir antigenicity. The 

ability to extract cellular components for other 

analyses; e ability to use nucleic acids as 

substrates for olymerase reactions, RTPCR and so 

forth. That fixative doesn"t exist. 

Instead, the most cu mun fixative is 

neutra -buffered ormalin, f~~rna~d~~yd@~ ut other 

fixatives, so-caXl.ed pre~~p~tat~~~ fixatives like 

ztkxihol and acetone are also in use. In general, 

the cross-linking fixatives sto enzymatic 

degradation more uickly and corn 1eteXy than do the 

precipitating fixatives, ey can both do a 

pretty good jo of that, 

lde~yd~ actuallly has some roperties 

3f both because it oesn't exist as the aldehyde 

3ut * rather as rn~thyl~~~ lycol an the reactions 

3re, for the most part, of methylene glycol, So, 

certain of the properties resemble those of 

precipitating fixatives, but it does for cross-- 

Links * 

What ind of cross-links does it form? 

MILLER REPORTING COMPANY, INC. 
7'3.5 8th Street, S.E. 

Washington, D.C. 20003-2802 
(202) 546-6666 
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intra-molecular and inter-molecular cross- 

roteins * It will turn concentrated 

protein SQl~tiQ~s~ such as one sees in a cell, into 

a el that is mcxre st ble than it was before you 

added the roteina Xt also forms inter- 

CrQSS-lin s and thase i~ter-~ulec~~ar cross-links 

are different de ending on the protein structure. 

It will also form cross-links etween DNA bases, 

r,l,ut pretty much in t e areas where the DNA bases 

zhenselves are accessible. In other wcmds, if you 

xwe a pure dau le--stranded D eneral 

ehyde doe n"t attac that very effectively. 

&3wever, it can Pue proteins and other things on 

f3round those nucleic aci it is nOt that it 

2as no effect. Quite to the contrary, you have to 

30 something a is fixation because .it make 

A inaccessi 

Finally, there are direct ad uc$"#s formed 

letween the bases of RNA and f~~~a~d~~yde~ methylal. 

3dduct.s * These are reversible, and they probably 

Lh~o result in the farmation of peptide adducts to 

A and nucleic aci ducts can form as weT1, in 

%her words, RNA adducts, lipids and 

other structures can be affected. 

This is not meant to be read but simply to 

MILLER REPURTXNG COMPANY, INC. 
735 8th street, S.E. 

Washington, D.C. 20003-2802 
(202) 546-6666 
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t we have lots and lots of different 

fixatives that are out there in c~~~~~ use. 

Formalin is the first one ut there are 

ifications w etter for so urposes" 

In fact, i you ga to the literature, probably 

s of different ixatives have been used in 

hiStQlOgy* ut five cxr six fixatives are commonly 

used and in a articular ospital it is possible to 

find a preserve fixative. VOU will find hospitals 

that don? use formaliin. You will find hospitals 

that don"t use t It is not that we always 

tailor everything to the precise a~~~~~at~~~ for 

ich it is best suite 

still and aILL, most pathalo ists do prefer 

ehyde for most tissues. It gives relatively 

x-isp tissue relatively ood 

preservation of a~t~g~~~~~ty. ition, it is 

reaLly ehea 

But the rcxess of fixation, needless to 

=wl reduces antigen reactivity. It can mask the 

in one way or another or, alternatively, 

it can just make t e tissue impenetrable. If ycx 

xre cross-linkin s cme ta another, then 

jetting a protein such as anti ady in -for an 

immunohistoc ical assay becomes mm33 if fi.cult. 

MLi2XiER ~~PU~~rN~ ~~M~~~~ INC. 
735 8th Stzreetr 5.E. 

~a~~~~~t~~, D.C. 20003--2802 
(202) 546-6666 
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It oesn't destroy the secondary or tertiary 

structure of the proteins and it is artially 

reversible. 

ell, how 0 you deal with t 

aldehyde fixation? istorically one approacZl 

was to use rotease dige tion to help improve 

reactivity. most of the time we 

3asically e slide in some kind of a solution 

~0 a high te~~erat~~e and incu ate it -f-jr a while, 

rhis removes f~r~a~d~~y e which, in fact, forms a 

relatively weak borlid with proteins. been the 

~~~~a~d~~yde e~mes off at high temperature, the 

protein does become denatured so you are not left 

54A:h the same thin Witl e usual antigen 

c-etrieval rucesses g 

proaches that are used are 

In terms of 

immunohistochemistry, it has been largely, and in 

3ome places CQ letely, replaced by high 

erature anti en retrieval ap roaches but it is 

still a major cam orient of many in situ 

rotocols. 

hen it ccmes to doing 

immunohistochemistxy, what are we u tt3? The first 

Axing we are going to do, we are going to incubate 

M~~~~~ ~~PU~~~N~ COMPANY, INC. 
735 8th street, S.E. 

Washington, D.C. 20003-2802 
taozi 546-6666 
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e tissue with an antibody directed to the antigen 

of interest, whether t at be the 2 protlain, 

coll_agen or whatever. We are going to bind that 

oing to wash it off and 

bind it to a detection system. The detection 

syste I am showing you now is actually the one 

that is used in the DA 0 test, the so-ca1Je-j 

In-vision system. It EtsicarLy is a signal 

lification system in w after binding the 

?!-inti YF a series of a calorimetric deve~u~me~t 

ive you a nice brown, red or 

smme other color si nal on a slide, 

ut there are lots and lots of so-cal_led 

~~rn~~~~er~x~dase metho I list a nu her of them 

nere, and this is only a general set af 

categorizations 0 f the irnm~n~ eroxidase methods.. 

In fact, every one of these has many, many variants 

31-2 the theme. 

I will just show two 0 them. One is 

probably the most ~~~rn~~ ~~rn~~o~er~x~ ase ethod, 

C method, and it is a metho in which we take 

2x1 antibody. e ind it to the tissue. e take a 

secondary an react that to the primary antibody, 

Then we take a compound clalled stre tavidin or 

in that binds iatin and we bind it to the 

MTLLER REPORTING COMPANY, LNC, 
735 8th street, S.E. 

Washington, D.C. 20003-2802 
:202j 546-6666 
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biQtin. hen we use a horseradish peroxidase 

enzyme which as been complexe to develop a 

calorimetric reaction with diamino enzidine or SOme 

other c~lQri~etric reagent. 

The result is, again, a color 

correspondin e locations in the tissue where 

that antibody ~~~~~~a~~y bound. If you have a ood 

specific antibody, then you have 3Q~et~i~~ that is 

aintin up the antigen 0 interest. 

are that, in the lower panel, with 

lification method that is a praprietary 

Zification metho in which a uch higher egree 

E-d a~~lifi~atiQ~ is possi What you have here 

is a very similar i ut Qrre in which now the 

color deve~~~~d with a particular a aunt of antigen 

is much greater than it would h ve been with the 

srighal A C technique. So, by c 

eroxidase ~e~~~~~~es you can get different 

levejls of sensitivity to t e antigen that is down 

there. St can vary by or era of magnitude in 

sensitivity. ~~~~~~~erQXi ase is not 

is not i~~~~~ eroxidase, is not 

the process af doing this in the 

Laboratory is actual_ly reasonably complex. Again, 
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1 dcmft want you to actually try ta read any of 

this but I will just note that, first of aLI, there 

is a lot of stuff going into it- hese axe the 

materials. Then f if you just count the number of 

steps on an R~~cJ procedure, I am up to 14. I have 

21 different steps being taken in the laboratory 

and every one of those ste 3 is a place w 

mistake can y be made. 

Most import there are fats of 

nical artifacts even outside these steps that 

zan affect the resu3.t of an ~~~~~~~~st~~~e~~~a~ 

test I For example, after 

Eloatin the tissue sectians, so before you even 

Degin to do your ~~~~~~~e~Q~~ aae assay, you take 

the tissue section; you prepare it on a sli 

zhen yau dry it. If you warm it u Wet tQ 55 or 60 

3egrees f you will, destruy many antigens. The 

~e~~a~is~ of that isn"t welLI. understood ut the 

Eact is that t e i~~~~~ge~icity oes d~W~ 

~~bsta~t~al~y* ~~t@~~at~ve~y~ if after ~~bedd~~g 

2nd cutting and efore you do your 

~~~~~~~i3tQc~e~istry yau don't et aT1 the paraffin 

3ut, well f paraffin is not a very SQlVent fQr 

mtibodies an you don"t get very good things 

Iappenin with your i ~~~~~ist~c emicaa reaction. 

MILLER R~P~R~~~~ %OMPF$JY, INC. 
735 8th street, S.E. 

Waskingtori, D.C. 20003-2802 
(2021 546-6666 
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so, there are many, many ways in which your 

antigens can et screwed up. 

We already know that studies in other 

areas show t at variation in an irnrn~~~ istochemical 

rocedure can make therapeutic outcome differences, 

Let‘s consider t is in the case of I-fE The 

HercepTest assay iffers su tially from the 

~rnrn~~Q~~stQ~~~rn~~a say used to sel.ect patients 

in clinicaL trials. I suspect t at is one af the 

reasons we are here. ely, however, that 

therapeutic ecisions reg rding the use of 

[3ereeptin are made on the asis of home rew assays 

that haven7 even one throug that indirect 

une in the ~~~~~~a~ tria2s. 

These home rew assays can differ 

s~bsta~t~a~~y in t Qrmance characteristics, 

In many cases the ferences may ot be knawn to 

anybody. e results of these assays 

can vary a reaf deal, de ending on what has 

ened t:o the tissue before you ever et it to 

the assay. Did the surgeon put it in formaldehyde 

to begin with? Was it cxt roperZy so it could be 

fixed t~~~~g~~~t~ Or, was it, indeed, fixed in 

saline and incubated an the space heater for three 

hCNX-S before you got to the s 

MILLER REPORTING C~~~~~~ INC.. 
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ell, ere have been lots of attempts now 

t:o improve ization in immunohistochem~stry, 

going back to 1377 and ost recently r, ~amrn~ndf 

from whom you will hear later, is leading a work 

grou to push this process ahead further. What 

does this mean in practice? I have stolen here 

from AKQ actual y their web site for the 

retation for WercepTest. 

Were is t uestion that needs to be 

asked when you inter ret these tests. Is the 

ifference I see, from left to ri e result of 

different amounts of anti which is w 

really attempting to look for here? Or, is it 

reflecting different a~~~~ts of antigen degra 

ihe to late fixation; different effectiveness of an 

mtigen retrieval process, particularly if you 

varie from the recommende process in the 

performance of t ifferent assay for the 

maybe olcie wasn‘t in fact 

axing the ercepTest assay but a home brew assay, 

1s the difference of not staining because of a 

cram ete or partial assay failure? Finally, what 

is 2+ anyway? Our individual pat Qlogists may 

3iffer in interpretatian. 

SO‘ the point to be made here is that 

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

Washington, D.C". 20003-2802 
f202l 546-6666 
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irnm~~Q-~istQ~~e istry is a total test system that 

includes everything fro the time the tissue is 

excised UP to and incthding the i3thQkKJiSt's 

interpretation. Variatiios in any art uf this 

test system can result in a different 

Very ~rn~Q~ta~t~yf reanal.ytical 

issues are often rn~c~ mure im artant th 

analytic prucedure itself or var~at~u~s in the 

3ssay execution. icaL3.y s~eak~~g~ if you have a 

test syste at is well develo ed on tissue that 

is treate ~u~s~ste~t~y within yuur aburatury and 

=>efore your Za sees it, yuu can get the 

Same results every time. If the tissue is treated 

in radically ifferent ways~ or if you are 

~n~unsistent in your use Qf t e test system, then 

JOU are going to get d~ff~r~~ results. 

In order to get p St this, I -&fyj-Jk 

2Jtimately the ~umrn~n~ty believes that there are 

~mpruv~me~ts that e need to make in uur overall 

practice. One that I am sure wauld be dear to 

?eter Barker53 heart is development of certified 

reference materials fur ~urnmu~ ~mm~~u~istu~~ern~ca~ 

stains; the d~ve~u~rn~~t of reference methods. We 

bn't have any traceable ethods far this. 

There is nu There are no 

MILLER REPORTING COMPAP;IY, INC. 
'735 8th Street, S.E. 
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old standard aterials, e have, at est f 

ably cast w ite metal, nut even brass 

standards. Fixra~~y, lidatiun of commerciaAl 

staining ~~str~rne~ts test systems u 

needs to occur against t e reference materiaZs 

and methads. 

Keeping in mind these caveats, this is in 

no way ur anot gest that t is is; a fly-by- 

ht. techna In fact‘ en czarefuU.y and 

clunsistent y executed, emistry is a 

very f very QW6TXTf'd~ tQQl or analysis. It can ive 

2xceLlent results, but yuu have to have excellent 

sontrol of t e tissue from the time t 

zriginally excise until the time t at yau make an 

interpretation. You have to deal with things the 

Same way Ume after time, after time. en you 

nave variatian from ~aburat~~y tu laboratory, from 

procedure to procedure it becomes d~ff~~~~t to 

mderstand exactly w at those differences in 

stainin intensity really mean. Thank you 

DR. ank you very much, Dr. 

3fLeary. Dr. atson? 

F 

e 
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im and I had coardinated our talks because s 

am really going ta pit up where he left off. l-h 

covere well. most of the issues about getting this 

piece of tissue to the point where a laboratory 

ins to c!onsider doing FISH- asfad testing, Many 

of the issraes t at apply to S C equally apply j-0 

licatian of FI_SH tee no"Jogies. 30, what 1 

gas asked to do is actually ta e you t~ru~~~ the 

ss technologies the give you a sense of 

their applications to various kind of testing, 

bt t~r~~~~ to ca cer app~~~at~Q~s and their 

use in arn~~~~~~at~Q~ detection systems. 

in this COMES from having 

Deen directar of clilzical and molecular 

~yt~~@~et~~s at as~~~~~~~ University for fifteen 

fears, doing a lot of these types of tests, and 

lave since moved to Was ton j-0 do this kind of 

,king, 

What I ant to 0 is really try to do two 

put genetic testing intu context because, 

3s Tim said, we would like gold standards in most 

ueas that we are going to be talking about today. 

ieally wh3.t we have in the I_iterature is just 

xxuxxdance kinds af tests between these different 

zests rather than a cLearIly established gold 
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ard test that we say is the bottom line 

against whack all others are compared. $?m, much of 

our literature is this concordance/discordance sort 

of perspective. So, what I thought I would da i,~ 

sort of put the technologies into perspective, both 

FISH and those that are comin eting with 

these technologies for the ap Lications we are 

going to be talking a out today ~ 

~~t~~n genetic testing, classically we 

have ha ~~~~rn~s~rn~-ba ed analysis, biochemical- 

based genetic testing and molecular iagnostics. 

Molecular cytogene was a new area that really 

ridged the gap between Xoo at ~~~~rn~s~rnes at a 

VX?~y russ level 0 resolution versus a classic 

molecular test that lmoked at the base pair level. 

is really bridges that and aLLows you to look at 

large chunks of D A fc>r their presence, for t:fneir 

absence and for their quantity. It can be one in 

The FISH te~~nQlQg~es themselves use 

es ta ask the same kinds of questions 

e of materials that are resent inside 

ZelLS. FISH can e applie to either a nan- 
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dividing cell, which we can call an interface cell. 

and is usually t at which you see in a tissue 

section, or it can be applied to dividing cells or 

chromosomes where one has a very different ind of 

target, "She target is clearly intact as opposed to 

a section where cells ax-e being cut and nuclei are 

being cut. e will ca at when we talk 

about scorin of these technologies. But, as 1 

ack Mary of t old standards for these 

tests since they are often the first w ys by which 

we can etect some of these flanges in the genome. 

FISH caYi be one ixl two different sort af 

general ways. One is called an indirect FISH 

assay. y the DNA probes 

are pre-labele wit a hapten such as 

biotin, as Tim tal ed about, and you are 

esse~t~a~~y now sand iching antibodies to bring 

fl~~r~~~r~rn~s into this san with to be able to 

visualize them ~~~~~~~ a fluorescence micrascope. 

the methods that allow yau to turn t is into a 

calorimetric reaction are not very clean right now 

for these applications. So, for the mast part, the 

72SI-l tests are one throu h a fluorescence-based 

system. 

After one has hybridized the sequence of 
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interest to which this ha ten is attached to the 

A in the cell, you then come aclk with anti 

ta that hapten that have the f~~~~~~~rorne attached. 

This articular type of test has a nun 

additional ste s in it that are not present in the 

irect FISH assay, w 1 will discuss, and to 

s those are deficiencies; in 

other people"s minds they are advantages. Although 

there are mare steps, they give you a little bit 

nure flexibility in am~~~fyi~g si for 

instance, ereas there are more steps SO there is 

nore roc2m for ifficulty to arise in t 

The direct FIS ts are the ones in 

shich the D robes themseIl.ves are directly 

labeled with t luur~c~romes, and that probe is 

then ~ybr~d~~e to the chramoso e or to the cell 

2nd the si irectly attache by that 

~yb~~d~~at~~~ reaction.. Then one detects it 

through a fluorescence microscope, with other steps 

along the way to clean u to highligkrt 

zhe round against wfiich this s_-i nal. is slowing 

xp over a cell. uires fluorescence 

nicroscopy and does require fewer steps than the 

indirect FISH-based assays. 
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To -just sort of generally put this into 

ective for you, this is a slide showing sume 

of the ~~g~~~g~ts of FISH-based assays themselves, 

As you see, this is two chromosomes here. One 

starts wit at is specific to sume 

region of interest. DNA robes come in a whole 

wide range of varieties, hi ly repeated se 

whit! are relatively easy, bi targets and ce11s, 

You can get a lot of a fluurochru e on tfnem and you 

zan very clearly see them in fluarescence 

nicroscopes; all the way down to ~~~~~~ sequence 

genes that can e quite smal.1 and more difficuPt to 

Tet high amounts of fluoroc rume into, though the 

technologies are very owerful now and none of 

chose are re ortant technical issues based on 

size of probes really. hen we talk a 

amplification si Is we are ta~~~~g a 

relatively large e systems and signa etection 

systems that are fairly powerful. 

You can see that in this indirect assayI 

tdhich we show here, e have fluorescent antibodies 

Ehat are recognizing the WI probe on which the 

napten has been attached, Then, we are following 

..q2 with the fluuro~~rome itself in an antibody 

reaction to etect that hybri ization. target in the 
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FISH a~~~~cat~~~s an2 not new. I started 

doin variations an FISH probably in I.982 or SQ 

e very first. systems were being developed 

for in situ ~y~~~d~~at~~~ as we moved out of 

iolabe;led systems intu ~~~~~~~~~u~e-~a~~d 

tTpdX3m.S * Its a~~~~~at~~~s are very broad in 

clinica laboratories now, wide application in 

prenatal diagnostics, Probably the largest area af 

plication now I guess is cancer diagnostics, not 

lification but ll sorts of cancer 

ities af leu ia cells. Then, t:he 

molecular cytogenetics of irth defects an mental. 

retardatian, w~~~~ is really t e area in whit 

these metho ologies deve~u~ed ta the point where we 

are usin the now * They alsa have extensive 

application in t e research sece:or, very useful in 

gene rna~~~~g* ey can be used in gene expression 

assays now on microarrays that are co ing down the 

ey can be use to interrogate tumor 

and they answer questions a out &y#q the 

nucleus is or anized and how G DNA 

within a nucleus is organized. 

The FIS probes themseLves come in a wide 

variety of products. One can buy FIS probes that 
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are essentially 13 at recognize an entire 

rumosc3me. They are an agglomeration of unique 

sequences that are ~~r~rn~s~me specific that alJow 

one to visualize an entire chromosome inside a 

cell, or subset of a ~~~~~~s~~~ inside a cell. 

They can also be used to detect repeated sequences 

in cells. For instance, if one wanted ta etected 

centromeres or the ends af c r0mcx30mes t 

ly repeate these FISH assays axe very 

~~rnrn~~ly used in t ose areas now in the clinical 

laboratory, and they can ainst unique 

sequence targets. 

so, e basic a preach to FISH really -- 

this shows you its ~~~~~~at~~~ to chromoso 

through the detection of trisomy in ceXls. You can 

see that on the left we have two chromosomes. ach 

has two ar s so we actual.ly have two 

signals on each chramoso in an interface 

cell those can et a little bit separated during 

I-ication process, "You see that another set 

of cjkrromosa es shaws the three signals that are 

unique being detecte on a ~~~~rn~sQrne within a 

cell * 

When one leaks at an interface cell., if 

one was probing for hot of the different 

34 
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sequences, whatever they were, you would visualize 

e three dark si nals or the two light 

signals, with some variability depending upon 

ether or nat the cell rn~g~t be dividin 

is is the sort of thing you see. Here 

we see a lication of that technology for trisomy 

detection to a set of ~~r~rn~s~rn~s in a cell, and 

then to interface eel You already 

begin to see within that interface cell sume of the 

variation that you have to deal with when you are 

doing these sorts of assays. Those czells each have 

three signal.23 in t bt cmerlie some 

because you ave a t~r~e-d~rnens~~~a~ object. SO, 

when you are setting u your assay reference ranges 

e into consideration that possibility, 

ility of really 

visualizing tbrou bout the planes of a cell. In 

most labs that wouXd 

as this tecfino1o y has evolved, ere you 

see that we can apply this technoPo y with a wide 

range of fluorochro es to 100 at virtuaX2y all 

~~r~rn~sumes within a ce31 being labe3.e differently 

based on ortioans of perhaps five different 

Eluorochromes, and they allaw that ability to 

detect individual ~~r~rn~s~rn~s within a cell. This 
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is a spectraX keryotyping approach to FISH. 

Were you can see that same sart of 

scenario where you wil_l see some chromosomes that 

are individuaN.y la ed; others where the 

ividua1 arms of ~~r~rn~s~rnes are distinguishable 

from one another EiSe; on the fluarochromes that 

have een combined to detect those articular 

regions * 

Mere you see the ap ljcat-jon to 

~~r~rn~s~rnes telomere etection in a d~v~d~~g ceil. 

t4L530, these are amQ~g the mast useful inds af 

systems for detecting the absence of aterial from 

3 ~~rum~s~rne or a cell. Most moLecuXar methods are 

very poor at detecting large deletions in 

~~r~rnQs~rnes* mainly because a PC reaction will run 

acrcms a normal chromoso detect that material, 

and unless you have a ntitative assay you are 

le to rea ly detect the other signal very 

well, 

0, here you see that that stipple 

~~r~rn~s~rne h s lost its signal on one, and when you 

Jook at a interface c=ell you are seein what might 

be the control in t is particular assay, having two 

signals, showing that 0th of those chromosomes are 

gxesenf and you are able to detect the signal. 
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ram the other chromosome of interest the deletion 

was emonstrated. 

This shows th ‘t: general kind of 

a~~l~~at~~n on the left side. e Ghromosome 

et or reporter is in the White ~KTOW, and t 

region of interest t at we are detecting f-~r 

deletion is shown by the re aX+Y-QW. 3n the right 

cell. you see the eletian af t at material in one 

e ~~rurn~s~rnes= 

As you begin tu mcwe into cancer 

3pplications of FTSW thou you begin to look atz 

~~a~~a~g~~e~ts w are classical, gains an 

losses in entire c es, regions of 

or rearralz The FISH probe 

system nuw have beta e very useful -jn 

rearrangement detection, They can detect 

translocations of ~~~~rnus~rn~s where one ight bring 

ions toget y s~~w~~g those two prubes 

zoming to One can etect inversions in a 

system that either brings two things together 0~ 

cakes a target ta a particular chromosome region in 

t~hich an inversion occurs and breaks that probeE 

;ssentially, intca two 32x3 and dissociates them 

Erom one ar?other, So, you see the dissaciation of 

Aat gene itsel by way of inversion. 
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This shows an example of that sort of an 

plieation in a leu emit cell, with a chromosome 

11-6 translacation, among the more difficult 

actually to detect cyt~genet~~ally in Leukemia. 

ThC? ISH technola ies have become very useful. 

This looks a littb3 ig ugly butf frankly, fEor a 6- 

11 tra~s~~~at~~~ t retty nice cell. But 

in many labs this kind of an a~~~~rna~~ty might gu 

ut with a FISH assay, which is ICZQW 

endent of that af resQl~t~~~ we saw in 

e ~~~~rn~s~rn~ w x-eater length provided 

greater and d~te~t~~~ and greater a ility i-"-J see 

rearrangements, this technology avoided that 

problem. 
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chromosome 11, in the bottom right-hand corner, 

TXversio is the same sort of situation, a 

normal ~~~~rnos~rne 16 at nine o'clock in this 

particular cell; e 16 with an inversion of 

the region involve in the core bindin factor 

rear~a~g~me~ts in ~e~~e~~a~ showing the inversion 

at about ten &Clock, 

As we mcnre into t Lificatian 

zqplications of FISH -- I didn't want to talk a 

nrhole lot about HER2 detection as an arn~~~~~~at~~~ 

system, but there actually aren't that many 

examples of clinicaJ a plication of amplifie ene 

letection. One that I am ~~as~~a~~y familiar with 

is the ~e~r~~~ast~rna system in which t e mic gene 

is clearly amp and reflects a articular 

stage of a ~e~~~b~ast~rna- at is a test that is 

zfte used naw in neurobla toma ~l~~i~al testing, 

cn.~t there is a wide range of conditions in which 

EfEication has een d~rn~~st~ated ~CI be an 

sent that occurs as part of the cancer process. 

What we know in enetics about gene 

~rn~~~f~~at~Q~ actually starts uite a few steps 

3ack. 1x1. the early days WE? use ta induce gene 

~mp2ification by cell, cuJtrrre methuds perhaps. of 

uz put methotrexate QM a cell, for instance, and 
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blocked dihydrofolate reductase, if we let those 

cells grow for a real long time, over time the 

ihydrofolate reductase gene will began to make 

extra copies, amplify itself, to override that 

particular stress on those cells induced by the 

presence of methotrexate. Thh is proba 

biological. mec~a~~srn that is common to 

arn~~~f~~at~o~ methods. For some reason, a cell is 

finding a reason to amplify a articular sequence 

for some sort of a selected advantage. 

hen these ~~~~~~~at~Q~ events first 

3ccur, ey appear as what we call dou le-minut;es 

3r just rings really of t e =part-f-ular sequences 

ve been am As that becomes 

stabilized withira a ~223.1, those integrate into the 

zhromusome, and no necessarily w ere the origina.1 

signal was; they may integrate in a ~~rnbe~ of 

Sfferent laces within the ccl / at least in 

~e~~ob~astorna o hit U&3 is an example. 

But those can be visualize as what we 

clall ~umoge~eo~s~y staining regions by looking at 

chromosomes. e wants to look at 

chromosomes, you have to sort aE impose the cell 

zulture selection method, which is not often good 

for tumor biology and tumor types of testing. 
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he various kinds of genetic tests that 

might be applie ene arn~~~f~cat~o~ can be DNA- 

based for gene co y number. Southern-based assays 

are ones i which there are some restrictions. 

They require very, very clean igh molecular weight 

DNA, WhiC is often difficult fur laboratories to 

do. ~~a~t~tat~ve PCR re ct.i~ns are another m&-hod 

by whit one can det et the am lification of a 

particular DNA sequence, or the FISH technologies 

chat we have looked at a bit already. 

However, other methods of detecting 

~rn~l~fi~a~~o~ can involve luoking at R 

chrorrgh Northern assays, where one is really 

looking at the expression of the gene through the 

and quantify RNA as an assay, or 

looking at the product of the messenger RNA, the 

gxotein itself, which is what t e IHC assays take 

advantage of, Those can also be done through 

Hestern blots or through e~~yrne ~mrn~~oassays, 

As Tim mentioned earlier, fresh frozen 

tissue actually can be the best tissue for many of 

these types of tests but is actually quite 

iLifficult to get in a good form, and is very 

expensive to try to obtain routinely in hospital 

!iM?ttingS. It is est actually far Southern, 

~~~~~R REPORTING COMPM, XNCZ. 
735 8th Street, 5-E. 

~~sh~~~t~~~ D.C. 21)Q03-2802 
(2021 546-6666 
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northern and Western, the downside though is that 

it assesses entire; tissues when one takes a tissrre, 

dissociates it, extracts its D A and then looks al 

it, In many tumor situations one has other types 

of normal cells that have inva ed that carr, ].ower 

the detection of that signal, and other t 

ilute out one93 signal. e FISH assays have the 

e of actually targeting individual cells, 

shich is a unique capa ility of section-based 

malysis. 

As I said at t et, so many of the 

papers we read on these topics are really 

xmcordance corn~a~~so~s between the different types 

3f tests use ht 1 would just uickly 

IJO over some of the ~~rn~tatio~s and benefits of the 

Jarious methodologies used tu detect these 

~mplificatiun events, 

so~t~~r~-based testin enefit is 

Jery highly precise assays, very reproduci 

Jan be highly ~~a~t~~~a The limitations though 

xre as we just said, whole tissue is Jooked at and 

zan be diluted wit normal cells, These types of 

%mthern assays x-e uire a very lar mount of 

tissue to get enough DNA for the reactions one has 

IQ run, and it is costly, and its dispersion in 

MTLLER ~~~~~T~N~ CQNPAW, INC. 
735 8th streee:, S.E. 
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laboratories around the country is stiL somewhat 

limited stil_L 

AS we have talked a out IHC, which Tim has 

gone over quite wel-1 already, benefits are widely 

avaiXable ~et~~d~l~g~~~ out there in most 

IX can be done on a very small amount 

of tissue. e tissue can be frozen or a fixed 

tumor tissue. The eval~atiQ~ is at that ceJJ 

Level, wit e retention of the histology of the 

at one is looking at. The limitations in 

INK! are the varia ody reactivity and 

interpretatian is oft'en hi hly subjective, 

especially in that I.+-, 2-k region t at we talk about 

cith the WE 

The enefits and limitations of the YFZSM 

tests re a little it variant ran c3nes seen in 

the other assays. Similar ta the rior f small, 

muzn.mts of tissue can be use for a ISH-based 

3ssay on a tissue section, The tissue can 

zither frazen or fixed. The evaluation aga.b is at 

the cell level, with retention af histology, and 

that retention of histology is something that is 

important to think about with these assays because 

A the way these technologies have evolved. FISH 

~e~~~ul~gies have arisen in classical cytogenetics 
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orataries that aren't c~rnm~~ part of a patho 

ent. so, their expertise is in looking at 

intact cells and intact tissues, not tissue 

sectians, Nor are t ey jiggly expert at histology. 

SW I think it ed to two things. One 

is a SXOW uptake in t 

~Umm~~ity e assays are already 

lished in cytogenetics laboratories within 

hat has Limited its sort of 

~~a~s~at~~~ inta t e tissue section-based areaf 

though it is x-a idly movie there now. Sa, rmw we 

1ftex-1 end up with a partners between the 

nistalogy la e Tim*s that defines the part of a 

tissue section t at a ~~~-~~~~~~Q~y laboratory 

might app2.y an analytic 1 tec~~i~~e to, to ask 

questions of the IlITeSeIlCE? * sence or dosage of a 

articular gene sequence. 

It is highly reproducible and 

~~a~t~tat~~~ assay. The ~im~tatiu~s are that it is 

far more pourly an is S~~t~e~~-~a~~d 

testing. XSH testing is not broadly distributed 

in ospitals aroun the ~~~~tryf and is often in 

tertiary medical center I it doesn*t detect 

ression without gene amplification. So, if 

me is doing a FTSW test for a NA sequence, that 
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can etect amplification of that DNA sequence but 

cannat necessarily detect an increase in the 

expression of that gene, waist is another way by 

which an amplification type of ~e~~a~~s~ can arise 

in a cell.. 

AS X: alluded to earlier, one of the 

itatians, mu33 we et past aTI the fixative 

are very critical to getting a very 

good FISH etection system, are dd~t~~~a~ issues 

out these types of assays w en one gets around to 

scoring * at is the fact that t e cell. nucleus is 

3baut ten icrons in diameter, and we cut sections 

for ~~s~-ba~ed testing at 4-6 microns. So, when 

3ne is cuttin the section one is clearly cutting 

into nuclei, can remove a si nal from a cell. by 

having cut it out, w eans that when labs are 

alytical validity an 

reference ranges a ainst which they are qc>ing $3~ 

say samet normal cm abnor this is the 

kin of issue chat is being taken into 

consideration. 

In R;Z/neu arn~~~~~~at~~~, which is one af 

the more specific and few a~~~~f~~at~~~ ty 

assays in cA.inica2 labarataries right now, when we 

laak at invasive ductal carcinomas, a out 20-30 

~I~~E~ ~EFQ~TIN~ ~Q~F~Y~ INC. 
735 8th Street, S-E. 

~~~~~~~ton~ D.C& 20003-2802 
(202) 546-6666 
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percent, with an enormcu3 range being reported from 

variou labaratories and centers around the 

country, of these breast tumars have HER2 

lificatian. Gene a~~~~f~~at~Q~ itself accounts 

for 90-95 ercent of t use a~~~~f~cat~~~ events, 

whereas t increase in gene expression, Which 

won"t be detected by the FIS is seen in 

some 5-10 ercent of patients with arn~~~f~cat~~~~ 

w s about scoring 

~rn~~~fi~at~~~ events, it actually varies with type 

3f assay system t at one is working with. As I 

said, ere are two basic systems, the indirect 

the direct FISH, ey are in erently a 

Ct different also in the way they are constructed 

cith what some cansider to e internal controls 

within cells. 

In one a~ti~~~a~ system that is 

available, one actually does t e assay based on the 

ratio of the Lification si nalg. $0, we are 

ing at the am lificatian of the W R--B2 gene, 

smd if it is am to four copies we compare 

that against a part of that sa e chromosome l-hat is 

not a~~~~f~ed~ ey are labele with two different 

fLuorocbrome ca2ors. The non-am lified region will 

shaw you two signals in a nor The signal 

M~~~~~ ~~~~~~~N~ CQMPANY, INC. 
735 8th Street, S,E. 

Washington, D*.C* 20003-2802 
(202) 546-6666 
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that could be amplified could be two signals in a 

normal cell. As that signal amplifies t~~~g~~ it 

is nc3t often that the c~~~rn~surne number increases, 

though it can. or biology extra c~~~rn~sumes 

01 one is aften establishing the 

ratio etween the number of ~~~~rn~s~rne 1-7 signals 

that are resent and the tot L3, number of 

arn~~~f~cat~~~ signals 'is at are being detecting and 

setting Cut-Of at is clinical validity 

base on your detecta ility of those two events. 

In mus systems t e ratio of two normal 

~~r~rn~sQrne 17 si nals to two ~~~2/~eu signals is 

1.0. ~rn~~~f~~ati~~ is anyt greater than a 

ratio of twa to one thou h one shou ply caution 

at sort of I.8 to 2,2 region in the way one 

interprets these test results, 

here are other systems that do not 

e an internal cantrol. They are urely based 

3n the detection af t 2 signal itself. Those, 

sbviously, have to set a somewhat igher level.. 

soi e ~~~g~b~r~~~d of four or five 

signals may be the place at which cZin+ieaZ validity 

is establA.shed with a relationshi to HER.2 

amplification in that scrt of a test system. 

Now X. an just going to show you a handful 
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of cells from a series af HER&heu assaysI just to 

give you a sefnse of what these things look like, 

and perhaps toud'i on SQme of the issues that arise 

in anal.yzing these sorts of sectionse 

Here you see a normal situation, two red 

Signals* two green signals, a one to one ratia of 

probe to control wit in that chromosome, 

Here you see again a normal result. Yau 

n~ilJ actr=lally see in most uf these cells two green 

signals and two red signals. You will see that 

~urne~~ere we have a signal out ecause a nucleus 

nas een cut, aps because we are not hxking 

jeep enough into the section, And, there are other 

sells mixed in here t e perfectly normal. 

ere is a normal result, but this is one 

ave a v-aria le number uf 2 signah 

an a variable ~~~~e~ af ~~~Q~~s~~e 17 signals. 

SO‘ our ratio of ~~rQrnQsume 17s to HE 2 is still 

3ne s You. can see that in sume of these cells with 

three green signals or t Tee red signals, 

Here we begin to move into the 

~rn~~~f~~at~u~s of these signals. e faur red 

signals are the R2 signal-, e three green are 

the ~~rurnus~me 17 target that is nut amplified. 

Here you see another cell. in which we see 



Now we are ~~~~~~ into an area where scme 

af these assays can be ~~~~w~a~ complex to 

~~a~t~~y~ Once you get inta this highly am 

area, you start getting sort af agg~~rn~~at~~~~ af 

signals, and it makes rea ly definitively scoring 

R2 signals wit in a cd.1 versus two 

cells with multiple red signals in them. up to 

five HER2 signals in these cells. 

Just to taut quickLy on some of the 

iSSUe af va1i tion of these assays~ as with III-XC, 

these are also home bre assays to a lar e extent. 

Same of t em ax-e available in kit but not all 

completely in it form. Others can be put together 

by a labcxatory ~s~~~t~a~~y if they ~69x2 fooZish 

I guess, ese days to try that, 

Just yesterday, an NCCLS dcxument came out 
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applicatians, al.1 the cmes I ave talked about not 

ave just now 

introduced HER2 ~~~-bas~d proficiency testin into 

the Colle e of ~~~~~~a~ at~~~~g~sts survey pro 

so that laboratories can ~~d~~~~d~~t~y assess 

themselves in an external P TErere are 

now standards and guidelines being ~stab~~~~~d~ 

~%e ~rn~r~~a~ College of Medical Genetics has 

standards and g~~d~~~~es t at are generic far FIS 

Dased testing, but is now alsc3 dev=eXo ing j--p&qj -f-Jr 

3an.y of the cancer areas. 

That is all, 1 ave today. FISH is broadly 

~~~~~~ab~e. 

DR. N Thank you very much, Dr. 

ave some time left over an I would 

en the floor from t 

to the presenters, if t ere are any questions. 1 

ve one and X guess it would be for Dr. Watson, 

!As a clinician, could yau. tel.1 us what it means now 

d-en we get a re art l-f-, 2+, 3+, FISK positivity? 

Is it a~~~~~r~ate nc3w to tell us how that fits into 

that you have been talking about? 

DR* ~~~~~N: Well, it depends on what kind 

2f test system yau ha What has happened is that 
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le have begun to standardize their calling of 

FISH signal systems ased on the IWC system of 0, 

1% 2+ and 3+, with the It-, 2+ range being that 

sart of 2.8 ta 2.2 FISH ran e j-hat; we talked about 

where some cautian in interpretation is useful. 

But IXC and FISH are quite concor 

that 0 ran e and at the 3-t- range. rt is in that l-l- 

to 2-t range where the FISH assay I think can bring 

additional infurmat~~~ to the athologist 

interpreting the results, 

one other question, 

you rn~~t~~~~d that FIS may perhaps miss five to 

ten percent of patients wha ave protein 

ecause it is not gene 

~rn~~~f~~at~~n. oes he ~rnrn~~~~~st~~~ern~~a~ 

gKlxx!ess ick up those tients f or is there any 

2vailabl.e way now to pick u those atients, or are 

those patients just oing to be lost in the process 

to us? 

DR. ell, Yau know, 

people appraac these tests differently. I was 

ilzvolved with this kind of testing from its 

cvohtion in the laboratories, So, we were 

routinely dcLrxg ZMC and t en comparing results with 

?I$H and, cwer time, evvlved to a point where aI.1 
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of QUrr l-k, 2+ were getting FISH ta try ta sort out 

that grey acme ased on what could be a more 

ecific quantitative assay than SHC allows. r may 

have forgotten the rest of your question already, 

DR. en, you said that FISH 

isses a sma7,1, percent. 

Yes I WeTI, 1 don"t call that 

El miss. Clinically it is a miss of an 

ification of s~~et~i~g, but the assay was 

ned to detect that mplification. Sa, as 

t~ith most genetic etiolc2gies, multiple methods may 

ten be require to detect the various mutatian 

nechanisms that are available to cells and their 

germme. Even in cystic fibrosis nd any of a 

letecting the roduct of the gene, thoug until. the 

mtibmiy systems get less variable has that 

inherent difficulty 3 think. 

DR. ENS : Dr. Kelsen? 

ltiA2-1 either technique, is 

zhere any data on reJations ip between volume of 

zest in a given Laboratory and their expertise? Is 
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there any relationship between doing a lot of a 

tes with someone dedicated that gives you 

significantly better ~~~cu~da~~~ with outcome? 

DR. ~A~~~~~ I dan"t now. I mean, my 

inherent bias has always been that large voliu 

tends to reduce the rate of errcxs in laboratory 

testing* You know, we on? have much data, 

frankly. We have clinical trials and 1 have been 

involved in scme reviews y of sm=ne af 

ose trials, and one can seen wide discardance 

Detween laborataries ecause, largely, 

~et~~d~~~g~es themselves are not we1.l. standardized, 

IIn IHC, ink a similar ~~~~~e~ with the 

Jariability of the antibodies, leads to a similar 

roblem of va~~a~~~~ty between 

laboratories. 

DR. : Dr. O'Leary? 

DR. ~rL~A~~: 1 don"t believe t 

is any brea at has been one based on CM? 

nmveys in these ~a~~~c~~a~ areas, owever, in 

every area af the la oratory fvurith w 

EamiLiar where they have broken aut concordance 

rith surveys again t laboratory volume, 

nilume laboratoxdes have done better, at Least up 

30 a certain 1_eveL. The relatively moderate to 

MILLER ~~~~~~~~~ ~~~~~~~ INC. 
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igh volume laboratories tend to do etter in 

virtually al.1 concordance studies in whit that has 

been measured. 

DR. But there is XIQ data un a 

learning curve. You now f in certain fields there 

is a learning curve and you can say that after x 

number of cases the s~~ge~~ has reached expertise 

that is consistent with ot er s~rge~ns doing that 

number of cases. That is a hard ~~rnbe~ to get at, 

it sounds like. 

~A~~Q~: This is a sli htly different 

?~e~~rne~~~ I: think ecause high volume allows one 

x2 have more accurate reference ranges, fur 

instance, an an accurate reference range in a 

nethod that is not welf sta~dard~~ed is a valuable 

x3ol that a s all volume la oratory may not fiave 

xxess to. In home rew assays it is ~sta~~~s~~~g 

3 reference range aroun the way you do the test in 

your laboratory t at is important far the reference 

ranges against which you inter rfa;t your results, 

DR. ut your ~rn~~~~at~~~ is 

hat. these ~ff~~~~t~es could e obviated by having 

reference materials t at are available j-0 even $--he 

smaller laboratories. 

DR. ~AT~Q~: Yes, weILl, what is an 
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a~~r~~~~ate r-eference? Wmn I wanted to develop 

this test in my la my refesrence material 

was getting a cell line in which these signals were 

~~g~~y amplified or narmaL. ~~ss~c~at~~g that, 

embedding it in araffin, tissue cutting it, 

sectionin it so that you wouPd reaUy be 

cantrolling all the same steps in your assay, which 

is de-para fination whit has same im act on signal 

detection, ~ybr~d~~at~~~ -- you know, it is very 

difficult to develo a reference w exactly 

mimics the ~~t~at~~~ that one is testing in the 

laboratory fur so e af these tests. 

DR.* ~~TQ~~~ Dr. Q"Leary? 

DR. O‘LEARY: That is a true statement, 

but if I can drop back 25 years to when 3: was do.ing 

anal_ytical ~~ern~stry as a profession, when we work 

ave standard reference methods ar,d 

ard reference aterials availa le, we are able 

trnity to get rn~~~ big er concordance than 

we are able to wit n& we are orders of 

~ag~~t~d~ less precise rn~~~~~st~~~ernistry and 

in a11 forms of genetic analysis than we are in 

ikd.ng typical inor anic analytical c~emistry~ far 

example, Certainly a part of that is due to Zack 

2,f reference methods and reference materials. 



DR. ~A~~~~: With a significant overlay of 

just ~~e~~me~a~~y rapidly evolving technologies, 

with already several tee nokogies doing 

assays that are c~rn~et~~g with the 

FISH-based tests now. 

DR. : Dr, Blayney? 

~A~~~~: YE3Sf two things. Qne I I was 

3 little bit sur by your answer to 

Kelsen"s question about carrelating volume with 

uzcuracy or reliability of resul_ts, in that one of 

resents an Q~ga~~~at~~~ which may represent 

Do you see any role for standard 

:o al_low h voXume or reference laboratories, or 

clrrataries as you refer to them, to 

leet accuracy standards? 

DR. ~AT~Q~: I: mean, that is the goal. of 

Ais sta~dard~~at~~~ prcxxss~ to be able to more 

ly d~ssern~~at~ these te~~~~~~g~es* an I thlink 

.hat is what is happenin can, when I say that 

e volume Ilab -- my bias is t at on average it 

.s going to da a more consistent dab with the test. 

'hat does not mean that every small. la 

iannot da a very ood job with the test. I 

n.Adn8t want to suggest that. 
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BLAYNEY: A question to Dr. OKLeary, 

the last or next to the ast slide yau showed, 

where you ha three criteria, I presume, for 

immunohistockenistry, Zklng about development of 

certifiable reference materiah3, etc I, if you were 

in a ositian to a vise the regulatory bodies, iS 

that what you wauL at the end of the day, like to 

see? 

DR. 1 believe it is one of many 

sypes of ste s that we can take to help improve the 

pocess of I_aboratory testing. It has een very, 

fery elpful in laboratary testing in other areas1 

md I t k the work of both ~r~fe~s~~~a 

zn-ganizations and t e National Institute of 

Standards and Technology in this area has been 

fery, very valua ouJd be encouraged, 

The develo ment of reference 

naterials, le reference materials and 

at is sort of your manifesto? 

R. eference materia2.s and 

ceference methods are ~rae useful set of taols. 

DR. 

DR. : Dr. Li 

DR. LrFF~A~~ In the I_iterature yau see 

:hese kinds of sccrrings on these assays, what 
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determines a positive and negative, and in sume 

cases it is based an num er of cells that: are 

ositive that you can see; and in uthers it is based 

on the intensity or somE cQrn~~~at~~~~ I wonder if 

you cauld ~~rnrne~t~ bat of you, on yaur 

interpretation of differences~ er wards, 

system? 

epends on 

the recise assay and wean yau are going after, I 

thin a cbassic case far seeing this is in the use 

z,f ~rnrn~~ucyt~-~~em~~a~ methods for estrogen and 

~r~gester~~e receptar scoring, in which a 

3f cells has prove 5 of at least some 

to be more use ul than simp 

intensity- 

r thin ever scorin system you use, 

the ~rn~~~~a~~ thing is that it be valjdated against 

well { ane is better than the other, 

proof of the pudding is in the eatin 
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Certainly the FISH test is not an analysis uf a 

single cell. Tfie assays tfmd to run in. the 50--70 

cell range that are analyzed and one is 

within a particular fieJd in w~~~~ the cel2.s meet 

al1 the criteria, the scoring criteria. You canY t, 

edges f that may have losl. D But at the end of 

the day, it is an average wiehin a group of 60 

not give you a fina result that suggests 

lificatian, but there may be infor ation there 

in the Icrng-term that as yet ta be sorted out. 

Befare we go on to standards 

that dan't exist, and ane af the t 

about is the lack 02 stan I understand that, 

but, Dr, OTd2ary, in the est. a5 WQY"XdS, if you 

were in t oldin area, fallawing 

DR. O'LEARY: In the ideal world, J would 
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and robably cqt frozen sections to make a 

ass~~~~~ that we had studies Or 

something else to verify that our test system 

afterwards performed on frozen sections actually 

correlated with outcame. 

Given that that is not a Xi 

scenario, e second option would be to have it get 

30 a grossin very, very quickly to be examined 

3Y a athologist, to e cut into thin sections -- 

in in the sense of histology but a couple of 

nillimeter thic sections that will e fixed 

rapidly, en fixed for a well-defined period 

If time in a weLL-defined fixative system so that 

h.ack tissue ets handle the same way, 

1 think consistency is ore impartant in 

ic2me ways than t recise technique because it is 

mnsistency that will all.ow you ta compare across 

lifferent sites. e tend to like it uick, but 

:onsistent may ore important than quick. 

DR. R~~~~~~ so, it is more the operator 

:han the assay. 

DR. ~f~~~R~: e11, the assay is 

.mportant, but if you have stan ardized assays, 

iecause of the use of automated i munosta..jners or 

:it type systems, the assay standardization right 
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now is, in many cases, better than the 

sta~dard~zat~~~ of the re-assay tissue handling, 

The asic message here is that we would like to get 

control of the entire test system, and the test 

system starts the rn~~~t~ that tissue is excised 

because the tissue is changing from the minute the 

tissue is excised. 

DR. One other question then, in 

your standard est world, is there a difference in 

the handgun of that tissue whether you are looking 

for a membrane- ound protein or antigen versus a 

rane versus cyt0soZ.k ver us intranuclear? 

R. OfLEAKY: It depends on an antigen by 

antigen basis. bile my experience suggests t 

nany of the membrane-b~~~d roteins are less 

le to sample mis ling at; various stages 

zhan, for instance, many of t e cytoplasmic 

?.roteins. his e specific antigen. 

#hen we talk nuclear, it is the same thing. There 

is a ifference between rogesterone receptor and 

.A for exam le. So, you really have to 

articular anal what is going 

312 with t art~~~~ar analyte. ink if you 

gere to apply a generalization, ing on the 

mint at which it resents, you will probably make 
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For example, T don"t have studies but my 

ersonal im ression is that mishandling of kit CD17 

is less of an issue than mishandling of HER-B2. 

But f again, I don't ave good st ndards on which I-Q 

state that; that is sort of an impression. The 

point is that t 0th membrane-bound roteins 

which are in some ways simi ar but which see 

ehave differently. 

DR. E: Dr. Griffin? 

DR. I just wante oint out, 

in case people are perhaps getting the wrong 

ression with this discussion o standards which 

hue clearly need, e economics of many 

laboratories doing tests in low volume 1 think is 

going to obviate some of these problems, in that 

you can? afford to run a low vaJume test, at least 

at many ~nst~t~t~Q~s. So, that is ood because -- 

I mean, e go0 because t at should 

oratories that do a 

larger volume. It will obviously add in the 

vagaries af shipping and additional_ handling, but I 

think it is a rare laboratory that can afford to 

run a test that needs multi le standards, etc. on a 

regular basis unless they have an adequate volume. 

DR. Go ahead. 
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DR. I would aILso like not to 

give the i pression t at we are, you know, lacking 

standards or lacking progress in this area. I 

mean, for example, CCU.3 has published a set of 

guidelines recently which address a lot of these 

preanalytic issues. It is not a perfect document 

b any means, but it moves us in the right 

direction. The committee that 

chairing will probably muve us further in this 

direction. Efforts by a number of professional 

organizations are gettin us there. 

30, it is not that this is an area that 

has been lawn off, or an area in which even w 

there is routinely poor practice. I don/t thin 

so * If one 1~0 s at concordance in t 

surveysI in general thin s are getting to be pretty 

3QQ in laboratories in terms of at least agreeing 

XI. ~mrnun~h~st~~hem~~a~ staining, or in the area of 

m3lecuJar genetics in obtaining the same results in 

the vast majority of laboratories in molecular 

genetics tests. So, it not that we are dealing 

dth a fly-by-C ht: operation but, rather, 

311 areas of me j,.cine there are always areas for 

improvement, 

E: Dr. Siegel? 
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In the specific area of H 

2, the analyte th t we thin we are interested in 

is a surface protein. So, in measuring gene 
I * pllfrcation t at raises issues. 

one side of it, Dr, atson, which was the fact that 

in five or ten percent of cases of rotein 

overexpression t exe is not lification, 

ut hat about the other side? How cc2mmon is it in 

to have gene amplifie 

ot increase surface rotein expression? 

DR. ATSON: hat is a ard question. If 

you acc=ept the ratio 0 detection, the clinical 

correlations are It is a very 

sensitive assay for increase in amplification of 

the signal. 1 don't know specifically -- are you 

talkin about kmw often 0 I see a false-positive 

where it Zooks a with either background 

signals or SOme ot 

DR. I was just w~~der~~~ if you 

liooke at your 0 timal con itions for testing in 

both ways I where you had a true positive gene 

ampLification how co man would it be to have j-rue 

gene amplification but not any increase over normal. 

in protein surface expression? 

~~TS~~: Yes, that is the gold 
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standard problem I: think. These assays correlate 

very weLI at the hi h end and the low end, 

a ~~f~cat~~~/~~ arnp~~f~~at~~~. It is in that grev 

zone where t e variability in the antibodies 

doesWt ive you t rm and fuzzy feeling that 

you are actually interpreting what you re seeing 

very weILL. hereas # the FISH assay is highly 

specific, numerical, and seems to have gaod 

correlation with arnp~~f~~at~~~ in that grey zone, 

to 2-i- region. 

DR. ~~~~~ST~~~: S. Mayer? 

MS LI in light. of w at you have 

tald us about t e variability of test results and 

the current lack of standards, I wonder with what 

degree of coxz n. you reassure atients that 

their test results, ey fall wit in that grey 

3rea, can be used as b sis for treatment? 

To foli~3w-up on the last 

question, I suspect that one of the other speakers 

Hill tal little bit about the concordance 

studies that have beem done in the SABP so that we 

nay learn a little bit a out that* 

The second issue 1 a not 23.x-e how to 

address. Maybe that will be resented as well. I 

think it is retty clear from the data that was 
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resente before this committee and efore the F 

tology and pathology panel at the time of the 

HercepTest prese~ta~~~~ t at in the range of 3-t 

there was an extremely good prediction of clinical 

response. My personal interpretation of the data 

that was resented, w may certainly not 

correlate with that 0 other panel members or the 

agency, was that t at was not so clear for those 

patients w 0 were 2+. so, how muck assurance or 

lack thereof to give 3 thin depends on your 

interpretation of those studies and ather studies 

that have been done t at have directly looked at 

that. 

is is even using t e clinical trials 

zissay, and 1 wiU note that the ercepTest assay 

inlas not the clinical trials assay but was a 

zorrelative assay in whit e correlation between 

0 an 3-k with the clinical trial3 assay was quite 

good, to my rnem~ry~ an in which in the I+ and 2+ 

sirena there was more cros e correlation 

wasn"t erfect any Lace. I think, again, we are 

zping to hear ore data about that later. 

E: Dr. Kelsen? 

DR. Just to follow-up on the high 

2nd the low volume, just to ive me an 
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understanding of all the caveats you said, I mean 

breast cancer is a very common disease but there 

are lots of labs. If Tow volume means they did X 

number of tests per year and high volume is greater 

than V -- we ave done this with surgery, for 

example in pancreatic cancer and a num er of (g-her 

tumors, is there a num at sticks in your mind 

for low volume, or is that just not efined and it 

is impossi 

DR. There is not a number that 

sticks in my mind for what discriminates Low volume 

from high volume. as with any specialty 

9real volume, ertise and training are sort of 

running one against another and volu e won't always 

&3termine quality, and experience and training 

n~on't always -at there are a vantages to both I 

think.. 

R. ~~~~~~~~~ ut it is even ore 

:ompJicated than t 

~rnrn~~o~~stoc emistry tests that are being done .in 

311 sorts of cancers. so, it is not just that you 

nave to do ten breast cancers a month because you 

zne doing a hundre ~ymp~omas and they also use 

irnrn~~o-~~sto~~ern~st~y~ but it is whether you have 

3x3 immune isto-chemistry setup that allows you to 
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evaluate it to make sure things are being done the 

right way. 

DR. O'LEARY: I think that is a very 

ortant point. There are labs that are probably 

doing a few ~~~d~ed im emistries a year 

and there are labs that are doing hundreds of 

thousands of immune istochemistries a year, Y-our 

ability to trou le shoot an assay depends to some 

fiegree on the specifics of that assay, but ecause 

there are lots of lems across assays, it ah30 

depends on your general. ex erieace doing 

immunohist~ehemistry. So, that really accentuates 

,he at you just made, which is you learn. 

something from both. ut we are really not in a 

position, based on any data, to say that your lab 

houlld e doin 5006 a year, or something. That 

t be taking numbers, as far as 1 can tell, 

UP - 

: Dr. zi man? 

e are focusing a lot on 

ihat the lab does and ey quantitate an assay 

-- and this is addressed to r, O'Leary -- again, 1 

nave the impression that you t ink the major issue 

is the pre-analytical phase. IX you say the NCCLS 

nad suggestions about ow to handle or how to 
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standardize t e preanalytical phase, and if you 

eoul summarize what so e of the suggestions were? 

0’ LEAR-Y: Z think it talks more about 

issues associated with t e preanalyt-f-+al. It has 

been very, very difficult when many, many 

laboratories ave their own home rew assays and 

2ach believes that their ume brew assay is 

erior to every other to make rapid, rapid 

progress on standardization. 50, n't g-o tc 

-he point of sayin at aXI tissues should be 

fixed within, you know, ten minutes of the time 

:hey were excise I don"t think we are at that 

point yet. JI think it is really in the context of 

Ainica3. trials where one e ~~te~t~a~ of 

3aining a much greater control over the way 

latients and tissues are processed so that we can 

y begin to gain that kind of ~~forrnat~on. I 

lhir=!L it is really uite clear that a lot of 

>eople, Dr. Taube at 

JCI, and others are workin very, very bar to push 

Axis process forward. 

DR. ~~~~~A~: Just folLowing up on Dr. 

Cehen's ~ornment~ you kno there is no number that 

70x2 can give e but in clinical trials and 

operations and patients an a number of clinical 
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settings, there is a rn~~~rnum volume that one would 

need to do as part o an annual stan ardization 

assessment. I)o you envision that becoming part of 

the recommendations, that a lab would ave to have 

a certain volume to show proficiency, references 

and so on? 

DR* ~*~~~R~: I think in the clinica 

t is certainly a reasonable suggestion t0 

consider. I think it would be goo to do in the 

context of actually trying to gather some 

information on whether that a preach was meaningful 

so, not settin ers so hig that you can't 

stratify your data and actually use some form of 

either peer assessment or some other a preach by 

which to try to get a better handle on what 

constitutes enou 

DR. edman? 

R, R * I Again regarding the 

standards, I got the sense from you, Dr. O'Leary, 

that the major thing was the reanalytical handling 

of tissue, and we are ta king about trying to set 

u standards and we are still in the situation 

where the vast majority sf patients have their 

initial bio sy done in low volume hospitals, as far 

as cancer is concerned, and I think the major 
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problem is going to be the preanalytical handling 

of those speci 

DR. I thin you are a 

right. Even in high volume laces, I can show you 

places, significant cancer centers, that have a 

total. volume of fewer than 200 breast cancer 

patients a year. Q, you know, high volume is not 

necessarily that But I don't want to say it 

e most important thing. Having the same assay 

Aone in alI. of the laboratories as much to 

~e~ornrne~ it too. 

As I: said, different assay formats can 

give you wildly differently intensities of 

staining. So, if you have a whole bunch of home 

xrews as opposed to a standardize assay format, 

qou will. also be in trouble. You gain much by 

gaining control. of the assay itself. You will gain 

nore if you. can gain control of the tissue handling 

2efore the assay. 

DR* EREN~TQNE~ Dr. Watson, did you also 

hIant to reply? 

~AT~QN:: In the context of talking 

shout volume and re uirements, it is actually sort 

14 a two-tiered system where, for instance, my 

Laboratory di thousands of various types of FIS 
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assays of each year, any of which would tell, me 

sQmethin~ about w pen in 

for instance -- issues related to whether 

fluorescence microscopes are working, all those 

11 out .h the context of the generic 

that one is using, and it applies to 

IMC to some extent as well. However, you also need 

some level of ex erience specific to this signal 

detection system itself. 

DR. ONE: Dr. Ibain? 

DR. anted to come back to a 

points. t of all, Dr. Li 

touched earlier on the estrogen and progesterone 

and I a strut! by seeing multiple path 

reports from different labs each week still being 

highly variable in what is termed positive versus 

for just our rototypic estrogen and 

rogesterone receptor pssitivity and, in 

articular, e range of low positive where 

these patients may very well enefit from an 

endocrine mani y is it that we do not 

Yet ave a national standard for reporting based on 

cell count and intensity, or some version thereof, 

that is correlated with outcome? I think it is 

just going to snowball with all of these new 
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targets if we still. don't have an agreement 

~at~o~a~~y on what i a positive ER and a positive 

PR on IKC, 

DR. O"LEARU: I GUI-lCUr With the editorial. 

I think in many cases Jt is really in the context, 

again, of CliniGal trials where the oncology 

~~rnrn~~~ty can gain a x-eat deal of influence in 

helping to rive this process. I thiPzk, again, 

that &KS is working very hard to drive this process 

Eorward too. But' at the same time, pathologists 

u-e engaged in the practice of ar, art as w&II. as a 

3cienee and, just s a patievlt enroll_e on a 

zrlinical tria rotocol, they don't have exactly 

~kre same osage; ma not have exactly the same 

liver function tests when they were a mitted as 

y else does. ere is heterogeneity there, 

#e will probably remai ith some heterogeneity. 

Understand, however, that we have stili 

regress from the point of t e dextran-coated 

charcoal assay which would also ive you different 

results w ed by different la oratories. 

feterogeneity has been reduced, and 1 think over 

xime will continue to be re In part it wi.l.1. 

3e pressure that we ut on ourselves, and in part 

it will be pressure that you put on us. 
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ALBAIN: YC!S' just to push that a tad 

you know, I: will et positive versus 

negative, or I wilJ_ get 0 to 5-f-, or 1 will get 

intense but low ~~rnber~ It is just very difficult 

to make clinical decisions so I am 

~~~d~~~~g if your national. standards are going to 

move in a direction to establish some general. 

uidelines for QW the athologists report 

?ositivity. 

in fact8 ments like this are very, 

ful in ena ase of us who have a 

passion for oing this to be able to justify to 

ers of our own rofessional cQrnrn~~~ty 

Chat this is an effort that will be a preciated and 

worthwhile. So, preciate those corn 

DR, El ~~~~~~: Any urther questions or 

comments from the corn Seeing none, what I: 

sould like to do is take a rea nd ave us back 

le at 30:30. 

[Recess 

STONE: e are going to start 

this part of the session with Dr, aik, 

~~cxing to discuss the ~~~~~ B-31 data. 

a~~u~a~ Sur owe1 ject: 
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3-35 Data 

DR. AIK: Good mornin f ladies and 

gentlemen. What I woul. Eke to do this morning is 

to give you a kind of brief presentation about the 

results from a central review of an initial. subset 

of cases that have entere into the NSABP trial B- 

31. 

USAGE B-31 is a trial, for node positive 

and HER2 positive tumors that are rando 

~~ern~t~~ra~y or ~~~rn~t~era~y plus Herceptin, given 

for one year. In doing this trial we ha 

~~terrn~~ed the eligibility, determined by 3+ by the 

8ercepTest result 0 served by any lab in the u,S, 

3r Canada, or in case ot er antibodies are use 

if the assay was ind af edified from the E'DA 

format for the Merce Test, and we required strong 

membrane stainin ird of the tumor size.. 

This was based on the ~~~~~rn~~ary data t 

that there is a correlation etween the staining 

intensity and t e scoring of t e tumor s-j,ee 

ntigen am lj,.fication etermined by any FISH method 

was al.so acce 

In the protocoL there was a p 

centxal review of the initial, 100 cases to make 

sure that we were capturing the real HER2 positive 
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atients for -31. The rule was that i more than 

2 percent of the ca ;E?S were negative by 0th 

HercepTest and FISH, then we would consider 

changing the eligi ility criteria. 

The method we used, to get away from the 

bias of the lab which is essentially responsible 

the clinical trial itself to do these tests, we 

xll..laborated with LabCor of America to function as 

3 central la and do blinde . So, results 

Mere available at the time of reporting from 104 

zases where we had tissue blocks available. TQ 

nake sure that the results from LabCor were 

reliable, we did an independent confir 

ese resuLts by y lab, NSA on a subset of 81 

zases. 

If you look at the results from the 

zentral. assay from 104 cases, these are all. cases 

that were entere e on an ~rnmun~h~st~~hem~ca~ 

result. There was 94 reement between the 

central FXS by LabCorp an central Hercep>Test by 

To confirm the results fro 

generated m~~rQarrays from 81 cases. If you 

clompare the FISH results from L bCQrp and the FISH 

results from my lab there was 95 percent agreement. 
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If you compare the central results from 

LabCurp an the results from the original. testing, 

then overall 18 percent of the cases were negative 

by both central FISH and central HercepTest. There 

was an interestin trend in t E-3 data set. So, if 

you look at the Hercep est or ot 

~mrn~noh~sto~he j.Gal FnSSayS, cases entered into 

cxw trial were based on HercepTest 3+ st 

xh.ginally, and there was an interesting trend in 

e data that those assay one by larger volume 

in this case arbitrarily define by at least 

100 cases per month, the test looked very reliable. 

#hereas, if it was done mall volume Lab, 19 

percent of the cases were egative by both assays. 

The trend for other ~rnrn~~oh~sto~hern~~a~ assays was 

even worse because aal of them were essentially 

done y a smal volume lab an ere was 35 percent 

false- ositive cases there. 

Because CB-11 is pproved by F A, we also 

categorized according to the ot er antibodies into 

c -11 or other tests, Although C&H. is a small 

it shows a similar trend o 20 percent of 

false-positive resuLts. Actually, when you iook at 

other home brew assays, there was a 50 percent 

false-pusitive rate, 
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There is one publication by Dr. Isola, 

from Finland, that shows that c romogenic in situ 

ridization, which is essentially similar to 

fluorescent in situ ridization except that 

eventual color I_abel_ing is not done by fluorescence 

but ~~r~~~gen~~ DAB -- here is one example where 

there is clear a~p~~~~~at~~~ of t e tumor size, 

these kind of ruwn dots in the nucleus. So, we 

ntanted to check w~et~~~ ~~rQ~Qge~~~ in situ can 

replace the FIS from a subset of cases here 

$0~ can see that there is 92 ercent agreement in 

ihe scoring. 

Q confirm t we looked at anot 

3 cases from another trial_, 123 cases with, again, 

exactly 92 percent agreement between FISK and 

enic in situ 

in add~t~~~ to the 3.04 cases that were 

entered y immunahistochemistry, we were alike to 

get tissue blocks fro 7 cases t at were entered 

=liSSt?? on FISH done by bership iabs. Seventeen 

3f them were from smaXL vohne la s and IQ were 

Tram larger volume la and 15 labs contributed to 

:he 17 cases here and 6; reference Jabs contributed 

x.2 the LO cases here, All of these 27 cases were 
/ 

mnfirmed by PathVysian test, Just for your 
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information, in the original test 26 cases were 

done by PathVysion test and only one case was done 

by Inform test. 

The conclusian from central review was 

that HercepTest, provi y a Larger volume lab, 

seems to e reliable in determining 3+ cases, with 

out 95 percent a reement with ISH. According to 

3 kind of ilzfar al survey on the telephone, we 

think that all. larger volume labs that perfcxrm 

and this may 

ute to better quality control, these labs go 

Arough ind of close vaPi ion af the assays and 

lave ~~~g~t~di~a~ experience. So, t ~ig~t be an 

important factor in future quality control 

programs. 

e conclude t at i~~~n~~~stQ~~e~istry 

performed by sma 1 volume labs ends ta e less 

kkiable. ough there were only 27 eases, the 

?athVysion ISW test seems to very reliable 

test and CLSW is not a good alAmm.ative because the 

problem is the detection of the iow level, 

~~p~ifi~at~Q~ cases. 

Because of these data, we decide 

crhange the eligibility far our trial.. So, if the 

xriginal test: was done y any FISH, then it was 
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result. If the original immu~Qstai~~~g was done by 

roved lab, en it is eligible. If it was 

done by a non-a proved lab, then it needs to 

confirmed by an ap~raved lab. 

e have a real-ti e approval process. up 

until yesterday we had 22 labs in this country 

approved for entering patients into our trial. If 

they recess more t an IQQ cases per mont with the 

they et automatic 

3pproval. If they process Less t an 100 cases or 

use a different a~t~budy~ then we in ivi=jually 

the quality of the lab for the approval 

based on their concordance rate with ISW, and 

their previous trac record for entering atients 

into our rotocol. If they are using FIS it is 

automatic ap 

C?txrrently we don't rea ly know the 

reliability of real-worl ISH testing for s'mall. 

volume labs because we have only looke at 27 

cases o It is ~~@s~i~~ab~~ whether the small 

pathology labs, which cannot do immunohisto- 

chemistry, can really do FISM. That is a big 

question. So, our plan is to conduct another 100 

cases after the fulZ irnp~erne~~at~~~ of the rotoco 
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amendment, which has been in effect for three 

mantes now. Because it is a large trial. and some 

pathology departments require each of t 

immediately, in those cases we actually have kind 

of a rea.L-time process to generate triplicate 

tissue arrays t we can do validation assays 

3n the materia that we. have. Thank you. 

NE-R Than you. Our next 

speaker is DC Roche. 

N9832: ~~~e~~rQu~ ~~~a~ for ode+, 

2+ Breast. Cancer 

I?.* ROCWE : I will just spen a few 

ninutes now talking to you about another trial that 

is ongoin for looking at Werceptin in the adjuvant 

3etting. This is a reast intergroup trial, N9832., 

~n~~ud~~g aL1. embers of the breast intergroup, and 

Ft is a Phase III trial to look at doxorubicin and 

C.YjKlQPhQS halide, followe by weekly paclitaxel, 

zither with concurrent Herceptin or with subsequent 

Kerceptin t 

This is a sc a of the study design. We 

plan to enro-ll 3000 ients for this study and 

Edith Perez, my coILLeague at Mayo Clinic, 

Jackson~viUe, is the PI far t is study, with the 

Northcentral cancer treatment roup as the 
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~o~rdi~ati~~ center* 

Similar to t -31 trial, the eligibility 

criteria in terms of HER2 status for this trial. was 

a 3-h HercepTest by local testing. You could use 

another i~~u~~~ist~c~e~~stry test but it had to 

have more than a third of the cells that showed 

strong membrane ositivity. If a FISH assay was 

used to qualify patients fur this trial, then they 

had to be ~~~~ am lified with HER2 to centromere 17 

ratio of greater than 2. e Vysis test was 

being used, and if the Oncor or Vysis Systems FISH 

assay was being used, t ey had to ave more 

an five copies of t ene. 

Similar to t we stipulated in the 

protocol that there woul e central testing of the 

first JO0 atients that were enrolled onto the 

study. eing one at the ayo Clinic in. 

Rochester, 

ist~~~e~istry to ook at protein expression 

an the Vysis ~at~~ysi~~ assay to measure gene 

amplification, If there was more t an a 20 percent 

discrepancy between t R2 evaluate and 

central HER2 en consideration would be 

given to modifying the eligibility for patients for 

this study, based solely on the results of their 
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local testing. 

so far, we have had an I will present 

data today cm 119 patients where there has been 

central. testin for ER2 status. We have had 65 

different labs evaluate these initial 119 samples. 

0, we aren’t able to draw any conclusions yet 

at least stat~st~~a~~y~ whether or not 

Large voh e labs do etter at this H R2 testing 

11 volume labs. For the 65 different Jabs 

A2ere are only two la at accounted for mare 

2xx1. three percent of the samples that were tested. 

The istribution of t e different types of 

:esting that has been use 50 percent of the local. 

s have used the Herce Test; 43 percent ave used 

z42-3.er immune istry tests, rimarily C 

zither in a home brew assay or on a Ventana System; 

ercent, or 9 Q the 119, have used a ILocal 

?ISM assay to ualify atients for this trial. So, 

:here have been 110 atients that have been 

3vaILuated by ~rnrn~~~~~st~~~ern~st~y and 9 patients 

Aat have been evaluated y FISH. 

If we 10ok at the resuLts then for the 120 

>atients that have been evaluated by 

~mrnu~u~isto~~emistry in the local labs, only 74 

3ercent of those were confirmed to be 3-k by a 
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central WercepTest assay, n't seem to make 

too much difference whether or not t ey use-j tfie 

HercepTest for their l.ocaP testing. There was 75 

percent of those that were confirmed by central 

WercepTest. Or, if they used another 

~mm~~~~~st~c~ern~stry assay, 72 percent of those 

were confirmed to be 3+ by central testing. 

If we look at the r-he patients that were 

entered on the trial ase upon local FISH assays, 

seven of t ad a 3+ ~rnrn~~~~~st~~~ernistry 

by centra WercepTest a only six of nine were 

confirmed to be arnp~~f~~at~~~ by central FISH 

3ssays. ith about twice as many atiemts on trial 

now, close to 250 patfents, is trend 

slontinued. There have at have been 

entered based upon 3_oc testing, and 14 of 

those have been confixmed to be arn~~~f~cat~~~ and 

15 of those have been 3~ Similar trends ave also 

3een seen with the Test and with other 

~rnm~~~~~st~c~ern~stry tests, about a 7.5 percent 

xxxxrdance rate* 

5% for the Z19 atients that have been 

ztntered 0~1 the trial, 66 percent of t ose have been 

xnfirme to be ~rn~~~f~ed by central FISH. There 

las been 74 percent that appened to be 3+ by 
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central ~rnrn~~o~~stoc~~rnist~y. ilar to what was 

mentioned earlier regarding the discordance etween 

FISH and ~mm~~o~istoc~ern~stry‘ we have seen 10 

percent of patients who are 3+ by central 

~rnm~~o~~sto-chemistry but do not show amplification 

by central ISH. I this trend as continued. 

ActuaLly, we have dro ed a little bit. I think it 

is 6 ercent of patie ts that are 3+ y central 

amplification. 

This is breakdQw~ of t e scoring that 

compares central, Werce Test versus central FISH for 

the first 119. FJe have had a fairly even 

distribution of the 0, L+ and 2+ cases 

~stoc~em~stry~ So far we have not seen any 

3f thase to Jified, ough in our 

erience at ayo we would expect to see about 12 

percent of the 2-t- cases to show amplification, and 

around 1 percent of the 0 an I+ cases. So as we 

accumulate more and more numbers, we do expect to 

at least see so e amplified. samples, especially j-n 

the 2+ cate cry and one or two in the Q and l+ 

category. 

Looking at the concordance between the 

central, RercepTest and our central FISH assay, 90 
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percent of the specimens have been 3+ by central 

HercepTest and amplified by central FISH. None of 

ecimens of this first 119 that were scored as 

Q, I+ or 2+ by ~rnrn~~o emistry were FISH 

amplified. The overall concordance for central 

~rnrn~~u~ist~c~ern~str central FEW is 92 

percent. 

SQ, osed modifications now for 

W832 are that the patients can be registered OTZ 

zhe trial. based upon local testing if they are Rode 

positive an 2 amplified. But while they 

u-e receivin C t~erapy~ a block or slides 

nust be s~bm~tted for cer?tral testing to confirm 

GSR2 status, If the patients are 3c or am 

zhey wil then e ra~d~rn~ze to one of t 

arms of the trial. If they are not 3-t or 

then they will be cancelled from the 

study. 

Althoug we don't have data to draw 

xxxlusions regardin. e volume la oratori.es 

)eing able to do this type of testing etter than 

;maLl volume laboratories, we do feel it is 

artant that if you are doing HER2 status 

?-valuate you have access to both types of testing; 

;hat there are HER2 amplified Cases that on 

MILLER REPORTING COMPAW, INC, 
"135 8th Street, S.E. 

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



s99 

1 

2 

3 

87 

occasion do not show overexpression an there are a 

s~g~~f~cant ~~~ ten ercent in our hands, of 3+ 

at do not show gene amplification. If you 

are going to establis is type of testing in your 

laboratory, you need to have feedback between your 

~rnrn~~~~~stoc~ern~stry a d your FISH assays. Thanks 

very much. 

DR. NE en it up for 

some brief uestions from the corn ittee for the 

last two speakers. DL Kelsen? 

DR. I think that these two 

resentations are very interesting, at least to me. 

They do egin to address some of the issues that we 

were talking about earlier this earning. I have a 

question for t presenter. 1 take it that 

the patients were tre ted despite the fact that 

sc3me of t in fact, not have overexpression. 

I wonder if we wiLl have enoug ts -- it is 

really smaPI. num er -- tc> draw any 

clinical, trials i Xications at the en But they 

were treated, ese first 100 patients despite the 

fact that when you loo ed again, in retrospect, you 

are not convinced that they really were 

Dverexpressing HER2? 

DR. PAIK: From the initial. about; 500 
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cases that were entered onto our trial! half of 

them were ra~~~~~~~~ to the Herceptin rm, and same 

of them were getting Herceptin and some of them 

were not on ~erce~t~~ treatment yet. According to 

our DMC re~ornrne~dat~~~~ we contacted individual, 

atients who bekn e Werceptin arm, whose 

initial. testin was done y a smaller vahme lab by 

our definition, and we informed them about our 

result. If they signed a consent form for 

retesting, then we provide free retesting by a 

zentral la some of them may decide to go off 

the treatment. So, it is not clear at the end of 

the trial that we are ever really going to be able 

to fin out * But it is planned in the central 

review as a secondary ai of the tri.aJ, to stratify 

e patients affording to the central. review result 

2nd see if there is a ifferential treatment 

2ffect. But I don? t~~~~ our trial. wilJ, be 

powered enough to see a real difference. 

DR. KEENER: But this type of ata though 

,mulLd ~~t~rnate~y answer the question of the 

nypothesis whether s all versus large volume has 

9AnicaZ. meaning. 

DR. PAXK: "Yes, sir. 

.DR* E: Dr. Lippman? 
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DR. ~I~~~A~: 1 wonder if you c~uXd, ar. 

ache, give some comments about how you determined 

the J+, 2-h 3-t of the MercepTest test, the IHC 

assay. 

DR. ROCHE: Could you repeat the question? 

DR. I was really struck by the 

dramatic difference between 3+ HercepTest and the 

correlation w.ith FISH and 2+ and elow. I mean, 

zera out of 31 had FIS arn~~if~~at~~n. 

the difference etween 2c and 3+ is 

sort of w at we are talking a It seems t0 

not a clear-cut difference, So, can you explain 

how you determined 3+ versus 2-t, and maybe explain 

why the correlation was so striking at 3-t and was 

zero at 2c or lower? 

DR. Our criteria for 

d~ff~rent~at~~g 2+ from 3+ is based upon what Ls ir?i 

e HercepTest kit and t e instructions for doing 

that. so 3+ is trong membrane staining in more 

than 10 percent of the cellAs. That is the 

criterion- Mow f anyone who does a Tot of this 

news that when you see a 3-k 

case it is usually more t ercent and it is 

in the range of usuaLly 60-W ercent of the cells 

that show strong membrane staining, as opposed to a 
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2+ case where the criteria, accordin to the 

HercepTest for 2+ stainin is weak to moderate, 

complete membrane staining in more than 10 percent 

of the celb.3. A 2+ case is oftentimes in the 40-50 

percent ran but there is heterugeneity in terms 

of those cells t at show corn lete membrane 

staining. 

Now, we would ex ect that there would be a 

fairly even istribution etween the 0, 1-t and 2+. 

I thin in the ata 3 showe here there were only 

12 2+ cases. In our normal clinical practiC!e we 

out 12 percent of our 2-t- cases show gene 

lification. e routinely FISH a11 2+ cases that 

zome through the clinicaL lab. So, wit 

verniers ouble now ts more t an 250 cases, we have 

seen I thin ree 2-t cases that 

lification. But just with the small number 

lere, with 12 cases, just statisticalJy we wouldn't 

expect to see any. 

DR. ~I~~~A~: ecause one of the issues we 

Ire talking about is 2c or not 2+ issue an I can 

:el_l you it is just very difficult to imagine that 

noderate gre ter than 50 percent versus strong 

Treater than 50 percent would be so striking in the 

Efference of FISH am ljfication. So, 1 think if 
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ly is a small numbers phenomenon. 

DR. ~~R~~S~~~~: I have a question and I: 

am not really sure who to address it to, but 

erhaps the folks from the cooperative groups have 

some idea, is data is trying to get at the 

false-positive rate. ut, as clinicians, we are 

very c:oncerned bout the false-negative rate as 

dell. er of you ave any thoughts about 

dhat we are doin to try and identify that? 

3ecause I t ink that is a very im artant patient 

population that may benefit from a treatment that 

de are not of ering to them. 

R. RQCWE: hat do you ean y false 

negative? 

DR. That by t e clinically 

lxse tests, done at local levels, we are being told 

that these atients are HER2 negative, but by a 

tral review they would potentially really be 

positive. 

DR, ROCHE: ink it gets to the 

issue of standard~~at~~n and uality of control.. 

If you are going to tatus evaluation you 

rreed to have fee etween both t~~~n~~~es so 

that a lab that is gain to set up either one of 

these techni ues needs to know w 
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correlation is between ~~~~n~~~stQc~e~~stry and 

FLSM to avoid oth false negatives and false 

positives. 

DR. ~~~~~S~O~~: We now have a framework 

for looking at the false positives. Is there any 

similar f~a~~w~rk to look at false negatives? Nat 

that you know o 

DR. ~0~~~: ot that I know of. 

Maybe this is a question 

Ear the pane later on. 

DR. GROGGY: X have sort of a follow-up to 

Aat. ..&U diagnostic tests will have false 

positives an false negatives af various kin 

IYhe strategy you seem to Ql~ow~ng ere is doing 

2 ~~~be~ of tests. Now f if you do a Lot of tests, 

0 the ercepTest test, some other 

~~nu~istoc~e~istry test, yau do FISH assays, II-IOX-e 

than one type of FISH assays, and you ave the 

real-world situation t rQwn -j-j. wit people doing it 

mt in their labs, at are you actual..l_y after? If 

~0x1 do enuu h tests you are going to get some of 

them positive. re you really after trying to 

lefinitively eliminate all t use that would test 

-mgative by all tests, or are you doing somethi.ng 

Ase? 1 am a iittILe concerned. If you do enough 
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tests, we will probably get everybody positive in 

the lan run and we don't have do these tests at 

aX1. 

DR. ~0~~~: hat is the question then? 

[Laughter 

DR. t are you trying to do? 

&r-e you trying to ma e the eligibility criteria for 

the trial such that you know the patient is, in 

3ome sense, definitive1 negative, although there 

3re a Icrt of uestions a out that because we deny 

rrave any gold standard? at your real goal? 

The goal, is to select the most 

~~~r~pr~ate atients for this trial that will 

Denefit from Herce revious stu 

hat have been done, we know that those are 

patients that show overexpression of t e protein, 

in the 3+ category an /or are gene amplified who 

;eem to respond est to Kerceptin t the 

3oa oratory testing that has the 

p-eatest sensitivity and specificity for selecting 

:hose patients, In a ition ta trying to see what 

is oing on out in local. c~~~~~~ty testing for 

loin central review, the other translational 

orient of this study was to look at the 

zorrelatian between ~~~~~~~~st~c~~~~stry and ISH 
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assays. 

DR. Dr. Brawley? 

DR. My question is do you want 

s~~et~~~g that is really highly sensitive, 

something t at is rea2ly highly specific, or can we 

sacrifice sensitivity for specificity? 

DR. PAIK: For our trial purposes, 

Dbviously, we woul like to have a highly sensitive 

but highly specific assay for any studies. But in 

b.AliS articular study, because of the concern for 

Fotential ~ard~~t~x~~ity and especially because we 

3re trying this drug in a re atively early stage of 

lisease, we wanted to make sure that the test is 

ecificity is mare 

important than se~s~t~v~ty. 

PAIK: That is correct. 

R, STONE: Dr. &i 

DR. ~rPP~A~: I have a question to EaUow- 

Nerenstone's uestions and what was just 

raised, you know, what are we la0 what 

Cnd of test. Well, you know, we are talking about 

biologic t y so it has to be based on the 

3iology of the treatmenL So, here we are talking 

3baut protein- ased treatment and I thin sort of 
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ased on your data, e 2+ Herce negative 

rsw woul e negative. Unless we had very solid 

prospective data to show that, that, to me, would 

be a false negative ecause it is hard for me to 

imagine biologically that at has greater 

n 50 percent of the cells that are moderate, not 

strong but mo WkiC is difficult to define, 

gould not potentially benefit from a therapy 

zWmxted t that proteix2. 

DR. PAIrK: Yes, when you design a trial. 

you have to kind o balance the otential benefit 

3ver risk. So, the data that was 

xvaiLable fro e pivotal study rum Genentech, 

h that correlation between the CT& the 

xriginal immune o~~e~istry~ and the HercepTest: 

and then SSH is a little it difficult to follow, 

still, you have to kind of weigh the risk. 

ly entering the patient for 2-h 

FIS negative wouldn't 

have been justified in t -js early stage of disease. 

Qf probably what we need to do is generate as much 

data in an advance isease trial. for 2-t- but FISH 

negative patients efore thinkin about looking at 

the adjuvant settin in this trial we 

are trying to generate as uch data as possible to 
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look at t-hat issue and to generate the hypothesis, 

DR. NER : Dr. Blayney? 

DR. ~~A~~E~: The way X look at this, this 

is ~~forrnat~o~ moving down a noisy channel, and the 

generatio of that information is the events that 

take place in t atient whit lead to malignancy 

an the end of that channel is our ability to 

deliver a t erapeutic intervention, The intergroup 

2nd the SABP rese~tat~o~s ave I thin done a 

great job of snowing t at one way to reduce noise, 

xc cut down on some of the noise is by having 

1 testing. Another way, i3.s Dr. George 

slludes, is to do a lot of tests SO that YQU 

3verage out t enerators and the real 

signal Comes through. 

e the ~~r~~ng~s discussion and 

vising the a ency will 1x0~ them to take a 

broader view as they loo at drug 

say the biology of the ~~~2~~e~ gene and t 

system is one t iology of estrogen 

receptor is quite another where there may be a dose 

response I) And f the things that we are going to 

develop in the next genera -jes really 

depend on the biology, an at signal that we 

need to detect the developers of those drugs need 
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to have some freedom to reduce the amount of noise 

that gets into that channel. So, I hope that we 

can take t ese examples as a way of broadening our 

tricking down the road the rest of this morning. 

Then f this aftzerraoon, it sounds like there are 

going to be some more focused discussions. 

DR. NER Yes, Ms. ayer? 

S. ~~~~~: Bat to Dr. Lippman's point, 

it seems to me t at by eliminating from clinical 

ose patients who would be 2+, FISH 

rzegative responders we don72 get a direction for 

the clinic for treatment for patients who may fall 

into that possibly false-negative category. In 

er words, we arenT abLe to say to patients in 

3ny definitive way we thin you will or will not 

respond I it becomes an ~~k~ow~ that will then be 

governed by clinical ractice. 

DR. ~~~S~~~~: Last comment? 

DR. ~~PP~~~~ Just a clarification because 

1 may have missed this, you made the comment, in 

response to my comment, that yau thought it would 

be inappropriate to treat 2+ HercepTest, negative 

FISH patients. Is that base on 12 cases here? P 

Bean, what is that co ment based on? 

R. PAIK: e just have to stick to 
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whatever ata is available. A~t~u~g~ that data was 

from a very small. study, still that is what was 

avaiILabl.e. When you design a trial. in an adjuvant 

setting where the ajar concern was the potential 

toxicity, then it became necessary to ind of 

restrict our trial to 33 cases. e initial 

St rdiotoxicity data was not 

availa.bl_e we wanted to include any pa i--ive cases. 

That would have been a most interesting study. 

~IPP~AN: In my opinion, that is a far 

too strong statement to make on 12 cases. 

DR* : Dr. AI.bain, and this is 

the last comment, 

DR. Yes, just to follow-u with 

Dr* I think we are mixing two issues here. 

as 1 understan e purpose 0 this was to 

point out the discrepancies where it was determined 

t these trial_s would ave 3-i- ox- FISH positive, 

md they are adjuv-ant trials. I: think this 

afternoon we may hear a lot about what you are 

addressing, Scott, that eing this category of 2+ 

and what it means when you are using it in the 

3etast:atic setting for active therapy. 

DR. ROCWE: I: just want to c2arify for the 

12 cases that you are referrin to that were 2+ but 
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not amplified, the entry criteria for this study, 

which I: di&Pt design, are 3+ and/or amplified. ID 

the metastatic setting Herceptin is approved for 

patients who are 2-h by the HercepTest. I am not 

saying those patients should not be treated. 

l?ansl Discussfon 

The next art of this 

norningQ3 session is oing to be discussion with a 

group of ex erts in a anel, and that pane1 is to 

zhe left of our ta le. E>r* Barker, we would ask 

zhat you join the participants around the table, if 

Lhat is 0 at some of the discussants 

ibid want to address the committee and have some 

slide preparations. Dr. Watson, do you ave 

anything you wanted to ad at this poi 

~A~S~~: N~t~~~g in articular, no. 

:he study size were the issues of variation and 

:oncordance and iscordance. 

DR. 3: am going to ask you al1 

;o talk into a microphone because we do need to 

lave this recorded- DL Bar er, would you like j-0 

Did you have a~yt~~~g prepared? 

DR. I just wanted to briefly 

nention that the ??;ational Institute of Standards 

ud Technology does have a specific program for 
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evelopment of national standards in a number of 

areas that range across many different kinds of 

technology. The work at MIST on standards for DNA 

sequencing is included in some of the paperwork 

that was handed out. We do not as yet offer a 

national standard for histology type analytes, 

althoug that is a possibility, So, people should 

be aware that t specific program that 

ht do that at sume point ion the future. I'ST 

works on co~se~s~s in the rivate sector, academic 

sector, as well as the medical comm~Rity. So, if 

we were to be invol_ved in that sort of thing we 

would have to have a consensus from the community. 

We would have to ave a specific request ram the 

cumm~~ity that nee s these sorts of standards. So, 

there is that program, 

DR, Dr. Hammond, I believe 

you have slides you wanted to present. 

DR. ~A~~~~~~ Yes, J do, Thank you very 

much. 1 am here really representing the College of 

American ich is involve in doing 

proficiency testing for laboratory tests. 

I woul e to start off by really saying 

that I think in the eliberations that we were i 

invotved in this morning, really the enemy of our 
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