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8:10 a. m

DR. MARTI: On the record.

DR. STETLER- STEVENS: We're going to
get them to open this door and to get nobre space
her e. We're going to expand out over there. We
have the next room and we're going to have that for
a break-out room but | think we have nore people
t han we expected and that is good.

[''m goi ng to start out what
preci pitated this conference. I["'m at NH and we
are doing a trenendous nunber of antibody-based
t her api es. | don't know the new protocol that's
cone on. It didn't use antibodies as part of its
therapy in | eukem as and | ynphomas. You use it in
acute | eukem as, |ynphomas, chronic |eukem as. So
it's a big focus.

Every six nmonths a new one cones al ong.

They are finding this to be very conplex using
anti bodi es alone, antibodies conplex to yttrium
the very rapidly degradi ng radi oi sotope, conplex to
ricin. People in England are afraid of ricin. W
have ricin at NIH, a pseudononas toxin. They've---
had some excellent results. I was involved wth

one protocol using anti-CD22. | |ooked at CD22 and
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CD20 t oget her. | like to ook at the two of them

In nmy hands, normal B-cells are about right here,
a nice popul ation. This was a protocol that has
| ooked at the chronic mature B-cell |eukem as.

We had three types of cases that cane
in, hairy cell |eukeni a. This is where the cells
are an expression of CD22 and CD20. CLL, where
this is the normal. W had sone squanic, nmargina
zone |ynmphomas, which are closer to nornmal. They
are treating them with an anti CD22 antibody
conpl ex totoxin.

The hai ry cell | eukeni a patients
achi eve conplete response. We detect hairy cell
| eukemia easily at 0.6 percent of the |ynphoid
cells which are hairy cell |eukem a. You col |l ect
enough that they are so abnormal that they pop out.

They got to the point where | couldn't detect any

| eukemi c cells. Although we could have acquired a

MI1lion events, t here was not a di stinct
popul ati ve, excel | ent response. Their cells
nor mal i zed. Their immune function canme back

excel l ent response.
CLL had a nuch poorer response. There
was sonme partial response and the splenic marginal

zone was in the mddle. It's easy to see that it
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relates directly to the |level of expression of
CD22. They are all refractory hairy cel
| eukem as. A lot of hairy cell variance. CLL
patients again are post treatnment, all of them are
post treatnent because this is not a first line
treat ment. This is an experinmental protocol. | t
was obvious to nme that it corresponds to the |evel
of CD22 expression.

Looki ng at vari ous | eukem as and
| ynphonmas there is a spectrum of expression. I
think that the level is going to be inportant in
determ ni ng responses. The same person that's
usi ng CD25 conplex of pseudononas toxin and using
it again in CLL when there is dim expression in
various | eukem as and |ynphomas. In adult T-cel
| eukemi a and | ynmphona especially with HTLB1, high
| evel of CD25 expression and it responds very wel
to CD25 therapy  of any Ki nd, conplex to
radi oactivity, toxins, whatever. So there is an
obvi ous correlation to the level of the expression
of the antigen.

At that point, | decided we should
start doing sonme quantitative studies in these
patients. We then went on to sone nore conplex

ones |ike HulD10 which is an anti body being used in
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t her apy. It's not as obvious a difference, but
there are differences and within the sane
cat egori es. In CLL, sone patients have high
| evel s, some are negative and sone patients are | ow
and internmediate. It's a big spectrum So we
started to | ook at expression of this antigen. W
are trying to do sone quantitative fl ow.

It becane i mediately clear. ' m goi ng
to show you all CLL patients. This is all the sane
di sease. This was just in one week's worth of some
cases we picked out where we had sonme funny
results. | showed this to Gerry. This was because
medi cal technol ogists said | can nmake those val ues
change by how | | ook at the data. It's already
acqui red. We were | ooking at the geonetric nean.
This is looking at a lynphoid gate in a patient
with CLL. He's post treatnment so it's not an
overwhel m ng CLL. He's got about 56 percent T
cells. When we |ook at HulD10 which is this
vari ably expressed one in the non T-cells, you get
a geonetric nmean of 349.

DR. SHAPI RO: What is the CD?

DR. STETLER- STEVENS: I''m sorry. Thi s
is CD3 versus HulD10. This is CD19 versus HulD10.

The sanme two. W have 3, 19 and CD14 in wth
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HulD10 so that if you look at it, it's expression.

Interestingly with this antigen there seem to be
toxic reactions in sonme patients and it has to do
with expression of HulD10 on other inmune cells.
T-cells and nobnocytes m ght be inportant in this,

they also get stinulated by this antibody. So we

are looking at this. But |I can find that if | [ook
at the non T-cells | get about 350 as an X
geonetric mean. If | look at the CD19 positive B
cells, | get 502 and it's in the sane two.

DR. SHAPI RO. Say that again please.

DR. STETLER- STEVENS: "' m | ooking at
here CD3 versus HulDl10, sane two. So by | ooking at
it by this way in a |ynphoid gate, | drew a scatter
gate RA based on the lynphoid cells and I'm | ooking
here. This is CD3. These are the T-cells. These
are the non T-cells, lynphoid cells. Basically it
should be the patient's tunor. | also run kappa
| ambda tubes of CD19 so | do look at this another
way. I|'"'m going to show you how that |leads to
probl ens. So for the non T-cells, 1 get 350.
Someone night use that as a nethod of | ooking at
it. For the CD19 positive cell sanme tube, | get a
geonetric nmean of 502, but in the sanme two.

DR. VOGT: So that's not an
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i nconsi stency. That's two different popul ations.

DR. STETLER- STEVENS: Not necessarily.

It is two different popul ations. There are sone
differences in there, yes. There could be some NK
cells in there expressing. There are various
t hi ngs. Then when | do another 19 specific gate
and | ook at HulD10 and the 19 positive cells, |
get with a gate, not all the lynphoid cells. This
is gating strategy making ny geonetric needs. | get
759. Whereas when | was |ooking at all |ynphoid
cells, CD19 positive, HulD10 | got 502.

DR. MARTI : So no matter how you slice
t hat regardl ess of whose calibration curve you use
in what |ab, what instrument, what country, a 200
channel difference in the calibration curve has to
give a different antibody finding.

DR.  SHAPI RO Wait a mnute. The
fundament al problem here is that you have to do the
defi ned population. That is with different gates.

DR. STETLER- STEVENS: Yes, but this is
one thing we need to talk about. How do you
approach this.

DR. MARTI : Which gate do you want to
use?

DR. SHAPI RO But it seens to ne that
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if you are trying to define and theory and you are
| ooking at some population and you are trying to
relate a quantitative antigen expression to tunor
response, then however you define it the first
thing you have to do before you attenpt to do any
guantitation is to develop robust <criteria to
defi ne the popul ation you work with.

DR.  BRAYLAN: That's right. What we
did with CD34. You have to define a very strict
strategy.

DR. STETLER- STEVENS: We've gone with
using a tenplate that we do not stray fromin CLL

If you are going to conpare between patients it
has to be exactly the sane way, analyzed exactly
the same to make it conparable.

*DR.  LENKEI : Yes, but | also think
specifically in case of sone audi ences --

DR. STETLER- STEVENS: We have a lot to
tal k about. Now | have another patient. They are
going to be the same gating strategies. This is
CLL. As | said I want a tube with CD5, CD19 and
kappa in one tube and |anmbda in another tube, the
only thing different between the tubes. Ni net een,
HulD10 and CD5 and then one tube kappa, the next

tube | anbda. It's the same fluorochrome kappa in
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one is FITC and the other one lanbda is FITC. Sane

patient. Sane cells with a pipette repeater put
out . Everything is the sane except one has kappa
FI TC and the other one has | anbda FI TC.

When we | ook at HulD10 here there's a
| ynphoid gate, exact sane gate. This actually
agrees pretty good. The non T-cells | have about
300 and the CD19 positive cells | have 333. Thi s

is wth kappa.

Then | ook at lanmbda and it's changed
conpl etely. If you look at this versus this, you
don't need to look at the nunbers. This is a
standard set up. The sanme bl ood, the sane

anti bodi es except one has kappa and one has | anbda.
There's a big difference. And it's reflected.
Look at this. | don't have to tell you that
there's a big difference in the geometric. This is
with kappa and this is the sanme patient, sane
anti bodies, wth |anbda. It's the sanme patient,
t he sane anti bodies. Look at that.

DR. D HAUTCOURT: Which is the |ight
change of the tunor cells?

DR. STETLER- STEVENS: I have that.
Kappa.

DR. Fl SCHER: It's not the different
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anti body exposure. These are the sanme two
antibodies with two different tubes. These are
infected with a third anti body.

DR. STETLER- STEVENS: This is kappa.
The tunor does express kappa.

DR. LENKEI: ** the conpensation. **

DR. STETLER- STEVENS: Do you think we
have a conpensation issue?

DR. LENKEIl: Yes.

DR. STETLER- STEVENS: There's the sane
fluorochrome, etc. O it could also be interaction
bet ween anti bodi es because the tunor is positive,
for one, of the I|ight change. The tunor being
positive makes a difference. It's going to shift
your val ues.

DR. LENKEI : | never thought it nostly
conpensati on.

DR. TAMUL: Are the kappa |anbda
anti bodi es nononodal or bi nodal ?

DR. STETLER- STEVENS: They are
pol ynodal in this tube.

DR. BRAYLAN: So your percentage issues
are ready to discuss.

DR. STETLER- STEVENS: Yes.

DR. BRAYLAN: Let's not discuss the
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speci fics.

DR. STETLER- STEVENS: This becones a
test. People are going to do this in a lot of
| abor at ori es. | believe antibody-based therapy is
going to be with us for a long tine. It makes
sense. \What are they going to do when they have a
bi rodal situation? And this gets to reporting. It
goes fromall the technical issues of conpensation,
anti body conmbi nati ons, gati ng strategies and
reporting.

Havi ng shown this just gleaned together
quickly in one week the conplex things we saw, |
showed to Gerry and Gerry said we have to do
sonet hi ng about this. | really believe that this
is going to help nme stay in flowuntil | retire. |
see this as sonething that we're going to be able
to do and make noney doi ng. | want us to do it
right and not have people end up saying well it
showed absolutely no correlation with prognosis.
V\hy ? Because they just did what | did. They
cranked out stuff and it doesn't correlate.

DR. BRAYLAN: Is there a great demand
for a quantitative assay for these things or is it
just that sonething sem -conplicated will do?

DR. STETLER- STEVENS: For the HulD10
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they want to know because they want to know the
|l evels of all the cells. They are research people.

The one person in the HulD10, Wndham W/l son, is
astute and he's aware of these issues. The CD22,
had to explain to this guy about three tinmes what
we can do with quantitative flow. He said you nmean
| can stop doing the radi oi munoassays to determ ne
| evel s of CD22 expression. He said oh, that's
really good. But it takes MIlions of cells.

DR. VOGT: That's okay. Actually being
able to correlate an RIA result wll be a very
val uabl e thing.

DR. STETLER- STEVENS: We're going to
try to go and conpare our data. He would like to
nmove to us just taking one blood sanple that are
practically exsanguinating a person to get a |arge
enough sanple to run nore radi oi munoassays.

DR. SHAPI RO The fewer the cells the
| ess di sease they have remaining. It's like if you
try and do blood cultures and you get two units
bl ood.

DR. BRAYLAN: Some people would argue
that we really don't have very strong evidence that
responds to therapy relates directly to antibody

bi nding sites or expression of the cells. Goi ng
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back to the exanple you gave, they will argue the
response doesn't necessarily relate to t he
expression but it relates to the nunber of cells in
the sinulation. CLL having the highest nmarginal
and hairy even less so there is no multi-variate
analysis for that. That's the agony. On the other
hand, you can't prove sonmething that you cannot
measur e.

DR. STETLER- STEVENS: We get patients
that come in actually with high nunbers with hairy
cell leukem as because these are patients who have
failed therapy off the hairy cell variant. | have
seen a lot of hairy cell variant. At N H you see a
| ot of weird things. | don't see a lot of common
t hi ngs. Every time we get sonething common, we're
overj oyed. So they conme in with high nunbers. I
woul d say that it's not it, but we don't know unti
we | ook. If we ook the wong way, it's going to
be |ike S-phase. People say S-phase is totally
worthless. And if you do it bad, it's probably
wor t hl ess.

DR.  MARTI : Mary Alice, my coment to
that is that if we use the expression of CD20 on
CLL and based on the experience that some patients

conme into the clinic and they say in Mam they
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said that ny cells didn't express CD20 and

therefore the oncologist said | couldn't have
Ri t uxi n. But | went to Conti Ries lab in New York
and they said that 60 percent of ny cells were
positive and he would give ne Rituxin.

Now ny answer to that is don't even
| ook at the CD20. Gve the Rituxin and see if it
works. That's the clinical approach. The problem
with that says is that there is a lot of
interrogatory variation.

The second thing | want to nake a
comment about is HulD10, the class two antibody.
Mary Alice alluded to it. This appears to be a
very effective antibody in indolent |ynphonas.
Unfortunately in the first 20 patients that were
treated, there were three episodes of henpolytic
urem c syndrone. That protocol was put on hold and
t hose i ssues are bei ng worked out.

Those 17 patients that didn't have the
henmol ytic uremi c syndrone, they are beating on the
door wanting their next course because it was soO
ef fective. Part of the reason for wanting to
guantitate is and, not so nmuch on whether or not
the tumor cell is positive, but what about the

ot her cells. It |ooks |ike the endothelial cells
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and nonocytes could be playing a role in
precipitating this HUS.

DR. STETLER- STEVENS: Ther e are
differences in the patients who had henolytic
urem ¢ syndronme. They had higher |evel expression
on the non-tunmor cells. Another thing in the Ricin
toxin therapy they found that patients who had no
circulating tumor cells had a lot of toxicity to
Ricin. There may be an inportance into having too
much toxin floating around.

Whereas if you had high affinity and
it's quickly taken up, then you won't have too nuch
toxi n around. So the dose level my need to be
adjusted according to the affinity number of
nol ecul es even available in the bl ood.

DR.  WOOD: What | was going to say is
that there are a | ot of questions that are involved
her e. The bi ol ogy i's a conpl ex i ssue.
Unfortunately there are a nunber of serious
obfuscations that are going on at the very
fundanental |evel in just detecting light from the
i nstrunent. That is how people do these nulti-
color experinments wthout batting an eye. The
whol e issue of the fundanental theory behind the

conpensation is what does it nmean to conpensate.
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That is are you conpensating the dyes? Are you
conpensating dyes on the probes or the actual
anti bodi es thenselves? Are the two antibodies, if
you are looking at rmultiple antibodies, are they
really truly independent when you are doing the
conpensation?

Also just something as fundanental as
the log display is an enormous confusion factor.
In fact, | dare say that the flow community has
truly looked at it careful enough to understand how
sonetinmes they are being mslead totally by the
presentation and the display. And so, there is at
the very basic level a lot of problems, a |ot of
conf usi on that's occurring t hat i's totally
confoundi ng the biol ogy.

W t hout goi ng back to the first
principles of |looking at the light going in to the
flow cytoneter, the light being converted to the
electric signal, there's a lot of electronics that
is going on that people just |ook at as black box
and not think about it. Then all of a sudden,
magi ¢ synbol s or magi ¢ boxes appear on the screens.

And there are a |lot of assunptions bei ng made that
unfortunately a lot of them are very m sleading.

That just makes the biology an inpossible issue.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

18
DR. MUl RHEAD: I'"d just like to second

sonet hing that Raul just threw up at the end which
is you can't ask the question of in which cases is
there a real difference in the biology that has
inplications for treatnment strategies or patient
managenent or anything else unless you can get the
factors that Jim and everybody else is talking
about under control.

In sonme cases you may only need a semn -
guantitative readout. In other cases, t he
gquantitative readout may be really inportant. But
you can't even ask the question unless you can
conpare data in sonme common scal e across different
| aboratori es.

DR. LENKEI : | should say that today

not the instruments are the main concern is really

tal ked about for sonme reason. They end up mainly
to set up instrunents. For exanples, | refer to
the ones with experience. They are so good that
when they come and | check with some of my beads
and theirs and they are exactly the sane. | don't
know, | don't even know if the stain is the sane.
The problemis still that protocols, how we stain

our cells, should the conpensati on when you have an

activation. (lnaudible) This is my main concern.
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DR. TAMUL: The problem is the

different patient cells wll behave differently
even with the same anti body.

DR. SHAPI RO Again anot her point
that's come up here is that conpensation is the

eneny of quantitation. But as Jim McGall can tel

you that the cross talk -- what you're trying to
conpensate out of the signals -- becones noise on
the signal that you have left. If you are trying

to do accurate quantitative flow cytonmetry you
should probably have a <channel while vyou are
measuring it.
The other thing that we got from the
DNA analysis in breast cancer and other things is
that if it's not going well, it's not worth doing.
This is a conplex problem | think it's fair to
say that the instrunmentation in the reagent
devel opnent has progressed to the point where we
have a pretty good shot at doing these nmeasurenents
on the fanciest machines that are out there. \hat
we should aim for is figuring out how to do this
well and then figure out how we can do it with the
machi nes that are out there right now.
DR. LAMB: I'mtrying to boil the | ast

15 mnutes that [|'ve here down into sonething

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

20

practical . ["m thinking that Raul is right about
the practicality of it but if we get into a world
that is defined nore with tunor associ ated anti gens
and that sort of thing where quantitative flow is
going to be even nore inportant to be able to
deci de whether and if and how nuch therapy.

It's already started of course with the
Rituxin and Bexar and the anti-CD 22 agents.
think that the methods are going to have to be
devel oped centrally. This stuff is going to be
done in a few |aboratories in the country |1like
Schiller Psychology Group has two reference
| aboratories that decided to go on protocol. Then
everybody else will catch up
But | think it's probably this group of fol ks who
are trying to put together nethods that wll work
across instrunents that will devel op the procedure.

That procedure will be done in tightly controlled

situations and tightly controlled |aboratories
before it goes off. So you have to crawl before
you can wal k.

| don't think we can start thinking
about exporting this technology to every pathol ogy
lab in the country, although the people who make

the beast would want to see that happen. At this
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poi nt, you just have to concentrate on getting the
met hod right and in place in five or six
| aboratories that can be reference facilities.

DR. FISCHER: It has to be inportant in
the end of nake it exportable because | know that
at least with our trials at NIH that we al so have
sites around the country that are part of the
overall trial. If they're not doing it the sanme
way we're doing it, we nmay have the best technol ogy
and the best systemin the world, but if they are
not doing it the same we are we can't conpare our
results.

DR. STETLER- STEVENS: I think it's not
going to be done in a little lab in West Virginia.

DR. PURVI S: I think it's inportant to
go ahead and note at this tinme though that there's
a nunber of pharmaceutical conpanies that are now
recognizing the utility of doing the quantitation.

We have a nunber of «clinical trials that are
currently going on wth a nunber of pharm
conpanies where quantitation is of the antibody
bi ndi ng saturation determ ning dose |evels. Doi ng
a BK/BB off of a flow cytometer is one of their
primary measurenents. Those protocols are being

developed and wutilized by the pharmaceutical
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conpany and as those nonoclonals hit the market
that is going to be one of the neasures that they
are going to want.

DR. VOGT: That's the question. | was

just going to ask you to comment on that because

it's always struck ne and Gerry and | have tal ked
about this. | didn't say that because Gerry is not
allowed to tal k about sone things. But | wonder

how nuch data there is in the pharnmaceutica
i ndustry relevant to this that we don't know about.

At least with Rituxin data, it did not |ook Iike
when it was rolled out that there was an attention
paid to this. s that same m stake going to be
made as these others cone out?

DR.  PURVI S: There are a nunber of
nmonocl onals that hit the market that quantitation
is not done at this |evel. There is no corollary
to should we give it in this disease case or this
expression | evel.

But the new nonoclonals, the canpass, there's a
nunmber of them that we're working on that | know

that there is devel opnent of corollaries. And those

will be in relation that they will provide help to
the clinicians. That will be one of the marks that
they' Il be asking the labs to be able to provide
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some information back on. You have to establish
the protocols now that everybody can agree to.
Because here we are. We're doing it in our |ab by
our protocol and get very good results. I f you do
it by a different protocol when it hits your |ab

it's going to be useless informtion.

DR.  VOGT: Then, Norm that leads to
will the drug conpany allow you to share your
pr ot ocol . Is it going to come with a package
insert on the drug because there is no sense in
reinventing the wheel and certainly no sense in
reinventing the flat tire.

DR. PURVI S: | think that's what we're
goi ng to discuss today.

DR.  VOGT: How about establishing a
guideline of this is how we're going to approach
gquantitation in the future. |'"m not going to say
that our way is the best way and the only way.
It's not. There are a number of different
approaches that we can take for quantitation. What
we have to do is come up wth sone kind of
gui deline so that we can get good results and avoid
the m stakes that we're making with DNA that now
we're having to go back and trying to correct for.

Bad data is going to kill this.
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DR. STETLER- STEVENS: This segues into

the goals of this nmeeting which are to identify the
problens and identify possible solutions. We're
going to neet again in Novenber at the close of the
Clinical Cytonetry Society Meeting. They are going
to sponsor wus insofar as they wll provide the
roons for us.

Hopefully, in the time between now and
then, we will have identified studies that need to
be done to look at things across |aboratories,
perform sonme studies and cone to our final
concl usions by next Novenber . That's being
optimstic. O at |least have a basic guideline
t hat we can work on.

DR. SHAPI RO Do you have a
statistician report?

DR. STETLER- STEVENS: Anybody?

DR. SHAPI RO The reason | ask is that
if we look back and there's a fairly |ong
experience wth both flow cytonmetry and even
gquantitative flow cytonmetry in the AIDS clinical
trials group. VWhat we know from that is that it
has been verified by physical analysis, is that
| abs that are doing badly on QC, you can take the

data and their informati on does not have the same
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prognostic value as data from |l abs that are doing
well. That's one point that we picked up.

The other thing that we picked up from
the CD38 studies is that as hard as it was to get
labs to agree on sinple CD4 counts is that it's
t hat much harder to get them to agree on
gquantitative analysis. In that framework, we know
that we have to start with a few labs and figure
out how to do it right and then start spreading it
out to good | abs. You may never get to the poor
| abs. That's the way it works.

But from the ground up, the problemis
there is this exchange on the cytonmetry abilities a
few nonths back. How can | inplenment this vertical
for detecting renal residual disease in nyel oma.
And, in doing that in one haul in a lab is never a
good idea. You nmake a decision with inplenmentation
care. You need protocols and you have to figure
that out. The bio statisticians and clinical trial
statisticians are equal inportant conponents of the
design of this protocol. So if you are going to
play this game, we should get somebody on board for
t hat sooner rather than |ater.

DR. MARTI : That's a good point,

Howar d. | certainly will make an effort at our

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

institution both at the MBA and certainly wthin
the Fam |y Study Section at the NCI that they are
top heavy with biostatisticians.

DR. SHAPI RO I used to be a
bi ostatistician at the NCl.

DR.  VOGT: In fact if there are
clinical trials going on, there are already
bi ostati stici ans. The question is have they been
engaged in | ooking at this.

DR.  SHAPI RO We nmight want to see if
we can have sonme liaison that can go and see the
people who are doing the statistics for the NCI.

They are up to speed on what that is about.

DR. MARTI: Just an aside comment about
t he pharmaceutical business, one thing that | can
certainly speak about, and this i's public

information, was one of the things that held up in
getting Herceptin antibody to market was the very
i ssue of quantitation. We're not talking about
flow. We're tal king about one plus the four plus
on a histopathol ogi cal segnent col or assay.
Believe nme there was some armtwisting and
torturous discussion about the so-called fourth
phase of drug developnent and that is a post

mar keti ng agreenent. That's the way that one got
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out .

For better or worse, | think that the
FDA will, in its infinite wisdom wll continue to
| ook even nmore harshly or strongly at these kind of
gquantitative issues. | actually think that this
probl em has energed. | would call it a problem of
quantitative flow in setting of four <colors or
nor e. | actually think for those who live and die
on the word quantitative flow that this is a gift
to figure out this set of problens.

What Jim was saying earlier about the
basics -- perhaps in nmy case | forget the basics.
So | have to keep returning to them because the
basics just get nore conpl ex. One of the exanples
is that at least with the CyAn and with LSRII, and
probably the aria-- | don't know about the LSRII --
but anything that's using digital signal processing
guess what? Negatives now becone a very inportant
i Ssue.

DR. SHAPI RO. We got that fixed.

DR.  MARTI : Certainly enlighten us
because now it beconmes an issue. Not an issue, it
beconmes a reality, a possibility. That's just one
of the things that junped out at ne recently doing

sonething as trivial as if you thought titrating a
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reagent so-called QC of the reagents. At a
research lab, mny of these reagents are nmade.
They are not comrercially available. They know QC
in a nmuch different way than a m crol ab does.

DR. FI SCHER: It basically doesn't work
or not as the QC in essence.

DR. MARTI : For comercially avail able
reagents, it's not a question of whether it works
or not, although sonetinmes it is. It's often a
guestion of overstaining is a very dangerous thing
in multi-color worlds. Just think of all the H&E
sections or blood filnms that you' ve |ook at that
are overstained. How do we ever see anything if
sonething is overstained? It seens to be the sane
problem wth fluorescent dye. It really is
relearning the old things in spades over again.
They becone really inportant.

One of the things | hope that we walk
away from this is conpensation controls. | m ght

even be so bold as to say conpensation standard.

In this illustrious group, we ought to be able to
cone up with a suggestion of a standard. |  know
that's a dirty word. Controls are preferred. I

just throw that out for thought.

DR. STETLER- STEVENS: Beyond this
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scope, we have a big problem that we need to work
on, kind of «clinically. If you have seen the
agenda, do you have any additional topics to add?
Actually, you can at any point junmp in. We're
going to talk about everything from sanple
preparation to --

DR.  VOGT: Whay don't you run through very
qui ckly the agenda topics?

DR. STETLER- STEVENS: Al | right. Thi s
af t ernoon, we're going to talk about sanple
preparation, staining, the analysis. We're going
to talk about QC tonmorrow for i nstrunents
reagents, sanple prep, standardizing data anal ysis,
reporting of results, i dentifying reporting
sanpl es, specific anonali es.

At any point you can junp in wth

sonething as it occurs to you. While we need to
talk about this, we wll probably break into
wor ki ng groups because | thought it would be the

techies and the pathologists mainly because there
are sonme things in a techie group | don't want to
hear about wuntil it's already decided. Just tell
me what wor ks best. Wth that, why don't we nove
on to the -- proposed gui delines.

DR. HSI: Is there a way in the context
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of what we're going to doing today to think of a

specific application? If you start generalizing
too nmuch, it will be very difficult to do anything.

The reality is the things that we are all talking
about are rare. Leukem as in a setting when you
| ook at cyto tunors are rare. W nmay focus on one

little thing of which the actual inplication is

very smal | ver sus sonet hi ng that's nor e
general i zed. Think of an application that's nore
full run of flow rather than thinking about the

different specific clinical trials.
DR. STETLER- STEVENS: Leukem as,

| ynphomas, psoriasis.

DR. HOFFMAN: Maybe sepsi s i's
sonet hi ng.

DR. STETLER- STEVENS: Sepsi s.

DR. LENKEI : | see quite a bit of this
based on one of the antibodies. | see a doctor's
conti nuous devel opnent. | have been engaged in

projects from these conpanies for three or four
years now. It's a field that's appeared. I can
tell you that the pharmaceutical conpany engaged in
my |aboratory found another |aboratory in Europe
really known. At the end of the one year, | was

wanting to their papers. They called and asked ne
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to help the other |aboratory because it was such
that the notes couldn't be used. It's a very
serious issue because the patients were called for
receptor separation. If you don't have good
prot ocol s and standardi zed net hods, they were using
the sanme reagents, but their protocols were
different. Then the results after one year
couldn't be used by the conpany. They are very
aware what it nmeans.

DR. STETLER- STEVENS: It's not just
anti body-based therapy. There are other inmune

function studies and sepsis groups are going to

tal k about t hese studies. There are other
appl i cations. My focus is cancer because I'm in
t he Cancer Institute but t here are ot her

applications. Bruce.

DR. DAVI S: Before we get too far, |
think that it's inportant also to agree with what
we are trying to acconplish after two days. [f 1
understand the conversations and statenments, don't
we want to establish principles of quantitative
flow, a way to verify the principles. That's what
we're going to do between now and Novenber and then
establish who is going to do it and how. So is
sonebody witing? What |I'm thinking if we don't
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have a protocol by the end of tonmorrow we would
have just gotten together a couple of days of
br ai nst or m ng.

DR. VOGT: We've asked Howard to be the
summari zer and raconteur. But that's a very
i nportant point, Bruce. Maybe we should just ask
Howard instead to put it up there.

DR. MARTI: | would al so nake a comrent
that we are going to make a transcription of this
nmeeting. There are m crophones placed in the roomns
strategically.

DR. VOGT: By Honel and Security.

DR. MARTI : The transcriptionist has
asked two things. One it would be useful, and |
haven't done it at all this nmorning, is to identify
yoursel f as you speak. The second thing is if you
can speak from the diaphragm and not this guttural
stuff that we normally use. Technical ly speaking
we are obligated by contract to have this avail able

in a public website in ten working days after the

meet i ng. You'll get an opportunity to edit it
however you |ike because | will not edit it before
it goes out. | don't think so.

DR. STETLER- STEVENS: But we can

certainly identify problenms and things that we want
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to address.

DR. VOGT: Mary Alice, don't you think
we could actually start witing some things down up
there on one of those two things. That m ght not
be a bad use for a flip chart. | did sone of these
ot her applications. Autoi mune disease is a public
heal th problem as opposed to | eukem a perhaps.

DR. MJI RHEAD: But | don't think the
problemis lack of application. | agree very much
with the coment that if you are going to try to
put together working groups to generate data to say
if we try this as a comon protocol for this
application, do we get nore consistent results
anong | aboratories. | think you're going to shoot
yourself in the foot by trying to make a given
protocol apply to every kind of application because
the critical issues are going to be different for
at | east sonme applications than others.

I would second the comment there that
we can think about sonme of the conmmon issues that
are going to be found no matter what kind of
guantitation you are doing and what kind of
reagents. When you cone down to putting together
t he working group plans for what kinds of protocols

are going to get saved, | think you should focus
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them around, | know, pick it, two or three specific
appl i cations. O herwise, | think you do run the
risk of being so general that you can't solve the
problem in general. It has to be solved in a
context of a particular application.

DR. HSI: | think it also reads to
other non-flow people what's the utility and why
are you doing this. So, if you have sone nore
broad ranging applications than just a single
di sease, you know, with |leukem a, that it nakes it
nore rel evant.

DR. SHAPI RO There's a problem here
which | alluded to many tines. And that is that,
fundamentally, we're all wused to the content of
of fering drugs. VWhat we are dealing here with is
tal ki ng about diagnostics. |If you just |ook at the
economics of «clinical flow, automated cytol ogy
automati on, flow cytonetry and hemacytonetry really
got their start on pap snmears of which there were a
100 MIlion done every year and differential counts
of which there are 50 or 100 MIlion by the end of
t he year.

| f you |look at the nost common
fluorescence flow cytonmetry diagnostics, and you

see the workout, there are probably no nore than
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1,080, 000, probably not 2,000,000 done a year.

After you get down to |eukenias where you have
10,000 cases a year, this is literally a norpho-
di agnosti c. If you focus too hard on specific
application, sonmebody is going to decide that they
are wasti ng noney.

While it's true that you will have to
pay attention to different aspects of the problem
as you try to work out the quantitative protocol
for one clinical application or another, we're
still at the point where we have to define the
basics that can go into the formulation of the
protocol to be doing with any benefit. W have to
say while any particular disease we mght be
working on is a norpho-di agnostic and when you add
them all wup, you are dealing with problens that
affect | arge nunbers of patients and you could have
a substantial effect overall on healthcare, if you
get it right.

DR. FISCHER: Doesn't it also cone down
to the fact that possibly because we haven't done
this kind of thing successfully in the past, and |
know years ago, Gerry, you organi zed anot her one of
these nmeetings, to nmy know edge, nothing concrete

cane out of that. We all got sone new ideas.
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Until that happens, the whole technology is going

to be underutilized. There is probably nore
i nstances where it could be utilized than it is.

To say that only one MIlion or two MIlion of
these things are done mybe it's because the
t echnol ogy hasn't been recogni zed because we don't
have the kinds of standards that we're talking
about .

DR. VOGT: | think that's true. [0
take this opportunity to start my talk now. Par t
of the problem here is nme. W actually did have a
very good output from that nmeeting that Gerry had
in that series of mnmeetings that occurred. They
were conpiled into the special issue of cytonetry.

More inportantly there were two very specific
t hings that came out of that neeting that have just
now reached fruition.

One is the N ST program for standard
reference materials for this kind of analysis.
That is a concrete block that we needed to have in
pl ace for some time. We have three folks from N ST
here, Dol ph Gaigolos who was the |eader of this
effort overall and his colleague in the I ab,
Col | een Lange, and Ken Davi s. That's one of the

concrete things. That came directly out of Cerry's
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meet i ng. Gerry met Dolph at that neeting is ny

recol l ection and tal ked to him about that.

The second thing that canme out that is
specific is the NCCLS subconm ttee. That's been
held up by ne for nore than a year. It should have
been out a year ago but it's about to cone out. It
is very inportant that when we have these neetings

and say we're going to do sonmething that we get it

out there. | think that point is extrenmely well

made. But those things are going to be out. By

the end of this year people will know about them
Just to add one nore little thing.

There are trials going on right now in Type |
Di abetes wusing hunmanized CD3 antibody to try to
prevent progression of new onset disease. Two to
three in a thousand children born in the United
States will get Type | Diabetes. It is probably a
prevent abl e di sease. W know the risk factors now
that wll allow us to hone in to a 50 percent
predictive value if we did general population
survey. If something like that hits, it wll
change everything in terms of the marketplace for
this kind of stuff. | think it will hit. | think
Type | Di abetes will become a disease |ike small pox

used to be.
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W need to be very alert to the
opportunity and we need to be ready when we strike.
| agree with Kathy absolutely that it's still
going to be case by case no matter how prepared you
think you are. When vyou get down to that
i ndi vidual case, you're going to find sone things

that are particular to that case.

DR.  MARTI : I would also add to your
coment about the outconme of that neeting. In my
experience at the FDA, industry refers to that

special issue nmore frequently than we are aware of
in the scientific comunity. The other thing that
came out of that neeting which was not really
addressed was the total area of positive cel
control. An exanmple would be stabilized whole
bl ood. We haven't really specifically addressed
that, but at that nmeeting that was very nuch
encour aged.

Il would also point out, just for the
record, that prior to that nmeeting we really only
had one or two standards or controls. Al'l of you
are old enough to renmenber finus nuclei. We now
have eight or ten products on the market that can
be used in this area of standards and controls.

DR.  LENKEI : I would also like to say
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that | agree conpletely with Howard because after

we go to specific applications, it's amzing. Wen

| say basic applications | don't think so nuch
about cali brated. | am talking about other
pr ocedur es. I agree with them I agree
conpl etely. Now nothing wll tell you wth

specific applications if the basics are w ong.

DR. LAMB: Absolutely. Mary Alice, the
other thing is this is a big animal that you are
trying to get your arns around here. You can take
sonething like CD34 which we've had 40 zillion
consensus conferences on around the world, and I
still, after just conpleting a study wth four
maj or core bl ood centers | ooking at very nethods of
measuring CD34 and then taking two manufacturers
nmet hods of keeping nmy hands off of them and just
letting them run the way they are supposed to run
wi thout tweaking the dot plots, it's still out
t here. You have published data on quantitative
flow cytonetry neasuring the same thing on the sane
cell that differs by |aw.

What it boils down to is the NCCLS and
Bob and his Argus group there have to cone up wth
a procedure to where | will trust both the result

from the | aboratory run by the person sitting next
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to me and they will trust mne inplicitly because
we use that technique. We don't get in nmeetings
and say that manufacturer's beads are crap or that
manuf acturer's beads are no good or we can't use
this. We have to do this ourselves because we
can't sit at the reference | ab because doctors want
from us the data. Even above applications and
everything else, the first thing that has to happen
is you have to be able to do the basic things, to
calibrate the instrument and stain the cells
correctly which is sonmething that people still
aren't doing.

DR. STETLER- STEVENS: We're going to
need input from manufacturers of various products
to support this. If it's just throwing a dye in
we're going to need everything even up to including
software to help people to approach these probl ens.

It's going to be a market for the future. We're
going to need to know what we're doing and we're
going to also have the right products to be able to
do it.

DR.  VOGT: Let me run through this.
There are a nunber of people that are participants
as nmenmbers or advisors or observers on this

commttee. | will be speaking to the choir to sone
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ext ent. They probably wonder what's happened to

t he hym book.

Thi s S nmy term "quantitative
fl uorescence calibration." You can also call it
"quantitative flow cytometry." You can use the

sane acronym Basically we're trying to get toward
the direction that Jim was talking about and that
is really what are we neasuring and how are we
measuring it and how do the standards and materials
that we're |ooking at "measure and the word now
how do they relate to the process.

These are sone selected slides from
sonething that | put together and gave to Howard
that he then inproved on and presented | ast week in
Bel gium at an international neeting that was hosted
by a European group and that our colleagues at NI ST
had been involved wth. The basic idea is trying
to get these arbitrary scales or rel evant
fluorescent intensity scales into some kind of
reproduci bl e stoichionmetric scale.

Stoichionmetry, | actually |ooked it up
as | was witing, basically says that if you start
with this set of reactants you wind up with this
set of products. All the atons and el ectrons that

were here have to be over here sonewhere. It is
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t he bal anci ng of those reactivities.

As it applies to what we are doing is
what | call |igand-binding assays. The NCCLS
parent committee that our so committee is out of is
the | mmunol ogy and Ligand-Finding Assay Committee.

Basically what we are talking about here are
bi ndi ng assays. The ligands in our case are the
fluorochrome conjugates if you are talking about
t ypi ng.

As | nentioned the big leg up since
1997 is that NI ST scientists have gotten involved
in a very big way. The first standard reference
material in 1932 which is a fluorescein solution
very clearly characterized after being synthesized
by Duzon and his coll eagues at Mol ecul ar Probes is
now for notice available March 2003. It was on the
NI ST website three or four weeks ago wth an
expiration date and no price. Then a week | ater
the price appeared so now you know that it's real

What is it, Dol ph, $100 or $200 per kit?

So one of Dolph's fears is that these
things will sit and gather dust. Nobody cares
about the nmoney that this brings into the Federal
Governnment but they do care about the indication of

interest from the comunity. I would like to
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encourage everyone to buy a kit. |'mserious. You
think I'"mKkidding. |'m dead serious. Buy yourself
a collector's item because it is my inpression that
NI ST does not intend to do this again.

An SRM is a big effort for them

Future things wll be nore along the Ilines of
traceable materials. Dol ph, is that correct?
VWhere they will use NI ST procedures and avail able
NI ST standards to nmake things traceable. That

reference solution is now avail abl e.

Now the idea of the quantitative
fluorescence is that we would use these solutions
as the calibrator for our particle nmeasurenents.
So the conpanion reference material that we need to

go with this is the fluorescein | abeled m crobead.

By the way, | have this PowerPoint
presentati on. It was on the conputer. I have
these little chip things, flash drives, so if

people who are giving presentations that have

Power Point, if you have your |aptops with you and
the presentation is on it, I'Il give you one of
t hese and you can copy it on to it. Conversely |
can copy everything that |1 have and everything

that's presented here on to one of these and then

you can copy it on to your machine. So we can have

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

44

alittle virtual network.
DR. Fl SCHER: Can t hat be made
available to the rest of us who aren't giving

present ati ons?

DR.  VOGT: Absol ut el y. That's the
i ntention. W can this posted too. W will
certainly make that avail able. So the conpanion

material is a reference material which is a little
easier to get through the system than standard
reference material. It's 1933. Dol ph and his
col | eagues are working on that right now.

They are beads that have been custom
synt hesi zed by Bangs |aboratories and are surface
| abel ed with fluorescein so they have the requisite
envi ronmental responsiveness. Dol ph and -- now
|later are working on the exact nethods and
transl ati on of how you get fromthe solution to the
particle assignment. Dolph, is it fair to say that
within in the next year that those beads you think
will be avail abl e?

DR. GAI GOLCS: That's what we intended
to do.

DR.  VOGT: | can say that in ny years
working with the wonderful coll eagues that |'ve had

the chance to work wth, Dolph has just been

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

45

extraordinary in his thoroughness and ability to
get things through. He never thought too nmuch
about the difficulty of all this until he hit the
beads nmost recently now. But we're getting the
best possible effort at N ST here. That's a big
lift up.

DR. DAVI S: Bob, are you saying that
the procedure is still under devel opnent?

DR. VOGT: The exact assignnments? The
exact procedure for assigning?

DR. DAVI S: Yes.

DR.  VOGT: Actually thank vyou for
asking that, Bruce. There are a series of papers

that are in public domain fromthe N ST website. |

have hard copies here. | have the PDF files with
ne. Again | can give them to you and they are
downl oadable from the N ST website. There are
three papers, one of which will be, at |east one

maybe two, w Il be an the appendix in the NCCLS
document and they describe the procedures both
t heoreti cal background, t he conput ati ons,
mat hematics of all that and the practical nmethods.
The third paper is called "Practical Methods."
Those met hods have been publi shed.

Now the exact mcro-inplenentation of
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those practical nethods is again going to be case

by case. It's nmy understanding that's what Dol ph
and conpany are working on now. "Il give you an
exanple in just a second -- you know, the devil is
in the details. Again case by case you will need
to look at that. But the general nethods now are
in print.

DR.  LENKEI : I think you hit one of
t hese on time, to look at the study of the
products on the Internet page -- because the
terror is so - and you have to look out for the
dangers. | had a |ot of catastrophes in nmy other

| aboratory. Before you assign and you know exactly
that this product can be used, you have to have one
year to |l ook at the study, and the Internet study.

DR. VOGT: My comment on that would be

you are certainly correct and | go back again to
what | said that we have to trust each other and
that's so inportant in science. I"'m quite serious
about that. | do renenmber a guy naned Gorbachev
and | think his mtto was trust but verify. I
don't think we will ever get away fromthe need for

the second part of that.
One  of the things in the NCCLS

guideline is we do talk about the need for
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expiration dates, stability and so on but we also
say caveat enptor and that Kkind of stuff. The
person who is using the material needs in their own
| aboratory to also know that it is stable from day
to day.

The basis of the assignnment of these
val ues, Howard worked this up and then | went back
and changed the green to orange since this was
nostly Phycoerythrin. |If we excite a solution in a
cuvette and get fluorescence, we'll have instrunent
factors that go into the illum nation, the energy
provi di ng t he excitation. Then we have
fluorochrome factors and the saline factors or the
concentration of fluorochronme. The absorptivity
expressed as an extinction coefficient and then the
guantum yi el d.

Then in addition, and this was the big
break through to those of us who are not like Jim
and Bob Hoffrman that are not optical physicists, we
al ways worried about the fact when we have these
differing em ssion spectrum fluorescence which as
you all know are broad and tend to vary wth
respect to environnmental conditions and so on. How
do we ever assign standards -- whose bandw dth are

we going to use? \Vhat is the standard? At one
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poi nt maybe we could come up with that there is
going to be a master bandwidth filter that everyone
can use.

When this got in the hands of people
t hat knew what they were doing, they said no, you
just integrate over the entire em ssion spectrum
In the assignnment of the standards that can be done
because you have tinme to integrate. Now when
particles are going through |aser beam you don't
have time for that. There's a difference here
between this kind of neasurenent and the analysis

on the flow cytoneter.

What Dol ph is working on - please,
Dol ph, correct anyt hi ng I nm sstate  -- t he
assignment of the standards w Il not depend on
spectral matching. They will depend on the

integrated emssion energy across the entire
eni ssion spectrum

One of those devils of the detail that
| was going to nention. Gerry and | a couple of
weeks ago were talking about this and Gerry said
how do they know when the em ssion spectrum begins
and ends, anyhow. | thought about that and said I
don't know about that either. | asked Dol ph. He

groaned for a mnute.
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They look at their noise neasurenents
in the background and they have a mathematical
procedure. They actually take their raw data and
nodel the emssion spectrum based on this
interaction with the noise levels and everything so
that they get a defensible anmpbunt of energy that is
sonething that is optical physicists |ike. These
are the kinds of things that are going on behind
t he scenes.

Then, when we go to read t he
fluorescence, there are a whole |ot of instrunment
factors. They appear in the measurenent equations
whi ch are developed in this series of papers. I n
using state-of-the-art detector, we wind up with a
relative fluorescence intensity value from this
cuvette solution neasurenent.

W can do the sanme thing on a

suspensi on of beads. If the devil is in the
detail, then this is hell because there is just a
t renendous amount of detail in here. But Dol ph and

col | eagues have been hard at work on this and they
are tackling the problens one by one to nmake sure
that these assignments can be scientifically
aut henti c.

If we saw that we got the sane
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fluorescence reading in a relative sense whatever
our scale is between a one piconolar fluorochrone
sol ution which contains about 600 MIIion nolecul es
per M. and a fluorochrone | abel ed bead suspension
t hat contains about 600,000 beads per M. and those
two give us the same reading, then we have
equi val ent fluorescence. Since the fluorescence of
600, 000 beads per M. is equival ent to the
fluorescence of 600 MIIlion nolecules per M, each
bead has a value of 1,000 nol ecules of equival ent
sol ubl e fluorochrone.

Now this is nothing new to nost of you
all in concept. This is what Abe started doing
back in the 1980s. | don't want to say now it's
bei ng done right but now it's being very carefully
with attention to all the details and so on. \Wat
we will find is the values that Abe wused for
fluorescein 20 years ago are just about the sanme as
the values that conme out of this SRM Fl uorescein
was al ways pretty reliable as a standard.

Now from the standpoint of trying to
getting antibody-binding capacities, we need to
relate this to our fluorochrome |igand conjugate.
|"ve just conme up with this FLC thing, because I

just like saying it. Once again the whole thing is

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

51

based on equival ent fluorescence.

So i f we have a one pi conol ar
fl uorochronme sol ution and t wo pi conol ar
fluorochrome ligand conjugate solution, that is to
say the nmolarity of the conjugate nolecules is two
pi comolar -- | bet there are a bunch of devilish
details in that -- then, if they give us equival ent
fluorescence, each conjugate nolecule nust be
shining with the equivalent of half an MESF per
nol ecul e.

This is what we have called the
effective F/P ratio because it is the amount of
fluorescence that you get from a conjugate. This
is how we use the solution as the equalibrator to
match the fluorescence between a particle standard
measurenment and a conjugate |abel itself. That's
the whole thing in theory.

Now these nmeasurenents can be nade
fairly directly in a cuvette. They are not
intended with colums of trying to read a mcro-
particle suspension. There are |ots of things
about that conjugate nmeasurenment that conme, up but
those at least in theory are solutions with that
measur enent .

The other thing that canme out of the
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meeting was the NCCLS subcommttee which was
convened officially in 1999 or 2000. NCCLS is a
| ong standing clearinghouse for tackling the Kkinds
of problems that we're tal king about. A couple of
years ago, Gerry, in the official regulatory sense
there is now sone equi val ence of an NCCLS docunent.
The FDA is allowed to wuse NCCLS approved
guidelines as the basis for their evaluation of
products. |Is that correct, Cerry?

DR. MARTI: Yes.

DR.  VOGT: So that was an attenpt to
stream ine the FDA process so that they didn't have
to ask their submtters to reinvent the things that
NCCLS had gone through. So, there is actually
sone, | don't want to say exactly teeth, but there
is sonme bite to having an NCCLS gui deli ne.

| looked at our guideline and it said
"DRAFT" to be distributed in sumrer of 20083. I
thought I'm right on time and then | renenbered
that | changed that before | sent it to Howard so
that's why it's updated.

It's really true. | have in my hand
chapters nine out of ten, chapters one through
nine, out of ten, that is actually in the hands of

NCCLS now and out of nmy hands. We will get chapter
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ten to them and have this out to the Conmmttee

menbers and advi sors next week. The voting draft
wi Il undergo one quick round of review. | think we
will get voted out. It had already been revi ewed

extensively by the nmenbership. Those comments have
been incorporated and it should have been out here
about a year ago. It will be to you all who are
aware of this process and out for public comment in
the summer. We would ask certainly everyone in
this room to be part of that public coment
process.

Then it will go for three nonths and
then it comes back to the commttee. It gets
revi sed based on public comments. Then it spends a
year as a proposed guideline and after that becones
t he approved guideline. That's the process.

Here is the title page just to prove
that it really is. This is the NCCLS boilerplate
stuff. These are the ten chapters. There has been
sone revision. It's actually shorter now than it
was before even though nore material has been put
on it. W try to go through the concepts. We
actually do use this as sonewhat nore of a teaching
docunent than traditional NCCLS docunments have

been. We fought the battle to get that. I would
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like to see it used that way.

You can see the mmjor topics that were
in discussion here are in the chapters there. I
want to go right to chapter nine, Quantitative
Li gand- Finding Assays Using Fluorochrome Ligand
Conjugates. That's what we are tal ki ng about here.

What we've just sent in chapter nine a few days to
Lois, our liaison at NCCLS, and here is what we
sent her in outline form

The first thing is a short discussion
of what we're talking about how we get this
equi val ent fluorescence and binding val ues. Then
we talk about the nolecular properties that
i nfluence t he bi ndi ng and t he fl uorescence
measur ement . There are t he fl uorescence
properties, of course, and we talked about this
effective F/P ratio. There are binding properties
in the conjugates.

There is the issue of having mcro
het erogeneity in nost of t he conventi onal
fluorochrome ligand conjugates we use. That
het erogeneity is wth respect to the nunmber of
fl uorochrome nol ecul es per conjugate nol ecul e. e
can get an average value but of course that can

vary across a distribution. It could be a Y
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di stri bution. Then, that in turn can affect the
bi nding properties of those nplecul ar subspecies.
That can be a problem I suspect that is a
problem | suspect that's one of the things that's
causi ng sone of these anomali es.

That led us to go back and | ook at the
recent use and very effective use of uninolar
fluorochrome |igand conjugates. Here |1'm tal king
about the one-to-one PE conjugates. We'I'l  hear
much nore from Lance and from Norm about this and
the practical use and we | ook forward to that.

But it also rem nded nme going back many
years ago to the papers that were published by Bob
Ashcroft and Ron Chatal et where they did epidernal
growt h factor binding. | renenber the big deal Bob
made or Ron, one of the two, was that none of those
experiments worked until they took their FITC EGF
and purified it on an HPLC to get wuninolar FITC
conj ugat es. Then all of that stuff wth their
i sobaronetric titration techni ques worked.

So | think the notion of uninolar
conj ugates, or well defined conjugates which at the
nmoment are not economcally justified in the realm
of manufacturers, is going to cost nore noney to

make those kinds of conjugates and characterize
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them and so on. That's one of the market force
driving things that we have to get into that cycle
of when does it becone reasonable for a conpany to
attack that problem Only when we start buying the
reagents i s the answer.

Then we talked about exactly how you
woul d go about quanti fyi ng t he number of
conj ugates, the binding capacity. You can do it
indirectly through an MESF calibration. You can do
directly through binding wunits. In there we
mention the fact that when you are |ooking for
bi nding unit calibrators that there has been sone
recent success usi ng bi ol ogi c cal i brators.
Utimtely we would |like to see standards that are
easier to use than biologic calibrators.

Sources of variability. This is going
to be the bugaboo. You are going to have
differences in the fluorochrome |igand conjugates.

If we get effective FP values put on them are
t hey authentic? Are they traceable to reference
sol utions? If we are using binding values that
have been assigned to calibrators, whether they are
m cro- beads or biologic calibrators such as the CD4
cell, are those values we are presum ng correct?

VWhat about the actual authentity and
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saturability of the binding? There are sone
nm sbehaviors in these systens. And what about the
mul tiple interactions between the conjugates and
bi nding targets, particularly when you get to
multiple things. That's the shopping |Ilist of
probl ens that cone up.

And, then, finally, | think some of you
alluded to this a little earlier and | was glad to
hear it, we mght actually want to get QFC to the
point where we are neasuring affinity constants.
One thing you can do at a nmultiplex setup and there

is a lot of stuff about nmultiplex that you can

al ways anal yze. You can al so measure one analyte
much more carefully if for instance you use
m cr obeads t hat are | abeled with di fferent

fluorescent barcodes that have different binding
capacities. You do a checkerboard titration where
you have those in one dinension and in the other
di mensi on you put differing concentrations of your
conjugate using this Ashcroft-Chatalet technique,
you can bootstrap a scattered plot and get an
affinity constant. If it's a straight line and
wel | - behaved then you are probably dealing wth
characteri zable binding. |If it's not, then you are

probably not.
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I t hi nk there's a whol e ot her
di nensi on, literally, that we could apply a
gquantitative flow to once we get these standards.
These things m ght be as inportant as the MESF per
cell or ABC per cell. That's it. ["m sorry this
has taken so long and we're still not quite
finished. By the end of the year, this guideline
will be on the streets ready to use and | hope that
it will be useful in this process.

DR.  Fl SCHER: So the NI ST things that
you are referring to, just the SRM is available
right now The RMis com ng soon.

DR.  VOGT: Yes, and that of course is
fluorescein. Fluorescein is still wuseful but in
addition it was a nodel system to |ook at process
in general and in particular |look at a fluorochrome
that had a lot of environmental sensitivity to it.

The idea was that you would have to have mcro
particles that were reflective of their environment
so that they could probably calibrate the cells
within that same environnent.

DR.  Fl SCHER: Are there going to ones
for the other eight colors?

DR. VOGT: Yes, for the other colors.

Dol ph, would you want the sane thing where you
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think the N ST program will be conpetitive wth

respect to the other fluorochromes?

DR. GAI GOLOS: That pretty nmuch depends
on what groups |ike this say. We're a supporting
| ab. Do you want a PE standard? | hope not.

DR. VOGT: | would love to see a PE
calibration standard come out of this neeting
because | think Mary Alice's exanples of PE I
changed all nmy green colors to orange for this
nmeeting. One of the things when we break out and
tal k about | aboratory exercises between now and the
fall neeting is we would like to work with folks
who are interested in this and headed in that
di recti on.

There are a variety of calibrators out
there that can be applied to PE. | don't think
we're that far away from getting consistent
measur enents. But nobody has actually tried to do
that in a totally focused way although Lance and
the group at UCLA certainly have made great
progress. We will see where we stand and where we
can go with Phycoerythrin. After that I'll retire.

DR. FI SCHER: That actually does becone
a very key point because as we all know what is the

one nol ecul e everybody |ikes to use for that? And
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the reason that you use it is because it's so good.
That tends to be the one that also is the one that
all clinical people want you to use for all of the
markers that they're |ooking at for everything
because they can say yes, it's the brightest one.
We use FITC but it's only one of nine. The PE is
very inmportant for us because of the fact that we

do a lot of intercellular staining.
DR.  VOGT: Ken, can you give us any

little heads-up on where NI ST and PE m ght be?

DR. COLE: Well, we're just starting.
W have an interest in assays for Honeland
Security. That's what brought me into this. I

don't have a lot of experience with flow cytonetry.

But anti body-based assays are sonething that we
are just starting to work on. So any suggestions
we're open to hear.

DR. DAVI S: Along the lines of trying
to be practical with this, is this sonmething we can
add to the list as part of the protocol which would
be to conpare existing calibrators that are out
there commercially to what NI ST has? That kind of
thing. So it's a request for the labs to come back
and look at these and do we all get the sane

interrelationship. That could be of val ue.
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DR.  FI SCHER: Bob, you've actually

brought up something while you were talking about
NI ST traceabl e standards. Now having spent nore
than one year in a private conpany and havi ng had
an accrued GOP and GW and all those kind of
regul ations, the fact that you have to have the
ability to use m straceable standards for a |ot of
t he equi pment that we use when it came down to the
flow cytoneter, they weren't avail able.

Here we were trying to follow all the
regul ati ons and we asked what do we use for a flow
cytometer. | was told that there isn't anything
that is the one approved nmethod for building flow
for, being something as sinple as calibrant. Now
we have the CyAn and that's nine colors.

DR. VOGT: Well, we won't have nine
col ors tonorrow.

DR. Fl SCHER: I'"'m a realist. |  know
that these things take time. The fact | didn't see
anything concrete conme out of the last nmeeting was
only because the stuff was being done in such small
i ncrenments. | guess eventually it all comes out.
Maybe it isn't publicized well enough for those of
us out in the flow community. Look, this was done

and you need to go |ook at these things if you want

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

62

to do quantitative flow. Maybe that should be one
of the keys out of this nmeeting too. W should get
the information out there not just to the 30 of us
who are in this room but to the 3,000 people who
are out there who are running flow | abs.

DR. VOGT: There was a prol onged ranp-
up period. Part of that was just due to ne
personal | y. At NI ST there's always a ranp-up
period. But Dol ph and his coll eagues were on this
solution and everything as quick as could be. So
it'"s nmy inpression that we can nove farther faster
now. If all 200 of those fluorescein standards
were gone in a couple of nonths, that's going to be
t he biggest nmess. Is that right, Dol ph, that the
popul arity and marketability of that standard would
i nfluence the thinking in NI ST?

DR. GAI GOLOS: Probably not but if it's
not popular, it wll.

DR. STETLER- STEVENS: So we have two
issue itens that have nmentioned as actions, one to

conpare standards and one to publicize what's been

done.

DR. VOGT: Right and, Bruce, absolutely
that's what we want to do. Bet ween now and the
fall, if we can do sone scratch studies which are
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sone things between labs that are interested in
doing this both Ilevels of cytofluoronetry and
cuvette fluoronetry for those that are interested.
There are those here who are.

They can work with Dolph and Ken on
this and get them engaged in that initial process,
then they will see how bad things are or how good
t hi ngs are. They can take that information and
nmove it into a standardi zation program That's a
very inportant output of this neeting.

DR. SHAPI RO In ternms of publicity,
the quantitative flow drum gets beaten pretty hard
for the condition of flow cytonetry and | could
explain nmuch of this stuff in English.

DR. FISCHER: |s that done yet?

DR. SHAPIRO: It will be in a couple of

nont hs. It's done. It's along side the NCCLS
stuff.

DR. VOGT: Right, | was just waiting.

DR.  MARTI : One other point that |

think that perhaps is useful here is that the use
of quantitative flow is sonewhat specific in the
hi story of the devel opment of an assay. VWhere an
experi ment or experi nment al finding was just

groundbreaking in the basic research | ab where they
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m ght be the experinent at |east tw ce, on a good
day, mybe three to five times, the kind of
controls and standards that we need for that
experiment are nmuch different from a product that
you want to license and sell between states in the
u. S. The kind of stringent controls that are
pl aced on that are nmuch different.

Even watch the beginning of the nulti-

bead nulti-anal yte. It started out and | ook Iike
it was going to be really good. Then it sl owed
down. Now it's picking up. It's getting its
second burst. Or use the mcro array. Have you

ever seen two papers that had same answer yet in
mcro array? Tal k about standardizing that. But
it wll conme if it's going to be used to neke
deci si ons about what drug you get or you don't or
whet her your armis going to be anmputated or not.
The kinds of controls that conme on that wll be
much greater.

DR. STETLER- STEVENS: Abe, vyou're up
next. Are you going to tell us what doesn't work?
Where the flat tire is.

DR. SCHWARTZ: I mght not be invited
to any nore neetings after | speak today unl ess you

want to make yourself feel good. | can do that for
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you al so. I have no vested interest now, as nost
of you know. So | wuld like to nmke sone
observations because | am working as a N ST
associ ate researcher. |'ve been involved with
Dol ph and the colleagues. |[|'ve done the MESFs and
ABCs for about 20 years. They have nmde sone
significant inmprovenents on what |'ve done because

t hey have the instrunentation and the know edge on
the formalization of fluorescence.

There are two or three things that have

been inproved and will make this thing work even
better than it has is one, they have the
fluorometer that has holographic filters. Thi s

allows you to do the whole intubation of the

em ssion spectrum |i ke Bob nentioned. It gets rid
of all the background to where two MIIlion beads
per MIlliliter looks Ilike water in ternms of

background scatter

Before that when | started back then it
was 500, 000 MESFs. It was so bad that | had to
make anot her type of beads that had no scatter, get
t he assignnents and make a calibration curve on the
ki nd of beads they actually comercially use now.
That's a maj or nunmber one inprovenment they did.

Nunmber two, is that we made a series of
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beads with different extenders on it. W found out
t hat ones that have sold for 15 years do not match
spectrally with antibody-I|abeled cells. You will
see this in the third paper. If you had a | onger
extension they mat ch al nost perfectly wth
anti body- 1| abel ed cells. That's t he second
i nprovenment . You have to really characterize your
calibrators to match what you are measuri ng.

Back to the title of the thing of what
doesn't work, these conferences don't work. How
many of you have been to standardization and
consensus conferences? Again |'ve heard it. We
walk away wth that sounded good and nothing
happens. NCCLS docunents, | think is going to be a
positive thing. The collaboration with N ST is
al so a positive thing.

The coment that was made that we
should really have four or five labs really doing
this because they're the only ones who are doing
it, how are you going to do it wthout standards?
Because if there's only five people buying them
nobody will spend the effort in making them They
aren't made right yet. Nobody.

For exanple, who buys BD and Bangs PE

cal i brators? Do they cone up wth the sane
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calibration curve? Do they?

DR. LENKEI: Probably not.

DR. SCHWARTZ: Anybody have hard data
sayi ng yes or no?

DR. BRAYLAN: The hard data is no.

DR.  LENKEI : Univan is working on the
second project shows that we can cone up with it.

DR. SCHWARTZ: Are they all on top of
t he sanme |ine?

DR. LENKEI: Yes.

DR. SCHWARTZ: They do? Al says no. |
haven't bought either of them so | don't know. I
suspect that they don't yet.

PARTI Cl PANT: | haven't seen a |ot of
t hem

DR. SCHWARTZ: And they haven't. These
are two conpanies putting out standards that it
doesn't even matter if they're right. They don't
even agr ee.

DR. LENKEI: And speaki ng about MESF.

DR. SCHWARTZ: Correct.

DR. LENKEI: 1It's not about ABC.

DR. SCHWARTZ: | didn't say ABC BD
doesn't make ABC.

DR. LENKEI : The correl ati ons?
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DR. SCHWARTZ: Correl ati ons of 99.99,

but they aren't the sane answer.

DR. VOGT: The assi gnnents are
definitely not the sane.

DR. SCHWARTZ: Wy as a community do
you allow that especially when you are spending
nmoney for it?

DR.  FI SCHER: That's the point. I n
several years we haven't bought any of those
because they didn't nmatch. Because we couldn't
use it from one lab to another, that was why we
st opped buying them Most of our noney would talk
even when the conpanies didn't seem to listen to
t hem

DR. SCHWARTZ: Wy didn't they listen?

Because they have to survive. | know it nore than

anyt hing because that was my only products. These

peopl e have 100 other products. If people don't
buy these, business-wise it doesn't nmatter. To
this group, it is the key. If you do anything, it

is to address that issue of being able to have the
mat erial that you can start answering these other
guesti ons. If you do not, don't waste your tinme
even aski ng.

DR.  Fl SCHER: Doesn't that go back to
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the point of making them NI ST traceabl e?

DR.  SCHWARTZ: NI ST isn't going to do

DR.  VOGT: I'm going to disagree with
t hat . I think we can come up with Phycoerythrin
units that are traceable.

DR. SCHWARTZ: VWo's we? Who's going
to do it?

DR. VOGI: The people in this room

DR. SCHWARTZ: So NIST isn't going to
it and the conpanies aren't going to do it. You're
going to get your own bead | abs and nake them

DR.  VOGT: No, the conpanies and NI ST
and the people in this roomare going to it.

DR. SCHWARTZ: NI ST doesn't have the
budget . Like you said if vyou don't buy it,
fl uorescence is dead.

DR. LENKEI: | want to say sonething.

DR. SCHWARTZ: If you do buy it, they
may try to do it but the anount of energy and
effort especially making a PE particle standard is
not goi ng to happen.

DR. VOGT: | think it wll. | think
you're wong. In three years, we'll have universal

PE units.
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DR. SCHWARTZ: It's not the wunits.

It's the material. Who's going to make it and
who's going to verify it because it's not in the
progr ant?

DR.  VOGT: BD has had a product for
years.

DR. SCHWARTZ: And so di d Bangs.

DR.  VOGT: Wai t . The BD product was
tethered to their conjugate. It works. It
absolutely works. | don't think it's fair what you
are sayi ng.

DR.  LENKEI : I want to say sonething.
Conjugation is standardization. So if you speak
about selling reagents, to sel | them in
st andardi zati on because | have that | didn't use
that because they don't leave us with the exact
pairs. But using themin the |last ten years, | had
a very good standardization. If we tell them also
nore i s standardization of reagents to get unified
results in order to get better significance in al
our established teacher grades.

DR. VOGT: It can be done, Abe.

DR. SCHWARTZ: It's part of t he
guestion that it can be. I don't see anybody

putting the necessary resources to do it correctly.
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The theory works. Dol ph has formalized it and

Lily to the point where even |I'm convinced that the
subj ective thing to say is | think this works in
proper and it worked for 20 years. People got the
kind of the same answer. But in terns of it being
really solidly based like we tried to do in North
Carolina as a white paper we said his MESF theory,
does anybody have a problem with it? That wasn't
very satisfactory because the only problem was why
are peopl e maki ng noney on it.

DR. LAMB: Abe, part of the focus that
flow | abs are going to buy a standard and use it
and that's what's going to drive the thing. It's
not going to happen. You' re absolutely right. He
made an excellent point from Pharma's point of
Vi ew.

| f you are wor ki ng with t unor -
associ ated antigens which are now just starting to
get over the hill as something that's going to be
inportant and in targeted therapy of |eukem a which
is what nmy |ab works on, when these go to Pharm,
what dose of this drug and what antigen density of
this cell is going to give you efficacy? Those are
the conpanies that are going to drive this doing

t housands and thousands of tunors on clinical
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trials. Not at a pathology |aboratory but in an
i ndustry setting.

Then perhaps the technology will get to

the point where it wll filter down to the
i ndi vidual | aboratories. But you say nobody's
going to buy it. l"mtell you what. | think the

people will buy it.

DR.  SCHWARTZ: l'"m not saying they
woul dn't buy it. |1'm saying nobody has the will to
put the resources to do to give you the material
that you can use. [It's a Catch-22. | tried to put
as much as | could into it.

DR. MARTI: | think that industry won't
pay any attention.

DR. SCHWARTZ: And NI ST.

DR.  PURVI S: The regulatory agencies
are going to be the ones that wll drive this as

well as the insurance --

DR.  MARTI : From my viewpoint, just
because a standard doesn't exist in industry, if
the market is deemed to be $200 billion, that
standard will appear.

DR. SCHWARTZ: It can't until you have
proven it's valuable. |'"ve been asking for 20

years how does this save |lives. Nobody has said |
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can't say where it's going to save lives. Now you
are coming up with some things that maybe it's
i nportant. You are not going to get the two
M1lion assays required to use as a pressure to get
sonmebody to take this stuff seriously to put the
effort and energy and resources into it to mke a
thing that will standardize it.

DR.  WOOD: I don't think it's quite as
di smal as you have painted it because what you need
to look at are the two factors involved here. It's
preci sion and accuracy. If we can shoot for being
precisely inaccurate, we can always correct |ater
on. OQur problem right now is we need precision.
So it doesn't matter whether you get two different
nunbers. You can argue later on as to whi ch nunber
is nore accurate. But, if the precision isn't
there you can never argue that.

DR. SCHWARTZ: The precision is getting
the same nunmber if it's wong or right.

DR.  WOOD: No, accuracy is getting the
same nunber. Precision is a typical manufacturing
probl em

DR. SCHWARTZ: Precision is getting
sone nunber that is repeatable by various | abs.

DR. WOOD: Ri ght.
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DR.  SCHWARTZ: It may be right or

wr ong.

DR. WOOD: \Whether it's right or wong,
it's the same nunmber. That's what is inportant.

DR. SCHWARTZ: That's one nunber
what ever it is.

DR.  PURVI S: The sanme assignnments on
t hese beads or you have to have an FP that corrects
four of the assignnments on the BD

DR.  SCHWARTZ: Because in general we
all have to get the sanme answer whether it's right
or wong. That's what precision is.

DR. WOOD: Correct.

DR. SCHWARTZ: We're not doing that.
We have two products out there getting two
di fferent answers.

DR. BRAYLAN: That's accuracy.

DR. SCHWARTZ: Both may be wong but
they are different.

DR.  BRAYLAN: Right but wthin each
systemis repetition.

DR. SCHWARTZ: If you are going to have
one disease and you are using one system and they
are using another and it's two different answers

you can't talk to each other

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

75
DR.  VOGT: In these settings a better

word than accuracy is bias because it actually is
nore indicative of what's going on. The difference
bet ween precision and accuracy beconmes very fl aky
at sonme point. VWat's happened is in flow
cytometry general ly you have very preci se
measurenents because you are counting so rmany
events. So you can see snmll differences between
things and that is in bias. So there is bias
between the PE calibrators, but there is good
precision within the use of any particular PE
cal i brator.

DR. SCHWARTZ: The nore manufacturers
and standards you have that are getting different
answers, it's lucky you only have two that are
doing it.

DR. VOGT: That | ooks Iike kept work.

DR. SHAPI RO The guy who shot the red
painted bullets is accurate but not precise. The
guy who shoot the green painted is precise but not
accur at e.

DR. SCHWARTZ: But what happens when
you have different groups here that gives you a
couple of answers. \Which one do you believe?

DR.  VOGT: Then goes back to what Jim
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said which is that you can always nove to the
center if you have a tight cluster anywhere that's
in the nmeasurenent space.

DR. SCHWARTZ: But it may not even be
nore inportant to get to the center.

DR.  MARTI : Remember when we started
CD34 in U S., Canada and Western Europe. The
variation on a CD34 neasurenent published was plus
or mnus 1000 percent. The next thing that
happened in the process was let's take a bunch of
| abs and have a standard nethod, and you and your
| ab and your wi sdom and your extensive experience,
you conpare your J|local nmethod to the standard
reference and we're going to do that four tines.
Guess what happens? They couldn't conplete the
experi ment. After the second mail out, everybody
was using the reference nethod.

DR. VOGT: They broke the code.

DR.  MARTI : | don't know about that.
But the noral of the story is that these two can
nove together, or they can nove toward the center

The whol e idea of standardization is to try to and

defi ne what the magni tude of the variation is.

Once you know what that wvariation is

then you can take it apart and see what it is. W
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generally agree up to this point in time that the
variation isn't due to the instrumentation except
sonetimes we don't know that. We don't know that
the instrument's been validated. But when the
instrument is validated then the instrunment is
renoved from the equation. | think that's been
true in the past. ['"m not so sure now with this
new generation of instrunments whether that's true
because it hasn't been tested.

DR. FISCHER: And in the long run don't
we need sonebody to tell us where the bull's-eye
is? That's where N ST or sonmebody cone in because
they have to tell you where the bull's-eye because

we can all end up outside of the target conpletely.

Yes, we'll be precise and we'll all in some ways
be wrong, but wuntil sonmebody tells us where the
right spot is, we'll all think we're right anyway.

DR. MARTI: In retrospect the fact that

when we were all getting the wong answer on CD34,
at least on wunnobilized peripheral blood two to
three or five CD34 positive cells per mcroliter
it probably was right.

DR, MJI RHEAD: There are two issues.
One is the bias issue that Bob brought wup. The

second is the perception issue. That's an issue in
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a larger comunity. In this room or the people
t hat have been thinking about these problens, |
think they would agree with a statenment that says
as long as we know what the biases are, as |long as
people who are wusing a given system can get
consistent results ampbng the group that's using
that system then we decide there's a way to
account for that bias and know what it is. Fi ne.
Then we can start preparing the process.

But to the outside conmmunity, then,
t hey are thinking about this, the problem that
says | see a group using this systemthat's getting
what |ooks |ike a conpletely different set of
answers. That's a perception problem That's one
of the issues that says wait a mnute, | don't want
to have anything to do wth this because the
experts can't even get conparable results. So you
have to deal with both of those issues.

DR.  SCHWARTZ: The biggest concern |
have is the material that is certified is not going
to be avail abl e because there's not the support to
do that. Even for NI ST, that program is doing
these two things but sonmebody asks what's after
t hat .

DR. MARTI : St andar ds. It is a big
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gl ori ous word. But you are never going to get an
ROL funded from NIH on standards. That's the first
thing. The second thing is where standards devel op
and it's supposed to be a big thing at the FDA, |
think that every tinme I wite it down on my CD or
on ny plans for the year, that automatically neans
negative dollars. That's a reality. | agree wth
you if there isn't a standard that can't be
mar keted and properly made on the effort that we
need to make it, that's a problem

DR.  SCHWARTZ: That's your biggest
probl em The rest of these things don't nmean

anything unless you have the material to hang your

hat on to deal with these other problens. ' m not
saying they are not inportant. They are very
i nportant. But you have to have the standards set

up first, it's worthless.

DR.  MARTI : | guess in order to pull
ourselves out of this severe depressive area where
you are.

DR. SCHWARTZ: |'m not depressed.

DR.  MARTI : The dismal state that
you're painting, we can do sone things about that
with the materials that we have. God forbid even

if we have to go back that furaldehyde fixed
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chicken red cells or thynus nuclei.

DR. HOFFMAN: W do have a Ilot of
resources. We have a |ot of capabilities. Let ne
just say sonething. I don't think we devel oped
guanti BRI TE because we thought we were going to
make a |lot of noney selling quantiBRITE. We
devel oped quanti BRITE because we thought t he
presence of gquantitation was going to be in the
future a very useful and hopefully profitable kind
of business.

We published how we assigned the
val ues. We published what the nol ecul ar wei ghts we
assuned from literature values for the PE. We
publ i shed what we assuned fromliterature docunents
the extinction coefficient was. We published all
the details about holocene, two inventive nethods
and we assigned the values and got us sone results.

If there are biases there, it's likely
comng from the assunption of what the nolecul ar
wei ght was or what the extinction coefficient was.

There are resources around the world that know al
about hydroproteins. W're in contact with sone of
t hose and maybe others. Even if N ST doesn't
develop a standard for PE, conpanies that are

i nterested in devel opi ng, manuf act uri ng bead
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st andards have resources at NI ST.

BD is interested and we're working with
NI ST, not necessarily because we expect themto do
all the work, but because they are a valued
resource. They have this incredible fluoroneter.
If we can get groups that can agree on things about
PE and there are proteins and biologics and there
are variations from one kind of bacterium that's
making it to another, whatever source of PE that a
particul ar manuf act urer i's usi ng for their
conj ugates, we have resources at NI ST. W may have
ot her resources in this room They' ve been used to
cone a nore conplete understanding and assignnent
of agreed upon val ues.

Maybe we're not going to have two
systenms that are going to give exactly the sane
results, but within a system a PE conjugate, a
critical source of PE, we wll be able to get
consistent results. Then knowi ng what the biases
bet ween those two are, hopefully we can maybe know
what it is.

DR. SCHWARTZ: |"m not saying it can't
be solved. |'"'m saying that there's not enough
serious focus on getting the resources to the

people to be able to do it.
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DR.  HOFFMAN: I'm just following up

with some resources. "' m not suggesting that nore
than NI ST is actually going to want to do it but |
certainly hope so.

DR. SHAPIRO. Again the process exists.
W know if you have a fluoroneter that's
appropriately desi gned you can do t hese
measur enment s whet her they're your beads or
anybody's beads. You have a solution. But if you
have a | abel and you have beads and you have the
fluoronmeter set up with the appropriate flow, you
can do this. Once there is one machine around, the
initial investnent is in the first machine. VWhile
the filters may be expensive, they' re not that
expensi ve. So basically it's fairly easy to
i npl enment this process.

DR. SCHWARTZ: NIl ST's role is to find
out the nethodol ogy so other people can do it.

DR. SHAPI RO Ri ght .

DR. SCHWARTZ: And they've done that.

DR.  VOGT: The thing is, Abe, even
after all that is settled, that's not the biggest
problem Mary Alice has. The fluorescence
properties and the calibration of the fluorescence

scale are tractable problens. The use of
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phycoerythrin conjugates for staining cells wll
present perhaps sonme intractable problens but they
wi Il have to be worked out on a case-by-case basis.

That's what |I'm nore worried about than
our ability to get a handle on PE fluorescence. I
think we can handle on that, but |I'm not sure that
we're going to be able to get a handle on every
singl e phycoerythrin conjugate that's nmade by every
si ngl e manufacturer. It's still going to be up to
the manufacturers to provide conjugates that are
characterized in a way that work in their systens.

DR. SCHWARTZ: Let nme just part wth
just one coment with what wll work. It is what
Norm Purvis s approach has been for the last half
dozen years or so. ABC binding beads will work in
t he hands of sonmebody that has the time and energy
and effort to do them That's not nost of us,
including even nyself. I would have to have
specialized technicians to be able to do it to get
consistent things as best | could do it.

VWhat s practical and again Bob was
saying on this effective F/P ratio is if we can
devel op any MESF beads where everyone agrees no
matter what their source they give you the sane

calibration |ine because that's what you want and
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then the manufacturers who neke the reagents can
put on that bottle because if you have to try to do
it yourself, you're in a hell of a ness and it's a
waste of your tinme and you would be willing to pay
a few nore dollars if that F/P ration is on the

bottle. You divide that by whatever you have for

MESFs and you will get consistent answers. Whet her
they are right or wong, | really don't care and
nei ther do MDs. As long as they have an answer,
they can mke a decision about it that's

consistent. That's all we want in this room
DR.  LENKEI : W can't rely on each
conpany that the figures will be correct because

this is a big problem

DR.  SCHWARTZ: It will be correct
because hopefully N ST or sonmebody like that will
go into a docunment |ike NCCLS and say this is how

you assign the nunber to your antibody. You can do
it with a fluoroneter. That's the easy one. The
problem there is do you know the concentration of
the anti body that's going in to get that particul ar
fluorescence. That should be the key push for here
in terms of trying to develop sonething that you
can get answers, that you could interpret or

m sinterpret because of these other additional
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pr obl ens.

DR. PURVI S: This renoves the need to
al so those uni nol ar anti bodi es.

DR.  VOGT: It mght or it mght not,
Nor m

DR. PURVIS: It depends on how good the
conj ugate is. As long as the antibodies have not
been over-conjugated where we have quenching or
have affected the binding.

DR. VOGT: " m wondering if that's ever

going to be possible to insure.

DR. SCHWARTZ: It will because it's
tested before they sell it.

DR.  VOGT: But again every cell is
different. Can you guarantee nme that just because

it didn't interfere with a conplex set of markers
in one tunor that it won't interfere with a conpl ex
set of markers in another tunor?

DR. SCHWARTZ: No.

DR.  VOGT: Nobody in this room woul d
guar antee that.

DR. PURVI S: | think a part of that is
goi ng through and doing the proper qualifications
on the antibody that you're interested in

evaluating. That's sinple biology.
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VOGT: There's a | ot of biology.

SCHWARTZ: And on the bottle it

such and such a

PURVI S: They will not put that
the bottle.

SHAPI RO Nobody can afford to do
SCHWARTZ: That's ny two cents.
LENKEI : One point we should | ook

or functions specifically to the

fluorocarbon for conjugate.

MARTI : Just go back one step. I

a transient tenporal |obe seizure

t he group about

to read on a vial regarding a

| i gand conjugate?

SCHWARTZ: The effect of that would

anti bodi es and divide that

cell which is a nore

measur ement . You get the binding

BRAYLAN: So how difficult is it

for the manufacturers?

DR.

/ANAN AR A AAAA

SCHWARTZ: Si npl e. He does it
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every week.

DR.  BRAYLAN: If that is sinple then
this shoul d be done.

DR. PURVI S: For the manufacturers, it
shoul d be even nore sinple because at the tinme that
they do the conjugation and antibody verification
t hey know the concentrations.

DR.  SCHWARTZ: Ri ght, they know what
the concentrations are. It's very hard for them
because they put other proteins in there and you
can't tell what the real concentration is.

DR.  VOGT: | want to enphasize one
poi nt that Bob made. This stuff that they did was
all published. It's all in public domain. That's
really inportant because if we have a bunch of
manuf acturers that do their own nmethod of doing
this we will have biases. W'I||l probably have sone
bi ases anyhow.

Vhen stuff appears in t he open
literature and everyone can | ook and see how it's
done, and there sonme conflict here with the ability
and need to nmke noney off of things that may be
proprietary. There will always sone difficulty in
bal anci ng t hose t hi ngs.

But the BD nethods are published
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That's a very inportant thing. That allows us in
the NCCLS guidelines to refer to the BD nethod
which we could never do referring to them as BD
nmet hods, but we can certainly refer to the papers
that appear in the open literature. One thing that
| would like to encourage all the manufacturers to
do is publish, publish, publish

DR. PURVI S: Can we not use what NI ST
has devel oped here for procedure and inplenment that
as a consi st ent way to measur e for t he
manuf acturers to actually use this? This is going
to be published.

DR.  VOGT: I think what Dol ph has
publ i shed for the assignnment of values and so on is
going to be used in a few |aboratories. But the
assi gnnment of the effect of FP or whatever you want
to call it is trickier. If you look at what was
primarily Ken Davis and his group did at BD in
working that up, it's a conplex thing. It worked
real well for one marker and then it took nore work
to get it to the CD38 zone in time to tell us about
it.

DR. MARTI : But it's safe to say that
there is a desirability and it would be desirable

to have sonething about what approximtes an

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

89

effective F/P ratio on the |abel of the antibody
| i gand conj ugate.

DR. VOGT: Absol utely.

DR.  MARTI : Goi ng once, goinhg twce,
gone. That's sonmething that could be discussed
with the manufacturers and get their input to see
what they think. Remenber that in this room you
all take what you read on a |label pretty nmuch for
gr ant ed. But what's on a label from a regulatory
standpoint, that's | ooked at as how nuch did that
| abel cost. How nuch research and devel opnment went
into that |abel. Did it cost a half a MIllion
dollars to guarantee what was in that bottle?

I ndustry likes to not to have to put
much on that |abel because the less they have to
put on, the less costly it is. As sinple as this
sounds, | would still keep open to the fact that
there m ght be sone dollar anpunt associated with
putting that on a | abel.

DR. SCHWARTZ: If | had that on a
| abel ed antibody, | would pay extra for it because
| wouldn't have to do it.

DR. MARTI : If the cost of an analyzed
specific reagent would go up 10 percent, would you
pay for this?
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DR. M COY: As long as the Medicare

rei mbursenment goes up by 10 percent.

DR.  MARTI : Oh boy, that's another
nmeeting.

DR. BRAYLAN: As long as you get paid
either by research or also by clinical policy, |
woul d say that | would be very happy to pay for CD
20 or CD 22 because | know there is clinical

application. O herwi se how are we to pay?

DR. FlI SCHER: | don't think you get it
on every reagent. But you want to get it on the
main T-cell and the main B-cell quantitative

anti bodi es.

DR. SCHWARTZ: A new classification is
what we are tal king about.

DR.  VOGT: Since we are talking about
phycoerythrin reagents domnantly here, | want to
go back this uninmolar business. If you | ook at BD
papers apparently there is not enough quenching
upon conjugation to alter the fluorescence yield of
phycoerythrin on an anti body nolecule. So the F/P
ratio of uninmolar conjugates is one. It may be
1.0. It may be 0.09. It may be 1.1 but it's not
1.5 and it's not O0.5.

Gel filtration is easy. | don't know
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exactly how you purify your antibodies, but when
you take sonething that's 150,000 and add sonet hi ng
that's twice as big to it and you need to separate
that from something that's 150,000 with two things
that are twice as big on it, that's a pretty easy
problemin biocheni stry.

That's probably easier than figuring
out the effective F/P ratio and knowi ng that you
are not altering binding properties by having
het erogeneity  of your conjugate phycoerythrin
ratios. So | actually think uninolar conjugates for
phycoerythrin give us both. They give us a
constant effect in equivalent fluorescence and they
gi ve us constant binding properties.

*DR.  SCHWARTZ: But, | don't think
that's material .

DR.  VOGT: That's the price you nmay
have to pay.

DR. HOFFMAN: W sell some one-to-one

conjugates. The price is higher because the yield

is |ess.
DR. LAMB: You have to buy in vol une.
DR. VOGT: How nuch higher is it? Do
you know? | actually don't know.

DR. HOFFMAN: I think it's 20 percent
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or sonmething. |It's not tw ce as nuch.

DR. LAMB: Bob, the deal is | have
bought CD69 one-to-one. You can't order a bottle
of it. You have to order a lot.

DR. SCHWARTZ: $5, 000 wort h.

DR. LAMB: VWhich they will make for you
for about $5,000 and then you have that in your
| ab.

DR. HSI: CD30 right now is five tines
as nmuch as the regular CD reagent.

DR. SCHWARTZ: But you don't have to be
limted to phycoerythrin if you do it wth
fluoronmetry, you can do it on fluorescein or any
ot her fluorochrone.

DR.  LENKEI : We can show you the very
inch variation and | don't think any conpany woul d
like to tell you exactly the difference**

DR. SCHWARTZ: Do you nean if they go
back to fluorescein?

DR. LENKEI : Not only that you can
submt anti bodies since they test fluorescein for -
- is also part of the conpany's confidence not to
show you exactly.

DR. SCHWARTZ: VWhen | neasured these

things by the ABC nethod for fluorescein, | was
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al ways comng out 0.7, 0.6 for fluorescein al nost
across the corporations. So it's not any problem

DR. LENKEI : I will tell you. | had an
amazing range in the beta nonoclonal from 6.1
fluorescein protein ratio to 9.0. | al nost was
going to correct all ny figures because it was not
as effective.

DR. SCHWARTZ: Was that on the | abel?

DR.  LENKEI : It was a fluorescein
| abel. But | heard fromthem when | saw this.

DR. SCHWARTZ: That's how nmuch they put
in. That doesn't mean how nuch fi xed.

DR.  LENKEI : Yes, but it was a bed
nonocl onal -- it showed because it had nine and

i noxi dated part of my nonocl one.

DR. VOGT: | was going to say you get
nine FITCs on a antibody. Let's go back to
Ashcroft paper. When they tried to do that
experi ment with conventional epi der mal gr owmt h

factor fluorescenated ligand, it didn't work. \When
they purified it and got wuninolar, it worked
beautifully.

I'"'m not convinced that the biggest
probl ens here are fluorescence. |In fact I'mfirmy

convi nced the biggest problens here are binding. |
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don't think we're going to get around binding
problens by getting effective F/ P ratios. W may
get around the binding problens by having uniform
conj ugate reagents.

DR. SCHWARTZ: Not only PE.

DR.  SHAPI RO Probably not PE because
as along as we have the work horse | aser beam 488
and as long as we want to do seven colors up to
488B then we have PE tandenms, quantifying is going
to be inpossible. |If you want to do a quantitative
measurenment with PE, then you really have to start
thinking about gating with antibodies that are
excited at other wavel engths, whether its in red or
violet or UV where you don't have the spectrum
crossed off with PE.

That's giving you maybe four anti bodies
to gainonit. If you want data on nore anti bodies
than that, then nmaybe you start thinking about
considering the ABC reagent for your quantitation
even though it's not going to be as bright as a PE
reagent. There is no question that if you are
doing PE with six other colors, the cost of it is
just ridicul ous.

DR. TAMJL: |1'd like to second that and

also to nmention that the manufacturers would |ike
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to have the standards just as nuch as everybody
el se woul d. We need sonmething else to go on as
wel | .

DR. MARTI: Mary Alice, before we go on
to the next presentation, | would like to make a
final comment on Abe's presentation. Abe, one of
the really wonderful things that you've done was to
use the consensus process to establish a set of
performance characteristics of standards. You
primarily did that with one of our coll eagues who
is not here today, Frank Mandy, from Health Canada.

That certainly is a big torchlight to have that
concept anal ysis.

DR. SCHWARTZ: That and the w ndow of
anal ysi s.

DR.  MARTI : | would agree with that
t 0o.

DR.  LENKEI : It's the biggest thing
whi ch we have.

DR. MARTI : That still needs to be
tested a little bit further. It needs to be tested
in beta setting and not just Western Europe.

DR. LENKEI : We have published the
results.

DR. STETLER- STEVENS: |"ve had a
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request for a five mnute break. Excel | ent . Have
sonething to drink, go to the bathroom Five
m nutes though. Real quick. Of the record.
(Wher eupon, t he f oregoi ng
matter went off the record at
10:15 a.m and went back on
the record at 10:32 a.m)

DR. VOGT: Well, Jim there's actually
a very good convergence on those measurements over
a 15-year peri od.

DR.  WOOD: Well, what |I'm saying is to
go from one manufacturer to the other, it's going
to be inportant in order to get the precision and
reproducibility, as to work within a system That
is you're going to have to have consistency in the
anti body, consistency in the dye that you're using
and develop a whole system around that for
cal i brati on. And then to go from manufacturer to
manuf acturer, you're going to have to have fudge
factors, for these calibration factors to go
acr oss.

DR. FI SCHER: But you have to go back
to having a standard to base all the fudge factors
on, right?

DR.  WOOD: Well, but then you go back
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to identifying what CD4 is, for exanple and say

whi ch anti body because you tal k about what's a bad
anti body. I dentifying and making sure that it's
really identifying the epitope the way that it
should do it.

DR. PURVI S: "1l throw another problem
into the m x. If you have the same clone from
mul ti pl e vendors.

DR. VOGT: You nmean the sanme anti body?

DR. PURVIS: Sane clone, sane clone.

DR. VOGT: Okay.

DR. PURVI S: If I do a PE conjugation
to it or buy themall in PE's, | get all kinds of
different results. The F/P's are different and

that is where | need that F/P to be able to take

care of it. Even if | think, based on what |'m
seeing, Prozynme, | went out on their website and I
tal ked about PE' s degradation, in the conjugation

process itself, even if you gave nme uninolar PE
conjugates, I'm still going to see differences
because the effect of F/P is not one.

DR. WOOD: Just to talk about the issue
with phycoerythrin, if we're trying to take
different manufacturers with different clones or

different versions of PE, and you go to, say, using
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the Al exa dyes, what you' ve done is you've now gone
to a single manufacturer again in ternms of
identifying an Alexa dye, that dye, and vyou
identify exactly what it is.

DR. SCHWARTZ: Fl uorescein IS
fluorescein. Alexa is Al exa.

DR.  WOOD: What you're doing though is
you now reduce the variability of the system

DR. PURVI S: Yes.

DR. WOOD: And that's what 1'd like to
see. Naturally when you do that, then your overal
precision is going to go up. That was ny main
point to make in the whole PE thing. Yes, it's
great. It's bright. But | -- we are capable of
doing it now wth the new instrunmentation,
sensitivities that we have, the resolution, the
linearities to be able to use FITC wthout any
problens to quantitate on nost of our antigen
systens that we're interested in doing our
guantitation of. | think the same thing would be
true for the Al exas and ot her dyes.

DR. VOGT: There is another approach to
this that | truly believe would work and this is
sonet hing Abe and | tal ked about years ago. Hi s

original system was get the MESF curve and get the
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single quantum sinply cellular population with a
known binding capacity and do your normalization,
do your one point, the same as the CD4, except it's
guantum sinmply cellular bead rather than a CD4
cell.

The problem with that system is there
is no wuniversal binding capacity that you can
assign to the quantum sinmply cellul ar beads. Even
fromlot to lot in the same manufacturer, the sane
fluorochronme, there's variance. However, it 1is
possible to calibrate those beads on each |ot of
anti body wusing, for instance, the isoparanetric
titration or using Howard's <cheap and quick
supernat ant redepl etion nethod or whatever.

So you actually could provide people
with a matched pair of your conjugate and a quantum
sinply cellular type of bead, a capture bead, which
had been calibrated to that conjugate to that |ot.

You put that on your flow cytoneter and read it
off in the MESF curve, you get the effect of F/P
ratio in your lab for that Ilot, that bottle of
conj ugat e.

The only thing you have to worry about
is whether there had been sonme degradation in the

bi nding properties in the quantum sinply cellular
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bead between the tine that you opened the bottle
and ran it from the time of the seal-up to begin
with. That system would work but you have to have
i ndependent ot by lot quantification of the
bi nding capacity of the capture bead for that
particul ar conjugat e. That's the closest thing to
a universal system you could get.

DR. LENKEI : Well, do you renenber the
studi es that even now, the nost inportant thing is
how you conjugate that antibody on the bead? And
it has been a |lot of problenms and we know about
t hat . The last protocol they were nuch better
because they were taking into consideration the
anount s. So we had a lot of problens from the
practical point of view

| want to stress here that what you
have, | am talking about <clinical applications
because the subject of our neeting theoretically,
it's very good to go farther for the next case
But for this case, | guess we had probl ens.

DR. SCHWARTZ: If we took what Bob said
to try to make it practical for clinical people
where they don't have to do a whole bunch of
nonsense to get the quantum sinply cellulars pre-

stained by the manufacturer - and | didn't have
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enough nmoney to do it properly and | couldn't get
anybody interested in it at that point - and if you
pre-stain it and the rmanufacturer does the
assignnments and leaves it swimmng around in the
anti body, then you take a drop out and run it, you
will have a calibration curve which wll be
accur at e.

DR. LENKEI : Yes, and | can profess
that in our second experinment of the task force,

you prepare the reagents |last and they were stable

for one year. They have exactly the same nunber,
the same intensity when we had all the sane
application for one year. Al'l the peaks. And it

was very good but inmpractical when it was the
nmonocl onal anti body, they were conjugated by Abe.

They were kept in the sane conditions in ny
| abor at ory. They were distributed to eight
| aboratories in Europe each nonth, and so on. Then
the variance was very low wth quantum sinply
cel l ul ar. But in clinical application in mny

| aboratories, we had a |l ot of errors.

DR.  SCHWARTZ: The clinical people
cannot do that work thenselves. It has to be done
by someone who says all right, | want to tell the
manuf acturer and sell this thing, that has the
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right equipnent and knows the problens wth

bi ndi ng.

Essentially they solved them and sell
you sonmething that wi l | give you the sane
calibration |ine, j ust essentially like the

guanti BRI TE does or the hard dyed beads or whatever
but that's a bi g responsibility for t he
manuf acturers. It really cannot be done by |'ve
given you a protocol and you try to followit. You
do not have the tinme and experience to do it
reproduci bl y.

DR. FISCHER: W' re the hands. | nean,
nost clinical |abs are overworked as it is now.

DR. SCHWARTZ: They shouldn't have to
be maki ng the standards.

DR.  QUI NTANA: In both your nethod and
Bob's neither one is going to come from a bead
manuf act urer.

DR. SCHWARTZ: It has to conme from an
anti body.

DR. QUI NTANA: And an anti body
manuf acturer is not going to want to take beads and
sell themwth anti bodi es.

DR. SCHWARTZ: Why not ?

DR, QUI NTANA: The sanme reason a bead

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

103

manuf acturer doesn't want to buy --

DR. SCHWARTZ: Wy not? | nmean, they
coul d buy your beads --

DR. D HAUTCOURT: M opinion is that in
my experience are able to wvalidate certain
calibrator and this is a good point of quantitation
in the future. Before trying to have sonething
that is consistent, first we nust focus on the
clinical application because they show clearly that
the design of the system and this is so obvious
that we can validate +the stability of the
calibrator. This is the work in the opposite sense
and this is for ne a good nove that quantitation is
useful in clinical application.

The problem is that if we try to
expl ain everything |like biology, neasurenment and so
on, we produce so many conplications in the system
that nost of +the <clinical |abs have no nore
interest in it.

DR. SCHWARTZ: The clinical |abs should
not have to deal wth any of that. They take
sonething out, they get a calibration curve, they
run a cell against it, and they get the sane
answer .

DR. PURVI S: One calibration materi al
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for FITC or PE. This is a very sinple process that

BD s works hy. So is yours if you have a proper
F/IP ratio. It is a very sinple process. It can be
reliably inplemented in anybody's lab so that it
takes a ot of the variability out.

DR. SCHWARTZ: And it shouldn't be done
with binding beads. It should be done wth a
fl uorometer and t hat makes everyt hi ng
straightforward and sinple by the manufacturer of
t he anti bodies and wite that on the bottle.

DR.  MARTI : Kathy is trying to say
sonet hi ng.

DR. MUl RHEAD: [''m sure sone
conmbi nati on of the manufacturers in here nmust have
t hought about it. One of the benefits of the CD4
nmet hod is that Mother Nature gives you a reasonably
wel | controlled standard reference material in the
form of the CD4 |ynph set. Goodness knows we can
engi neer every other kind of cell. Are there ways
of engineering stabilized cellular material that
coul d be used?

DR. SCHWARTZ: Poncelet didn't find out
what the CD4 was on cell [|ines.

DR. MJI RHEAD: Those could then be used

across anti bodi es. It's a different problem but |
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mean sonmebody nust have either thought about it and

tried it and decided not to do it.

DR. VOGT: Kathy, Bill Caldwell did
that years ago with the Bcell Iine. He tried to
sell it to Coulter and they weren't interested at

the time. This is like early on.

DR.  MJI RHEAD: This is where we cone
back to Jean-Luc's question. This is a chicken and
an egg. We can imagine all of these things. We
can probably even imagi ne how to build sone of them
but it's going to cost either time in the clinical
| ab, which nobody has, or noney on the part of the
manuf acturer and therefore, on the part of the
purchaser. Where's the applications that show that
it's worth sonebody's tinme to either manufacture

the right reagents because the lab is going to be

able to get reinbursed for it? It really is a
chi cken and egg thing. You have to pick sonme way
to stop it.

DR. LAMB: You're right. It goes back

to what Gerry said wearlier about the FDA' s
requirenment. Abe, the reason | quit buying your
beads is because although it is a nice exercise, we
sit down and we say is this on the CAP checkli st.

No. Is this a requirement of NCCLS docunment 1852
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or 53?7 No. Is our position going to give a red
flag of what MESF? | tell them a CD19, CD10 kappa
cell is no. Then we | ook around the table, why in
the heck are we doing this? |It's costing us this
ampunt of noney and nothing is happening, so it's
gone.

And that's the reason. In order to get
t hat back, the person that is going to drive that
is either going to be a regulator or it's going to
be an oncol ogi st who says, if you' re talking about
tunors, | need these data to treat this patient.It
can't cone.

DR. MARTI: Jack?

DR.  QUI NTANA: Several years ago there
were two different products that we devel oped over
the years. One was a stabilized control cell and
lots of quantitation data was generated on the
mar kers for that product. When the product went
| BP putting nunmbers on there, FDA was going to have
some issues with that. So we collected lots of
years of data on knowing the stability of four or
five years of the stability of the |yophilized
product in terns of the expression of the markers
at least to have a relative |evel. We generat ed

that data. It doesn't apply.
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And we've also looked at it with the
new product that's been developed which is the
| mrunot r ol which is basically a whole blood
stabilizing product that actually could be put
through staining in a preparative process. And
data has been collected that shows stability of
t hose. It's not to the |evel of course of the
| yophilized cells, but not all markers can be
mai ntai ned to the sane | evel

For a | ot of the markers, yes, the data
exists and it can be done, but it would require
that we have to go back and on a lot by |ot basis
whi ch can be done and assign an outside value in
ternms of the binding of an anti body.

But to Norman's point, the issue is the
bi ndi ng of the antibody nunmbers you can say it can
be referenced to a specific clone. But when you
| ook at other clones, you have to go back and take
a look at the other clones to see if the nunbers
end up being the same. W did a sketch anal ysis on
a lot of data that was done back in the 1980's on
t hose products. For the nost part, we just used
that for cell enuneration, but they've been able to
guantitate the level of binding that can happen on

t hose cell s.
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used -- The

Cytotrol is a great product when we were doing the

genot ypi ng and phenot ypi ng.

We di d CD4

guantitations based on those sane nmethods and

they're higher. The CD4 staining is a little

stronger. In our hands, it cane out

and 80,000. It was very consistent.

bet ween 70, 000

I don't know

why | forgot about it. W used it for years.

DR. MARTI : Last comment .

DR. SHAPI RO Anot her

point, | don't

t hi nk anybody has really tal ked about is indirect

i mmunof | uorescence and the system that Philippe

Poncel et worked out the Quifikit system has been

| ooked at. |"m quoting from basically what the

literature says is that Quifikit tracks really well

with quanti BRI TE. For an ad hoc,

but when you

start noving sonething and you take a first shot at

guantification, it my be advantageous to use the

i ndirect nmethodology if you could

because then you only use your

standardi ze it

one devel oping

anti body to quantify a large nunber of different

anti gens.

DR. FlI SCHER: This is tough to do with

a multi-col ored.

DR. SHAPI RO: \What ?
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DR. Fl SCHER: It's tough to do with a

mul ti-colored system

DR.  SHAPI RO | know it's tough to do
with a nulti-colored system That is a problem
but the other thing to point out is that when we
tal k about nunbers of antigens per cell being
stable, they're not necessarily stable for all
di fferent nethods of fixation and |yse. So if it
really i mpor t ant to make a quantitative
measurenent, then we may have to adopt practices
that are not as well regarded, in the era of HV or
ot her transm ssive virus infections.

DR. VOGT: Danger ous. And the data
that Howard is alluding to with Philippe Poncel et -
and just remnding you that this is all rehashing
stuff - he used CD5 expressing cell |ines, various
degree heat controlled expression of CD5. So he
used biologic calibrators and then everything, as
Howard said, was done on an indirect basis so that
the indicator antibody was the sanme and all those
t hi ngs could be translated over. And although it's
an unwi el dy system and may not be -

DR. HULTI N: | didn't use the Quifikit
but in the beginning for CD4 and 38 | tried to do

indirect. | wasn't good enough to get |ongitudina
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standard and longitudinal stability. | just was
not good enough. | could do it for a one-shot
assay and then everything is good.

DR. VOGT: See, if you'd just published
and quit you' d be in business.

DR.  LENKEI : They give you the sane

second conjugate with the sane reagent to get the

sane results. In the imunized case mybe
washi ngs, and it's much nore difficult to
st andar di ze because in gquantitation each

mani pul ati on you do it's introducing another factor
and it's very inmportant.

DR. BRAYLAN: I think we paid a |ot of
attention to reagents and beads but | think we
forget about the preparation steps.

DR. PURVIS: Well, that's com ng

DR. MARTI : " m going to suggest that
it's about 12:10 p.m, 12:15 p.m We're an
i nformal enough group that we can probably be [Iax
about when we break and stop but I'm going to
suggest that we take a break for what's nomnally
called lunch, telephone calls and checking back
with your offices and |abs, and then perhaps neet
back here at 1:10 p.m Wuld that be a reasonabl e,

responsible thing to do? Okay. Thanks. agf the
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record.
(Whereupon at 12:14 p.m a luncheon

recess was taken.)
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A-F-T-E-FR-N-OON S-E-S-SI-ON

1:15 p.m

DR. STETLER- STEVENS: On the record

DR.  VOGT: I guess we've largely
reconvened. So before GCerry takes action, |
finally found this slide. |"d forgotten that
Phili ppe Poncelet was the first one and | think
this was published in 1985, | forget, but it was a
long time ago. So he came up with this nunmber of
50,000. Then in work that we did in 1991 that was
published in an obscure chapter of an obscure
series that has since died I think that Gerry and
Abe and | published. And we did this with the
Coulter CD4 FITC. This was the |yophilized powder
stuff and we wultracentrifuged it because we did
have to get red, it had sone aggregates and so on.

But if you prepped it nice it was a beautiful

anti body and cheap, really cheap.

DR.  LENKEI : A very good paper. I
recommend well conming to --

DR. VOGT: | still that that's true
W did this isoperinmetric titration and this two
di nensional titration, which you get all these
nunbers and you get orders of nmagnitude that are

MIlions off and you have no idea of what the
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answer is going to be. When we got the answer, |
didn't know about this. This was considered |ow.
People were saying that the CD4 was 60,000 or
80, 000 or 100,000. So we got an answer of 48, 000.

Then | found out that there was an
Italian group that reported an answer of 40,000 to
46, 000. This was invoked by the folks that were
doing that trax ELISA assay for substitute CD4
counting. Then Ken Davis and his coll eagues at BD
did this beautiful study published in that special
issue and they showed, wusing three different
appr oaches I bel i eve, i ncl udi ng ansomati c
conpl etely non-fluorescent approach

If you use their intact antibody, their
range in their three methods was 46,000 to 50, 000.
So | thought that made our 48,000 |ook pretty
good. If they used FAB fragnents, as if it had
been phoned in by God. It was clearly by then a
binding of the intact antibody. So you can
actually see in the paper where CD4 apparently
tends to form dinmers on the cell surface. So
that's not such a surprise now either | guess. I n
any case | think CD4 is probably our best exanple
of quantitation period.

DR. BRAYLAN: May | ask you? The
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conditions on how this specinmen is forned. If the
concentration of the antibody would nmake any
difference. Things like that | don't see what you

can make that here.

DR.  VOGT: | can only tell you what |
know about ours. | believe the nethods are
described in detail including the prep nethods in
Ken's paper but | don't recall them |[|'ve not read
t hi s paper.

DR. BRAYLAN: | know, but | don't see

in those papers is what if you change those.

DR. VOGI: |If you change them | would
say all bets are off. | can tell you that the
answer that we got here was actually using the
i mmunol yse stain-to-fix technique nore or |ess off
the shelf. W also did some buffy coat cells where
we stained with CD4, didn't do any fixing and gated
on fluorescence so it didn't do any |lysing and al
that stuff, and canme out wth about the sane
number . So at least for CD4 the old Coulter
i mmunol yse procedure seenmed to preserve the
staining qualities of viable CD4 cells very well
t hrough the fixation process and so on. | gather
that varies from prep nmethod to nethod and narker

to marker.
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DR.  LENKEI : Did you indicate the

nmet hodol ogy for the other situation on --

DR. BRAYLAN: VWhat would be the best,
fixed material, cold, azide to prevent -- | nean,
all those conditions are going to have to be
consi der ed.

DR. VOGT: | think that's going to have
to be case by case. | think that you all sonetines
get fine needle aspirates and hunks of tissue and
so on.

DR. BRAYLAN: If | have a chance |'I|

tell you what we have seen with CD20 which is not

the same but |I'm curious wth the enornous
di f ferences in bi ndi ng i f you change t he
tenperature or the tinme of incubation. So I'm
per pl exed with that one. | don't know if there is

a standard of biological, perfect condition to test
agai nst .

DR. VOGT: Gerry in our group co-
publ i shed sone things on CD20 binding some tinme
ago. My recollection was when we tried to find a
pl at eau endpoi nt for CD20 binding on cells which is
obvi ously CDA4. The thing just goes up and bang.
CD20 never stops, that was our inpression. The

nore CD20 you add the brighter you get.
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DR. LENKEI : Now because it was -- you

coul d probably conjugate. | think we can consi der
that it is a plateau when the difference between
two titres is | ess than 10 percent.

DR. MARTI : Anot her way to determ ne,
even if it's not at saturation if the negative
cells start to nove, then you mght as well quit or
change cl ones.

DR. LENKEI: Yes.

DR.  VOGT: Even though if you do the
ki nds of subtraction, it appears to be trivial.
There is some discontinuity there because there is
not enough fluorescence accountabl e. It's just a
failure of calibration down there probably. But
yes. | know on the CD4 PEs that we exchanged three
or four years ago that Gerry was -- on those we did
do plateau endpoint titres and we found beautiful
titration, flat endpoints. It isn't just the
phycoerythrin. There are sone conjugates of
phycoerythrin that we found that plateau out
beautifully and there are others, the CD20 in
particul ar, just keeps going up and up and up.

DR. LENKEI : I think theoretically we
can have sonme principles, to be on the safe side,

and then we can start with that. We can tal k about
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t hat .

DR. BRAYLAN. If we are not reaching it
right now, why are we doing it? If we are not
saturating it, why is that?

DR.  VOGT: That's a good question,
Raul . | have to sit down, | know. But the
question of what is an ABC. 1Is it a capacity where
we say saturation or -- The real neasurenent we
t hi nk, we hope, is how many anti bodi es are bound on
that cell. So when we say capacity, we're making
an extension. We're presuming we're at or near
saturation. W don't know that.

DR. LENKEI : So is that the reason why
in this position which | know many of my coll eagues
are. They want to have the exact nunber of
nol ecul es.

DR. VOGT: O receptors.

DR. LENKEI: Of receptors.

DR. VOGT: They don't want to know how
many anti bodies are in there.

DR.  LENKEI : W wll never have the
exact nunbers. For example | think if we count the
cells in case it's not blood and we know exactly,
to be exact we would have to know it's a very quick

test how many of these cells there are there.
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Because what we titrate, we have to know exactly
what we used in this case. The other would be for
exanple to stain on ice. Because if you stain at
room tenperature, then the time in which the stain
takes is different. And so on and so on. There
are different nonments.

DR. VOGT: "1l certainly be quiet from
now on.

DR.  SHAPI RO Presumably you start to
get into steric hindrance problens. You really
have to have MIlions of nolecules per cell to do
t hat . So how many nol ecul es of CD20? \What's the
| argest nunber of CD20 that you detect?

DR. SCHWARTZ: There's not steric
bet ween the nol ecul es but there's nmaybe steric that
possibly -- in the epitope.

DR. LENKElI: [It's not a problemof -

DR.  SHAPI RO But then if you never
saturate, then what does that nean? Does that nmean
that there are nore epitopes than you can see?

DR. MARTI : I think there is a
difference between if it's a nice sharp and comes
up in plateaus or it | ooks up and then starts a new
bi nding thing that takes two weeks or two nonths to
finish.
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DR. SHAPI RO. The patient's dead.

DR. MARTI: That's another problem

DR. LENKEI : You have to have enough
end product because in this condition or in the
conpanies that are diluting the antibodies, then

you have to know that you have enough antibody for

t he sanpl e.

DR.  VOGT: If you really get down to
it, nobody ever neasures binding capacity by
sat urati ng. If you do real binding capacity

measurenent, you do sonme kind of scatter type
analysis and you extrapolate to binding capacity
because you can never saturate. In a practical
sense if anyone did steroid receptors which I did
years ago, you don't even pretend like you can try
to guess at that.

DR. SHAPI RO But that depends on the
test.

DR. VOGT: Right.

DR. SHAPI RO Ri ght now, some of these
anti bodi es have been engineered in yeast. You have
t her nonol ar bi ndi ng now. This is for nonocl onal
an SCFV fragnent. So presumably you could --
Nobody is going to solve it commercially, but if
you are playing this game you could acquire
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reagents that would |l et you investigate this.

DR.  MARTI : | was just also thinking
that, and don't anybody answer, but the CD20
problem as | recall had two other parts to it or
per haps three. You didn't get the same answer if
you did it in whole blood versus nitrate glycol or
versus purified Bcells. But don't anybody answer
because | don't know what it neans.

I"'mtrying to get back on schedul e, not
that we're necessarily off. The next person who is
going to talk to us is Larry Lanb. Larry has been
| ooki ng at CD69 under a broader range of conditions
trying to do it quantitatively. Let's see what he
has to say.

DR. LAMB: | come at this froma little
bi t di ff erent angle because ny training s
transpl ant i mmunol ogy. The reason | conme to a flow
cytometry nmeeting is that | inherited a diagnostic
| aboratory when | finished ny fellowship, and do
some of that as well. We undertook this a few
years ago to take an old test and try to make it a
little better so that it showed some real-tine
changes and that sort of thing.

CD69 based immune function assays and

we use the quantiBRITE kit gives you a fast
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turnaround and an approxi mation of sone real tine
changes. If you are doing a mitogen assay wth
t hym di ne incorporation, you're |ooking at what the
i mmune system was doing five or six days ago.
You're not |ooking at what the inmune system is
doi ng now. Also you have the ability to subset
cells with flow so that you can see what's
activated and what's not acti vated.

In a thym dine incorporation assay, you
just have this soup of cells floating around in PHA
or Con-A or whatever and they give a nunber. That
is some cell mght have taken up sone amount of
t hym di ne and show ng sonet hi ng about
proliferation, but you don't know how many are in
there that are dead either. So it's an inprecise
assay.

So you can do this. You can conbine
surface phenotypes, surface activation nmarkers,
proliferation markers |ike PRDU and intracellular
cytokines. We thought it might be fun to see if we
could do this a better way.

This is a prime exanple of why we did
what we did. This is 25 patients that recovered
from a bone marrow transplantation without

overwhelmng infection, wthout clinical gr ade

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

122

graft versus host disease, and wthout early

rel apse. In other words, these are normally
recovering patients. They also all receive the
sane type of transplant. They received a haplo
di sparate bone marrow transplant. It's a close

knit group here.

As we can see at 30 years down the
road, we have standard error bars this w de on
pokeweed that overshoots the percent response. Con
A's down around normal. PHA is still depressed.
So the question is what exactly is this telling
you. Interestingly enough Medicaid pays for this.

They don't pay for the flow but they pay for this.
| still can't figure that out.

Quantitative flow cytonetry determ nes
t he number of antibody binding cells. You all know
that. It's |less subjective in the determ nation of
percent positive and ideally of course requires al
the things that we tal ked about today, calibration
sof t war e, tightly controll ed concentration,
fl uorochrone on Bs and one-to-one uni nol ar
conjugates. | learned that word today, Bob. Thank
you.

Quantitative deternmination of whol e

bl ood | ynphocyte activation and functions is what
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we want to use 69 for. It's also been used in HV
labs as well. It is a good indicator of nonitoring
i mune function recovery post transpl ant I n

addition to i munophenotypic recovery and al so can
be useful in Type | diabetes and |upus. It gives
you an index to immune function.

One of the things that a mtogen assay
does not tell you, and we found this tinme and tine
again, is that if a patient is recovering from bone
marrow transplantation and their immune system is
already activated, the mtogen assay is useless
because it wll tell you that you can't activate
the immune system because you are getting very
little proliferation. It doesn't tell you that the
cells are so far out there they are not going to
proliferate no matter how nuch mtogen you put on
t hem But CD69 wll tell you this. It wll
fluoresce high if the cells are already active and
you'll see the little change. So it can be used to
| ook at baseline states or even in autoinmune
di sease to conpare with what we consider a nornal
range.

Met hods was very sinple. W took whole
bl ood in a sodium heparin vacutai ner. By the way

we did find that there was a significant tinme
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problem with the sanple if it was kept over four
hours at room tenperature. W could ice the sanple
and it would be fine for 24 hours. But if we |et
it slip beyond four hours we were starting to see
rapi d degradation of the CD69 on the cell surface.

A lot of this work was done by nmy student who is
now a first year medical resident, Brad Lindsey,
who won the little prize | ast year.

DR. STETLER- STEVENS: Young
| nvesti gat or.

DR. LAMB: The Young Investigator Award
at the CCS neeting. Stimulating the cells
according to mnufacturer's instructions, PHA 20
n crograms per m , f our hour s, 37 degrees
Centigrade, |abeled cells, analyzed with the flow
cytometer and took our standard curve and plotted
the nunber that came out, the geonetric nmean
agai nst that.

VWhat we saw, resting is pretty |ow of
what you woul d expect that's on normal individuals.

I think | said the people in ny |ab are normal and
sone wouldn't. This is CD28, staphylococcal
enterotoxin B in conbination there and PHA. For
both subsets, this is CD8 plus CD4 equals CD3

basical ly. It's sort of in the mddle there
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averagi ng out the two.
DR. VOGT: How long after stinulation?
DR. LAMB: We stinulated for four hours
and then we ran inmmediately. On bone narrow
transplant patients, this is 100 days follow ng
bone marrow transpl ant. Resting is actually a

little bit higher. Flipped between the two, one of

these days | have to put both of these on one
slide. It's a little bit nmore because the immune
system is a little nore activated. That's the

actual real deal there with SEBC 28 but | know that
it has to be wrong. There's an outlier in there.
But the PHA was a little nore reasonable. If you
| ook at the PHA they're about half at 100 days
what the normal was. You're still immunosuppressed
at that point functionally.

I"'m going to throw in another test here
just for your conparison because |'ve been harping
all day long about why isn't this used in nore
| aboratories and |I'm going to answer the question
that | asked you because | think if I can ask it of
you | have to be fair and answer it as well. Why
isn't everybody doing this if it's so good?
Because everybody in bone marrow transpl antation or

i mmunot herapy is looking for a way to neasure
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i mmune function reliably.

People want plug and play. W are
fixing to wundertake a study |ooking at using
guantitative flow cytometry and this little kit I'm
fixing to talk about conparing the two in the
i mmune function of lung cancer patients. There is
sone data out there showng that response to
chenotherapy in stage |1V lung cancer my be

correlated sonmewhat with the function of CD4 T-

cells.

So we're going to use a couple of
nmet hods. This particular method is a bio-
| um nescent assay. It'"s a clinical correlate of
cell immunity. It is somewhat cytonmetric. It fits
| SAC s definition anyway. It can do it in 24 hours
or |ess. It's non radioactive and can use whole

bl ood or PMBCs, cost effective and can test wth
mul ti pl e anti gens.

Using this method which is manufactured

by a conpany cal |l ed Cyl abs in Bal ti nore,
| ymphocytes are stinulated with PHA They are
i ncubated up to four hours to overnight. CD4 cells
are magnetically separated and washed. Lyse to
rel ease ATP and light intensity is measured on a
[ um nonmet er. Looking at this reaction ATP plus
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luciferin using luciferase as the enzyne breaks
down to oxyluciferin and light. The light is right
at 562 nanoneters. They're internal work so the
intensity of the 1ight emtted 1is directly
proportional to the ampunt of ATP in this sanple.
They have a standard calibration kit as well that
comes with it that gives you the sanme type of |ine
as you get with the CD69 kit.

You |ook at the conparison wth
| ynphocyte proliferation assay |ooking at DPM on
the right and ATP on the left, the two curves tend
to track together fairly well. That's that answer.

That's what we are trying to get here. Gerry is
going to talk a little bit about sonme of the things
that we found when we did some conparisons using
the CD69 assay between a group in London at Royal
Free where | did ny sabbatical in 2000 and here at
my | aboratory using the sane |ot of CD69 and the
same lot of Calibrite beads and the sanme |ot of
guanti BRI TE beads as well and see how that cane
t oget her.

"Il stop here. I'"'m just here to
primarily paint the background for Gerry to talk
about some of the nore technical issues in the

study that we've been doing together over the past
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three years.

DR.  MARTI : Are you going to abandon
doing the fl ow based with CD69?

DR. LAMB: No, |'m not. I'm going to
conpare the two with this lung cancer assay and see
what the two | ook Iike. There are problens with
bot h assays. The reason |I'm looking at this is
this is a plug and play system This is sonething
that you can hand a bench tech and say put solution
A into solution B, cook for four hours, toss
lightly and serve, and it's done. Fl ows are going
to be a bit nore complex. | think It's going to be
interesting to see if there's anything that we
|l ose with the nore sinplistic assay that we don't
with the CD69 assay.

DR. DAVI S: Wth your CD69 stuff, why
even make it quantitative? \What's different about
t hat as opposed to just percent positive for 69?

DR. LAMB: Because |ike CD38, It
presents as a snear. It does not present as a --

DR. DAVIS: But is there superiority of
one data over the other in your patient population?

Il would think if you |ooked at your bone marrow
transplantations you would see a rise of percent

positive as well.
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DR. LAMB: It becones subjective as to
where you're going to place a marker to determn ne
percent positive when you have sort of a cigar-
shaped popul ation going across quadrant 1 and 2.
The tech or the operator or the analyzer or the
head of the lab can all disagree about where the
guadrant 1 and 2 are going to be separated if you
are |looking at a two-dinensional dot plot. So to
get a geonetric nean of the popul ation takes sone
of the subjectivity out of the discussion.

DR. DAVIS: ~-- that's the question.

DR. LAMB: Then you are left with this

is activated. This is really activated. This is

kind of activated. | don't know whether this is
activated or not. That's different things to
di fferent people. | see your point. Sure you can

tell the difference right away when you are | ooking
at it, as whether -- how hot the cells are but each
further number m ght be better.

DR.  LENKEI : You can get significant
differences in the intensity wthout havi ng
di fferences in percentages. This is very inportant
when you are using this nethod.

DR. DAVIS: And the opposite is true.

DR.  LENKEI : You can get the cutoff
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whi ch can be quite good.

DR. DAVI S: l'"m just asking why you
went that direction.

DR. LAMB: That was m ne because we
just didn't want to leave it to subjectivity.

DR. VOGT: Could we ask Lance that sane
question? | nmean, | think when you started doing
this, you were |ooking at placing a cursor
sonmewhere and saying if CD38 percentage went up.

DR. HULTIN: I'm not a statistician but
the univariant chi-square for predictive value was
definitely higher in the fluorescence intensity.

DR. VOGT: So you did try dichotom zing
and found it to be |ess.

DR. HULTI N: Sure, but there was

anot her issue too that quanti BRITE hel ps with now

and I've shown it wth Jeffrey Wng's sphere
t echni ques. Sure, | can keep a fixed -cursor
setting, but now I know if you want it to be an
assay that has cross-lab conparability, it is

harder with the smear to generate simlar percent

positives than it is with the quanti BRI TE nmet hod.
However in nor e recent cross-1lab

studies, |'ve wused the approach of okay, |'ve

characterized the instrunment objectively and | tel
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them where to put the cursor. You could do that
with the quantiBRITE as your threshold percent
positive. It is a very good approach. ' ve shown
that it really narrows the variation across | abs.
If you just let them use an isotope control and
count their own percent positive, the variation was
much wi der

DR. LAMB: Bruce, can | show three nore
slides? It mght help us arrive at this decision.

DR. Fl SCHER: | have another question
to ask you because you nentioned at the very
begi nni ng about the drop in CD69 when you | eave the
two at room tenperature. I'"'m sure many people in
here have had probably simlar experiences. I's
that only in sodium heparin? How about sodi um
citrate or EDTA?

DR. LAMB: You have to wuse sodium
hepari n.

DR. FI SCHER: That's for both the flow
and this?

DR. LAMB: | think so. I'mnot willing
to preach gospel on this one because | just got the
kit, but I think it's probably so.

DR. FI SCHER: But you noticed that wth

the fl ow ones that 69 went down when you used ot her
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t han heparin for the bl ood?

DR. LAMB: Yes. Bruce, | want to share
just a couple of slides here on 0OX40. Then ' 11
let you tell me as a pathologist what you would
like to see. We did a study with Becton Dickinson
to look at CD134 expression in graft versus host
di sease. We published this in "Cytonmetry" about
two years ago.

VWhat we thought at first was we m ght
be able to have a predictor of graft versus host
di sease. That didn't turn out to be the case.
"Il show you what it did. This is 28 patients
| ooki ng at percent positive. Look how tight those
are, recovering from bone marrow transpl ant. I n
normal CD134, CD4 cells is right down around here
at eight percent.

Of not e, none  of these patients
experienced clinical graft versus host disease.
They didn't have a rash but they did have what we
would call an activation immune system basically
because of the allogeneic transplant. This cane up
to about 40 percent positive and stayed there up to
about 135 days when we stopped doing the
measur enent .

But what we did see is when we | ooked
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at patients who developed graft versus host
di sease, we saw in patients that responded to
treatnment a spike here and then a gradual decrease
when treated with high dose Methylprednisolone.
This is around 60. The other was around 40. This
is around 60 as well. These are two separate
patients. You see the spike, you treat and then
the next couple of days you start to see OX40
expressi on cone down.

The patients who didn't respond such as
this one for instance got Methyl pred. He's around
75. It came down a little bit. It didn't really
respond. At ATG here, everybody will know why we
can't measure anything here because you w ped out
your T-cells. He cones roaring back, is treated
with OKT3 again, drops off and then ultinmately
| evels off. This patient survived.

This one had two doses of high dose
steroids and ATG and only experienced two or three
days when he was down and cane back up. At this
point, the patient died of graft versus host
di sease. As a pathol ogist would you like to have a
nunber for that to work with? An ABC? O would
sonething like this be sufficient to tell our

physician he's got a rash now but five days from
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now if he's still up this high don't treat himwth
met hyl pred but treat himwith nore definitive?

DR. DAVI S: You have to conpare both
ways unless it's sensitivity and specificity.
Whet her you call it ABCs or Zebras doesn't matter

VWhat matters is the clinical correlation with the
parameter you are going to report out.

DR. LAMB: That's going to be a little
unconfortable making a treatnent judgnent in a
situation for all |1 can see with ny eyes is grade
one to two graft versus host disease and trying to
correlate back with a nunber to decide whether I'm
going to give this person heavy therapy or not.

DR. BRAYLAN: Isn't this what we do
every day? W |look for the scope but we have sone
subj ective inpressions on what we see. One is
positive and one is negative. Bi g decisions are
made on those subjective inpressions but actually
they're probably good because we can test
everything for nunbers. Then on the statistic
side, that's not going to be clinically --

DR.  FI SCHER: There are going to be
sone di seases where you are going to need a nunber
because you're not going to be |ooking through a

m croscope and seeing it as a vision.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

135
DR. BRAYLAN: | under st and. I"m not

saying that is the way to go but that's the way
it's done.

DR.  Fl SCHER: Si nce when you're going
to look through a mcroscope and you're going to
say histologically yes | know technically what's
wong with this person but there are going to be
ot her di seases that you can't do that because they
don't present as a case that you can | ook through a
m croscope. That's where you need this.

DR.  VOGT: Larry, we're still talking
about conparing two different sets of nunbers.
What Bruce was saying is the bottomline. You can
get numbers fromthat so you do your raw curves and
you see whether a quantifiable expression paraneter
gives you a better predictivity. I don't know if
that's ever been done really now that | stop and
t hi nk about except in Lance's case.

| do renenmber now that Janice presented
| think in Canada at Frank's neeting the fact that
the chi square of the significance of a percentage
above a cutoff point that correlation with clinical
outcone was not as strong as the quantified CD69
expressi on as an ABC. That's the one case | know

of . | had forgotten about it but | do now recal
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t hat dat a.

DR. LAMB: To give you an idea -- and
this is a parody on what Abe said about reinventing
the wheel but to give you an idea how far this
technol ogy has conme, this sane study alnost word
for word after we published this in 1989 was
publi shed again in Blood late 2002. It was the
sane measurenents. We're still reinventing the
wheel here | ooking for a way.

DR. STETLER- STEVENS: You are | ooking
at a subtle change in the percent positive cells.
Thi nki ng about sonebody setting their quadrants one
day and then another day and then a week |ater they
are setting their quadr ant s wi t hout good
standardi zation. You could get changes. You could
|l ook like you are continuing to have decrease or
you coul d have | evel nunber of percent dependi ng on
how good the person is, how standardized you are
setting your quadrants. Looking at an isotype

control, how are you going to do it?

DR. BRAYLAN: Qur focus, t he
statisticians' focus -- you're not supposed to
reach percentages out of the degree. That's not
efficient. We're creating two cal cul ations when

you need only one.
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DR. MJl RHEAD: You can do it but it's

probably not --

DR. STETLER- STEVENS: So that's why |
wanted this clarification of antigen expression
rather than to take big |ook at the "hot dog" as
Carlton calls it and slice it soneplace based on
sone arbitrary rules.

DR.  BRAYLAN: But even iif you had
rules, it's unclear. You' ve got conjugating
positive signs of the population or negative signs
of another population but the two popul ations are
not separate.

DR. STETLER- STEVENS: Exact|y.

DR. D HAUTCOURT: In a sense, if you
want to quantitate sonmething you nust recognize
that we'll say if you have a speed for distribution
you can make a good quantitation because the
threshold in place is always an estimation but not
at all.

DR. STETLER- STEVENS: |  would think
that for a uninolar distribution the quantitation
woul d be better than a so-called positive because
what does that nean when soneone says present
positive for X. | say they all are. They say how

much above the isotype control? Ei ghty percent.
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So it's 80 percent positive. No, they are all
positive but it's dim To nme | would rather say
it's a dim positive which is an off the cuff
guantitation.

DR. VOGT: | think that's what Jean-Luc
was saying is that if you don't see a dichotony
then you can't identify a population or claimthat
there's sonmething positive versus negative. I's
that it?

DR. D HAUTCOURT: If you don't equalize
the two populations you can not give an exact
estimati on of the FITC

DR. HOFFMAN: But i f you are
guantitating inaccurate and you are quantitating
the inportant one, you can say 10 percent or above
this level of MESF or antigen binding or whatever.

DR. BRAYLAN: You can express that as
positive or negative.

DR. LENKEI : But you see t he
significant differences nevertheless and you have
clean correlations | ooking at many of these for the
whol e population because it's such a |arge
distribution from negative to positive. But
nevert hel ess you can note the significance.

DR. MARTI : Dr. Hsi has had sone
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experience with CD38 on CLL |ynphocytes with a

guantitative flow. Dr. Hsi, would you like to
comment on this?

DR.  HSI: | can say just this thing
about percentages and ABC. At |east the data we
had on the SLOT study was that quantitation gave
you a better <clinical predictor of progression
conpared to a percent cutoff. So then we |ooked at
also the patients that were discrepant. I n other
words, the ones that you would have thought would
be "positive" for CD38 -- |I'm sorry, the ones you
woul d have thought would have been negative for
CD38 by calling them based on percent but antigen
guantitation fell above that. Those actually did

worse and so it was a better way. Those discrepant

ones really behaved nore |ike what you thought
according to antibodies found per cell nunber
versus the eight percent. |"m sure there will be

exanpl es where a percent positive or negative is
not as good as a quantitative nunber. |'msure the
sane thing is true depending on the systemthat the
user has.

DR. LAMB: To sum up for me, for this
type of quantitation and function, a couple of the

practical values, conparison of recovering Tcell
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activation with normals, to be able to |ook a
basel i ne |ynphocyte activation statenment you can't
do it with the current state-of-the-art. To | ook
at recovery of |ynphocyte function in addition to
nunbers so that it gives you a clearer picture of
the immune system what's the state of each
predictor cell, and also | ook at inmmunodeficiency
di sorders. A big thing that's come up now wth
renewed interest in smallpox vaccinations is that
the market conpany that |I'm working with is in
di scussion with Tom Ridge's group about perhaps
t aki ng people who are shy about getting a small pox
vacci nati on because they are concerned about their
i mmune status and just testing it.

DR. VOGT: \What about their hearts?

DR. LAMB: That's a different matter
You think about sonmething that could nake sonebody
rich overnight. Sonmething |ike this could. Then
all three flow manufacturers if this would be done
by flow it would be junping in this tonorrow
norning in their board roons. That's sonething
that could happen. Also nonitoring cellular
t herapy protocols.

Ri ght now, we can infuse a cellular

product into a patient, go through all the process
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of taking a T-lynphocyte, incubating it on a

dendritic cell, then expressing whatever antigen
you m ght want, expanding it up and shooting it
into the patient and then just praying that
sonething is going to happen because you have no
idea what that <cell is doing. But if you can
select this with your tetramer and then by flow
analyze it with CD8 tetramer CD69 two or three
weeks down the road, you not only know that your
cell is still circulating but you know if it's
still activated. 1'll stop with that.

DR. MARTI: The whole area of trying to
find markers to predict severe graft versus host
di sease is really an interesting area. Dan Fow er
at our institution is looking at intercytoplasmc
mar kers. At the risk of msquoting him | believe
that intercytoplasm c gamm interferon in nonocytes
appears to correlate with whether or not someone is
going to develop severe G graft versus host
di sease. It seens to ne | had another conment |
wanted to make. Bob, can you put those few slides
that | have on?

DR. VOGT: \Which ones?

DR. MARTI : | don't renmenber what |

called it. If you didn't save it. | put Larry's
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name on it. | can give an introduction while he's
| ooking for it.

DR.  VOGT: | remenber. Just one
second.

DR. MARTI : When Larry was on his
sabbatical and came back to his own | ab, apparently
both | abs were doing CD69 activation studies. As
Larry said, they were using the sane anti body and
the same calibration curve. | saw this as an
opportunity to do an interlaboratory conparison
that was supposedly using the Quanti BRITE system
It I ooks |ike one is mssing there but that's okay.

In the lab in the U K. essentially they
| ooked at CD3 and CD4 |ynphocytes and al so CD3 and
CD4 | ooking at CD69. I'mtrying to figure out -- |
made these nyself so | should know what they are.
Anyway, it was the population of CD3 and CD4 and
CD8. CD69 was | ooked at each of those. Then we
made  single par amet er overl ays showi ng the
difference between in this <case on CD8, the
expression of the CD69.

On the next slide, basically these were
the calibration curves that were carried out over
several weeks in the U K |ab. They were quite

happy that by and |arge they tended to overlay one
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anot her. Usi ng these calibration curves, this was
the range of expression going from baseline to the
stinulation for CD69 on CD4 cells. This was the
expression for CD69 on CD8 cells.

On the next slide, it's the calibration
curves being conpared. Actually, in Larry's lab
they | ooked at both a set of calibration curves for
both the patient popul ation that they | ooked at and
al so for normal controls. We were satisfied that
t hose | ooked pretty good.

On the next slide, this was the study
that he did in his lab looking at CD69 at rest
using three different Con-A, PHA and Staph. V\hat
is this one, Larry?

DR. LAMB: Staphyl ococcus.

DR.  MARTI : Again |ooking at 69 on 4
and 8 and doing overlays actually there are both
conditions here for PHA and SEP. On the next
slide, it is the conparison of CD69 expression on 4
and 8 for PHA and for 4 and 8 CD69 with stinulation
for SEP.

The next slide should be the values
that were obtained for the resting stinulated PHA

Resting stinulated CD8 were conpared to the val ues

found in the U S. |lab which are across here. The
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differences between the two |abs are summrized
her e. Here the differences are in a negative
direction and the other three, the U S. Ilab found
it at a much higher |evel of stimnulation.

One wanted to know why. |If you go into
the literature and | ook at the papers where this
has been done, there's a variation in the
literature that far exceeds these nunbers. So |
wasn't too concerned about that. On the next slide
is the conparison of the «calibration curves
supposedly using the same CD69 antibody, the sane
| ot of CaliBRITE beads. | can't say for sure about
the PHA and Con-A and SEP. Certainly the normal
subj ects weren't the sane.

| thought that in trying to explain the
di fferences between the two |abs, the nost likely
place to start was with the calibration curves. I
al so was naive enough to think that a group such as
this would be the place to bring and talk about
what causes the differences. Wiy didn't these two
| abs get the sanme set of calibration curves? They
are very reproducible within their own |ab but they
are not very reproducible between one another.
V\hy ?

DR, HULTI N: Do | hear you saying then
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Quanti BRI TE beads were all the sanme?
DR. MARTI: That's correct.

DR. HULTI NN: There's a different PMI

setting.

DR. SCHWARTZ: VWhat's the instrunent
set at?

DR, HULTI N: Now because wth the
cal i bration.

DR. MARTI : As far as the calibration
you are right. | shared that with the change in

PMI but just in the position of the calibration.

DR, HULTI N: They don't have the sane
anal ysi s.

(Di scussion.)

DR. MARTI : What do we call all these
things that you are all saying? \Wat do we call
t hose?

DR. SCHWARTZ: Instrunents.

DR. MARTI : W call it a unified set-
up, right? Everybody that goes in and turns on an
instrunment and goes to get a cup of coffee cones
back and starts. | remenber years ago we used to
find it very useful to just sit down and calnmy
tal k about what you do. Not everybody sets their

instrunent up the sane. VWhat are the two mgjor
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differences in setting up an instrunment worl dw de?

On this side of the room what do you use to set
up your instrunments? One side is going to set up
with positives, right? Something bright. And the
other side is going to say no, | set wup on
negatives, right?

DR. FI SCHER: How do you define center
Gerry? 1t's a broad nunmber of things that we do to
an instrunent if we are going to have it ready to
use for analysis. You set the PMIs nunber one.

DR. MARTI: How do you set the PMIs?

DR. FI SCHER: I use the negative
popul ati on and a positive control.

DR.  MARTI : That's a very dangerous
thing to do on a non-digital signal processing
system because of the way the instrunments work
sonething that's negative four orders of nagnitude
in the negative direction or sonething that's three
or two or one all get put in the first channel
You don't know where vyour negatives are in
fl uorescent space.

DR. FI SCHER: In relation to the
positive that's what | said. It's all one sanple.

We traditionally choose nol ecules for our positive

controls that have both a positive and negative
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popul ation in them clearly separatable so that we
can set the negatives at a certain position every
time we run that test.

DR. LENKEI: \What is your positive?

DR. FI SCHER: It depends on the sanple
you are using. We use anything from CD4 to CD8,
soneti mes 19 dependi ng upon the T-cell.

DR. LENKEI : That is not the sane cell
you are using.

DR. FlI SCHER: Hell no, | work in
clinical specinens. Nothing is the sane.

DR. LENKEI : Exactly, so you put your

positive on a nunber of an intensity which by

principle is variate, because if | have a patient
with BCNA | would have one CD19, and if |'m normal
control | would have anot her CD19.

DR.  FI SCHER: This is post -- we're

tal ki ng about post set-up. You're talking about --
because we always QC all those for B. That's a
standard use.

DR. SCHWARTZ: Set up or validate?

DR. LENKEI: Yes.

DR. FI SCHER: Vali date.

DR. MARTI : The single strongest

criticism against setting up on negatives is that
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you're setting up on noise or close to noise. One
of the best things you'd like to know about your
system as scientists is you would love to be able
to say what is the noise in nmy system |f you know

what the noise is you won't make neasurenents bel ow

t hat . But if you set up on negatives you wll
never know. You will never be able to measure
t hat .

There may be other reasons why these
calibration curves aren't over. | think that the
fact that there wasn't a wunified set-up that
inplies that the wi ndow of analysis which has been
menti oned several tines. You know the scale that
we use for neasurenent in fluorescence goes across
several of these roons, right? It's positive
infinity on this side and negative on the other.
So where you are on that scale at least in olden
days was you were able to look at four |[|ogs
somewhere in there.

Now today they tell wus the dynamc
range is such that we can look at I'"'mafraid to say
12 |l ogs because they used to laugh at nme when |
said five logs in log | og space because that didn't
make sense in engineering. | guess the w ndier way

to say it is the linear dynamc range is now 12
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| ogs. How do you express the |inear dynam c range
with digital signal processing?

PARTI Cl PANT: Wth ours, we have 18
di sks.

DR. SCHWARTZ: 200, 000 channels, it's
not hi ng.

DR. MARTI : So stay wth the old

channel anal ysis.

DR.  FI SCHER: That's linear in that

range.
DR. MARTI: That is the linear channel.
Basically the thought | was trying to get out is

that this w ndow of analysis sets where you are
going to be looking in fluorescent space. You
usually have to be careful at the ends of that just
because of the way the instrument functions but
per haps where you are in that space.

DR.  WOOD: You're showi ng these curves
here and this is really a log off plot. Aren't you
just looking at the difference in gain? That's
really it?

DR. SCHWARTZ: Yes.

DR. OQOD: That's all t hat It
i ndi cat es. The gains are different because it's

clearly two systens.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

150
DR. D' HAUTCOURT: Jim I have

difficulties to understand why if you are using M
positive light you get so diverse results because
the calibration is there to solve this problem |[f
you use it correctly, let me say in the lab in U K
and in the lab in the US. in this they used the
four beads. You use only in this case the three,
the second one and the fourth and you consider the
third bead as the test. | f you check you see that
they get the sanme results. If they don't find the
same result with patients then we would say that
there is another problem But it's not a problem
of the calibration.

DR.  WOOD: All that this is doing is
bri ng back the dangerousness. |If you had done this
in linear domain all that you would have done would
see that the line is shifted up a little bit. The
sl ope woul d be the sane.

DR. SCHWARTZ: Not in linear domain.

(I naudi bl e.)

DR. MARTI : When you are |ooking here
you can't see a difference between an antibody
conbining capacity or AB/C | believe is the BD
nomencl ature of 1440 versus 10, 889. That's not

related to the extrapolation off of those two
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di fferent calibration curves. It's due to
sonet hi ng el se.

DR.  WOOD: For exanple, if you were to
use the fact that the negatives have to be in a
certain position, you would have to be running at a
hi gher gain than if you were using positive
systens. Therefore you would be operating at two
di fferent gains.

DR.  MARTI : But | thought in log |og
space you don't tal k about gain anynore.

DR, WOOD: No it's Y equals ABX So
actually any function is straight in log | og space.

Those could be parabolic functions for all we know

in |og. The slope is related to the power. The
offset is related to the gain that's before it. So
if you operate at two different gains, you set your
PMIs at two different voltage levels, then you're
going to have two separate curves. |t won't be the
sane.

DR. SCHWARTZ: The sanmple will read the
same on both slides.

DR.  MARTI : My naive approach to this
was that it was part of the behind the scenes
t hings that you should be able to bury things |ike

filtration, filters.
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DR.  WOOD: That's part of the problem

This is an issue of display. Wen you are dealing
with a log |og plot and when you start thinking of
it in a linear pipeline set, you're deceived real
f ast because it looks Ilike it's a |linear
relationship but it's not. Those two could be
parabolic, cubic, quartered.

DR.  MARTI : So what you're saying is
that if | slide one set of those calibration curves
one way or the other | can do that legitimtely.
Then their answers would be the sanme or nuch
cl oser.

DR.  WOOD: It's certainly -- all it is

DR. HULTIN: This is a question to you.
Is the top bead too close to the end of the |og

end? Wuld that affect it?

DR. WOOD: No. You have to |ook at
underlying relations that you are dealing wth.

DR.  HOFFMAN: Is this to clarify that
the vertical axis is being channeled? It's not a
guantitative neasurenent.

DR. D HAUTCOURT: It's a different
t echni que.

DR. SCHWARTZ: I'"ve run a study Iike
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this with a unified setup and a non-unified setup.
Theoretically the calibration curve should correct
for any set-up situation.
DR. D HAUTCOURT: Yes. But if vyou
remenber --
DR. SCHWARTZ: In practicality you get
a little bit better correlation when you have a
uni fied set-up, about five percent nore. It hel ps
in a practical sense a little bit but theoretically

you could set it up anywhere and as |long as you're

using a calibration curve properly you'll get the
sane answer. That's what calibration setups are
for.

DR. D HAUTCOURT: Yes, but to get a big
difference m ght be sonmething we've seen before but
we'll say that it's sonething el se.

DR. SCHWARTZ: Yes, if you get a big
di fference then sonething else is wong.

DR. HOFFMAN: But that's not a big
di fference necessarily. It's not a big difference
in gain.

DR. SCHWARTZ: When you | ook at these
nunbers that conme off the calibration curve, those
are a big difference.

DR. HOFFMAN: But the differences are
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here.

DR. SCHWARTZ: Those are actually ABCs.

So that's a real serious problem

DR. MARTI: This is off of the BD
program The BD program was used to generate these
nunbers. In fact I wasn't going to go into this
but because the data was collected in two different
pl aces and was being analyzed in a third | ab,
serial nunbers and lot nunmbers, | had to get
specific permssion to get a subclass piece of
software so that we could analyze it. Then of
course it all had to be checked. | don't think we
have mani pul ated the data or that we know ngly did.

DR.  WOOD: What happens here is when
you're dealing with a linear domain, if you just

have the equation Y equals MX + B and if you change

M then what you'll see is your slope wll change.
I f you change B, you'll have an appropriate change
in just position. A negative B will go this way.

We're used to looking at that in the |inear domain.
It's real easy to understand that.

The problem is if you look at this in

the log log domain, this type of m ndset does not

wor K. In fact in the log log domain people are

trying to use a linear mndset to interpret this.
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Again if you take this equation, which is what the

log log plot works for in a native format, you can
see that your slope here is related to the power of
the function. As long as you're dealing with a
power function, it's going to be straight. There's
no way it can't be straight. In fact a trick in
dealing with data is that if you don't know
anyt hing about your data and you want it straight
just plot it along log and it will be straight.

Your offset is related to the gain.
That's why in a standard log plot if you increase

the gain, everything just noves up and it |ooks

exactly the sane. So all you ve done is just
change the gain. In this over here where you have
the two curves, you have the sane slope and all it
does is move up, all you' ve done is changed the

gain. The functions are the sane.

Now we don't have any information here
as to whether these are linear functions or cubic
or quartered, third power, four power, fifth power.

They could be to the 100 power and they would
still be straight.

If you take a Ilinear function here
where you set E equal to one, what happens then is

that you will see out here in the ranges where this
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dom nates the intercept, you'll see a relatively
straight I|ine. Then it will either do this or it
will do this based on the value of what Cis.

This, if you will, is what you' re going

to be looking at in the very first decade. Because
what you're dealing with down here is the point
where your background, which is what this factor
is, starts to dom nate.

DR. SCHWARTZ: That's another reason
why you shouldn't set up on negatives.

DR. WOOD: The problem here though is
t hat what you shouldn't be doing is using this |og
| og presentation. It just doesn't work. In fact
it incredibly msrepresents the problem when you
are doing things |like conpensation and so forth.

Do you ever think about this? You are

trying to conpensate your data. First of all, you
start out with something that |ooks |like this and
you want to take this and straighten this out. As
you're adding conpensation, if | conplete this,

what you're doing is you're taking this and doing
this. It's like a steanroller rolling over it.
This little flip at the end will always be there.
You can't get rid of it.

DR. SCHWARTZ: What happens when you
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get all the conpensation to extend the other way?

DR. WOOD: No, you can't get rid of it.

DR. SCHWARTZ: Nobody can
over conpensat e.

DR, WOOD: No, what happens is that
this down here as you go out there and start to
overconpensate is that you lose any information
that's down here. It's just |ost. It's thrown
bel ow zero. Now if you take a look at this in the
| i near domain, you'll actually see when you do the
conpensation the two populations just splay right
out, separate out exactly the way you want to see
it.

In fact when you take two popul ations
li ke that that have been perfectly conpensated in
the linear domain and then ook at themin the |og
| og domain, you will see that they actually | ook
like t hat . They are not conpensat ed.
Unfortunately this is not a sinple ten mnute
di scussi on. This is where you have to really sit
down and look at it and touch it and feel it and
play with it and see why this is so.

The problemis that we are taking a |og
| og domain wth a linear mndset to it. You can't

do that. Therefore when you do calibration curves
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within a log log plot, you have to set up this
wi ndows of analysis. It's a crutch in order to
work within the | og | og domain.

If we were working in the |linear
domain, we would have never even been there. In
fact conpensation would have been a non-issue
because conpensation would have been sonething that
woul d have been very intuitive. But unfortunately
it's become a real problem in the flow world
because people are trying to take this curve here
and flatten the thing out.

DR. VOGT: Again | certainly agree and
you hel ped nme through this last year in San Diego
and | have gotten a sonmewhat increased appreciation
but not nearly enough |I'm sure. "' m going to ask
Dol ph, who's here. He and | had this conversation
a couple of weeks ago. Qur presunptions in
guantitative fluorescence are based on the fact
that there are so many irregularities that can
occur in fluorescence, quenching interfilter effect
and so on.

So we have taken the approxi mation that
B equal s one. In other words, we're saying that
for every increnent in fluorochrone mass you get an

exactly proportionate increment in fluorescence
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intensity reading. That will only be true over a
narrow range. Then all of the tenets wll fall
apart. But within the range that we presunme to be

working which is from the range of cellular
aut of l uorescence up to a few hundred thousand MESF,
not even a MIlion |I would guess, we are presuni ng
that B equals one so we therefore do have a Y
equals MX + B situation in that range.

DR. \WOOD: l"m not sure | can agree
with that because what you have there --

DR.  SCHWARTZ: You're dealing wth
i nstrunent probl ens.

DR. WOOD: It's just related to
interpretation here.

DR.  SHAPI RC It has to do with a
conparative scale. You are correct in a sense that
if we neglect the energy transfer and the quenching
and the interfilter with X and all these things
that if you have one fluorescent nolecule you wll
nmeasure a signal with X and if you have two
fluorescent nolecules you neasure a signal with 2X
and that probably holds across the board. But the
conversion to a log scale by log anplifiers screws
that up sonewhat. Even if you go to the digital

system which are pretty nuch ideal in a
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| ogarithm c conversions, when you are dealing wth
data on logarithmc scales, the reason that the
conpensation curves splay out and give you what |
would <call the curly gates -- if you go up
Constitution Avenue you have to pass through the
curly gates. The reason this happens is that
conpensation is a determnistic process but the
measurenent is a random process. You are
subtracting a fixed nunber from a nunber that has a
great ampunt of random variation on it. So when
you conpensate sonething that's out along the end
of one axis there's going to be nore noise |eft
than there is when you conpensate sonething that's
in the bottom corner that have |ow values of both
axes. You just can't get around that. There is no
conpensation that will get you into quadrants.

DR. WOOD: In the |log | og donain.

DR. SHAPIRO. In the log |l og domain.

DR. D HAUTCOURT: | cannot explain so
many things |ike you. | read your paper you

publi shed two years ago about this and after three

readi ngs, I st opped. I cannot under st and
everyt hi ng. But if you want to come back to the
top, this is for me -- if you construct a curve and

you see that this curve is quite good because it's
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really |inear.

I n another, you have the sane that wil
say between this and this you have a |linear
relation between the intensity and the nunber of
nmol ecul es. If you make a neasurenment you nust use
this range to make your neasurenent. If you make
your neasurenment between this and this or between
this and this, you nmust find the sanme BE nol ecul es.

This is the whole of the calibrator. |If we do not
agree with this, we nust stop the discussion
because there is no way to make cali brati on.

DR. SCHWARTZ: Then why are they are
getting different answers.

DR. D' HAUTCOURT: This is another
probl em but what | don't agree with is that it's
not a unified wi ndow can solve this problem

DR. MARTI: Go back to the nunbers.

DR. SCHWARTZ: It will not. You are
absolutely right.

DR. D HAUTCOURT: OCkay.

DR. VOGT: The question is we have what
| ooks to ne to be a roughly proportionate bias here
of about three and a half fold. I n other words
the difference between the 4,000 in the UK and the

12,000 or so in the U'S. and then the difference
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bet ween 4,000 in the U K. and the 4 plus thousand.

DR. SHAPI RO But we know that from the

two curves because the curves are approximtely

parallel. That should not be a constant factor.

DR.  VOGT: It looks like there was a
screw-up in the calculations is what I'mtrying to
say. It looks |ike sonmebody used the wrong curve

to calculate the results because that's a roughly
proportionate bias which |I think Howard is right
woul d be about explained by the gap between those
two curves which is roughly half a |l og. That woul d
be about fourfold or so. Thr eef ol d. So | think
sonebody made a m stake here, Gerry. That's what
" m sayi ng.
DR. MARTI: Be careful. You mght hurt
nmy feelings.
DR. SCHWARTZ: It was the other guys
that didit.
DR.  VOGT: It was the French. The
French came in overnight and sabotaged the whole
dam t hi ng.
DR. MJI RHEAD: | think if | wunderstood
what you just said you're conparing top to bottom
" m | ooking across and saying what is this telling

me about the biol ogy. Item nunber one up at the
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top says you're resting CD34 and CD8s at about the

sane nunber of CD69. Item nunmber two says no.
There was al nost a 60 or 70 percent higher |level to
start out with on ny resting CD8s.

Now | ook at the stinmulation. Got nore
stinmulation and nore CD69 up regul ation on the CD8s
than | did on the CD4s after stinulation. [ m
getting a biologically different conclusion out of
those two sets of data on sonmething where
supposedly cali brated. | agree with Jean-Luc.
It's not the calibration part that's at fault.
There is sonething else different between those two
| abs.

DR. LAMB: If you take the two
calibration curves and renmenber how Brad did this,
he normalized the first B on both, put them
t oget her. Those differences dropped to about 1.5
fol d.

DR.  MJI RHEAD: When you say nornalize,
what do you nean?

DR. LAMB: C(Close those sets of curves.

DR. SCHWARTZ: He took the curve and
you shift t he val ues from your sanmpl es
equi val ently.

DR. LAMB: Yes, shift the values from
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your sanples equivalently, you get a |lot |ess play.

We believe that that difference by itself can be
explained by the fact that we use two different
lots of PHA Different PHA gives different
bi ol ogi cal response depending on the lot that it's
in. But the point is, Bob --

DR. SHAPIRO  Wait a mnute. The fact
that your two calibration curves are different
that's not the mmjor problem that you' re dealing
wi th here.

DR. LAMB: Actually what you've done is
you've shown that you've had two different |ots of
PHA. Your calibration curves worked. Your
calibration curves corrected for these differences
and proved that you for sone reason choose to use
two different |ots of PHA.

DR. FI SCHER: And also that the water
inthe US is different.

DR. LAMB: O sonmething like that. O
t hat people in England have | ess stress than we do.

DR. SCHWARTZ: They don't hold these
nmeeti ngs.

(Di scussion.)

DR. STETLER- STEVENS: Let's nove on.

DR. MARTI : Anyone who has further
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comments about this experinment can talk about it in
t he hal | way.

DR. STETLER- STEVENS: Let them present
all the data before we stop and try to figure
everything out. At this point let's get the whole
pi cture. Bruce, you're up next. Bruce has worked
out a quantitative flow test. In doing so, he
found sone things that don't work.

DR. DAVI S: So now you can find the
flaws in nmy experinment. The reason |'m doing that
is you're talking about tests that affect a few
t housand maybe a MIlion people. This test 1is
directed about 10 MIllion tines a year so it's
significant in terns of econonic inpact.

VWhat [|'ve been working on for many
years and it's finally to the point of ready for
FDA clinical trial testing is |ooking at CD64, the
high affinity FC receptor on neutrophils and trying
to make it a better assay for infection or sepsis
detection. This is a shot from the coast of Maine
in the early norning.

We published this data to support this
idea in the md 1990s. Since then many other
groups have found supportive evidence of the fact

that this is a better nousetrap for detecting
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infection. | won't try and convince you other than
this list that it's worth doing.
VWhen we started we used Abe's beads and

| was all enthused about MESF units being the be

al | and end all to quantitating what we're
measuri ng. This is basically a uninolar shift in
the level of CD64 on neutrophils. Monocyt es
constituently expressed it. Lynmphocytes are
negati ve. We basically used a system where we

expressed it in MESF units feeling that with this
kind of wunimolar population |ooking at percent
positive was not the way to go wth this
measur enment .

| don't know, Abe, if you renmenber this
conversation but we were doing fine through
multiple lots of beads and then we got a new | ot of
beads. They didn't correlate nunmerically at all
So | called up Abe and said what's going on. Hi s
response was what nunber do you want. | can change
it. | realized froma batch a lot to |ot point of
view this is going to be problematic. Renenber it
turned out that you changed a PMI in your FACScan
and that was the difference between the two. At
any rate, it pointed out to nme at that point in

time that there nmay be sonme problens or issues with
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t hat .

This is just sone data to support our
belief that it's a better way of [|ooking at
infection detection. These are all cul ture

positive infected patients and show ng how CD64 is

el evat ed. Whereas one of the standard tests,
neutrophil count, is normal in many of these
patients.

Very quickly the other thing that
val idated our belief in this test was an assessnent
of patients comng to the energency room that were
blindly scored as to the degree or certainty that
they had infection or sepsis. Then | ooking at
t hese four groups from the perspective of what you
m ght consider tests for inflammtion or infection.

The neutrophil count really didn't find rmuch
di fference. Said rate not much better. This is
band percentage of left shift inmaturity index or
regarding what you want to call it was slightly
better but still not perfect. This is CRP. So you
can see the inperfect separation with the current
test. This is our CD64 using MESF units. At |east
to ny eye, it's nuch better separation of the four
clinical groups.

That convinced us it was tine to set
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sail to put a kit together and quit ny job as a

pat hol ogi st and see if | could make this go. I n
putting together an assay obviously you are going
to have to | ook at precision and want any clinical
test to have a precision level of CV less than 10
percent .

In this ganme obviously we wanted to get
simlar normal ranges and be able to get the sane
answer off of any instrument from any manufacturer.

We had to |look at how issues of stability of the
sanple as well as pre and post staining with the
anti bodi es. My experience now wth clinica
| aboratories is if it isn't sinple it's not going
to work. More and nore so that is true.

We needed to look at gating or cell
identification issues. W were going to quantitate
CD64 granul ocytes but we also want to | ook and find
nonocytes and |ynphocytes because these actually
turn out to be our internal controls. If the
nonocytes aren't positive, sonebody didn't add the
reagent. |If the |ynphocytes aren't negative, there
is anot her problem because they should not express
CD64.

Then there were issues of how to really

guantitate or express the values. As | said
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earlier this is a uninmolar population that all the
neutrophils shift as a group that 1is in a
subpopul ation effect. Looki ng at percent positive
is worthless in this case. W use as a first start
t he medi an channel fluorescence of this popul ation.

| went through the problens we had at
| east early on with MESF beads. Anot her probl em
could be cost that it would contribute to the kit.

The next thought we evolved to is using interna

reference in other words |ynphocytes to derive a
guantitation. It turned out as we |ooked at this
nore and nore that too had problens. What |'m
going to describe to you is our hoping to be our
i deal solution nanely a single calibration bead for
everything. | described how we use | ynphocytes and
nonocytes for control.

DR. BRAYLAN:. \What was the problem -

DR. DAVI S: No, there is no problem
with that. For the control it works beautifully.
VWhat | had |ooked at several years ago was the
concept of rather than MESF unit quantitation was
to actually ratio the nedian channel fluorescence
and the neutrophils to that of the |ynphocytes.
It's a truly negative popul ation albeit a biologic

popul ati on. That actually turned out to correlate
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very nicely with MESF units. These are just two
different sets of data points. You can see there's
a very high degree of correlation. Qbvi ously the
nunbers are different but the correlation is quite
good.

The nmore we | ooked at sanples, the nore
it becane apparent that in the real world of
clinical sanples there are problematic issues.
Even though there's a <correlation, there are
sanples that fell out. This is just one set. I
only have frequency of about one to three percent
of sanples at least in the sanples we were | ooking
at. The problemis these are sanples that did not
lyse very well. So instead of identifying
| ynphocytes, we were identifying |ynphocytes and
red cells. Obvi ously the autofluorescence of red
cells is |less.

DR. BRAYLAN. Did you use 457

DR. DAVI S: It was just added expense
That was one of the things. There are sanples
that truly did not lyse well at all. It presented

a problem VWhat we wanted to |look at then is can
we use a single bead that can be identified easily
by other properties than light scatter. Vhat we

ended up with after | ooking at blank beads and FITC
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| abel ed beads and actually this is the first talk
with no nore Quanti BRITE. W used anot her conpany,
Bangs.

This was on what | thought was an
excel | ent suggestion of Abe's to use a bead and use
red fluorescence to identify the bead and have it
| abeled with FITC which is the sane fluorescent tag
as on the anti-CD64. It additionally has the
advantage that when this conmes out with a bead it
will be a NI ST traceable quantitation. That's what
we use.

As you can see here other than the
outliers it correlates very well with the
| ynphocyte index. We now have it so that it's a no
wash techni que. This is another set conparing
washed to no-washed showing it gets simlar
results.

Now we |ooked at the issue of inter-
instrument variably. | don't have the answers. I
only have the observations. Wthin our own |ab, we
had one FACScan in ny |ab, one in Ken Alt's |ab and
also a caliber. So we had three instrunments to ny
m nd of somewhat simlar instruction or technol ogy
made by a single manufacturer. | thought great.

We should be able to get the sane results in that

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

172

hand. You can see with these set of sanples that
there is a clear bias when you conpare the three
instrunents. So that didn't nake ne real happy.

Then we | ooked nore rigidly at how we
ran the assay and what we were doing. W then cane
up with the idea that we probably should turn off
conpensati on. Probably conpensation is one source
of this error. The other is what the gain and high
voltage setting were. As | look back at this
dat aset, the negatives were further down the
fluorescence intensity scale on one instrunent
relative to the other two.

The other thing was so we're going to
turn off conpensation and we should probably
develop a rule to how to set up the instrunment. It
turned out that this four plus mcron bead that we
use that has fluorescence both FITC and the
spitfire red signal can be used to tell people how
to set their instrument up of both |light scatter as
well as fluorescence in all three colors that we
collect in this assay.

So we developed a rule that specifics
aren't inportant of how to set up the gains and
hi gh voltage and |ight scatter settings. When we

did that using the sanme sanples we ran them on the
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sane three instrunents. Bi ngo, the curves pretty
much overlie each other with a very good
correl ation.

We've obviously extended that to | ook
at nmore instrunments. These are different clinica
sanples with the index as we now run it. You can
see that they all on these three instrunents
overlie very nicely not only the three instruments
but we also |ooked at what happens when you hold
t he sanples an additional 21 hours and rerun them

Do we get the answer? They again overlie very
nicely.

As time went on, new instrunents came
out. Beckman Coulter now has their FC 500 so we've
now | ooked at nost of the clinical instrunments and
get curves like this. It's not perfect. I wish I
could say that the curve, you get exactly the sane
nunber independent of the instrunent. But we are
now at a level that the variation is sonmewhere
around five percent between instrunents with the
sanme sanpl e using this methodol ogy.

Just to give you an idea of how we | ook
at the data and potentially another source of
variability which leads to the part where | want to

bring the nessage that it's not j ust t he
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instrunents, reagents and the beads. We have to
pull in software. | want to show you how we do the
data analysis first in what | call a nmanua

approach using anybody's software.

We use WndList. We take the |ist node
data first, clean it up to get rid of what un-1lysed
red cell or what is used. The assay actually
contains not only two nonoclonal to CD64. The
reason for two is that it increases the signal, the
noise, a little bit better than a single nonocl onal
because the two clones react to different epitopes.

For reasons primarily related to devel oping
software that 1'Il show you shortly, we've pulled
in a second antibody that's a nonocyte marker,
CD163, so that we can then use that as a gating
parameter to clearly identify nonocytes from
neutrophils because in truly septic individuals
this population wll nmve up and nmerge wth
nonocyt es when | ooking at CD64 only.

W use this as a gating parameter for
the cells. We have the red |abeled beads here.
From a manual perspective, we clean it up, gate on
the cells, measure the CD64 as well as CD163 on the
t hree popul ati ons, use the beads to get values for

the green fluorescence and the quantitation is
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sinply a ratio of the 64 signal to the FITC | abel ed

beads and get a ratio nmeasurenent.

Now obvi ously as you can see, there is
sone degree of subjectivity in this. To go into a
naive clinical lab and say "have at it" is a
formula for failure. So we then worked with the
Vary (PH) boys and canme up wth an autogating
software program which is a derivation of their
Quanti Cal ¢ software where the software reads a |ist
node file and finds all the populations and spits
out a nunber.

"1l just take you through how the
gati ng works. It'"s an iterative cluster finding
al gorithm First it finds the beads based on the
red signal in a wide gate and identifying that.
Then a cluster finding gate is set around that.
Then it's quantitative. The software also allows
t he manufacturer, not the user, to set a value to
t hese beads.

In this exanple here, we've arbitrarily
assigned this bead a value of two. Renmenber t hat
the <cells are going to be quantitated and
referenced to that nunmber. So if we wanted to put
in the MESF units, we could put in whatever it is,

55,000 and cone up with any quantitation we want.
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DR. SCHWARTZ: When you finish that,

woul d that be a | ot of beads?

DR. DAVI S: Wth every |ot of beads.
|"m going to show real data to convince you that it
really works. We also could but haven't |ook at
yet do a simlar quantitation for CD163 on
nonocytes with the sanme ability to assign value
based on the beads.

DR. MARTI : Bruce, for those of us who
are nearly blind, | don't have an appreciation of
the axis fromthis distance.

DR. DAVI S: First we start with the PE
signal versus the red signal, FL3. That finds the
beads separable fromthe cells. Then we |ook at a
green versus orange or PE signal that then sets a
tighter cluster around the beads. Essentially this
is a wide gate and this step elim nates doublets.
So we just | ook at the single bead.

DR. MARTI : So how would | sitting at
15 or 20 feet know in going fromthe first gate to
the second gate that this is beads? What am |
nm ssing? The count density here nust be what's
changed.

DR. DAVI S: That's all beads from this
poi nt .
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DR. MARTI : So here it's diluted down

by cells.

DR. DAVI S: Yes, +these are cells.
These are beads.

DR.  MARTI : So how many beads in 100
m croliter of blood?

DR. DAVIS: The assay is 50 mcroliters
of blood, 50 mcroliters of reagent. W add a
lysis solution of one mcroliter and then five
mcroliters of the beads are added before anal ysis.

DR. MARTI : And the beads are in what
concentration?

DR. DAVIS: Roughly it's 5 tinmes 10° per
mcroliter. Part of the whole assay is set to nake
sure we look at a mninmum of 5,000 beads for
statistical purposes.

DR.  ORFAC Is the green fluorescence

of the beads at FITC?

DR. DAVI S: Yes, it's FITC and its
surface FITC. | hope it's simlar in signal cells.
DR. MARTI : So at that point you have

your reference standards?
DR. DAVI S: Ri ght, this i s t he
fl uorescence reference standard. Note | also said

it serves a role for instrunment set-up as well.
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Then we go through making sure the assay had
everything thrown in that it should. W have again
an iterative gating process by which the beads are
excl uded. We | ook at just cells.

Then based on the CD163 signal, side
scatter 163, a wide gate identifies the nonocyte
cluster as di sti nct from neutrophil s and
| ynphocyt es. A tighter cluster then hones in on
t hese nonocytes and then it's quantitated in terns
of CD64 as well as the 163 signal. The read out is
again a ratio between this signal and the beads.
In this case, the nunber is 41.96.

The sof t war e al so has fl aggi ng
capabilities such that the manufacturer can define

what is an acceptable level of CD64 intensity on

nonocyt es. A flag would go off if it were below
what ever index is defined as acceptable. In this
case it's well above. If it weren't, a flag would

pop up for the user as they analyze the |ist node
file. They need to | ook at the issue of stain.

The |ynphocyte population is simlarly

identified. First beads are excluded. Just | ook
at the cells. Again side scatter versus forward
scatter. In this case final |ynphocyte popul ation

get a tighter gate around that and again
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guantitates CD64 versus 163. In this case you
expect a negative popul ation. W see a ratio of
0.41. Again there's a flagging process to the

software such that if it were above a certain |eve
a flag would go off to alert.

DR. MARTI : Bruce, in this one what is
this popul ati on here?

DR. DAVI S: In this case, this is
neutrophils. This is just scatter.

DR. MARTI: This is debris that you are
trying to get rid of and this is what you want. |Is
that true? These are the limts so they are really

tightening in this particular presentation. They
are really up tight against it.

DR. DAVIS: In that, yes.

DR. SCHWARTZ: Are you sure?

DR. DAVI S: No, I'm not actually. I
just did this yesterday. But you are right. This
woul d be the |ynphocyte population but the sane
thing would hold that you could end up with a
nunber here that could then be used as a negative
control popul ation.

DR. ORFAO Are these gates done in two
MIlineters or is that the cluster anal ysis?

DR. DAVI S: It's cl uster in two
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di mensi on. It's an iterative process at least to
my knowl edge. Bruce Dagwell (PH) wrote it, not nme.
Then finally the other thing is to neasure what
we're trying to nmeasure and that's neutrophil CD64.
A wide gate excluding the beads to catch the
| eukocyt es. Side scatter versus 163 identifies
w de gate around nostly the neutrophils and then a
tighter gate around them It's quantitative. How
you derive the CD64 what we call the neutrophil

CD64 index. In this case, it's 0.99.

Dependi ng on the software, it also has
the ability to |likewi se send up a signal when the
neutrophil value is above a certain level and this
can be turned on or off. In this case, we've
defined on the normals that anything below two is
nor mal . Above two is an indication of neutrophil
activation.

DR.  VOGT: And so, Bruce, you choose
your MESF bead to be about the sane as the staining
whi ch you get from normal CD64 neutrophils.

DR. DAVI S: Yes, it turns out to be
that. That wasn't the logic but that was the
coi nci dence that it turned out to be.

DR. VOGT: 99 is a nice coincidence.

DR. BRAYLAN: So what's the purpose of
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measuri ng CD647

DR. DAVIS: Just it's there as internal
negative control to make sure that sonebody didn't
throw in the wong reagent or whatever. So we have
nonocytes as a positive control, |ynphocytes as a
negative control. If those rules don't pass it
tells the |aboratory that they really need to
repeat the assay because there's sonething wong.
As | said, |'ve |learned nore and nore that we need

to have as many safeguards in clinical assays as

possi bl e.

DR. SCHWARTZ: Are those indices
i ndependent of the Kkit? Does an indices nean
sonet hi ng?

DR. DAVI S: No, it's like a chem st

saying this is the international --

DR. SCHWARTZ: Is the indices going to
change?

DR. DAVI S: No.

DR. SCHWARTZ: So it is independent of
the instrunment and your kits.

DR. DAVIS: Right.

DR. SCHWARTZ: If the next set of beads
that were made cone up twice as high, what happens

then? How do you adjust that so that your final
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i ndices conmes up with the sanme nunber?

DR. DAVIS: [|'ll show you

DR. MARTI: Sounds |ike a manufacturing
control to ne.

DR. DAVI S: To validate the software
we've conpared it to manual analysis by "expert"
and that would be either nyself or Kathleen. This
is the <correlation on 564 different «clinica
sanples. As you can see, the software working in
an automatic fashion just reading list node files
and not asking the user to do anything gave this
rel ati onship.

DR. MARTI : Those 564 sanples, weren't
t hose all normal ?

DR. DAVIS: No, this is just out of the
clinical hematology lab that very normal in this
subset is probably one and bel ow.

DR. MARTI: |'m assum ng your index was
0. 99.

DR. DAVI S: We focused on sonebody
truly septic or in septic shock. They're going to
be way up here. | choose these because they're | ow
positives and normals to be the strongest test of
the correlation. Cbviously if you peg a point up

here, you will end up with 0.99 no matter what.
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Again wanting to see inter-observer
correlation, nmyself and Kathleen analyzed the sanme

files independently and correlated it with what the

sof tware got. Again they all correlated fairly
well wi th one another. This was what you've been
waiting for, Abe. | didn't want to have it not
show.

Again the real issue that we started

with trying to solve or address early on was to
mnimze lot to lot variability between the assay.
We have two different clones of CD64. So every
time you create a new |lot of each clone, you have
issue of different F/P ratios. You have different
bead | ots although these beads are stable for nany
years. At sone point, you're going to have to add
new beads to the system
In order to test that what we've done
here is five different conbinations of different
manuf actured Jlots of antibodies in different
combi nati ons. That's what these nunbers are.
Three different beads made of three different |ots.
One of the beads is not twi ce as high but one bead
is about 60 percent brighter than the other two.
Essentially in this case we're

conparing five different lots of reagent. You can
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see the correlation of one l|lot of antibody and
beads to the other four here. They all have great
correl ations or regressions but obviously they give
different values on these sanples. We have a
problem right?

It turns out t hat this
interrelationship gives us a definition of how one
ot relates to another. VWen we do the math and
give different beads values to the software
program these are the same points wth value
assi gnnments appropriately given to the beads. All
five lots agree with each other.

DR. BRAYLAN: Why do you have such a
bi g gap?

DR. DAVI S: They are just different
sanples. Here | wanted a 0.99.

DR. BRAYLAN: You have such a
separation or correlation.

DR. DAVIS: What do you nean?

DR. BRAYLAN: You have a bunch of
datapoints right here and then one or two over
t here. You are always going to have sone
vari ation.

DR. DAVI S: | always wanted variable

results in order to draw a line. This is just 10
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randomy pulled bloods and these two happen to be
from sonebody i nfected. But even down here, these
fall in a line. It may not be 0.99 but | never
| ook to see what it is. You do have a valid point
but in doing this value assignnent, you're going to
want a range of values in here so that you can pl ot
a line.

DR. VOGT: Bruce, what was the
conput ati onal approach you used to assign your
normal i zi ng val ues?

DR. DAVIS: To nme the problemwth this
whol e approach is that every single future lot is
going to be related to the first lot. So | started
with giving the arbitrary value in this case of the
beads having a value of two for this lot and then
use this math here to calculate what to convert the
ot her beads to. | don't know if Bob would answer
but | would bet you're doing the sane thing with
t he Quanti BRI TE beads now.

DR. VOGT: Not necessarily.

DR. DAVIS: But in practice.

DR. SCHWARTZ: You're nore on absolute
nunbers.

DR. DAVIS: But in terns of - you don't

get lot to lot that good. That is a weakness in
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this. The one problem |I see with this assay is
when | nmake a |lot five years down the line, | have
no proof that the values on that [ot are the exact
ones as where | started because one termdrift can
occur.

DR. SCHWARTZ: To that point, let's get
a clarification on your first statenment about how
you can take any number you want. You clarify it
but I'Il give ny shot here. I don't want people
wal ki ng away and thinking | just nmade these nunbers
up. VWhat happened there is like | said what you
want neaning what did the last | ot give you so that
we can at |east get consistent results. Then we
went back and found out why we didn't get
consistent results. Not that | made up these
nunbers to nmake it happen. He stopped buying from
me too.

DR. DAVI S: No, you sold it to Bangs.
| still buy.

DR. VOGT: In fact I want to
congratul ate you, Bruce, first on the wonderful
effort overall but also on having the groundwork
right there plugged into the operationalizing of
the technol ogy that has not quite caught up to the

application here. But in about a year from now or
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|l ess than a year, you'll be able to convert these
things to NI ST traceable MESF units. From here on,
that traceability should remain. |Is that the case,
Dol ph, that there wll be sone nmechanism for
traceability if not in perpetuity at |east?

DR. GAIGOLCS: 1'Il give it a shot.

DR. VOGT: So in that sense this is a
wonder ful exanple of doing the best you can with
the tools that are available and |eaving the door
open to incorporate the nore refined tools. Di d
you ever consider using the capture-type bead that
woul d then normalize your consistency which m ght
occur in the conjugates that were variant in F/P
ratio or mght be variant in refrigerators that
went down for a weekend before anybody knew?

DR. SCHWARTZ: That was the first thing
t hat didn't work.

DR. VOGT: So that's an inportant thing
to know. | didn't think it would work that's why I
asked.

DR. DAVI S: But using those beads can
be an additional check on the value assignnents
whet her they would be MESF units or whatever. That
perhaps is actually a way to check for long term

drifts in the calculations that my occur. It's
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pretty well there.

DR. ORFAC: You didn't make any
coments about the inpact of sanple preparation
i ke washing or non washing, fixing, non fixing.

DR. DAVI S: | can. It has a huge
inpact. That's why you get different values if you
wash or you don't wash. That's why our current
assay is a total just add the stuff and no wash
We' ve | ooked at the inpact of what kind of water is
added. We're going to distribute this as 10X lysis
buffer. We were concerned about if there was a pH
change because obvi ously we're | ooki ng at
fluorescein and we want to make sure the pH is
where we want at 7.4 or thereabouts. So your point
is well taken. That's why |I evolve to making it so
the user can't do anything w ong. We're not even
going to ask himto make PTS right.

DR.  ORFAO -- would it still be easy
to identify properly the |ynphocytes?

DR. DAVI S: O her than when | make the

slide, yes. There's enough autofl uorescence or
what ever you want to call it that they generally
will be recognizable just by a side scatter versus

fluorescent signal as well as |light scatter.

DR.  MARTI : Bruce, does the |Ilysine
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result in fixation or is it just an anmonium
chl ori de?

DR. DAVIS: It's a proprietary mix wth
anmoni um chl ori de.

DR. MARTI : The reason | wanted to ask
was that when you conpare the lysin not washed
versus the lysin washed what happens to the index?

|'"m going to hazard a guess that washing causes
the index to get smaller. The anount of CD64 that
bi nds to the neutrophil

DR. DAVI S: It does go down. You're
right.

DR. MARTI : | wonder if fixation would
stabilize that.

DR. DAVIS: It does.

DR.  MARTI : Whenever you don't have
fixation, you have all this on and off equilibrium
stuff that's going on. Lysin not washed is one
matri x and |ysin washed, you're changing the matrix
each tinme you wash if that antibody isn't fixed and
it has some finite time to start com ng off-

DR. DAVI S: That's one of the reasons
why | think it probably is fairly robust because
it's an unwashed situation. I showed before the

fact that we got the same results 21 hours after
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sitting around. Again we were concerned about if
you ask people to wash, what are they going to wash
with? Wat's the fixative going to be? |'m amzed
at the nunber of labs that you call up and say
what's the pH of your fixative. They | ook at ne
like I'"m crazy. They just say you buy it, you mXx
it and you use it. For a fluorescein conjugate,
it's sonething that we had to be concerned about.

DR.  MARTI : Anot her question on the
variation of your calibration curves. Do you call
it calibration curves?

DR. DAVIS: Sure, that's good.

DR. MARTI : Since |I'"'m assumng this is
linear linear, we can now talk about Y equals MX
plus B. One of the things that seems to be mpjorly
changing there is the sl ope. VWhat's contri buting
to the sl ope change?

DR. DAVI S: Differences in F/P ratio
and also difference in the B value or the
fluorescence of the beads.

DR.  VOGT: Gerry, while these are
interpretable as <calibration curves, they are
actually in a sense calibrators. | can't read
t hose things. O that B is a single point

cali brator.
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DR. BRAYLAN: So, Bruce, |I'm still not

convinced that by using a bead you get results that
are better. You are seeing two or three antibodies
in the same tube but to identify the |ynphocytes
and nonocytes and <create the index for the
gr anul ocyt es. What are the disadvantages of
studyi ng that approach?

DR. DAVIS: [I'll forget the beads.

DR.  BRAYLAN: Yes, because wusing an
extra antibody to identify the |ynphocytes that
woul d exclude the red cells and -. You just have
CD14 for your nonocytes, a CD3 -- CD 64. There is
just five mnutes between those three fornmulations
you should be able to get the sane results.

DR. DAVI S: The only problem is how am
| going to make lot to |ot adjustnents. The sanme
way and just tell people to use this fudge factor.

You still have F/P differences with every new | ot
of anti bodi es.

DR. BRAYLAN: But you can conpare the
ot with the next one.

DR. DAVI S: But how do | correct that?

" m concerned about going to the FDA and say |I'm
going to let comunity general do the math on this

and derive a value that they are going to report.
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DR. VOGT: Well the biological standard

t heory groups - those are correct because if you
are taking ratio of intensities between |ynphocytes
and neutrophils stained with the sanme conjugate,
then whatever the F/P ratio any change in the F/ P
ratio would be --

DR. DAVIS: In theory but in practice |
do see lot to lot differences.

DR.  VOGT: The answer to the Raul's
guestion then basically since it's a essentially a
negative control, it's the same thing as a bead
with no life setting up on a negative popul ation.
There is just too nmuch variance. |If you had a CD4
| i ke positive calibrator in there.

DR. SHAPI RO The |ynphocytes are
negative so this is |like dividing by zero
Presumably if you are using any of the popul ation
as an internal control, nmonocytes would be a better
popul ati on because under normal circunstances your
CD64 on the neutrophils is less than it is on the
nonocyt es.

DR. DAVI S: The problem is that
nonocytes al so get regul ated. Monocytes al so have
a fairly diverse expression in the norma

popul ation. That to me is - one of the beauties of
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this assay is neasuring sonething on neutrophils
that normally isn't there to a significant |evel on
t he healthies. The healthies stayed and then goes
up. VWher eas nmonocytes really can be all over the
pl ace. |'ve |ooked at the correlations and that
kind of ratio just doesn't work.

The other thing, Raul, to address your
guestion as |'ve forgotten an earlier slide is that
the instrunent to instrument variability when you
start referencing a dim or negative population
creates a lot nore bias than | can figure out how
to deal with. Remember | showed that correlation
between a caliber and a FACScan that wasn't the
sane. That was primarily about where you put the
negatives and how those two instruments deal wth
it.

DR. ORFAO Do you nean that you should
pl ace the | ynphocytes on the post stain region?

DR. DAVIS: Yes, even doing this assay,
| always did try and set it up so that it was wel
into the first decade and/or in the second decade.

But even there it just doesn't work as well.
Particularly in certain instrunents it doesn't work
well at all. | won't nanme those.

To finish up this where we are. I
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didn't show a lot of this data. But the precision
of the assay is below five percent and it's safely
bel ow 10 percent. Bet ween instrunents and our
hands the stability of sanple before the sanple
itself as well as post stain is less than 36 hours.

Probably it's 24 is what we'll claim It's now a
| yse no wash, pH controll ed assay.

W have a software approach that
renoves virtually any decision making out of the
| aboratory which is always good. At | east our
deci ded upon approach is a custom zed bead that we
can trace back to the pronm sed NI ST standard that
shoul d make the Europeans happy. Ri ght, traceable
stuff? W elect to use the internal controls
al t hough soneday we may elect to sell a control
mat eri al, another product, where you can just nake
stabilized blood sanples positive at vari ous
l evel s.

So hopefully vyou |Ilike our thinking.
None of this could have happened wi thout people to
tell us what's wong with the assay. Paul Guyre
who devel oped the CD64 cl ones has been very useful.

Ot her people have given nme various degrees of
encouragenment and advice over the years, the Vary

(PH) boys for doing a good job with the software
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and sonme good beads from Bangs. This is ny partner
t hat makes the anti bodies for us. Thanks.

DR. STETLER- STEVENS: At this point, we
have coffee outside. Of the record.

(Wher eupon, the foregoing matter went

off the record at 3:14 p.m and went

back on the record at 3:46 p.m)

DR. STETLER- STEVENS: On the record.
Qur next topic will be sanple preparation.

DR.  SHAPI RO Bruce gave a talk about

CD64 in a neeting in Sweden in 2000. While he was

talking, | was witing. When you finished, |
wanted to comment. The lyrics have been changed
for scientific accuracy. (Beatles Song "Wen

You're 64.") \When you are healthy, wealthy and --,
don't need to express, sites that tightly, bound to
FC gamma so, you won't see them when you do flow.
Wth inflanmati on neutrophils show what they | acked
bef ore. As things get darker what's the best
mar ker CD64. Kits, kinetics can |let you know when
drugs take effect whether you scan or flow, this
you can detect. When tissue's hot, infected or
not, you wll see the change. Antigen, inoculate
it on Foyer's stick, hope that's not what's making

you sick, nore diagnosis, followup too, who could
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ask for nore. It's so specific, it's just
terrific, CD64.

(Appl ause.)

DR.  MARTI : If you get +the words
exactly right.

DR. SHAPI RO. They're in the book.

DR. VOGT: May | ask a housekeeping
t hi ng?

DR. STETLER- STEVENS: Sur e.

DR.  VOGT: "1l prepare a conpilation
of this stuff including those PDF files from the
NI ST papers so that people can download them  Any
of the PowerPoint presentations that |'ve assenbl ed
on here, are there any of those that | should not

include on that? Are there any proprietary or

private?

DR, HULTI N: Mne is a whole slew of
sli des. This is just to lead up to after the
conclusion slide because | was just finishing up
| ast night.

DR.  VOGT: Everyone will be here
tonorrow norning so give me tonight to work on that
SO we can get a sonewhat called master set and then
tomorrow |I'Il have all of these sent on it and you

can just pick them up and copy them from this
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| apt op. Anyone who doesn't have their | aptops,
we'll get a CDto you within a week or two.

DR. PURVI S: I need to change sonme of
my slides.

DR. VOGT: We'll work with that.

DR. STETLER- STEVENS: The next section
we need to start asking questions. We've been
di scussi ng probl enms and what doesn't work, what has
wor ked and what we need to be aware of. Now we
need to tal k about what do we need to do. What can
we design as studies? What do we know so far that
works in various areas? Wiat do we need to figure
out and get down sone lines of actions? Sanpl e
preparation and staining is the first step. We
have to think about sanple handling, panels,
techniques 1in staining protocols. That's the
agenda.

Bruce, you used a no-wash nethod.
Larry, you nmentioned a short time in which you
could | ook at markers. But these probably depend
on individual markers. Lance, you | ooked at things
24 hours |ater. So that's going to be a variable
t hat depends on the specific biology of the cells
and how they react within blood. But what are sonme

things that we can conclude from what we heard
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about sanple handling and things like that?

DR.  WOOD: What's an acceptabl e w ndow
for sanple age in coagulants that are hand dil uted?

DR. SHAPI RO There's a literature on
this. There's sonme literature on this. The
literature addresses several issues. One is it
addresses the effects of Ilysis and fixation and
washi ng on fluorescence |evels generally not done
at the MESF |evel but certainly done in relative
fluorescence intensities. There's an issue about
the persistence of certain antigens wth the
storage time.

There are a variety of agents which
purport to stabilize preparations for various
periods of tine. So there is Iliterature that
probably needs to be reviewed and summarized on
this. There is also if you will, a gold standard.

Since there are said to be sone differential
effects of Ilysis and other preferable steps on

fraction of cells and there's differential cell

| oss. Soon to be that's another story of -- where
you get differential cell loss of some |ynphocyte
subsets.

It is clainmed that you may actually get

sonme differential CD4 loss with lysis procedures.
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The way to verify that is to set up where you use a
cocktail of antibodies and you don't |lyse and you
don't wash and you gate on fluorescence. That
would tell you the conposition of the cell sanple
that is not subjective to any of these influences.
Again that really has not been done in any
systematic way but it could be.

DR. SCHWARTZ: Isn'"t this in the NCCLS
docunment ? That's what it's supposed to address,
isn't it?

DR. VOGT: Basically the docunent is a
conpendi um of these sanme questions, Abe, because as
Howard said all of these things have been | ooked
but probably none of them have been |ooked at
systematically. W did as | nentioned earlier the
fluorescent gaining experiment that Howard | ust
descri bed Wi th ChH4 and f ound It to be
i ndi stingui shable from the immunolyse preparation
t hat we did for regular work. We were happy as
clams and didn't want to |ook any further. Al |
we' ve done in the NCCLS docunent with nost of these
preparative issues to say this is an issue and it
has not been | ooked at systematically.

DR. LENKEI : | should like to comment

because | was thinking in the last time that two
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factors are very inportant for diagnosis and
guantitation. One is class studying of cells.
Al berto talked a little bit about this. Then the
problem is if you wash in your procedure, how is
this affecting class studying of cells. Because if
the picture is not clean, then you get a |ot of
cells spread around. We know cl ass study of cells
is very inportant.

The other thing is working with nulti-
pl ex analysis. The last time | realized again the
effect which -- was talking very nuch about, the
i nportance of the affinity of the antibody because
we only think that |ysing and washing is bad. We
derive our conclusions using a |ot of antibodies.
| f we should select the antibodies that have good
affinity then the problem of washing at | east once,
it can be the last. So affinity of antibody woul d
be very good and how our procedures is affecting
cl ass study.

Then you arrive to the tine of aged
bl ood because it's affecting class study. So the
probl ens of washing, lysing and so on is a basic
procedure.

DR. STETLER- STEVENS: |f you don't |yse

and if you don't specifically wash, you run into

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

201

some artifacts due to individuals. The one that
Gerry and Jan Nicholson and | were involved in
where if you take some bl ood from sone individuals
and there's a definite population and you don't
wash and you stain the cells with CD4 and CD8 they
| ook |ike the co-express the two but it's just
bi nding to another antibody that is not specific
for the protein. It's the protein in blood.

DR. MARTI : Probably an anti body
fractioning blood that you can adoptively transfer
from certain individuals to people who don't have
it.

DR. STETLER- STEVENS: And you can take
the serum from these individuals and incubate other
cells with them and make them do the sanme. So this
is an artifact that you run into. | see it in HYV
patients who say they're CD4, CD8 positive. Thi s
must be tunmor and it's just we washed the cells and
we run into a | ot of problens.

DR. LENKEI: But you are speaking about
washing or settling in the serum because they are
st ai ned. These are very inportant. There were
some papers even from Janet Nicholson speaking
about this problem There are patients --

infectious  -- and it's acting |ike a bad
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conpensation but it's not that. So we separate
al ways the serum

DR. STETLER- STEVENS: We pre-wash it.
You do a stain and no wash.

DR. LENKEI: | wash in ny |aboratory.

DR.  ORFAC | think we are entering a
subject that didn't conme up clearly although there
were sonme people nentioning it -- which is the
bi ol ogy, the regulation of the expression of the
protein you are quantifying. It is sonetines |
woul d say even nor e i nport ant t han t he
t echnol ogi cal issues.

So nost proteins that are in the
surface can be there, can be internalized, can be
scattered. It's just allowing cells to function
O sonetinmes by stinmulating the function of the
cell with a specific antibody, you are adding a
nmonocl one. CD15 is a clear exanple of an anti body
t hat makes cells change expression of other things
in a very short period of tine.

Many of these proteins which are in the
surface it can leak, it can be shattered and they
are in the serum If they have another protein in
another <cell that they bind to, you can see

unexpect ed stai ni ngs.
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DR. FISCHER: That's a mmjor problemin

| ooking at <certain nmarkers because their |[|igand
beconmes effective. In fact sonetines both sides
can actually be solubilized at |least in the plasna.
You just nentioned, yes that's a problem wth
aut oi mmune patients and that's even nore of a
problem in autoi mune patients because we certainly
it in systens we're working wth.

You really have to take care to know
t he biology of the system before you can work with
anyt hi ng. For us it just mkes sense that we
al ways have to prep the cells. You can't just drop
the antibodies in and |lyse them and expect to get
reasonabl e results. It just doesn't work for the
systens we work with.

DR. LENKEI : I was thinking about this
effect. We are staining sanples on the table.

Then they put the blood and they add the npnocl onal

anti bodies for 15 m nutes. Then it's now sodium
azide in the tube to prevent physi ol ogi cal
processes. In ny |aboratory we separate the serum

We stain as soon as possible but always in our
procedure we set at the bottom of the tube 50
mcroliters of the staining buffer which is part

serum and the sodium azi de. So in the stain at
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| east first --

Wth this procedure we are on the safe
si de. | want you to know from the specialists is
that small amount of sodium azide which is added to
t he nonocl onal antibodies soon after to block the
physi ol ogi cal process. This approach which we have
at ny | aboratory we get always, even in bone marrow
sanples from transplanted patients, a very nice
pl astering and no problem wth high background or
ot her things. That is costly because time is
costly and then you stain for 30 mnutes and we
| yse and we wash once and we fi Xx.

This theoretically is a good procedure
because if you stain on the table w thout any
sodium azide the risk is that the physiological
processes are going on and you are very nuch
depended if the Ilab technician has exactly 15
m nutes on the table or 20 or 30 mnutes your
picture will be totally different.

DR. MARTI: Alberto is shaking his head
no about the sodium azi des.

DR. ORFAC G ven the values in the
sanpl e sone of these processes are still able to go
on especially if the protein is expressed already

or the enzyme that cuts it is there.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

205
DR. BRAYLAN: Do | have five mnutes to

make a | ong comrent ?

DR. MARTI: Jean-Luc and then we're out
of it.

DR. BRAYLAN: What we heard today, we
heard many presentations from individuals who
sonehow have neasured it, the expression of certain
antigens and correlated those findings with either
clinical, biological phenonenon in a very elegant
and very informational way. The techni ques those
individuals used to conme up with those data we
woul d probably find the sane. | don't think
there's any problem in whether they are trying to
do the right thing or the wong thing. But they
showed wusing that technique, that it works we
should follow that regardless of whether we are
measuring exactly what we think is the neasurenment.

Measuring the true antigenic density on
the other hand or expression on the individual
cells on the other hand woul d be sonething that now
we are requested to do by clinicians who feel that
they need to know exactly how many antibodies --
site per cell. There are in certain tunors that
they can apply certain antibodies for treatnent

which is a different story. |'"ve been trying to
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point that they know sonething in a very accurate
manner . | want to enphasize that. We don't know
how to do that. | investigated the literature.

wi sh somebody could tell nme exactly how to do that.

| can just give some data that | have
when | began working with CD20. Because of
cohesions that we all know, they thought it would
be very interesting to | ook at CD20 conputati on.

Before you can get into the points, |
took the CD 20 uninolar one to one PE and | | ooked
at the instructions. The instructions said that
you need to use a certain nmethod and exposure to
the antibody for about 45 mnutes at room
t enper at ur e.

Because | wanted to have that as a
routine test with all the other incubations that we
do with the other antibodies listing the same tines
and sanme tenperatures, my first question was woul d
there be any difference in the binding of these
CD20 PE anti bodi es. VWen | used the directions
that the manufacturer was telling ne to use versus
my approach which is 15 mnutes on ice. There was
close to double the amount of sites when you do it

at room tenperature 45 mnutes than when you do it
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on ice 15 m nutes.

We  went on to then study other

paranmeters. I can tell you in a nutshell that
tenperature makes a huge difference. Of  course
timnes make a difference. Concentrations of

anti bodi es nmake differences. As | nentioned before
we never reach it like that, with CD20 at | east.

My question is we can do all Kkinds of
preparations and we can study paraneter of binding
cells but is it really legitimate that you think
that what we do in our testing in our |aboratory
under the conditions that we use. We extrapol ate
those findings to actually what happens which is
t he question that the oncol ogists have. Am | going
with this CD20 reagent that they are using which is
different fromthe CD20 reagent that we use to the
patient something that we can predict in the
| aboratory situation? I don't think we can do
t hat .

If we are going to measure true antigen
expression on the cells, | think we're going to
have to define first what we nean by that in what
conditions. What is the actual absolute nunber of
receptors of determinants on the cell surface? W

have to define the conditions because there is
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tremendous variation depending on things that are
sinple as the tenperature and the tinme. | did not
|l ook at the lysing situation with all the other

i ssues that are discussed in here.

DR.  MARTI : Jean-Luc, did you want to
make your comment and then we'll cone back to that?
DR. D HAUTCOURT: Yes, | wanted to make
a coment a little bit wearlier regarding the

guantitation and also the relation with wash and
no- wash. | disagree with that if you don't wash
the cell you lose cell resolution especially wth
dim cells. But of <course there is a lot of
expl anati on but one explanation may be the
reabsorption of the essence by the other. Wen we
perform the conputation of FITC in presence of two
or three other markers to make a subsetting for
guantitation especially if we use PE and B55 and
B57 (phonetic). We have a |lot of PE npolecules in
t he suspension and the reabsorption of the FITC is
contained too. So it's an inportant point to decide
if you wash or not or if we use FITC in presence of
ot her nol ecul es to nake conputation.

DR. STETLER- STEVENS: I think that
multi-colored flow is going to be a problem in

quantitation but if you're going to wuse this
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clinically you can't use single colored flow.  You
just can't do a clinical specinmen.

DR. D HAUTCOURT: Because if you use
single fluorochrone for the quantitation you can
not equalize the setting. If you don't equalize
the setting, quantitation is set.

DR. STETLER- STEVENS: So nmulti-color
analysis is going to be a difficulty but we have to
do it.

DR. BRAYLAN: The other thing you're
not nmentioning is that you really need to conbine
that with a different antibody. Once you start
doing this --

DR. MARTI : Let's not Kkid ourselves
that the quantitation was hardly out of the bay.
Wy did two and three go the way it did? \What is
B-cell gaining? What is T-cell gaining? \Wat is
CD45 gaining? That cat's already out of the bag.
The horse is out of the barn on that one. The sane
thing is happening with at |least at the |evel of
four and five col or. It's not going to stop. So
we have to figure out how to do quantitation in the
setting of nmultiple fluorochrones. |'msorry.

DR. SHAPI RO e do and again
everything we're discussing if we're going to get
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anywhere with this nmeeting and with anything in
flow design there is a great variation in biology
for sure. W are trying to get a general framework
to approach a |arge nunmber of biological problens.
The best place to start fromis to just consider
the factors that may be involved in the approach to
anyone of these problens. Because in any
i ndi vidual case sonme of them are going to be
i nportant and sone of them are not. A physicist or
t he people who do the physics problens you get in
col | ege physics text books, you are good at those
because you elimnate all but the two or three
factors that are inportant when you solve the
physi cs probl em
In biology we never have that | uxury.
W have to deal with however nmany problens nay
bother us. So here what we should be doing is
making a list of the problenms because then when it
cones down to, okay, we're treating sonebody with a
particul ar anti body and we want to know whether the
density of the corresponding antigen on the tunor
cells affect slightly the response to the anti body.
Then we go to what are these cells? What do we
know about thenf? There is a checklist because at

sone point we're going to have to look into all of
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t hose factors before we get an assay which we can
be sure is going to give us rel evant answers.
Basically we don't want to get bitten in ass by
sonme factor.

DR.  VOGT: If | may suggest that we
make that a matrix and have you all tell us on the
Y axis we would have a list of factors. Along the
top colum headers would be the list of markers.
What are the nost inportant markers now that are
considered to be inportant? CD20 sounds like a
good candidate to start wth.

DR. MJ RHEAD: CD52.

DR. LENKEI : Then put It in an
inventory of problenms what can be elim nated.

DR. SHAPI RO CDs are no. You are

goi ng to have 250.

DR. LENKEI : Not the CD. | should say
that we will have a basic understanding. Al l  of
us. VWhat are the problenms and what can be

elimnated exactly as how | sai d?

DR.  SHAPI RO Before it's elimnated,
is it a severe problem or medium problem or
sonet hing we shoul d check on?

DR.  LENKEI : I should analyze the

situation now perhaps also with sonme grading of the
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gravity of the interest of this factor on the
st andar di zati on of measur enents. | f it's
quantitation or it's not quantitation. Anyhow we
have to have it in it and we have to be able to
conpare our results in nmulti-site status.

DR. FI SCHER: I think along the
checklist ideas is you have to look at it and say
is this going to be a case by case problem versus
sonmething that can be addressed as sonething
overall and not just if it's a nedium problem or
it's a hard problem

DR. LENKEI : Because this is the
benefit. \When we have the overall then I can go to
specific things.

DR. STETLER- STEVENS: Sonme things that
will end up being caveats, for exanple, antibody
choice, | think we should probably use the sane
clone that you are treating with in antibody
t her apy. But maybe in sone antibodies they're al
equal and the therapy doesn't matter. VWhereas in
others it may be very inportant in which case there
woul d be a caveat that one nust validate that you
can use a different antibody from therapy before
you can proceed in using that for testing. Vhat

el se do we need from the anti bodies? What are the
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types of things you have to think about?

DR. BRAYLAN: To minim ze these factors
| wonder whenever possible can one use an internal
bi ol ogi cal standard. For exanple we abandon the
i dea of Quani BRITE because of the issues that |
just nmentioned. Just sinmply using our normal B
cells to establish a ratio of the CD fornula

expression of nmy normal CD20 cells over the tunor

popul ati on. The conditions are the sane. The
technology is very simlar. O her than the
expression of density of the surface -- should be
very small.

DR.  VOGT: Did you do in a sanple,
Raul ?

DR. BRAYLAN: The same sanple if they
are present. Even if you don't have it on the same
sanple you can take one sanple. I n other words
mnimze all these issues of azides and |ysines and
what ever because it wuld be a double standard
assum ng that the normal -- that would mnimze a
| ot of factors.

DR. SHAPI RO That's what we did with
DNA. It's the way we had chosen to do DNA with the
I N i ndex. So you have a plant biologist who are

doi ng taxonony and then your DNA picograns.
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DR. BRAYLAN: That's true. The problem

with some of this is that not every system has
i nternal know edge.

DR. STETLER- STEVENS: But it's
difficult wth something like CLL with a white
count of 180 to find --

DR. BRAYLAN: That's what |' m saying.

DR. STETLER- STEVENS: But the idea of
havi ng the normal control, do we need to run nor nal
controls sinmultaneously?

DR. D HAUTCOURT: We use quantitative
predi ct ors.

DR. LENKEI : Not for CDs.

DR. SCHWARTZ: If you wanted to go
after Al.

DR. LENKEI: Not if they are in marker.

| would go for general rules not for markers.

DR. MARTI: Do you just want to | ook at

this?

DR. SCHWARTZ: Yes, they my be
different for the specific tests. If they are,
we've used a lopsided matrix, is it inportant to

worry about how well we do it on a CD64 as opposed
to a 69? How long is the cell stable for before

you actually do the analysis? But generate a
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matri x |ike this because in certain cases it won't
matter if it's 15 mnutes on ice or 45 mnutes
dependi ng on the PD of the anti body.

DR. LENKEI : No, because | don't think
anywhere you will be able to confuse the clinician
with indications for each antigen.

DR.  SCHWARTZ: This isn't for the
t echni ci an. It's for the people developing the
assay and then have the specific things for that
assay which wll wrk across |aboratories and
i nstrunents.

DR. STETLER- STEVENS: That's going to
be when you are devel opi ng the assay.

DR. SCHWARTZ: Yes because when this
i ndi vi dual thinks you can at | east -

DR. STETLER- STEVENS: But that's
sonet hing that we can deal wth.

DR. PURVI S: You have to evaluate this
on every assay that you are setting up.

DR. MARTI: That's right.

DR. PURVIS: There's no way around it.

DR. SCHWARTZ: You have to do it and
there really aren't that many things you need to
guantitate yet. So it's doable at this point in
tinme.
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DR.  VOGT: My argunent for putting up

this specific list of markers was that's easier,
not that it's harder. W thout a specific set of
mar kers, | don't think you'll ever be able to cone

up with a time of incubation that is fully adequate
wi t hout being overly | ong.

DR. STETLER- STEVENS: | don't think
that we can cone up with a tinme of incubation and
say this is what we recomend because next year
they are going to have a new anti body.

DR. VOGT: Right and it's going to have
to be | ooked at again.

DR. STETLER- STEVENS: You are going to
have to do each tinme. So what we can cone up with
is you need to |look at the tinme of incubation and
it has to be standard.

DR.  SHAPI RO Vhat | had in mnd was
that we want a list of the factors. It would be
hel pful if we say these are the quantitative assays
t hat we know nost and we know best about. We can
say that we have sonething for our CD38. We have
CD64 and we know that there's extensive experience
with things that worked. W can say to the
technicians that this is how they are done if you

are trying to do sonething new.
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The idea is for as Mary Alice has said
we're talking about a treatnment protocol, then it
woul d be best if we use that antibody. Thus far
the nmanufacturers my have been reluctant to
rel ease the anti body. When you set up the protocol
you say we need to do this study, let's have the
anti body so we can use it.

DR. SCHWARTZ: The other value of this
matrix is once we throw up the things we know
| ooking at it we may be able to generalize it in an
intelligent way.

DR. STETLER- STEVENS: We can have an
hi storical perspective of what's been done and what
wor ks and what were all the factors with a full
under st andi ng that whatever you're studying none of
t hose may be appropriate.

DR. SHAPI RO Correct.

DR. STETLER- STEVENS: By showi ng that
there are differences or even by an internal study
where we woul d denonstrate analysis, there are big
di ff erences. It's based on tinme of incubation,
anti body clone but maybe washing and no washing or
what ever . If we show that there are differences,
the thing is there can be a list of things of

what's been done and what you have to do before you
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can have a standardi zed procedure.

You have to be aware of using the sane
time period for incubation, same antibody function.
That is the recomendation we cone up wth by
havi ng the search perspective show ng differences.

We can say these all have different conditions for
staining and preparing the cells therefore you have
to deternm ne each one of these conditions for your
new assay. If you are trying to reproduce what
ot hers have done, you have to use exactly the sane
X, Y and Z. You can't take this and use it as map
of how to do some CD52 CanPat h. It's not going to
wor k. But if you take this as map to figure out
what | need to do | ook at for CanPat h.

DR. MUl RHEAD: How did you decide the
average flows were just mninunP That was the
road. - could be an extrenely useful one.

DR. VOGT: Sone of it can be teased out
in literature. You can review this paper, |
forget, there are a nunber of co-authors there.
There are obviously sonme markers that were cloned
and conjugate sensitive and others that were rather
robust. That, of course, is another |line on there,
is the reagents thensel ves. One approach to this

is to go back and look at what's in the literature
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but | don't think we'll have these preparative
met hods so wel |

DR. SCHWARTZ: But we can contact the
peopl e who did them and get them fromthe authors.

DR. VOGT: Well that m ght be good. In
sone cases they m ght have | ooked at those and come
with something wi thout reporting that they noticed
that it didn't matter how | ong they stained for or
they may not have | ooked.

DR. FI SCHER: Unfortunately this Kkind
of thing may not get into the papers because what
they are nore interested is the science rather than
in the techni que because that's for another journal
and of course they never wite and it stays in
their lab all the time. W have several in our |ab
technical things that | don't think have ever made
it out.

DR.  BRAYLAN: Things that we use for
t he standard of incubation period.

DR. VOGT: Right, nmost of it isn't.

DR. BRAYLAN: As far as | know and |
| ooked into this when | saw ny results to see if
anybody has controls to be |ooked at, different
i ncubati on periods, tenperature, there isn't single

paper that addresses that.
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DR. MARTI: You m ght do that.

DR. SCHWARTZ: Because it's going to be
different for every clone.

DR. BRAYLAN: Ri ght.

DR. STETLER- STEVENS: For any antigen
t hat hasn't been done.

DR. BRAYLAN: Defi ne al | t he
condi ti ons.

DR. SCHWARTZ: But if we had these
detailed matrix then we could start bringing out
generalities based on sone facts.

DR. MARTI : You can already go to the
literature |like Bob started out this norning. No
of fense intended, Bob, but there are at |east ten
nore papers that show CD4 values in the literature,
all independent care relieved articles. "1l bet
if you go back and | ook at the nmethods where it's
avai l able, you'll start to get a feel for the
br eadt h. The same thing is true for CD20. You

have sone values, the guy in New Jersey has sone

values, | have sonme val ues. There are several
papers right there. | bet not one of them is
i dentical .

DR.  LENKEI : I think we have enough

results now published to come to sone concl usi on.
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DR. STETLER- STEVENS: You think that

there are results published where sonmeone has
| ooked at time and tenperatures. CD20 is probably
not the right one to do it with since we know that
there is this plateau. There nmay be other antigens
that we nmay want to study.

DR. LAMB: CD22.

DR. MARTI: | think CD4 is the positive
control for these studies.

PARTI Cl PANT: But there is no use for
t hem

DR. MARTI : Then choose one that
everyone would agree with that they didn't get
48,000 or 50,000 and you couldn't imrediately say
what did they do w ong.

DR. DAVI S: My point is not to be so
much facetious about that but to some degree we
ought to be thinking about the hardest cell to do
i ke the nonocyte.

DR. MARTI: O dendrite cells. Anybody
want to tell nme i munophenotype of dendrite cells.

DR. VOGT: One of the points here that
-- enphasizes and |'m just reenphasizing it. [''m
readi ng a paper by George Yannasee and ot hers where

they had this nice conpilation. But | don't think
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in that paper that they ever said that they | ooked

at titres to determne if they were at saturable
staining let along |ooking at these other things.

One of the first questions | would have on any
system is can you denonstrate saturable staining.

If you can't then maybe you should scratch that off
the list and say maybe we can't quantify it. Of
course if it's very inportant then maybe you shoul d
work harder to see why you can't get saturable
st ai ni ng.

DR. FIl SCHER: Do you nmean to go to a
FAB instead of -- nolecule? Maybe you need to
switch cl ones?

DR. MARTI : You can put saturation on
your |ist but |I'm standing here thinking which is
nore inportant saturation or specificity. The
reason | think about specificity is because of non-
specificity. The idea of using cold antibody with
bl ocks.

DR.  VOGT: That's another thing too.
Maybe the right way to do this is not -- staining
and |look at an endpoint but rather to do a
quantitative titration. It mght be the right
answer does not lie in the endtube. But the answer

to this lies in several tubes.
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DR. BRAYLAN: That's fine but we can

standardi ze it.

DR.  VOGT: Then we can standardize
that. That's the old dose response which generally
gets you nore information than a single point
anywher e.

DR. BRAYLAN: There is another issue
with saturation and perhaps sonebody can correct ne
if I'"'m thinking wong but remenber in a form of
| eukemia it is very common that cells with the
antigen that you are looking at are three times or
ten tinmes the size of the normal |ynphocytes upon
which the agent was tested and titrated and
decl ared to be saturation of that.

So anyway the population that could
vary from one percent to 90 percent are huge
el ement s. The control to saturate that with the
titres that you use for normal |ynphocytes you
never reach the saturation. That's anot her issue
that we have in cancer that has to be dealt wth.
Per haps bl ood is as good as anything el se.

DR. STETLER- STEVENS: If we are going
to do sonme studies there should be, from a
practical point of view, a Bcell antigen because

CLL sanples can provide enough cells for multiple
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| aboratories to study. It's easy to do. Wher eas
you can have sonmebody with a very high white count
and you can easily get a sanple that you can
di stribute.

DR. SCHWARTZ: If we do these studies,
what do we expect to get out of that? What's the
goal ?

DR.  STETLER- STEVENS: We can answer
Raul 's question about what happens with different
times and by denonstrating that if you for exanple
use different antibody clones, different tines of

i ncubation, different lysis, you are variable all

over the place. People will stop and say wait a
nm nute. Do you nmean | have to look at all this
stuff? They stop and do it the same way. | can

stand up and say | know it's going to be different
but does that matter to anybody out there in the
conmmunity. Well prove it.

DR. SCHWARTZ: So are you going to have
15 people doing it 15 different ways and get
different answers and say that proves it? It
doesn't.

DR. STETLER- STEVENS: No.

DR. SCHWARTZ: And is one person going

to do it 15 different ways?
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DR.  STETLER- STEVENS: More than one

person 1is going to do it 15 different ways.

DR. SCHWARTZ: They all get the sane
answer the specific way.

DR. VOGT: That has to be an iterate
process because it becones geonetric and it is
geonetric and becones intractable real quick. One
thing is we've tried to do this on two nodel
systens, one that is relatively straight forward
and has been well worked out. I'"m wondering if a
hairy cell |eukem a m ght be an easy target.

DR. STETLER- STEVENS: No, because they
have cytopenias. You don't want to bleed them too
much. You just can't get a sanple.

DR. VOGT: Okay bad idea.

DR. STETLER- STEVENS: They are hard to
get the cells. | can evaluate hairy cell |eukem a

as a single site because we get nmany each week. We

get mybe four hairy cell |eukem a specinens a
week.

DR, VOGT: How many markers on the
hairy cell would be anenable and useful for

gquanti fication?
DR. STETLER- STEVENS: CD22 would be

very useful since we treat themw th anti-CD22.
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DR. BRAYLAN: For quantitation or --

DR. STETLER- STEVENS: Quantitati on.

DR. BRAYLAN:. But there's a protocol.

DR. VOGT: A therapy.

DR. STETLER- STEVENS: We are | ooking at
CD22 anyway. So | can do hairy cell |eukem a.
They <conme in. They're fresh.

DR. MARTI : VWhat are the antibodies
that you're being asked to quantitate?

DR. BRAYLAN: 20, 22, 19, 33.

DR. STETLER- STEVENS: Syntax CD6.

DR. BRAYLAN: 52, 25.

DR. MARTI: | heard runors about 23.

DR. LENKEIl: But not 36 or 33.

(I naudi bl e.)

DR. VOGT: Now the other thing about 38
is that we have good reference values on 38. If we
were going to try to do 38 in a way that did not
require the CD34 biologic calibrator that's
probably a factor of the problem and we would know

if we were getting the right answer because there's

a history out there. So 38 strikes nme would be a
good nodel system It's seens to be useful to you
al |

DR. MARTI: | assune that 33 is setting
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of ANL.

DR. LENKEI : Yes, but then it's not to
be quantitated on BCLA. Then you have these two
for differential difference.

DR.  MARTI : I'm just trying to get a
census of the group of which ones are being asked
to quantitate, 22, 20, 19, 33, 52.

DR. BRAYLAN. Many of them have already

nmonocl onals in the --

DR.  LENKEI : Then you have to take
CD103 -- because it's the best one. It's the new
BCLL7Y.

DR.  MARTI : Is it being injected and
fused?

DR. LENKEI : No.

DR.  MARTI : It was my understanding
that these are ones -- Is 19 still in use? It was
conjugated to Ricin. It's pretty toxic to the
liver. 22 has replaced 19. | know there's one
other one mssing which is HulD10. That's the

class two. That's the study of the two sites. One
is at the NCI and one at University of |owa.

DR. FI SCHER: We're being asked to use
19 in sone of CD23 trials because of the fact that

it seems |like the CD20 is not available for us so
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we're being asked to quantitate the 19 for B-cells.
DR. TAMJUL: Also CD117 seek it.
DR. VOGT: And Gerry, I t hi nk
t herapeutic targets are prinary. In those cases

where there is considerable prognostic value, 38 is

not a therapeutic target, | guess, but it's very
useful .

DR. MARTI: No, | left it in because of
t hat .

DR. STETLER- STEVENS: VWhy can they do
it in psoriasis?

DR. MARTI : Psoriasis is whatever the
receptor is for the tunor necrosis factor alpha
That's where with the nonochrome anti body. ['"'m
sorry |I've forgotten its nane.

DR. STETLER- STEVENS: They've done sone
ot her too.

DR. MARTI: There are four or five that
have been infused but |'ve forgotten their nanes.

DR. SHAPI RO Do we know wthin the
next | eukocyte differentiation workshop which is
here in Adele and is being headed by Heddy Zol a who
IS fairly ol d hand at quantitative
i mmunof | uor escence.

Does anybody know off hand what's
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pl anned for t hat in terns of anti body
guanti fication? Steve Shore probably knows.
That's something that we should look into in the
sense that if we find out about it now we m ght be
able to get a lot nore information by the tinme the

wor kshop actually rolls around than we would have

ot herw se.

DR.  MARTI : It's interesting that you
should mention that because |I'm thinking of one
particul ar workshop where it was invol ved. It was

one of the first ones he was involved with. That's
when MESFs were used to form the antigramns. But
even prior to that workshop at the previous
wor kshop, raw fluorescence intensity numbers on
there were chal |l enged when that nunmber was used.

DR. SHAPI RO | remenber that at the
Bost on wor kshop that was in 1995.

DR.  MARTI : That was probably MESFs.
The one before that was -- That's a good thing to
t hi nk about. The next | eukocyte differentiation.

DR. LENKEI : I don't think it was
general because being bright and medium It was
two blue site classes.

DR.  MARTI : There was actually MESF

nunbers.
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DR. LENKEI : Yes, MESF. But before
VESF

DR, MARTI : So this is the list of
anti bodi es that have clinical targets. It nmust be

| NBs (phonetic) and nust not be approved yet.

DR. PURVIS: No, they're still going.
DR.  MARTI : They are on-going trials.
Actually | had a table made just before | |eft and

| couldn't bring it with me but there are 15 or 16
nmonocl onal anti bodi es that have been approved for
in vivo use in humans. "Il see if | can sneak
back in there.

DR. VOGT: |Is that a public list?

DR. MARTI: It's not proprietary.

DR. SHAPI RO ODd you know MOBT stands
for Mother of Biotherapeutic.

DR. MARTI : | don't think we're going
to shed any nore light on the kind of conditions

around everything under the name of sanpl e

preparation staining. One of the things on the
list was panels. This really isn't a panel. What
were you thinking under the terns that we're

t hi nking of phenotyping panel just in the setting
of four reagents or nore?

DR. STETLER- STEVENS: Yes, mul tiple
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reagents and how are you going to do it? What have
we decided that we need to do? \Wat |'ve heard is
we decided that we need to review the literature,
cone up with a listing of what's been done and how
the conditions vary. |Is that correct?

Secondly we need to actually sit and
several people need to study time of incubation,
t enper at ur e. Al | of these things determ ne
saturability, all of these factors with a specific
antigen and report it because that's not in the
literature.

DR.  SHAPI RO I would inmagine that the
anti body manufacturers, especially the ones who are
making kits, would have sonme of the information
that speaks to this.

DR. STETLER- STEVENS: | would imagine
So.

DR. M COY: As | listen to this whole
approach, that we really need to tear it apart a

little bit better. W've been |ooking at a | ot of

trees. How | see the forest is, there are three
ar eas. One is the nedical necessity/econom cs of
the clinical environnent. What do you really need

to do? What's the easiest way to do? How are you

going to get reinbursed for it? All that. That's
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one ar ea.

The second area is the biology of the
cells that you need to | ook at. What's going on
with the cells, with the markers on the cells and
so on? Then the third area is the technical aspect.

What do you need to do the quantitative flow to
gquantitate marks from just a fairly technica
standpoint? Now all these areas interrelate. They
interrelate probably in very disease-specific,
mar ker-specific way. |If we are going to start
tearing this apart, we have to look at all three of
t hese areas and have theminterrel ate.

DR. LAMB: Can | add one thing to that?

It is devel opnental therapeutic. Not necessarily
clinically utility but also used in devel opnental
t herapeutics when you're designing antibody-based
therapy, quantitative flow could be very useful.
Even if it doesn't ever reach the practicality of a
clinical 1laboratory, it's highly wuseful in that
setting.

DR. STETLER- STEVENS: There's going to
be indications of reinburseability. There's what
we can get reinmbursed for now | expect flow to be
around in ten years and what people got paid for 10

years ago conpared to now. If we denonstrate that
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sonething is useful, it will be ordered and will be
needed. If we never denobnstrate to do that, if we
denonstrate that it's not wuseful, it will not be
ordered and will not needed.

DR. BRAYLAN: I"d like to second that.

| believe the nedical necessity and the econom cs

will be clear if we have good nodels and good
t echni cal aspects that show sonme biol ogical
symetry on --
But unless we have that, we should show clinical
gui dance that we can do sonething for them So
it's going to very difficult to try to justify the
medi cal necessity. We don't have a |ist. If we
had a list, at least we could see if it has any
medi cal inplication

DR. ORFAC | think that that's true,
but not al ways. If you look at how treatnent
devel ops, you will see that even nolecularly target
treat ments. When you go to the patients, the
response i s heterogenous and you have to |look for a
expl anati on. Clearly when you wuse nonoclona
anti bodies for treatnent, the first explanation you
woul d expect is that it depends on the anount of
protein that your cells express. So that's why you

are required after the treatment is there. 1In this
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case, necessity is not com ng because you proved --
it's comng because there is a therapy that people
is using that is targeting a nolecule that they
think is devel opnent.

DR. BRAYLAN: Right, at this present
time, we are requested to provide sonme sort of
i ndicati on of how nmuch that protein is expressed
W do it now with pluses and mnuses or wth
intense medium -- What we are trying to do here is
try to make that expression of the cells a little
bit nmore elegant, not necessarily nore scientific
but nore el egant and conpar abl e anong | aboratori es.

Once that is in place, then the
conm ssions can say, okay, let's take all of these
patients that had so much of this according to this
that you can see they responded differently than
those other patients that had a different nunber.
But at the nonment, they cannot do that.

DR.  ORFAO But if you look at the
hi story especially of breast cancer and nonocl ona
anti bodies against -- they have stopped the
research in the sense that you only get treated
patients who express a certain amunt of protein.
So you are already bias -- so you cannot analyze

the clinical value afterwards. What | fear is that

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

235

the same will be done quickly for the | ynphomas.

DR. BRAYLAN: That's true. That's
true, but if you have data, you can go back and
determne if the treatnment is pretty nuch the sane
across the board. So you could potentially go back
and do a study.

DR.  ORFAC But if you |ook at CD20
t herapy, you got a paper saying that it was useful
in multiple myel ona. And you want people | ooking
for the explanation.

DR. BRAYLAN: I understand. But ,
Al berto, renenmber what he said initially when he
started to talk -- that what one | aboratory says is
positive, another |aboratory says negative. At
| east some sort of standardization would allow us
to prepare cells in the |aboratories, and then for
clinicians to say does this nean anyt hing.

DR.  ORFAQO | think it's very, very
i mportant to have that problem researched.

DR. MARTI : W really haven't been
di scussing this topic of quantitative flowin terns
of standardi zati on.

DR. LENKEI : St andardi zation is the
nost i nportant.

DR. MARTI : Many of us feel that the
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principles of quantitative flow that we lust or
seek after, that -- that the primary by-product of
t hat woul d be standardi zati on.

DR.  LENKEI : Yes, and then comng to
the studies, the first thing is to first think
about the protocols so that we standardi ze as mnuch
as possible, because otherwise they would be
wi t hout any neaning. So | think the npst inportant
is to use experience, our experience, to design
protocols which take into consideration what we
know now about the standardization in this topic.

DR. MARTI : In order to become and
remain an active participant in the AIDS cohort
studies, what is the plus or mnus value between
CD4 and two test tubes in order to stay in that
program and be designated an NI Al D approved |lab --
pl us or m nus what ?

DR. HULTIN: Five.

DR. MARTI: | thought it was two.
DR. HULTI N: That's for
reproducibility. It's four. But across labs, it's

plus or mnus five.
DR. MARTI: So plus or mnus two in the
| ab, across |abs five. | stand corrected. Thanks.

What should be the simlar goal here, wth
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gquantitative flow? It should be sonme type of --
|'"'m going to say this and you can shoot it down,

but it should be a calibration curve that's plus or

nm nus. If it's beads it should be plus or mnus
two percent or |ess. If it's antibody binding
beads, plus or mnus five percent. |'mjust saying

that for the sake of discussion.

DR.  SHAPI RO That's two percent of
what though? \What are you basing this on -- the
calibration curve plus or mnus?

DR. MARTI : I'"'m sorry. The fit of the
beads to the regression curve.

DR. HULTIN: Did you decide that --

DR. MARTI : No, we haven't, but | just
used that. If we are going to say that in your
| aboratory, plus or mnus two percent of the sane
antibody in different tubes -- if that represents a
| evel of reproducibility at t he per cent
determ nati on, what would you accept?

DR, HULTIN: |"ve taken a sanple and
run it ten tines. If it's a tough marker, |[|'ve
seen it vary by 10 percent, just the same two,|ust
collecting it again.

DR.  MARTI : I guess |I'm not naking

mysel f cl ear
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DR.  SHAPI RO No, you are neking

yoursel f clear. It's when you asked the question.

But the way he started asking the question was,
what is ACTG as for the way of reproducibility.
And the thing is that ACTG -- there are
statisticians who decided on what they should ask
for in the way of reproducibility. And we don't
have any of them here. Those are the people who
should be defining what we need to do for this
assay, because --

In fact there's a very nice study which
--1 think Molo Gorman is probably the first author
on it -- looking at the bionmetric imaging device
for CD4 counting versus flow cytonetry? And that
study is done differently from practically every
ot her conparative study of nmedical nethodol ogy that
has been published to date, in the sense that
everybody else would take the two nmet hods and then
publish the <correlation curve between the two
met hods.

And it was Becky Gelman who did the
statistics for that points out, that's ridicul ous,
because if you've got two machines that are
designed to neasure the same thing, of course

you're going to get a good correlation curve. And
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what you need to determ ne the experinmental biases
-- there are always biases -- is to devise two
ki nds of tests. And she devised those. Al l her
tests are devised, and that kind of thing serves as
an exanpl e.

And if you're asking -- to answer the
guestion that you' ve asked, about what do we need
to shoot for in terns of agreenment, once we get
this from one lab to several |abs, what kind of
agreemrent do we need to nmake this wuseable, you
really need t he i nput of one of t hose
statisticians.

DR. MARTI : Well, | think we can get
t hat . To conplete the thought, because of ny
si npl e-m nded approach to this is, that | think the
parallel to getting plus or mnus two percent on
CD4 positive cells between tubes is that, in order
to do quantitative flow you need a calibration
curve. And whether you display the calibration
curve this way or this way, all I'mtrying to ask
is: How do we neasure the acceptance --

DR. SCHWARTZ: You're doing -- what is
the acceptable performance of an instrunent is one
guestion which we wused to use to qualify a

| aboratory that even participates in a quantitative
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survey, because if they didn't have an instrunent
t hat worked, we knocked them out. But the rea
guestion to be parallel to the ACTGis -- in terns
of either intensity in MESF units or ABC, hopefully
the anti body was all the same and then you could go
to ABC by knowing the F/P ratio -- how do they
conpare across things. And | don't think you're
going to get better than 10 percent.

DR. SHAPI RO | woul d agree.

DR. SCHWARTZ: And people have bitched
about 25 percent when we've done our things, and
Rodi ca did one for a year for five countries or so,
and she got around 25 or so percent. And that's --
you know, conpare that to radiotracers and that's
pretty damm good.

DR. MARTI : If you are a new |ab just
setting up in West Virginia, and you want to do
guantitative flow, what would this group require?

DR. SCHWARTZ: Agai n, you should use
Mandy's thing of -- that's a |earning curve --

DR. MARTI: Ckay.

DR.  SCHWARTZ: -- and you expect that
lab after the sixth or seventh tine to conme into
wher ever -- the rest of the mark. Now, we're

| ooking for an absolute nunber, and from the
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experience of the people who have run these Kkinds
of things for quantitation, we've usually gotten --
at the absolute best was five percent when we
controlled everything, with only five |abs that we
beat over the head to do it exactly the same way.

On the nore open surveys, we've gotten
-- on really good agreenent -- 15 percent, and it's
gone up to as nmuch as 25 percent. There hasn't
been the things that were run properly in 50 or 100
percent. And this is both in ABCs and MESFs.

DR, MARTI : So if I go into a CLIA
certified lab and I'm asked to do an inspection to
see that this l|aboratory can be certifiable for

guantitative flow, what am | going to be | ooking

for? When | open the book of SOPs, how will I
know?

DR.  SCHWARTZ: CLIA is -- Performance
Agreenent Across Labs is another. That's the CAP

Labs. You are asking two different questions.
DR.  MARTI : Again, to nme, that cones
back to a calibration curve and performance

characteristics.

DR. LENKEI : Yes. So I would | ook at
the quality control of things. To me that is one
of the basic things. After that, | probably would
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| ook at the reproducibility of result; after that,

the coefficient variation. Because we are doing
t hat . We validate our methods at our |aboratory.
So in ny condition, |I would ook at the entire --

for good antigens to see how is the consistency of
results.

DR. MARTI : So one of the guidelines
from CAP is that | split a sanple in my lab and
take it to your lab and we run it blindly. Then we
sit down and | ook at the data together and see if
it matches.

DR.  LENKEI : It's nore than that,

because you have to choose robust protocols in

order to be able to do that. So instrunment is one
t hi ng. If we want to run sonething, then we have
to select the nobst robust protocols. VWhat this

needed to do is to inprove the reputation of
guantitation for <clinical application. In that
case it should be a good selection of protocol
survey of agencies, and what do you know about
standard of instrunments, and then do it.

DR. ORFAC But | think it's inportant
to note that, in a certain way, people were using
sem -quantitative approaches by flow in a day-by-

day basis. And that's why you see the m nus, plus,
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pl us-plus, and plus-plus-plus. And this neans that
soneti mes it m ght be t hat really usef ul
information is not a nedian value or a nean val ue.
And it m ght be over or below a certain val ue.

So I think it's inportant also to have
this information in mnd that not in all situations

-- let's say, if it's a very high value, it m ght

be -- it's clear that that would be responding to
treatment. If it's very low, it's clearly below
the cut-off. So it's also inportant to notice that
there is I|like a wndow, which 1is nuch nore

i nportant than the --

DR. SCHWARTZ: What you have to
understand is the w ndow, and not do it
subj ectively.

DR.  SHAPI RO But years back, when the
clinical interest in quantitative study first cane
up -- and | don't even renmenber how nmany years ago
it was -- Alan Landay had ne make the rounds of
four or five labs that were doing the good stuff.
And they all had -- they were all using the sane
anti bodies; they were all using FACScan -- and so
they were all given FITC MESF beads, your FITC MESF
beads, European MESF beads to run.

And what it came down to is -- if you
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picked out a cell type; | looked at them in
different labs -- and they were naking no attenpt
to define a w ndow analysis or quantify anything.
Al'l they were doing was running the MESF beads, you
know, daily or weekly, or whatever. And what |
observed was -- if you | ooked at, say, where these
CD4 cells canme out, you know, if they canme out
bet ween peaks two and three of the MESF beads in
your lab, it canme out between peaks two and three
of the MESF beads in another |ab, which basically
backs up what |'ve heard.

It's saying that intuitively there is a
sem -quantitative base of flow data that is really
t here. And so -- and in many respects, it al nost
gets harder when you try to mke it nor e
guantitative.

DR. SCHWARTZ: Except when you get to
the next lot of beads, unl ess you make it
gquantitative, you're screwed.

DR. SHAPI RC: Ri ght.

DR. ORFAC I think the established
approach is the conparison with the normal cells
you have in the -- So both cells stain for the
sane marker. It would be what Bruce was show ng

for CD64. |Instead of having | ynphocytes which were
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negative, you would have a positive controlling
site of something fromthe sane antigen.

DR. SCHWARTZ: That's a good -- to neke
t he solutions but you can't.

DR. HOUTZ: It seenms |ike, properly
done, you m ght denonstrate validation. But if you
were the inspector and if it was ny |aboratory, |
woul d need to denonstrate that there were criteria
being followed, that there was specific rationale
for that criteria, that there are particular
guidelines with respect to sanple prep.

| don't think we can all agree, | nean
with respect to sanple prep on, you know, a
particular lysing tinme or incubation time, and so
on. But | think that, you know, there's a |ot of
this nmet hodol ogi es wer e devel oped her e by
manuf acturers, or a lot of mnufacturers using
i nvestigators' data. | nvestigators had their own
assays. But | think, you know, we could establish
specific guidelines in terns of fixation. You wl
see a loss in ternms of ABC val ues. You know t hat
you'l | see changes with respect to tenperature.

I think that if we essentially can
agree on specific guidelines and basically make a

specific recommendati on on those gui delines, that a
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nunber of these factors are going to affect your
results. Then | think that we could be at a point
where we could begin to establish a certain set of
gui delines and perhaps sort of a method validation
f ramewor k t hat custoners -- not cust oners,
investigators -- could use which would be useful
for them in establishing their criteria for
what ever quantitation assay they are going to
perform

DR. LENKEI : The problem is that
fixation can increase the fluorescence of sone
antigens and can decrease the intensity of others.

It's really a trenmendous anount of factors which
are interesting. So I think we have to have sone
basi ¢ approach, sone basic tools, to go farther

DR.  FI SCHER: Everybody's wusing the
same protocol and the sanme antigen

DR. LENKEI: Yes.

DR. FI SCHER: Then it won't matter
whet her it increases or decreases the fluorescence
in the long run because we're all using the sane
pr ot ocol .

DR. LENKEI : Yes. Exactly. Exactly.
But then you have to have standardized protocols

and to use the sanme antibodies, because probably
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this is the confusion. You have to use exactly the
sane protocol, exactly the same anti body conjugates

in doing the same protocol, to perform exactly, to

try to adjust your instrunent. And then you have
the same results. If you think about nmulti-site
st at us or conpari son of results in t he

| aboratories, then you have to find the conclusion
at the end.

DR. TAMJUL: 1'd like to just comment on
this and what she's saying. And |I'm basing this on
two factors of ny experience. One is just as a
sal esperson going into quite a few different
| aboratori es, bot h clinical and research,
t hroughout nmny territory and, in sone cases, other
parts of the country. The second is evaluating
subm ssions for the ASCP flow qualifications, which
i nclude asking for detailed information on how the
instrunents are set up, calibrated, what antibody
QC they do, what specinen QC and process control
t hey do.

| can al nost guarantee you that if you
t ook everybody's protocol in this room and put it
up against one another for, whether it be for
i nstrunent set-up, whether it be for antibody QC,

there are going to be differences. It's not
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st andar di zed.

DR. ORFAC | think also if there is a
paper saying that if you strong CD20 or you have
over a certain nunmber of nmolecules of CD20, that
the patient will respond. People the next day wl
be trying to reproduce that.

DR. TAMJL: And |I think we also have to
recogni ze that perhaps not every flow cytonetry | ab
that even does inmmunophenotyping is going to be
able to successfully and accurately vyield a
quantitative result. It's sonmething else to think
about .

DR.  ORFAC Also | would like to say
that -- my inpression in the consensus neetings is
t hat we have many opi nions but few data.

DR. TAMUL: Yes.

DR.  ORFAO And that's typically a
probl em | would favor selecting one of these
areas and go for it. Certainly you will find and
you will control for many variables that would be

useful for other.

DR. LENKEI : Yes, because it was our
project in the group -- Not so many consensus
papers based on expression, but experinments.

Because it's very easy to tal k about things.
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DR.  ORFAO Are you talking about

consensus but, you would say, not of opinions --

DR> LENKEIlI: No. Consensus --

DR. ORFAO. -- for scientific data?

DR. LENKEI: Yes. For scientific data.

DR. STETLER- STEVENS: Can we say -- at
this point, can we make a statenent and be certain
--put this in witing -- that you nmust, in order to
have intral aboratory conparisons, you nust use the
sane incubation tine, i ncubation tenperature,
anti body clones, and have a |ist of things that you
must do? Can we say that, and do we have the data?

DR. SCHWARTZ: Intra?

DR. STETLER- STEVENS: |Interl aboratory.

DR. SCHWARTZ: You need to do it intra
first.

DR. STETLER- STEVENS: Intra too. So

if we can make this statenent and we have the data,

then that is the statenent to make. You have to
use the exact same conditions for it, and |ist
them And we can conme up -- If we can conme up with

a consensus as to that --
DR. BRAYLAN: We can't cone up with a
consensus of doing this to do the experinent.

DR. STETLER- STEVENS: Yes, you can.
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DR. BRAYLAN: But we need to test it.

DR. STETLER- STEVENS: The consensus on
what needs to be | ooked at.

DR. VOGTI: One internediate position on
this is that we need to construct an editorial, for
instance, or a neeting report or however you al
want to approach that, and to point out that at
this time it's hard to interpret the literature
even though it's out there, Dbecause of these
factors and that there is a group that is now going
to systematically look at -- on a case-by-case and
factor-by-factor basis -- as npdel systens. Not
that we can | ook at every case and every factor.

But we <can certainly |[|ook, just as
Dol ph has done with fluorescein. You know, it took
sone years to get that one thing down to where, |
guess, it's close to rationing.

DR. STETLER- STEVENS: But then we need
to |l ook at again, if people already have | ooked at
it.

DR.  VOGT: Yes. There is not in the
literature now enough information to conpare across
the values that have been reported for binding
capacities. | think the only exception is the CD38

dat a.
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DR. STETLER- STEVENS: However, if you

have inter-laboratory -- if you have data, research
data, that you have done, denonstrating that | can

make different values based on different tines of

i ncubation -- or, if | do it on ice or at room
t enper at ur e. And if we have that and | can show
this, then I think we can state pretty nuch you

have to have the same conditions in order to get
the same answer. If we had data that's already
been done. Do we need to go out and redo it if
Rodi ca has done it, for exanple?

DR, MJI RHEAD: Well, you know, she's
using a different clone, and you may --

DR.  MARTI : The only thing that vyou
don't have to do is if two labs are doing it
identically right now, and | mght even say -- |
m ght even say it was peer reviewed and published.

That m ght be one you don't have to do. |Is anyone
aware of such a situation?

DR.  MJI RHEAD: | think you need to go
back to what NCCLS st ates.

DR. STETLER- STEVENS: |In CD20, you have

to use X conditions. What |I'm saying is you can
say that you have to think about all of these
conditions when you do quantitative flows. You
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cannot assune that your tenperature is okay. If we
have data showing that it varies according to -- if
you differ tinmes, you differ this, vyou differ
clones -- then we have data indicating that you

can't use different clones carte bl anche. You have

to stop, study and validate -- for each antigen
that you study -- the nethodology. And you use the
sane nethodology to get the sanme answer. That's
what |'mtal king about. 1'mnot saying --

DR.  SHAPI RO Assuming that in sone
respects, there's stuff in the literature that says
incubation time, license conditions, tenperature,
the clones you use -- all of these things wll
af fect the measurenments you nake. And so, since we
know that that's true -- | nean, the question is,
are you asking that sonebody -- since we know that
that's true, we assune that if we control for all
of those variables in designing a protocol for use
in multiple | aboratories, that we will mnimze the
effects of all of those factors. And | think that
that's not a bad assunpti on.

If you are asking, do we need to
actually design the study that shows that, for this
particular thing it nmakes a difference, | don't

think we need to do that. | think that just froma
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practical point of view we can say, let's just
stipulate that this is how you design a protocol.

DR. BRAYLAN: I think we all agree
there are different conditions that make for
different results. W don't have to redo that.

DR. STETLER- STEVENS: Yes.

DR. BRAYLAN: The problem is to agree
on what? How are we going to agree on tenperature
or sonething el se?

DR. STETLER- STEVENS: That's going to
have to depend on the antigen. You study it. You
can't say that what you're going to use for one
antigen is going to apply to another antigen.

DR. BRAYLAN: No, but what's the gold

standard? | don't know that. The problens | have
with CD20, | don't know which approach is better
and wor ks.

DR.  MARTI : That's the problem You
don't have a gold standard. | still think the gold

standard for positive control is CD4.

DR. VOGT: There is no question that's
it's true and that we should use that.

DR. MARTI : If you can't do CD4, you
got a problem

DR. BRAYLAN: But you said CD4 is --
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DR. STETLER- STEVENS: VWhen you're

| ooking at Bcells, you're going to have different
pr obl ens. It's going to always change. I think
it's going to -- we're not going to come up with --
I f you made everything for this amunt of tinme, at
this tenperature, with this clone doing this match

But, what we can define is, how do you
determ ne how to set up your quantitative flow.

DR. SCHWARTZ: It's all based on where
you get a plateau, and you have to accept the
criteria of saying you have to have a certain
quality of that plateau to even to do quantitation.
What it takes to get to that plateau is up to you.

Sonme people could do it on ice for an hour, and
ot her people can do it for ten mnutes at room
tenperature, and you will get the sane pl ateau.

DR. BRAYLAN: Are we going to accept
the plateau as being the best reference?

DR. SCHWARTZ: If you don't, you can
get any answer depending on any condition. So if
you do not get a plateau, you better not do any
guantitation with that answer.

DR, WOOD: What | was wondering is,

we're tackling this from the top down. We're
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| ooki ng at the thing, tal king about the things that

are difficult to do. \What about starting fromthe
bottom up and finding out where the gray zone
starts, the basic things. Let's run beads. Can we
agree on beads? Moving there to sinple cell
nodel s, and noving on up the I|ine. VWhere does it
beconme gray? Were do we nove from saying: yes we
can do full interlab type conparisons, to: wel |
maybe we can alnost do it here, to: this is the
poi nt where we stop. And we can't do it yet.

DR.  FI SCHER: That's true because,
before you can start conparing any nmethods, you
gotta first start with sonething Abe has advocated
for years, and that's instrunent setup. What are

you doing to use to set your w ndow of anal ysis?

DR. LENKEI : We have that also in the
second project. And | hope we wll publish it
soon. | am guilty, as Bob says. I have all the

results, one year's work with the sanme w ndow for
finalizing, the same one as | told you, and it
showed that the variation <can be very nuch
ef f ect ed.

But what | think is inportant if we
select Bcells, we can do this again, based on al

our know edge, and selecting the basic protocols
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according to our know edge today.

DR. BRAYLAN: But then you have to go
back to the instrunents.

DR. LENKEI: Yes, but --

DR. MARTI : | want to go back to Jims
comment that starting with beads you mght all
t hi nk, oh yeah, we can do, |ooks pretty easy. Do
you know when Myron Waxdol was doing proficiency
testing and he sent out beads? As: Well, now,
this is sonething that the lab won't have to stain.

They can't possibly screw this up. All they gotta
do is put it in a tube and run it. Well, if there
were two peaks, you can count on sonebody m ssing
one. |If there was three, you can count on somebody
m ssing two.

DR. SCHWARTZ: Twice | did CAP studies
provided for 700 |aboratories and asked how many
peaks were in this thing. Si xty percent got five.

Twenty percent got four. And it was because they
didn't set the wi ndow of analysis and their key was
of f-scal e.

DR. LENKEI : In our study, three
| aboratories couldn't set the same w ndow for
finalizing during one year. It showed up that they

--using the |ocal window if they had good
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experience with that, they could -- they had good

results -- But, again, and bad -- with the --
presenting the final data for finalizing.

But, yes, it's inportant to have the
best protocol to look for these. And they were
anal ysing the variations -- but, no harm done. I
used the beads 10 years now, and my conclusion is
that, as we know, we have to use both beads and
cells as calibrators, because it can be a problem
with space and | have very limted space in ny
system Because beads can |l ose their fluorochrone.

And | renenmber once with ny quality
control and with the best system wi th quantum MESF,
that | obliged Becton Dickinson to change and to
revise ny instrunment according to the publication
from Canada, that when you use these functional
paranmeters then you can detect instruments which
have bad logarithms -- anplifiers. And | did it
and they <changed it and we never got good
functional paraneters. The technician from the
system got so furious that he reversed the
anplifiers, and still it was the sane thing. They
wer e the beads.

So | want to tell that. The concept is

very good. But if you don't have problens for one
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year, two years, but we have to be aware that we
can get into problens with beads that we get. So,
in my |aboratory we have a quality control in which
we have beads and we have cells vague. And the
cells are CD3, stained with 4 especially for
cal i bration because calibration has nore problens
even now. You have to detect the problens,
especially the three of these, which are so
i nportant.

So we have the same w ndow for
finalizes on both sides -- and for calibration. W
get the sane when we do it after each instrunent
service. We [ ook at the w ndow for finalizes and
we | ook at the reproducibility, which is quite
conplicated. But then we are on the safe side. So
to set the wi ndow, we have both Cali BRI TE and we
have QC w ndows, because one of them can be wrong,
and then you know that it's not this one. |It's the
not instrument. |It's the beads.

And then for other things also we have
-- we are on the safe side. So I want to say that
beads are very good, but we have to be aware of
this.

DR. MARTI: Kat hy.

DR.  MJI RHEAD: Soneone has proposed an
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averagi ng approach, and | understand why. Because
anot her possible way to do it is that -- today
there are a bunch of people in here that are
interested in Bcells, for one reason or another.
Okay? Now, | also happen to think that this is a
group of people who are very expert and interested
in quantitation. I|'"m sure that each of them in
their own |aboratories has worked out sonething
that they have found to be reasonably reproducibl e,
and they have their reasons for having chosen
whatever it is that they have chosen.

If you could get four of those people
to share protocols with the other |abs and |earn
each other's protocols, and say, okay, how do we do
and share sanples, and what -- and say, okay, you
are each going to have sonme kind of variations.
And that is, | think, the fastest way to find out

which vari ables seemto i nfluence the results nost,

and which ones give you the nost robust, if you
i ke, agreenment -- even within that small group --
and help focus sonme of the -- okay, what are the

key variables for the systen?

Now, | agree with you that you can put
together a list of variables that are likely to
i nfluence the outcone. But | think a faster way
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that -- |I'm in great synpathy with Alberto's --

t hat we need data. Start with -- pick a system
It won't tell you what to do for every other system
but would it establish a precedent that there was a
way of getting to a consensus by exchanging
protocol s and dat a.

DR. SCHWARTZ: I nmean, you can do that
by making a matrix, a checklist against the |abs,

find out where the differences are and then have

the people run an exchange and things |ike that.
But we have the roadmap -- as NH likes to call
t hings now, roadmaps -- on what to do. Because

that's the data of how each of these |aboratories
do things.

DR. STETLER- STEVENS: We've already
det erm ned that. Lance, you've tal ked about what
you' ve done, have validated in your system And we
have systens where he's able to get good
guantitation in nore than one |aboratory. That's
done with a marker and antigens. Period.

DR.  MJI RHEAD: That's using a single
protocol, okay, and that's what we've found out
day-to-day woul d be reliable.

DR. TAMUL: Actually it's surprising --

and you and | are thinking very nuch alike.
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Because when | wanted to say originally when Mary
Alice brought out that we don't have published
data, part of the reason is that we are totally
ignoring a huge ampunt of data out there, that's
not published because it's not com ng from academ c
| aboratories who have the time or the notivation or
t he push to publish.

There are huge sets of data out there,
some of which could come from the large reference
| abs. Norman and | have talked about this before
at some other neetings. There are a nunber of
| arge reference | abs out there that have devel oped
sone very standardi zed protocols. If there was a
way for them to share that w thout infringing on
confidentiality and conpetitive issues, there's a
huge anount of data there that coul d used.

DR.  PURVI S: That's what's difficult,
because there are experiences that people have that
are mmjor factors. We have already raised these
here several tines. Each system you are going to
end up looking at all of these variables to make
sense of what you can do. There are sone systens
that you may not be able to conpletely saturate
but if you choose the concentration and an anti body

to use it at in a standard protocol, you can
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reproduci bly quantitate a val ue. And that's, |
think -- I think that's what we have to do.
I don't think we can get to a point

where we're always going to be, you know, this is

at saturation. But if | can get consistent
reproducible results -- and clinical trials are
really what | think is going to introduce this.

These are on-going now, and we're really seeing the

utility. Yes, there's proprietary information
that's involved in that. And | would |ove to share
all of the study data that | have, but | can't do
t hat . | can show you sone of the stuff that we've

devel oped that we've tal ked about in general senses
in the past. But | don't think we can go, you know
-- I'"'mgoing to give you nmy protocol and here's --
you go off and run it.

DR. BRAYLAN: And it's to go back,
because nost of us -- we have hunks of data too,
with 20 years in a very standardized controlled
manner. W can go back and --

DR. TAMJL: But that's what |'m saying
is, that many of the larger reference | aboratories
have nore data on nore patient specinens in a
shorter period of tinme where the nethodol ogy was

likely to be nore standardized.
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DR. PURVI S: Across |l aboratories wth

multiple sites and nultiple controls.

DR. TAMJL: Exactly. If there was a
way that data could all be sonehow put together
wi thout identifying the source of the information,
that could just say, okay, this laboratory did it
this way and found that these variables work
Laboratory B did it this way and found that these
were inportant. And put that together in sone sort
of meta-analysis, it could then be | oaded on top of
each other and eventually the things that are
i nportant woul d cone out.

DR. MARTI: Jean-Luc, conmment.

DR. D HAUTCOURT: Because we don't have
enough dat a. Maybe first basic experinent is, and
because sone of use believe that we can receive an
order of a clinician to nake a conputati on on sone
antigen, naybe soneone of us only believe in the
ol d one. Let's suppose that in a few weeks we
receive all the sanme request of the clinician and
make a quantitation of the CD20 in these patients.

If we performthis result in dispute and we don't
have an consensus --

DR.  MARTI : Let's say if we had a

sanple on a normal person and we could share that
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with several |abs for CD20 determ nation or would
you want the sanme sanple on one patient?

DR. D HAUTCOURT: We can perform a nean
like this before. Let's take ten different nunber
of patients and we get normally after 10 or 20 we
must get the sanme nean.

DR. LENKEI : CD20 has a nuch greater
variability than CD4 anyhow, even in nornmal
patients. Not to talk about variability of CD20
nature in patients which have been denonstrated, we
can tal k about that. One thing would be for the
future when we do these experiments to work with
stabilized blood for this type of experinent as a
conmon substrate. We can tal k about things because
even if we have many results normal MW and ME and
others if they are not published, it will take five
years to publish that. We can use our experience
to design probably something that would be useful
for the future.

DR. STETLER- STEVENS: Nor man, you have
work-up conditions for several antibodies. Are
they the same for each antibody? So there is not
going to be any standard protocol, period. So bury
t hat i dea.

DR. PURVI S: But we started a table up
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there and taking the matter of fluorochrome and
ri ght now these are factors that nust be eval uated
each time you go through devel oping an assay and
let's not worry about writing down this CD and this
CD. Then as we develop assays, the question is

going to be whether ny assay and your assay we can

| ook at and conme up with the sanme concl usions. | t
may depend on the antibody clone that | choose
versus your choice. If we're going to |ook at

this, we're going to have to be able to share our
data in some way and conme up

DR. FI SCHER: Gerry, between you and Bob
to FDA and CDC you ought to have a way to put this
maybe even on a secure database so that maybe
sonebody's data that they don't want necessarily
out anong the general public, if we are all bound
by the constraints of having been involved in this
not to release the data to the general public, but

share the information on a secure network where you

can actually go in and fill in the table under
Norman's nanme and he does an experinment. Then he
fills in all these criteria that he's figured out
is best for this particular antigen. Maybe 1've
done the sanme experinent, | fill nmy results in
there and they are a little different. Then the
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two of us can say let's figure out where the
di fferences are.

DR.  PURVI S: And this is where Kathy
was going here to find out whose nethodology is
nost reproducible within nultiple labs. |f we have
four nethodol ogies, |I've got ny nethodol ogy, you've
got your nethodology, she's got her nethodol ogy,
and | run yours as well as mne on the sane sanpl es
and then we conpare.

DR. SCHWARTZ: Wth this availability
you will be able to use it wthout having to do a
whol e bunch of mess of quality, etc. It's also
like a blind study because he's not holding your
hand doing it.

DR. D' HAUTCOURT: Let nme mke a
conment . If we expect a very large variation in
individuals, is it logical to follow the goals of
every standardi zation for quantitation?

DR. LENKEI : Yes, because when you
detect the variation --

DR. D' HAUTCOURT: Yes, i f t he
i ndi vidual variation is so big.

DR. HULTIN: It's nuch bigger.

DR. LENKEI: Yes.

DR, HULTI N: It's okay. CD38 has a
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huge variation. You can go from500 to 1,000. But
if you have 2,000 that's a lot different.
DR.  LENKEI : It's not standardized.

You don't have a statistical significance.

DR. STETLER- STEVENS: The two action
items out there, one is to list from experience
what you have to do when you start out. As

consensus gui delines you have to look at this. You
have to have the same this and the sane that.
Because, that shows people what -- A second one is
to take protocols that people have and to test for
big use, what we see as an inportant use in the
future and to test them at nmultiple sites and to
have those of us who are willing to foll ow sonebody
el se's protocol.

DR. SCHWARTZ: The third step down,
these lists are now what people's protocols are on
some chem cal website where that would the data of
how t hings are done and then you desi gn experinents
to validate what |ooks |ike the best one fromthose
l'ists.

DR. STETLER- STEVENS: How do we know
what the best one is?

DR. FlI SCHER: That's why | said if you

list themup there the ones that you are doing and
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the way you are doing it and we put them out there
then we can all look at this.
DR. LENKEI: If you would ask people on

the same blood sanple to produce their individual

pr obabl es, sonme standardized cytograns. For
exanple we will select criteria which are inportant
for diagnosis. Then you distribute to the

stabilized center and then you ask themto send to

you the cytograms and the results. Then you don't

need to test again all the protocols in the
| aboratori es. You can conpare the results. And
it's enough. Because | know when | work on ny
paper with experience, | ook at the figures, and
then | can tell. | look, | read, | rely upon this

paper or not because sone papers are based on bad
prem ses fromthe beginning so | should select. W
can get a very good consensus.

DR. STETLER- STEVENS: You can't tell by
reading the paper that mnmethods is going to be
reproduci bl e.

DR. PURVIS: There's too nuch data that
is mssing a lot of the literature so that vyou
can't reproduce what they have.

DR. SHAPI RO And it's sonewhat

intentional too by many researchers. They put in
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just enough to satisfy the reviewers but not so
much that they give away their intellectual
proffers.

DR. STETLER- STEVENS: That's true too.

So it would be good to test two or three protocols

identified in several |aboratories and you work
within your |aboratories. |If | use one protocol, |
get the same answer when | do it in duplicate,

triplicate, etc. Then | use another protocol and |
know there are problens in reproducibility within
that protocol to start with. Between |aboratories,
this is sonmething that we could do, not for every
protocol in the world but for a few that could
wor K. Not everybody in the world is quantitating
antigen expression.

DR.  PURVI S: A lot of systens that
probably w Il not make the clinical nmark. They
have intuitive pharmaceutical conpanies that they
study the EK, BD, all of this information. W have
to be smart and choose uniformy to one goal.

DR. MARTI: Bob has a conmment.

DR.  VOGT: Of the things that you can
control there's a lot but there's good control over
the instrunents. Now the instruments are pretty

good in the way you can set them up and use themis
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rel evant and consistent. Currently you can control
a calibrator. You can send everyone the sane
cal i brators. The third thing you can control is
the reagent wused for staining. In other words,
what |'m saying is the prep nethod seens |ike the
bi ggest source of variability between labs in a
practi cal sense. Whether it's a source of
variability in the final answer is we can get that.

You can get an answer to that question. That's
not a terribly hard question to answer.

If for instance you send the sane
normal bl ood sanple sonebody with enough T-cells to
count to every | abor at ory t hat want ed to
participate with the same calibrators, the sane
reagent and maybe nore than one reagent and said
run your prep nethod and report to us your CD20 and
not by the way just a single nmean answer but send
us your list of wvials so we can |ook at vyour
percentiles and see the spectrum of distribution
standards, then you would know how nuch the prep
met hod introduces to the wvariability and the
measurenment of CD20 in normal whole blood. G ven
that people like Norm and Raul have | ooked very
carefully at this particular system we would tend

to think that if everybody got answers that were
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close to theirs then that's probably good news. |If
there was a spectrum of answers, you would try to
figure out who was doing the thing that was nost
carefully worked out. If you try to get
everybody's nethod in doing everything, who is

going to keep that? Wo is going to organize it?

Wo is going to keep it up? I think sonme good
| aboratory data that |limts the nunber of variables
as much as possible and | think prep nethod is

probably going to be the variable that's going to
be the hardest to get people to change. People are
used to doing their particular method.

DR. BRAYLAN: Unl ess you show a better
way .

DR.  VOGT: Unl ess you show that it's
i nportant. The only way that you show it's
important is by |locking down all the other sources
of variability and showing that the prep nethods

have to be standardi zed. That could be done in six

nont hs.

DR. STETLER- STEVENS: I have a
suggesti on. Gerry and | were just whispering up
her e. "Il say it openly and people can refuse to

join in, but Normand Rodica, you both have strong

opinions in this area and have data in this area.
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Woul d you be in charge of a subgroup to detern ne
protocols to be studied for an antigen. ['"'m
wlling to work on it. People who are willing to
volunteer and to do what needs to be done to be
| aboratories tested can identify thenselves to you.

DR. LENKEI : | should like to take
Al berto on that because he was running the
experinments in Europe and has such a systenic eye.
So | think the three of us.

DR,  ORFAC But only for sonme tinme
because |'m very busy now.

DR.  BRAYLAN: My | ask a question?
How are we going to support this?

DR. STETLER- STEVENS: W have to get
some funding. W do have offers for supplies such
as beads and things Ilike that. Yes, we have to
work on that. We also have to have people who
decide what are we going to study and what
pr ot ocol s. We can't try 14 protocols. We can't
try everybody's protocol. " m happy to let these

two peopl e decide.

DR. LENKEI : W have all the sane
appr oach.

DR. STETLER- STEVENS: I"'mw lling to do
what they tell nme to do. If we can get other
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people who are willing to participate and do what
they cone up with, sonebody else will have to work
on the support and getting the reagents together.
I f you can come up with suggestions for protocols.

DR. PURVI S: My experience is that the
vendors are very wlling to provide antibodies.
Every system that we have gone into clinical trials
with, | call them up and say |'m studying this. I
want to be considered. You send nme your antibody.

In alnmost every case | have had every vendor's
anti body sent out to ne and |I can sit down and |
can do ny own.

DR.  ORFAC Just from pharnmaceuti cal
conpani es who are treating antibodi es?

DR. PURVI S: Some of the tine what we
do is they will provide us if it's a clinical trial
and they're asking us to develop their assay for
them then yes, they have a nonoclonal that they
are using that's one of the first things that they
will do is provide that to us for the clinical
trial.

DR. STETLER- STEVENS: You are going to

conme up with a recomendation for how to | ook at

guantitation. Does anybody want to be cut out of

t hat ? Does any manufacturer not want to be
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considered in comng up with a protocol ?

DR. MARTI: | can't understand why | DAC
woul d even, gi ven t he variation on t he
determ nation of CD20s, | don't know why | DAC woul d
want any flow lab in the country to mke a
determination on CD20 if it depended on whether
they were going to use their therapeutic nonocl onal
anti body.

DR. BRAYLAN: Do you think we coul d get
their antibody for testing?

DR. MARTI : That part | don't know. I
heard runors that they don't share it very well.

DR. SCHWARTZ: If we do this approach,
you are going to get three opinions which is a very
[imted nunmber of opinions of how to do it.
would like to be able to have a comittee be
established with maybe these sane people just |ist
the checklist, all the things that should be done.

That should be the first thing to find out.

DR. STETLER- STEVENS: That's was the
first action item

DR. SCHWARTZ: They can that today.

DR. STETLER- STEVENS: But the next
thing is what are we going to do after that?

DR. MARTI : That can be done tonight.
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| I'ike that.

DR. SCHWARTZ: It will be done tonight
and bring it in the nmorning. Woever wants to help
can help them The second thing is I'd |like to get
for all those checklists if you pick a particular
mar ker that you want, get everybody you know to be
able to fill in this checklist.

DR. STETLER- STEVENS: It's not going to
work |ike that. It's going to be different from
each antigen. And that | don't think we can do.

DR. SCHWARTZ: But we need to find out
what people are doing now, what antigen they are
usi ng, what tinmes, what tenperatures.

DR. STETLER- STEVENS: Vhat t he
different nunmbers in it wouldn't help.

DR. SCHWARTZ: But if you see a
pattern, how many people are doing it for three
hours? Nobody. But if there's a range than these
three people with experience can say what is the
consensus of all the methods that have been tri ed.

DR. BRAYLAN: But there's no consensus
because we haven't tried it.

DR. SCHWARTZ: That's what | say.

DR. STETLER- STEVENS: That's the data

we don't have. \What we do know is the things that
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are inportant. We don't have it.

DR. BRAYLAN: No, it's the data. I
don't have any choi ce.

DR.  SCHWARTZ: Nothing is correct in
t hat . If you have all the protocols of people who
have actually done the testing, then you can make

an intelligent guess.

DR. STETLER- STEVENS: | don't think you
can make an intelligent guess. You have to test
it.

DR. SCHWARTZ: This is the problem

You are establishing your hypothesis to test.

DR. STETLER- STEVENS: ' d rat her
establish the hypothesis what to test based on
their know edge and their sense of experience.

DR. SCHWARTZ: -- experience in what is
t he hypot hesi s.

DR. STETLER- STEVENS: But we're going
to focus on one anti gen.

DR. SCHWARTZ: On one anti gen.

DR. STETLER- STEVENS: Ri ght . But the

list that we can make is inportant. Tenperature is

i mportant. You can't just do it. These are the
things that we can all get consensus on. That's
what we can cone to consensus on tonight. There
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are just certain things that are inportant.

DR. SCHWARTZ: And even things that
aren't you should be able to |ist.

DR. STETLER- STEVENS: But | bet we'll
fight over exactly which one is right. If you
don't say it's inportant but mne's right not
yours.

DR. BRAYLAN: There's no gold standard
so it will be very difficult to determ ne what's
ri ght and what's wrong.

DR. SCHWARTZ: It's not about what is
right and what is wong. It is what i's
reproduci bl e.

DR. BRAYLAN: VWhat wor ks.

DR. STETLER- STEVENS: We don't know
t hat .

DR. HOUTZ: The fact t hat it's
i nportant is your input. That's your guidelines.

DR. STETLER- STEVENS: And what we can
just say is that we know from experience is that
the time that you incubate is inportant and it
changes your result.

DR. SCHWARTZ: Right now, let's ask
t hese three people how | ong you incubate a CD38 and

at what tenperature, just those two factors.
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DR, MJl RHEAD: It depends on what

anti body you are using.

DR. MARTI : 30 mnutes action at room
t enperature, CD38.

DR. PURVIS: We use 20 m nutes.

DR. MARTI : 20 mnutes at room
t enper at ure.

DR.  LENKEI : | was saying if it's
protocol, | saying at forty degrees to be on the
saf e side.

DR. MARTI: How | ong?

DR. LENKEI: One hour.

DR. MARTI : So 30 mnutes room
tenperature, 20 tenperature room tenperature.

(I'naudi bl e)

DR. STETLER- STEVENS: | think we would
agree that there are factors that if you vary them
it's going to vary your result. W can't agree on
what's the right way to do certain things. What's
reproduci bl e? We can study what's reproducible.
We all have experience that if you change certain
things you get a different result. That we can say
is a caveat.

When  you are setting up to do

gquantitative flow you ~can't j ust choose a
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tenperature for incubation out of the air. You
have to deternine the optinmal conditions for a |ist
of things.

DR. SCHWARTZ: But these three people
who did it on their own all got three different
answers.

DR. LENKEI : If we could choose three
pr ot ocol s.

DR. PURVI S: We don't want to
guantitate CD38.

DR. SCHWARTZ: All three |abs do.

DR. PURVIS: | haven't gone through the

extensi ve study.

DR. LENKEI : No harm done. We have a
ot of experience in this field. Dozens of
patients.

DR. FI SCHER: Answer your question.

VWhose cl one do you use? Whose clone do you use?
DR. LENKEI: You use the sane clone.
DR. FI SCHER: This is what |'m saying
He asked what tenperatures you used and maybe your
hour at room tenperature is good because the clone
you use works best there. But his clone works best
in his conditions.

DR. LENKEI :  No.
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DR.  BRAYLAN: W don't have a good
st andar d.

DR. FI SCHER: That's what |' m sayi ng.

DR. LENKEI : If you stain for one hour
the differences anong clones will be |ess because

you elimnate a | ot of opportunity --

DR. FI SCHER: That's not al ways true.

(i naudi bl e)

DR. STETLER- STEVENS: We're not going
to determ ne anything tonight that we're going to
go with. Because we don't know what's best. \What
we know is that if you vary sonething and what we
want to stop right here in the beginning is soneone
picking up a paper and saying gee | should
guantitate CD20 and I'll just put this stuff in and
|"m going to put the beads on. Because | have the
beads | can do it. So what we have to have is a
list of things that you have to optim ze. I think
we can cone to agreenent that you have to optim ze
certain things. After then it's the big trials
that are going to determne the best nethod that
wor ks. You do it and you get a response that
correlates to a specific antigen density. You
report that.

But we don't want everybody to think is
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okay 1 know that these factors are very inportant
in being reproducible so therefore |I have to | ook
and say what is the tenperature, what's the tine,
what's the antibody clone and how to go through and
do all that so that when they are trying to
reproduce it they think about what's inportant.

That is sonething that we can be very helpful to

t he general community wth. Then we can | ook at
one antigen and try to det erm ne t he
reproduci bility. If we find out that each method

is highly reproducible and gives you a different
answer, that is still useful information.

DR. SCHWARTZ: To whont

DR. STETLER- STEVENS: To the --

DR. FI SCHER: \%% boss was t he
scientific director in one of the institutes at NI H
just recently attended a neeting where they were
tal king about trying to get the FDA to recognize
the presence of bio markers as indicators of
di sease. The fact that too nmany of the things
aren't recognized because, |o and behold, there's
no quantitation for them They don't want to use
them as indicators of a disease state because there
isn't a quantitative method to give you a hard

nunmber and say that this is what it is. Because
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everybody has their own opinion on what really is
an indicator for that. You heard from Lance on the
stuff he did with the CD38 because, God knows when
| look at my CD38 on ny B-cells on nornal
individuals, it's pretty dim You get sone of
these disease states it's brighter than anything
el se out there.

PARTI Cl PANT: Mary Alice, the problem
is we're trying to run -- What you are sayi ng about
comng up with a list of things that you do, that
actually needs to be expanded. You need to cone up
with consensus of how you validate an assay. Maybe
that's the end goal for this neeting.

DR. STETLER- STEVENS: What you have to
val i date and how you validate an assay. That would
be the third action item W need to cone up with
instructions as to how do you validate your assay.

DR. SCHWARTZ: That's |ater.

DR. STETLER- STEVENS: This is only
sanpl e preparation we tal ked about. We have not
yet gone into conpensation.

DR. MARTI: That's tonorrow.

DR. STETLER- STEVENS: Anal yses, al |
t hese other things. And the beads versus cells.

What marker are you going to use? We're just

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

/ANAN AR A AAAA VAIACTHINIATARN N~ ANAATE A7AA R



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

283

tal ki ng about how you are going to stain the cell

Are you going to lyse then? What are you going to
do? We'Il never reach consensus in this group this
year on exactly how we're going to do everything,
but we <can come up wth consensus of what's
i nportant, how do you determine if you are doing it
right, and we can look at some nmethods for one
because it will be an instructive exercise for al

of us. We'll learn something fromit. Others wl]l
learn from the experience when you report it.
Tomorrow we're going to have to talk about

conpensation in QC. W can't argue as nmuch because

we won't get through it. I think people are
starting to go out the door. Do people want to
stop now?

DR. MARTI : Is there a consensus that

we can start at 8:00 a.m? That's not too early.

Al those in favor of 8:00 a.m signify by saying

aye.
(Chorus of ayes.)
DR.  MARTI : Opposed? Abst entions?
Unanimous. [It's 8:00 a.m Of the record.

(Wher eupon, the above-entitled matter

was concluded at 5:44 p.m)
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