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PROCEEDI NGS

DR. ZOON: | want to wel cone everyone to this
Wor kshop on Current Topics in |Immunohematol ogic Testing. |
am Kat hryn Zoon. | amthe Director of the Center for
Bi ol ogi cs.

When ny staff asked me to introduce this
particular topic, it is sort of our boutique topic, one
which is a very small niche but one that is extrenely
inportant in terns of blood safety because if we don't do
this right, then we really don't have the appropriate skills
and opportunity to help people with blood transfusions
overal | .

So I want to just, one, tell everybody that the
Center does view this as a very, very inportant aspect of
bl ood safety. 1In saying this, we are excited to be able to
support this workshop and have you all here, and |
particularly want to take the tinme to thank ny staff who
pl anned this particul ar workshop, Joe Wl czek, Helen Morrow
Worst, and Sheryl Kochman. They worked very hard putting
this together and | hope it provides the opportunity, and |
woul d |Ii ke to encourage your input during the course of the
wor kshop today to make sure that all these very inportant

I ssues get discussed.
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In recent years, FDA has participated in a
nati onw de effort to enhance the safety of the blood supply
in this country. | think there is no doubt that bl ood,
whether it's this year, |last year or will be next year, is
al ways under a |l arge spotlight.

W work in a fishbow in the blood industry, you
do, we do, and it's very inportant that the communi cation
bet ween the FDA and the people in the industry is very clear
and that the expectations are clear, because if they are
not, on either side, the fishbow tends to gravitate
dowmntown into the halls of Congress. So we will continue to
have these workshops and help to support the efforts in
i nprovi ng bl ood safety.

W have nmade very great strides over the past
several years in the area of blood safety, and | think
overall the public can and shoul d have confidence in the
safety in our blood supply. But in the same context, the
bl ood banking industry, as we know it, has evol ved over tine
and has becone far nore conplex than it has been just even
25 years ago, which for sone of us seens like a long tine,
but in the real tinme world, actually isn't that |ong ago.

One of the issues that we would |ike to focus on
isinternms of the i munohematol ogic testing, this is one of

the safety layers in the blood supply. The devel opnent of
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new standards for these products, which will be discussed
today, is really an essential elenment in one of those |ayers
of safety.

It ensures that patients are typed and screened
correctly to assure conpatible cross match, and if you | ook
at the history of the standards that have been set, you wl|
see that the standards have cone fromthree different
sources: the Public Health Service Act, which CBER has
wor ked under for the past al nost hundred years; the Food,
Drug, and Cosnetic Act; and FDA gui dance docunents, which
are currently ones that we will continue to use to get the
appropriate interpretation of regulations out to the
i ndustry as needed.

They do a great deal in our mnd to define our
role in what the standards are, and they also have a lot to
do with the business that we have franmed today. FDA s role
often is to set standards for products that have been nmade
by multiple manufacturers, so that when you read the
| abeling of the product, it describes the set of properties
and that they are consistent and that the standards that we
set determ ne those properties.

Today, we have the participation fromthe acaden c
community, the manufacturers of bl ood grouping reagents, the

anti - human gl obulin and reagent red blood cells, and nost
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inportantly, from people who use these products, so that we
can see if there is a way to better define these standards.

We have designed the workshop with a significant
anount of tinme to allow open public discussion and enabling
exchange of information and ideas, so | very nuch would |ike
to wel cone you today and thank you for your participation in
advance and | ook forward to the outconme and products of this
wor kshop, so thank you very nuch.

| now have the great pleasure of introducing Mary
Gustafson. Mary is head of the Division of Blood
Applications in our Ofice of Blood Research and Review It
is always a delight to introduce Mary.

Mary, thank you very nuch.

Openi ng Renar ks

MS5. GQUSTAFSON:. Thank you, Dr. Zoon, and we are
gl ad that you were here today to wel cone the participants of
this workshop. | would also like to reiterate the wel cone.
It's kind of a crumy day outside in Bethesda and it is also
very, very close to the holidays, and we are very happy to
have your participation today.

W are very pleased to sponsor this workshop for a
smal | but inportant segnent of the blood industry. Wth all

t he enphasis today on infectious disease testing, we
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sonetinmes forget that if the red cells aren't conpati bl e,
nothing el se matters after that.

That is probably an overstatenent, but we have
becone so accustoned to the quality of your reagents and the
safeguards that are built into testing that we sonetines
overl ook the critical inportance of the reagents in
transfusi on nedi ci ne.

In case there is not time later, | also want to
reenphasi ze Dr. Zoon's thank you to the staff nmenbers who
put together this workshop today, particularly Sheryl
Kochman whose vi sion and persistence in working towards
having fol |l owup workshops after the very, very successful
1990 reagent wor kshop has nmade today's workshop a
possibility; and Hel en Wrst, who works with Sheryl, and has
worked tirelessly to organize and plan today's program M.
Len Wl son, who is the branch chief of Sheryl and Hel en, and
whose branch manages the CBER regul ated devices that vary
everywhere fromrefrigerators to nucleic acid testing, and
in that vast area of nedical devices, he always seens to
find time to give his attention to each product |ine; and
| ast but not least, to Joe WIlczek, who is a nenber of the
office's Policy and Publication staff, and he is the program
coordi nator for today's workshop. Sonetinmes when a wor kshop

cones of f without a hitch and seens to be effortless, we
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forget that it takes a ot of logistics and planning to
really devel op each part of the workshop

Today's topics have been carefully constructed to
bring public discussion to areas of interest and concerns.
First of all, the norning will be spent on anti-D reagents.
We coul d probably spend three or four days and not get
through all of the topics involved in anti-D testing, but it
is areality that because of the success of the Rh
i mmuni zation progranms, we are really not dealing with a
nunber of polyclonal anti-D reagents and we have to | ook
towards the future.

O course, there is the problens that are rel ated
to the weak-D and partial -D phenotypes in donor and patient
popul ati ons when we tal k about the nonocl onal reagents.
There is also the pol ycl onal - nonocl onal bl ends and how t hey
detect the partial-D phenotypes, the clinical inpact
basically of switching from polyclonal to nonoclonal -D
typi ng serum

We know that there is not consensus in the area of
D typing and we hope that we have a spirited discussion and
cone to sone agreenent by noontine today.

The afternoon, we have several topics that deal
with performance, primarily starting off with the

performance of antiglobulin control cells. W all pretty
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wel I know what this control should be, that a weak contro
is the best control for a test, but we also know that we
have users that expect that 4-plus clunp, and if they don't
get that 4-plus clunp, they think there is a problemwth

t he reagent.

So with nore enphasis today on pharnmaceutica
processing in the bl ood bank and process controls, perhaps
we can tal k about user education and see if we haven't
reached a tinme when we can nake the control really a good
control for the users.

There is also the issue of saline - saline whether
it's honenmade or whether it is bought and whether it has
clains for buffering or whatever, we all know that there is
the icky-stickies that sonmeti nmes pervade all kinds of
serol ogical testing, and is this background noi se that we
just have to put up with, or are there strides and advances
that we can make in the area of saline.

The | abeling that goes with the products. It
seens that there is a | ot of maybe overreadi ng of the
package inserts in trying to make distinctions fromvery
smal |l wording differences, and I think we would |ike to have
di scussion today to see if there is not a way to |evel the

playing field and to really have clains of superiority based
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on true superiority, and not just subtle reading of package
insert differences.

And | ast but not least, we want to tal k about the
val idation and the use of the bl ood grouping
instrunentation, and | hope we are not all worn out by the
time we get to this topic, because it is very inportant as
we are becom ng nore and nore automated in the |aboratory to
di scuss what is the vendor's or the manufacturer's
responsibility in devel oping and validating the equi pnent,
and what is the responsibility of the user in making sure
that that equipnent is appropriate for the user environnent.

W have a very, very full day planned and so
wi thout further ado | amgoing to turn the programover to
Sheryl Kochman.

| nt roducti on

M5. KOCHMAN. First, | have a few brief
announcenents.

As you probably all noticed, we are not allowed to
bring any food or beverages into the hall, so if you need
refreshnents, you are going to have to step out.

Restroons are to the right and |left outside of
t hese doors. There are tel ephones across the hall and
upstairs. There are soda and snack machi nes out to the

left. There is a food court upstairs where we expect nost
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people will probably be getting their lunch. There is a
cash machine in the | obby upstairs if you came not quite
prepared to dish out the noney. So that kind of handles the
mechani cs of the pl ace.

Again we want this programto be very lively. W
have cone here with [ ots of questions, not necessarily many,
if any, answers, and we are hoping that that is what today's
session will do, is get us sone of those answers.

We al so want people's ideas about how we can sol ve
sone of the problens. You have the option of either com ng
to the m crophone and giving your comments and concerns at
the mke, or if you are a little nore timd, there are sone
note cards in your panphlet. You can put your question or
comment on a note card and we will collect themat the
ai sl es periodically.

Wth that, | would say we need to get noving
because we do have quite a tight schedul e.

Thank you.

Specificity/ Sensitivity of Anti-D Bl ood

G oupi ng Reagents

M5. KOCHVAN: | would like to first introduce
Mal col m Beck, who is going to be our first speaker on the
Anti-D

Donor Center |ssues

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



at

MR, BECK: Good norning, everybody, and thank you,
Sheryl .

The title of ny talk is a bit deceptive | think.
| wasn't quite sure what | was going to be tal ki ng about and
Sheryl gave ne a couple of different titles, but finally, |
deci ded that she just wanted ne to be provocative and
devel op sone discussion, so it probably doesn't matter
whet her you agree with me or not provided we have got
sonething to tal k about at the end of the day.

| am going to be tal king about anti-D from a bl ood
donor center perspective. Just to start at the beginning,
then, | suppose in the early days of D typing, 1940 and
onwards, this was a relatively strai ghtforward procedure,
not hing too conplicated, but this age of sinplicity didn't
| ast too | ong.

It was soon realized that Dis terribly inportant
secondary to ABOin terns of clinical significance, highly
i mmunogeni ¢ and 80 percent of D-negative recipients of D
positive bl ood could be expected to product anti-D.

[Slide.

Thi ngs got conplicated in 1946 when Stratton,
per haps unnecessarily, clouded the waters by describing DU

| think it was Byrd who said that shortly after the
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description of DU, it was clouded with an unnecessary aura
of nystique. | wish | had said that.

It was clear that the D antigen canme in various
strengths of activity and Stratton showed that sone D s
coul d be denonstrated by sone anti-D s, but not others, and
he was able to nmake a distinction between what he called
hi gh grade and | ow grade DU s, but it nust be renenbered
that at that time, in Britain, the anti-D reagents nost
peopl e were using canme from singl e-donor sources, whereas,
in the rest of the enlightened world, pooled entities were
bei ng used, so probably only the very | owest grades of DU s
were being recognized in the USA at that tine.

It was clear, too, that this was an inherited
characteristic, two nodes of inheritance nost comonly
resulting froma trans effect wwth big C and perhaps nore
frequent in blacks. As reagents got better and better,

t hen, fewer exanples of DU were detected until today only

the very lowest grade DU is recognized at all, and the
critical significance of this is still questionable.
[ Slide.

Thi ngs were even nore conplicated in 1951, Shapiro
was the first to describe a D positive person who apparently
made anti-D in response to D-positive blood. There was sone

question as to the validity of Shapiro's results, but it
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wasn't | ong before other exanples cane along, and so the
idea that D was a npbsai c was soon accept ed.

[SIide.

So the point today then is that it's clear that D
represents a continuumfromthe strongest D, which will be
D--, that m ght have as nmany as 200,000 D sites per cel
right down to the weakest partial D's, which may have only
100 D sites per cell and a continuum between the top and
bottom of this curve

In the early days of D typing, human pol ycl onal
anti-D could make a di stinction between what was clinically
i nportant D-positive, and what was clearly D-negative. Now
that reagents are changing a bit, that distinction is not as
bl ack and white as it once was, and that perhaps is where
our problemis.

[SIide.

So what has changed then? Well, clearly, the
reagents have changed.

[SIide.

Wiy did the reagents change you m ght ask. Well,
traditionally, anti-D was pool ed human pol ycl onal materi al .
We used it for many, many years, and, as far as | am
concerned anyway, it made a conpl etely unanbi guous clini cal

di stinction between D-positives and D negati ves.
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[SIide.

Unfortunately, polyclonal anti-D is becom ng
scarce for all the obvious reasons, because we nmake these
di stinctions between D positives and D-negatives in our
donor and patient populations. W rarely stinulate anti-D
by transfusi on because of the success of RhoGAM and ot her
reagents of the like. It is rarely stimulated by pregnancy
t hese days and we find that the deliberate stimnulation of
vol unt eer donors is unethical these days.

[SIide.

So the sorts of reagents that are avail able right
now it seens to ne are there are still sonme solely human
pol ycl onal material around. It seens that nost people are

usi ng nonocl onal - pol ycl onal bl ends and perhaps the future

wi | | be nonocl onal - nonocl onal bl ends.

[ Slide.

For donor testing -- and | nust stress this is al
| amtal king about this norning -- for donor testing,

today' s pol yclonal reagents and the pol ycl onal - nonocl onal
bl ends, particularly when conbined with autonmated

techni ques, which is enzyne-treated cells, seens to ne to
detect all but the weakest weak and partial D cells, but
it'"s this partial D that seens to be energing as a speci al

probl em
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[SIide.

Partial D then is a phenotype which | acks an
epitope or nore than one epitope of the normal D anti gen,
and the question is can we reliably detect these partial D
phenotypes with nonoclonal anti-D s, or perhaps a better
question is why do we care.

[SIide.

Vell, | amtold the reason why we should care is
patients who |ack a D epitope can be stinulated to nmake
anti body to the mssing epitopes if exposed to a conplete D
antigen. | shall say no nore about this because this is the
provi nce of other people on the programthis norning.

| am concerned with donors because | amtold
donors who | ack the epitopes could be msclassified as D
negative with an i nappropriate reagent, and if called D
negative, they mght stinmulate anti-Dif transfused to D
negative patients. Soneone in ny position with a donor
center can certainly not afford stinulating too nuch anti-D

in the D-negative patient population.

[ Slide.
So the situation is -- and this is growing all the
time -- these partial D s are being categorized first with

the anti-D s that were nade by D-positive people, but nore

recently with a series of nonoclonal antibodies until at
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| east nine different epitopes are recognized on the D

anti gen dependi ng on whose nodel one follows, others can
show you even a 30-D epitope nodel, but it is clear that
there are an array of epitopes that may help to conplete D
anti gen.

O these partial Ds, it appears to be D VI that
is stimulating so nmuch di scussion.

[SIide.

We are concerned about partial D s because
apparently human polyclonal anti-D w |l soon be unavail abl e.
Monocl onal anti-D s are proven to be pretty epitope-
specific. Category D-VI is the nost common partial D, at
| east in white populations as far as we know right now, and
D-VI seens to be anongst the least D sites, and nost -- and
this is the inportant characteristic -- nost nonocl onal
anti-D fail to react with D-VI cells.

[SIide.

So what, you say. Well, it is a question of
frequency. Here is sonme studies that have been done to
determ ne the frequency of D-VI, and they all seemto be
pretty well agreeing that the percentage is about between
.02 percent and .04 percent.

In our study -- | amsorry this is out of |ine,

relying on conmputers to make slides these days -- but we

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



at

find, and we regularly find, that over our DU popul ati on,
about 5 percent or about 0.2 percent of the total donor
popul ation is of the D-VI category, and we tend to do this
pretty regularly.

W |ike to keep about 20 exanples of D-VI as a
frozen cell panel because nmanufacturers often ask us to
eval uate their nonoclonals with D-VI, and this is sonething
that we can soon build a respectable library of. So I am
pretty confident that that is a popul ation frequency in
Kansas Gty anyway.

[SIide.

Well, is DVI really a problen? The factors that
i nfluence the antigenicity of D presumably include such
things as the nunber of D sites, the nunber of the D
epi topes represented on the particul ar phenotype, and the
i mmunogenicity of the epitopes that are present.

[SIide.

So if we look at each of these in turn, it has
been cal cul ated by -- and | have taken here the neans of
several studies -- the DDVI has relatively few D sites, in
fact, very few conpared to the R2ZR2, for instance, and may
be as little as only 100 sites per cell. It is difficult to
get too excited about an antigen expression where there is

only 100 sites per cell perhaps.
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[Slide.

The array of epitopes on D-VI is exceedingly
limted, |ooking at the 9-epitope nodel, only 3, 4, and 9
have been denonstrated. |[|f you |look at the 30-epitope
nodel, there is rather nore, but then there is nore as a
total.

[Slide.

Sorry about that. Wat that says, if you stand on
your heads, is that the D epitopes vary in their
i mmunogenicity, and the inportant characteristic of D VI
cells is probably the fact that 6 and 7 are absent rather
than what is present, because 6 and 7 are possibly the nost
hi ghly i mmunogeneti c.

[Slide.

So looking at all this, it seens to ne that two
views are prevailing these days. There is the cavaliers who
woul d | ook at all these factors and conme to the concl usion
that DVI is of relatively little clinical significance,
certainly in donor popul ations, and they would support their
argunent by saying that the i mmunogenicity of DVI is
probably | ow, although we don't really know.

The reasons for suspecting that they m ght be | ow
are the very low site density of antigens on the cells,

whi ch m ght be as few as 100, the few D epitopes present,
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t he absence of the inportant epitopes 6 and 7, the
relatively | ow frequency, only 0.2 percent in Kansas City
anyway, or nore significantly, there is no report of D VI
transfusion inducing anti-D in a D-negative recipient.

| could certainly be recruited to this school very
easily, especially when one considers that we never take
into regard other inportant antigens, such as Klittle ¢ and
things |ike that.

In fact, | did a quick calculation and we
transfuse about 500 units a day in ny area in Kansas City,
so we mght be tal king about transfusion to about 250
patients |If D-VI was not tested for, and masqueraded as D
negative, then, that would nean that a D-VI transfusion to a
D negati ve recipient woul d occur once every 30 days based on
a two-unit transfusion to each patient.

It is difficult to get excited about an event that
occurs so rarely when we conpletely ignore the fact that
each day in Kansas City, we regularly transfuse 20 units of
K-positive blood to K-negative recipients. Apparently,
that's all right.

[SIide.

Then, there is the nore cautious view Menbers of
this school would point out the full D antigen is highly

i munogeni c, so therefore there is an enotional appeal to
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regard anything associated with Dto be terribly clinically
significant, and, in fact, they will say the i munogenicity
of DVI is totally unknown, and the reason for this is that
experience wth anti-D typing with purely nonocl onal
reagents -- and that is the environment one would need to
estimate how frequently D-VI would be classified as D
negative, and therefore transfused to be negative -- that
experience is exceeding limted, so how do we know how
i munogenetic D-VI is.

They would also tell you that the site density of
D-VI can certainly be nore than the 500 that people like to
quote. Type Il and type Ill D VI's have rather nore D sites
than this. There m ght be as many as 12,000 on sone D-VI's.
So I think their position would then be so why risk it,
because the probl em can be avoi ded by sel ection of
nmonocl onal anti-D that does detect D-VI, and | could
certainly be easily recruited to that school, too.

You woul d probably want to know, then, what |
woul d recommend as an anti-D, and if |I could go to the
over heads now, please. | have got three overheads that |
woul d i ke to show you because | struggled with this.

[ Over head. ]

So what is the perfect anti-D for donor testing?

Well, if you ask ne what | want, | would | ove to have an | gM
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di rected aggl uti nati ng nonocl onal bl end which detects all 30
epitopes currently defined. Then, | have got no problem

[ Over head. ]

Since it's Christmas and | have been good al
year, why don't you give nme an anti-D that includes all the
other bits and pieces, too? Please note these included DHR
whi ch only appeared in print yesterday, | think, so | am
right up to date with this.

The final overhead, please.

[ Over head. ]

But to be nore practical, and join in the ranks of
the cautious school, | would say that | don't have nuch
choice, do 1? | need an anti-D that detects D, weak D, and
apparently D-VI, because while there is an opportunity to
i muni ze sonmeone, | can't risk it, and I am swayed, not so
much by science, as | am by conpetition, because we have
people in our area who would | ove hospitals to change their
supplier, and they are going around pointing out the
hepatitis tests vary in their sensitivity, and do you know
that the Conmunity Blood Center in Kansas City is using a
2.0 test when we have a 3.0 test. So what am| going to do,
if they go around telling people that the anti-D used at the
Communi ty Bl ood Center in Kansas City doesn't detect D VI,

whereas, ours does, so | amnot sure that | have a great
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deal of choice. |If | have a choice and | can detect D VI,
then, | suppose | had better.

Thank you very nuch.

[ Appl ause. ]

M5. KOCHMAN:  Thank you, Malcolm for an
enl i ghteni ng tal k.

Now, we would like to have Gail Coghlan cone up

Cinical Issues in HDN

[SIide.

M5. COGHLAN:  Since nonoclonal anti-D typing
reagents have becone wi dely used, there is sonme concern that
they may give different results than human pol ycl ona
reagents when typing D-variant cells.

The concern is that we nay be calling sone people
Rh-positive that are at risk of making anti-D. O course,

t hat problem al so exi sted when we use pol ycl onal reagents.
The question is whether the problemw || increase depending
on the specificity of the new reagents.

What | intend to do is review the record of Rh
i muni zation in our prenatal popul ation and di scuss what
i npact the use of nonoclonal typing reagents m ght have.
When you do a |l ot of reference serologic work, as | do --

and | think probably sone of you do, as well -- alnost by
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definition we | ook at the unusual cases and not the bigger
pi cture.

Since | amaffiliated wwth the Wnnepeg Rh
Laboratory, we really have quite a big picture when it cones
to Rh i muni zati on.

[SIide.

Qur | ab was founded in 1944 by Dr. Bruce Chown and
Marion Lew s, and since its inception, has been responsible
for all aspects of the nmanagenent of henolytic disease in
t he provi nce of Manitoba.

That includes all serologic testing of all
pregnant wonmen in the province, which currently has a
popul ation of 1.1 mllion, the nedical managenent of al
i mmuni zed wonen, and the care of those babies at risk of
eryt hrobl astosi s, and since 1969, the adm nistration of a
uni versal Rh i mmuni zation prevention program So, in other
words, we really have quite conprehensive statistics when it
comes to HDN.

[SIide.

This slide shows the total nunber of prenata
patients with a positive anti body screen that we have seen
each year -- in the background col or here -- and how many of

t hose had anti-D -- in red.
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As you can see, since 1969, when our Rh
I mruni zati on prevention program began, the nunber of wonen
with anti-D has dropped from about 80 percent of the total
down to about 15 percent in the 1990's. The top |ine here
shows the total nunber of births in the province each year,
and generally, that is between 16 1/2 and 17 1/2 thousand.

Now, obviously, we would like this nunber to get
closer to zero, and it is not through |ack of effort on our
part that it does not.

[ Slide.

| wll just through our prophylaxis program |
think it is safe to say that our Rh inmmuni zation prevention
programis as rigorous as any. It includes a 28-week
gestation injection of 300 m crograns of Rh-inmmune gl obulin
for all non-imuni zed Rh-negative wonen.

| f delivery has not occurred wthin 12 weeks of
this first antenatal treatnent, a second injection of Rh-
i mmune globulinis given. |If the woman has had two
antenatal courses of prophylactic anti-D, no postpartum
treatnent is given unless a postdelivery maternal bl ood
sanpl e shows no passive anti-D or there is evidence of a
significant transplacental henorrhage.

Those wonen who have had a 28-week course of Rh-

i mmune gl obulin then deliver before 40 weeks gestati on,
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recei ve postpartum Rh-immune gl obulin, 120 mcrograns if
t heir babies are Rh-positive.

W al so request a 36-week gestation maternal bl ood
sanple, which is screened for antibody, and all Rh-negative
wonmen who don't show any passive Din this sanple are given
anot her 120 ntg.

O course all Rh-negative wonen who have an
abortion, whether spontaneous or therapeutic, or are
under goi ng an invasi ve procedure, such as chorionic villus
sanpling or amiocentesis, are given protection.

[SIide.

G ven that rigorous Rh i mmuni zation prevention
program why do we still see approximately 20 to 25 cases of
prenatal wonmen with anti-D each year?

Well, first of all, you have to renenber that the
nunber of cases is cunulative. Once soneone has made anti -
D, they will show up in our statistics each tine they are
pregnant. In this table, | have just shown a breakdown of
t he probabl e reasons for immunization for all our cases
bet ween 1990 and 1995.

So if we look at this in sone detail, then, in
1990, we had 11 cases in what | have called the external

group. These are wonmen who are i muni zed before they noved
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to Manitoba, so they are not counted in our overal
treatnment failure rate of approximtely 0.25 percent.

Cetting back to these |adies, of the 11, 4 of them
were fromother parts of Canada, 2 were fromthe U S., and 5
of the |adies cane fromcountries where they had no access
to an i muni zation prevention program and nost of us |
think are fromNorth Arerica, so we all probably see people
that are fairly recent inmm grants.

Four of the wonen were from South Anerica, and one
was from Afri ca.

The next group in the table are failures, and
t hese are wonen who, as far as we can tell, were treated
foll owi ng our prevention protocol, but they still nade anti -
D. Six of those wonen were already nmaking anti-D by their
28t h week of pregnancy, and three of them had been given Rh-
i mmune gl obulin and still made anti-D.

The next group here is wonen that have had | arge
transpl acental henorrhages. There was five of those in
1990. O that five, one, the TPH that occurred in that
pregnancy, and four in past pregnancies, and, of course, as
soon as we know sonmeone has had a TPH, we give enough Rh-

i mmune globulin to cover the estimated size of the bleed,
but obviously, that isn't always successful in preventing

i nmuni zati on.
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The next group here is doctor error, and the
doctors had a good year in 1990 because we couldn't bl ane
any inmuni zati ons on them but an exanple of things that
would fall into this group, in 1991, we had two cases. One
of those | adies had presunably nade anti-D because she
wasn't given Rh-inmune globulin after a stillbirth, and
anot her woman had had an Rh-positive transfusion in
chi | dhood.

Now, speaking of doctors, there are sone cases
that you woul d al nost say were Acts of God, and | didn't
think it was appropriate to put a God row on the table, so
it is really quite amazi ng what happens.

One exanple would be a woman who was evacuat ed
fromher comunity because of a forest fire, and there was a
| apse in her prenatal care and she didn't receive any
antenatal prophylaxis. Again, natural disasters occur just
about everywhere, so that is always going to be a little bit
of a problem

Anot her case was a wonan who was visiting a nature
preserve in Nepal and was gored by a rhinoceros. Wth only
basi c nmedical services in the area, sonmeone decided she
needed an i nmmedi ate transfusion, and they used her traveling

conpani on as the donor. O course, he was Rh-positive.
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In 1995, this |ady had a baby that required eight
in-utero intravascul ar transfusions and three transfusions
after birth, but thankfully, in the end, the baby did just
fine.

Getting back to the table, we have sone cases of
i muni zation that can be attributed to the patient's own
actions. The case in 1990, that was froma woman sharing
syringes and needle to inject drugs.

O her exanples in that category m ght be wonen who
don't seek any prenatal care. W don't have too nany of
those. CQccasionally, we have a woman who refuses Rh-i mrune
gl obulin because it's a bl ood product.

The | ast group, unknown. It is just that those
are cases where we didn't get information or we couldn't
determ ne any |ikely imunizing event.

Until now, what | have been tal ki ng about are Rh-
negati ve wonen who nmake anti-D. Presumably, whether we are
usi ng pol yclonal or nonocl onal reagents, the normal Rh-
positive and Rh-negative blood will be classified as such
with no problem but, of course, there are always a mnority
of cases which fall into a gray area, and these are the
vari ant D phenotypes, so the question is what will happen to

this category now that we are using nonocl onal reagents.
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| thought I would first tal k about the group that
we have always called D user, nore appropriate now we are
calling a weak D.

[Slide.

| know that lots of policy state that wonen with a
weak D phenotype shoul d be considered Rh-positive, but it
has al ways been our policy to give DU wonen 120 ntg of Rh-

i mune globulin if they have an Rh-positive baby, and we do
this because there is no easy way to tell if soneone has a
partial D phenotype |ike Category VI or just a | ow nunber of
normal D antigens on their red cells.

So, in 1979, we gave postpartum Rh-immune gl obulin
to 29 weak D nothers who had Rh-positive babies, and then in
1980, we had 20, and, of course, in those years, we were
usi ng the pol ycl onal reagents.

In 1996, now using a nonocl onal typing reagent, we
had 18 wonen who were typed as weak D, and received Rh-

i mmune globulin, so it seens that there is a slight decrease
in our |ab and using our nethods in the nunber of people we
are calling weak D since we have been using the nonocl onal s,
but with the present nonocl onal reagents and the way we do
our testing, we should still be calling a Category VI a weak
D.

[ Slide.
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O course, Category VI is not the only Rh variants
that can nmake anti-D, so what about the other ones? Well,
we have al ways typed Category IIl, 11, IV, V, and VIl cells
as Rh-positive, and | expect that nost peopl e have.

Thi s depends somewhat on what the specificity of
your anti-D was |ike, but generally, that woul d have been
the case. Wth the current nonocl onal reagents, Category
L1, 11, 1V, V, and VIl cells should still be called Rh-
positive, so there is no change in the prophylaxis from past
practice.

Now, as | already nentioned, with the current
nmonocl onal s, we should type a Category VI as a weak D and
gi ve postpartum Rh-i mmune globulin if the woman has an Rh-
positive baby. Again, that is no change from past practice.

A case where we know nonocl onal reagents can type
soneone differently is with the very rare RoHar phenotype.
In the past, with our reagents and nethods, we shoul d have
call ed these people DU s and treated accordingly, but the
| gM conponent of the present nonoclonal reagents will pick
up the few epitopes of D on an RoHar cell and consequently,
we woul d now call these people Rh-positive and they woul dn't
get any Rh prophyl axi s.

There are two reports of people with this

phenot ype nmaki ng anti-D, however, we have never actually
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found a prenatal patient who has the RoHar phenotype. In
our | ab, we have always had a very strong research program
so unusual typing results that turned up in the routine
testing were thoroughly investigated, so obviously, | can't
say for sure that we never m ssed an RoHar, but | really
don't think so.

| al so asked Marion Lewis if they ever found
soneone of that phenotype in any of the hundreds of famly
studi es done for various gene mapping and genetic studies in
our research | ab, and again the answer was no.

So, at least in our population, | would say the
typing of an RoHar woman as Rh-positive is a non-issue. In
fact, we have only ever found one pregnant woman with a
partial D of any sort who nmade anti-D, and that was in 1966,
before the Rh i mmuni zation prevention program

The nomwas a Category VI-D. The anti body was
found in her fourth pregnancy, and although her baby becane
mldly jaundi ced and sonmewhat anem c, no treatnent was given
and the baby was fine.

[SIide.

So, we have a pretty paltry experience of D
positive people who make anti-D in our own prenatal
popul ati on, but we have al so had sone referred cases. W

don't have too many because we never really encouraged
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peopl e to send us that particular serologic problem but
presumably the cases that we did receive weren't selected in
any way, so | amhoping that this table shoul d sonewhat
reflect the relative frequency of anti-D found for each of
the partial D categories or phenotypes.

So, as you can see, we had one case of Category |1
with anti-D, four Category Ill"'s, nine Category IV, and al
but one of those was a GOa-positive, so therefore they were
a Category IV-A. There was five Category V's, and no
Category VII.

So | put that group on this side of the table
because | want to enphasize the point that these people have
enough epitopes of D that their cells will be agglutinated
by the mgjority of Ds and anti-D s nmade by Rh-negative
peopl e. Therefore, we have always called these people Rh-
positive.

We have al so made the assunption that there was no
point in giving them Rh-i mmune globulin if they were
pregnant because the passive anti-D would bind to their own
cells and offer no protection from i nmunization by fetal
cells with the normal D

We have al so had 10 referred cases of Category Vi
that nmade anti-D, but, of course, these referred cases wll

be drawn from goodness knows how many people that were
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actually tested. So again in our own popul ati on, we have
only ever had one Category VI that nmade anti-D. Also, these
cases here are not necessarily all wonen. Sone of them are
transfused nen.

We have never had an RoHar, a DFR, a DBT referred
case where soneone has nade anti-D or these are quite newy
described, at |east we don't know of any of those types.
Vll, RoHar, that was described in "71, | think, but you can
see, though, that we do have a fair nunber that we weren't
able to classify, so it is possible sonme of the
uncl assifieds may now fit into the DFR phenotype, but |
don't think any of them would be DBT's, since we routinely
test any cells with an unusual Rh phenotype with anti-Rh32,
and we woul d have followed up if any of the unclassifieds
had been Rh32-positive, since Marion and Hiroko Kaita from
our |lab were the ones who described Rhn32 and its associ ation
with the R--n phenotype.

So | really can't comment on how we woul d type
these two phenotypes in our routine | ab because we haven't

seen exanpl es, but whether or not we would call them Rh-

positive, and not give prophylaxis, | think is really
splitting hairs. |If we haven't found one of them who has
made anti-D in 50 years, | don't think we are going to have

a sudden epidem c
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Now, the other thing | put on this slide is the
| ow-i nci dence antigens that are associated with several of
t he phenotypes. Despite the nonoclonal panels of anti-D
t hat Mal col m spoke about, that you can use to determ ne the
epi topes present on a partial Dcell, it is nmuch easier to
identify which of the categories the cell fits into if you
can test for the |lowincidence antigens that are
characteristic of them

For exanple, if | really wanted to nmake sure
never called a prenatal patient Rh-positive if they had the
RoHar phenotype, | would test themfor Rhn33 if | had enough
Rh33.

The sanme goes for Category VI. The best way to
find one of themis to |ook for BARC. According to Patricia
Ti ppett, alnost all C positive Category VI cells, which is
t he nost common type of Category VI, have the BARC anti gen.

So | have no idea if it is possible, but what |
would do in a perfect world is make a bl end of nonocl onal
anti-G0a, DWBARC, Rh32, FPTT, whatever | could get | guess,
and test all the transfusion recipients and prenat al
patients with it.

Now, since it would be a waste of tinme in our
popul ation to add another test solely to pick up the odd

partial D, and since even in a perfect world cost
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cont ai nment would be a factor, | would try to nmake the

di  uent of the nonoclonal blend | had created as close to
that of ny routine anti-D as | could get it, and then
woul d run the nonoclonal blend instead of a totally inert
control serum sonething we have to do anyway.

In that way, | would pick up the odd partial D
Wi t hout increasing the nunber of tests | have to do, and |
think that is a better way of doing it than hoping for a
single anti-D typing reagent that is going to solve the
probl em of the gray area in red cell serologies.

[SIide.

But that was as bit of a digression. Really Rh-
positive patients with anti-D are not a problemin our
prenatal popul ation and they are not a problemin the
transfused popul ation in Wnnepeg either.

Qur Red Cross has a centralized cross-match
service for all of the hospitals in the city and accordi ng
to their reference | ab nanager, they al nost never see a case
ei t her.

But you have to renenber that our experience with
peopl e that make anti-D, even though they have sone D on
their red cells, is a reflection of our population. So, as

you can see fromthe ethnic breakdown here of -- this is
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fromour provincial census data from 1991 -- nost of our
popul ation is of European ancestry, 85 percent.

Now, these nunbers total up to nore than the total
popul ati on of the province because, of course, once people
have been in North Anerica for a few generations, they end
up usually with having a bit of a mxture of ethnic
background, so people are allowed to put down nore than one
on the census.

Anyway, the main point is that 85 percent of our
popul ation is probably caucasi an. We have a substanti al
abori gi nal popul ation, but nost of those people are Rh-
positive. Oiginally, they probably all were, but nowwth
sonme adm xture, there is a few Rh-negatives, but nost of
themare still Rh-positive, and as far as | know, a parti al
D phenot ype has never been described in an aborigi nal
popul ation, although there are a few partial D phenotypes in
Japan, but in the Asian group here, nost of those people
woul d be Rh-positive, as well, although that group does
i ncl ude sone people from I ndia.

But really the inportant thing is that we have a
very small bl ack popul ati on, and you have to renenber that
Category 111, 1V, and V phenotypes are much nore common in

peopl e of African ancestry, soO you can't necessarily take
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our experience and apply it to every popul ation or every
city in North Anmeri ca.

So, in conclusion, then, | would like to say that
in our prenatal service, virtually all of the wonen who have
anti-D are Rh-negative. Despite the prevention prograns,
this is still the biggest problem there is always people
that slip through the cracks and for various reasons wl|
make anti-D. In our popul ation, production of anti-D by
wonmen with exotic D phenotypes is really not a concern.

Thank you.

[ Appl ause. ]

M5. KOCHMAN:.  Thank you, Gail, for those very
interesting statistics. It is nice to be able to have sone
nunbers we can put our hands on for a change, instead of
having a | ot of inmaginary nunbers out there.

| would like to introduce a man who needs no
i ntroduction, and that would be John Case.

Manuf acturing |ssues

MR. CASE: Thank you, Sheryl.

The cross | have to bear | suppose is that since |
cone after Malcolmand Gail, you are going to find sone of
my remarks to be repetitive. However, | perceive ny role

here as being to put things into perspective, so to speak,
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by review ng the whol e subject of anti-D bl ood grouping
reagents.

[SIide.

| am supposed to speak fromthe manufacturing
poi nt of view.

[SIide.

| thought | would start by sinply going over the
varieties of polyclonal reagents as they have existed over
the years with which | amsure we are all famliar

First of all, there are the 1gG reagents that are
formulated in a high protein diluent, usually with a
macronol ecul ar additive to enable themto react reliably
with cells suspended in saline.

Secondly there are the IgMI|ow protein reagents
that are made from human pl asna from peopl e who have nade
anti-D in response to inmmunization.

Finally, there are the chemcally nodified IgG
reagents that because they are chemcally nodified, don't
require a high protein diluent nor a macronol ecul ar additive
and therefore can be fornmulated in a |l ow protein dil uent.

[SIide.

Now, if we consider, first of all, the nost
abundant |y avail abl e ki nd of polyclonal anti-D, which is the

high protein 1gGwth potentiators, they have certain
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obvi ous advant ages, the first being that they give good
i mredi ate spin reactivity in a tube test with saline
suspended red cells.

Secondly, they give good avidity on a warm slide
using whole blood or a 35 to 45 percent suspension of red
cells.

Thirdly, they give reliable detection of weak D or
what we used to call DU cells at the antiglobulin phase, and
are therefore abundantly avail abl e at reasonabl e cost.

[SIide.

The di sadvantages are associated with their
t endency to cause spontaneous aggl utination of |gG coated
cells, and for that reason they are unsuitable for D typing
of red cells having a positive direct antiglobulin test, and
secondly, you have to run a parallel control test on every
bl ood sanple tested using a potentiated high protein control
reagent, and preferably that should be one that is
distributed by the manufacturer that distributed the anti-D,
so that you have exactly the sane potentiator, the sane
| evel of protein, and, as a result of that, the sane
l'i kel i hood of potentiating spontaneous aggl utination due to
the presence of 1gG on the cells.

[ Slide.
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Now, when we cone to |ow protein | gMreagents,

t hey have certain advantages, too, in that the |ow protein
formul ati on avoi ds spont aneous aggl utination of |1gG coated
red cells.

Needl ess to say, if your sanple has cold
aggl utinins or sonething that causes roul eaux, you are still
going to get a tendency to produce aggregation that doesn't
have to do with the D antigen, but if you are sensible in
t hose cases, you woul d be used washed cells.

But in any event, these reagents are suitable for
testing lgGcoated cells, and they don't give a fal se result
due to spontaneous agglutination, and so there is no need
for a parallel control test.

[SIide.

The di sadvantages of such reagents are that there
is alimted potency attainable with the human source
material that is available, so you have to have a test that
i nvol ves incubation, you can't have an inmediate spin test.
You have to incubate for 15 m nutes or |onger, and you
cannot do the test on a slide.

Secondly, these kinds of reagents do not detect
the weaker forns of D, so you can't use them for donors.

Thirdly, there is a scarcity of suitable raw

mat eri al which influences the availability of it, and, in
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turn, inflates the cost. This kind of polyclonal anti-D has
al ways been extrenely expensive. |In practical ternms, this
reagent is bought exclusively for the testing of cells that
happen to possess a positive direct antiglobulin test.

[SIide.

Now, when we cone to chem cally nodified anti-D,
the very first exanple of which appeared on the market
towards the end of 1978, these kinds of reagents have
certain obvious advant ages.

Firstly, they have the same good potency as the
hi gh protein reagents because they are made from I gG and
t hey show good, strong reactivity at imediate spin and good
avidity on a slide.

Secondl y, because the effect of chem cal
nmodi fication of the 1gG nolecule is to increase the
flexibility of the nolecule, saline-suspended D positive red
cells can be tested without the use of a high protein
di luent or the presence of macronol ecul ar additives, so you
don't get spontaneous agglutination of 1gG coated cells.

[SIide.

Li ke lgMreagents, there is no need for a paralle
control test because your ABO test, providing it is truly
done in parallel with your anti-D test, provides an adequate

control unless the blood being tested happens to be G oup
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AB. Unlike 1gM products, these are suitable for the
detection of weak D by the antiglobulin test.

Finally, since there is such an abundance of |gG
raw material and the manufacturing procedure is relatively
sinple, there is an abundance of avail able product and at a
nodest cost. Incidently, | nmention all of this know ng
that, in fact, chemcally-nodified anti-D has gone
conpl etely out of fashion nowadays, |argely because it is
harder to get polyclonal source material in the first place,
and secondly, because with the advent of nonoclonals, it is
no | onger necessary to chemcally nodify 1gG

[SIide.

The di sadvant ages of chem cally-nodified anti-D
are that the nodified nolecule is vulnerable to enzyne
action at the hinge region, so if you have any protease
activity in your product, the potency tends to fall off
st eeply.

Secondly, if you have potency at too high a | evel,
you can have a prozone. |In fact, we put out in the very,
very early days our initial chemcally-nodified reagent cane
out in 1979, about the mddle of the year, and one of the
early lots was so potent, and we were so proud of it, until
sonebody in New Zeal and i ncubated the test for 30 m nutes

and found that it went negative with Rh-positive cells, and
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this had to do | think with the fact that when you
chemcally nodify the 1gG nol ecule, you | eave sone of those
nmol ecul es unnodified, so the result is that as you incubate,
nmore and nore of the unnodified nolecules go on to the cells
whi ch results in blocking of the sites and therefore the
reaction tends to go negative over tine.

Third, the stability of the chem cally-nodified
| gG nolecule is inferior to that of native 1gG for reasons
unknown.

[SIide.

Now, when we cone to nonoclonal anti-D, which cane
into the picture a little over 10 years ago now, there is a
relati ve abundance of raw materi al because once you have got
a stabl e, producing hybridoma producing anti-D, there is no
end to the anount that you can produce.

Peopl e often think that this ought to make it
cheaper, but if, in fact, you are a manufacturer that does
not grow your own hybridomas, and therefore you have to
share your profit wth sonebody that does, in fact, the cost
is not any less significant fromthe cost of buying human
pl asma.

Secondl y, the exceptional potency of nonocl onal
reagents is such in a |ow protein nediumthat you can get

i mredi ate spin results even though these are 1gM and you get
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good slide test avidity with these IgMreagents in a | ow
protein diluent.

[SIide.

The di sadvantages or the potential di sadvant ages
of nonoclonal anti-D are these. First of all, predictably,
a single nonoclonal antibody is not going to recognize al
the partial forns of D, because they are directed as a
si ngl e epi tope.

Secondly, IgMis always potentially |ess stable
than 1 gG

Thirdly, your tissue cultures supernate that
contains the harvested anti body doesn't contain other
proteins, so it is naked, so to speak, and is not protected,
so this may result in an unpredictable |loss of stability on
filtration because there is a tendency of 1gG and IgMto
stick to the nmenbrane infiltration

Fourthly, the availability of raw material could
be subject to uncertainty in the case your hybridoma
mut ates, and that could be a big difficulty because the
thing is that an FDA |icense is clone-specific, and if, in
fact, suddenly your clone dies out, you are going to have to
wait a long tinme. | hesitate in these prem ses to say how
| ong, but you could wait forever to get the FDA to approve a

new cl one.
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[SIide.

Now, when nonoclonals first becane available, | am
sure everybody is aware that the first |icensed nonocl onal
reagent or the first licensed anti-D reagent that contai ned
a nonocl onal conponent was that introduced by Otho sone
years ago now, and it took the world by storm so to speak,
inthat it was, first of all, a mxture of nonocl onal and
pol ycl onal anti-D, the nonocl onal conponent providing good,
strong i medi ate spin reactivity, as well as slide test
reactivity with nost D-positive red cells.

The purpose of blending polyclonal anti-Din with
that was in order to be able to detect the weaker forns of
D, but not only the weaker fornms of D, also the parti al
forms of D that the nonocl onal conponent didn't find.

Secondl y, the potency of the |IgM conponent
provi ded better reactivity with sonme of the quantitatively
weaker forms of D. In other words, sone of your "DU' cells
cane up by direct agglutination, and that is either an
advant age or a di sadvantage according to your point of view
If you think it's terribly, terribly inportant to give Rh-
negative blood to all "DU' recipients, then, you m ght be
al armed by that.

On the other hand, if you are bl ase about that,
then you think, well, it's a good thing.
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Thirdly, the polyclonal 1gG conponent is there to
provide antiglobulin reactivity with those forns of partial
D that are not recogni zed by the | gM conponent.

[SIide.

The di sadvantages of these blends are that sone
partial Ds are directly agglutinated by potentiated high
protein reagents, but may not be by the nonoclonal 1gM For
exanpl e, Tippett's category V was not well detected by the
MAD- 2 nonocl onal IgMthat was present in the first Otho
nmonocl onal anti-D, not that that is a disadvantage | hasten
to say, but it did result in the detection of sone cells
that used to be thought of as D positive, classifying them
as DUwth this new reagent.

Those anti-D s that are based on the NELP-3
nmonocl onal, some category V's react and sone don't react
wthit, soit is a mxture.

Secondly, nost nonoclonal IgManti-D s give good
strong agglutination of RoHar red cells, causing bl oods
formerly classified as D-negative to type as D positive,
whi ch creates confusion.

Now, you already heard Gail say that in her
Mani t oban popul ation of 1.1 mllion, she has never
encountered an RoHar, but as manufacturers of an anti-D

reagent that is capable of giving direct agglutination with
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RoHar cells, | have to say that we know of quite a nunber as
t hey have been reported to us as discrepant results in D
t ypi ng.

Thirdly, mxing 1gMand 1gG anti bodi es directed at
the sane antigen can dimnish the reactivity of the |IgM
conponent because of conpetition for sites, so this blend
has to be made very, very carefully. [If you put in too nuch

lgG you can, in fact, inpair the reactivity of your |gM

conmponent .

[SIide.

Now, nore recently on the scene has cone
nmonocl onal bl end, which is wholly nonoclonal, in other

words, both the IgMand the 1gG conponent are the sane,
monocl onal. Now, the advantages and di sadvant ages are
exactly the sane as those that apply to nonocl onal -

pol ycl onal bl ends.

You still have this potential for conpetition for
sites because al t hough presunmably your nonocl onal |gM and
your nonoclonal 1gG are directed at different epitopes,
nevertheless, there is a tendency, if you nmake the 1gG
conponent stronger, too strong, then, you can get, in fact,

some dimnution of the reactivity of your |1gM conponent.
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| just saw a recent paper actually of sonebody
that had proved that to be the case in Japan, who is present
in audi ence | noticed.

And additional disadvantage of these blends is
that partial fornms of D could exist that do not possess the
epi t opes agai nst which the individual nonoclonal antibodies
are directed. The use of mnultiple individual nonocl onal
anti bodi es could dimnish this likelihood, but do enhance
the effect of conpetition for sites.

| should also nention that froma manufacturer's
viewpoint, it is all very well to talk about putting in
unpt een nonocl onal antibodi es. Each one that you put in
adds to the cost. | nean everybody wants to buy cheap, but,
in fact, you know, even though these are nonocl onal
anti bodies, there is sone cost involved in manufacturing

each of the nobnocl onal source nmaterials.

[SIide.

Finally, you will hear nore from ne during our
di scussion later. | guess we have to be satisfied wth what
we have got, and Phillips Brooks wote sone years ago,

"Dreadful wll be the days when the world becones contented
when one great universal satisfaction spreads itself over
the world; sad will be the day for every nan when he becones

absolutely contented with the life that he is living, with
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the thoughts that he is thinking, with the deeds that he is
doi ng. "

Wth that, | shall finish. Thank you

[ Appl ause. ]

M5. KOCHMAN:.  Thank you, John.

Summary

M5. KOCHMAN:.  You will find in your packet a
publication that was recently sent to ne by Dr. Marian
Scott. | wanted to summarize sone of the concepts that are
described in that paper, because | think it could add a | ot
of fuel for our discussion today.

[ Over head. ]

So, | amgoing to kind of add a few additional
comments and bring up a few additional points to Iiven up
t he di scussions.

[ Over head. ]

First, to put some perspective on what testing has
been done with the use of the various anti-D reagents, |
just wanted to put up sone figures on the new nonocl onal
reagents.

As you can see fromthis slide, we have had five
di fferent manufacturers of nonocl onal - pol ycl onal bl end anti -
D reagents. The first was licensed in 1988 with a m nor

change to enhance consistency made in 1994. The second was
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approved in late 1990. Another didn't cone along until
1992, and then we have a new one in 1996 and a new one in
1997.

| also listed the nunber of |ots that have been
manuf act ured and distributed under FDA |icense for each of
t hose manufacturers. Now, sone of them| didn't have
records back to the initial approval date, so | know t hat
there were in excess, for exanple, of 24 lots of the first
produced prior to the change, and on the second reagent that
was approved, there were in excess of 49 |ots distributed.

It gives a rough idea of the kinds of usage we
were seeing. This doesn't tell you how many vials of
reagent were being used, but it gives a general perspective
of how much reagent was bei ng made and putting out there.

[ Over head. ]

There has been nention of nonocl onal blend anti -
Ds. W currently have two firnms approved to manufacture
those. The first was approved in Septenber of 1994 with a
recent approval in January of 1997, and as you can see,
there has actually been very few of these lots that have
gone out and been used in the market.

[ Over head. ]

Lastly, we have one manufacturer who has been

approved to manufacture nonoclonal anti-D that is a single
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clone of IgMorigin. That reagent does have speci al

| abeling with it. That one was approved in January of 1997,
and again only six lots of this product have been submtted
to FDA for release at this tine.

[ Over head. ]

So, bearing those dates and those nunbers in m nd,
it mght help to put sone perspective on what we know about
category VI, RoHar, and all the other issues that we are
tal ki ng about here today.

In the paper that | have included in the packet,
there is a description of one approach. It is predom nantly
a European approach to perform ng Rh grouping, and the main
basis for this approach is that you would treat bl ood donors
in one manner, and then treat transfusion recipients and
pregnant wonen in a different manner.

[ Over head. ]

Under that approach, the goal of donor testing
woul d be to classify as Rh-positive any weak D or D vari ant
that is capable of evoking an anti body response, and they
specifically excited categories IV, V, and VI, and RoHar,
including all the weak D s and the other categories, but
then when it would conme to doing the grouping on transfusion
reci pients or pregnant wonen, you would classify as Rh-

negati ve any variant not detected by current |gM nonocl onal
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anti-D s, and nost specifically, this would be category D

VI .

[ Over head. ]

Usi ng this approach, the use of the reagents woul d
al so vary. In the donor popul ation, nonocl onal - pol ycl onal
bl ended reagents would tested. | put roomtenperature.

Sone of themare imedi ate spin, sone of them have a bri ef

i ncubation, so | just |unped everything as roomtenperature.
So those woul d be tested at roomtenperature and at the
indirect antiglobulin phase to ensure that you are detecting
all the weak D s and the variants.

The nonocl onal bl ends tested agai nst donor cells
woul d al so be tested at roomtenperature and at the indirect
antiglobulin phase. | amsorry, there is a m stake on the
slide. The nonoclonal IgMs would be tested only at room
tenperature in the donors if they were used at all.

In a recipient or a pregnant nother, they are not
recommendi ng the use of the nonocl onal - pol ycl onal bl ends
because of the need for the indirect antiglobulin tests to
detect all of the exanples and because of the inherent error
in performng an indirect antiglobulin test.

They woul d al so reconmend that if you were using a
nmonocl onal bl end, that you would performthat test only at

roomtenperature to avoid the error introduced by performng
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the indirect antiglobulin test, and nostly they are
recommendi ng use of nonoclonal IgM testing only at room
tenperature by whatever the manufacturer's directions for
use are, and in general, you would pick two reagents in each
of these categories.

[ Over head. ]

So, as result of that type of testing, if you had
category IV and that person was a donor, they would be
grouped as Rh-positive. A recipient or a nother would al so
be grouped as Rh-positive. The sane would go for DV, and
ironically, the sane would go for RoHar

The D-VI's are the only ones where the donor would
be classified as Rh-positive, but then a recipient with that
sane phenotype or a pregnant nother would be classified as
Rh- negati ve.

[ Over head. ]

| think this introduces a real area of confusion
or uncertainty. They are now going to have D-VI individuals
who have two Rh groups depending on what they are. |f they
are a donor, they are going to be Rh-positive, and then when
soneday they becone a patient and they are told they are Rh-
negati ve, they are not going to understand how their type

has changed.
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O her areas of uncertainty are that if we are
treating RoHar patients as Rh-positive, we are not certain
whet her or not they will be able to develop anti-D from an
Rh- positive transfusion or from pregnancy.

Lastly, it is also unknown whet her Rh-negative
patients m ght develop anti-D s if they receive blood from
an RoHar transfusion.

[ Over head. ]

If we are | ooking for solutions to problens, |
think we can say that category VI may not be a nedica
problem Yes, it is going to be confusing to the patient,
but the approach described in the paper doesn't present any
medi cal problem just problens of confusing the patients, so
there will be necessarily no action except to counsel the
patient why they have two di fferent Rh phenotypes.

The RoHar issues do have potential nedical
probl ens, though. M question is do we, as is recommended
in the paper that | have handed out, wait and see what
happens if we are going to call RoHar's Rh-positive, or
shoul d we be proactive and assune that RoHar is inmmunogenic
and coul d cause probl ens, should we be working on sonething
to elimnate these probl ens.

One of the suggestions in the paper was that sone

reagents could be optim zed, so that they won't detect
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RoHar's. Apparently, sone of them have thermal anplitudes
that, with variation, they detect different variants to
different |evels.

[ Over head. ]

One thing | noted in review ng the approach that
was published is it does not describe how the fetus should
be managed. They apparently are using quite a bit of
advanced technol ogy in Europe, and they have pretty nuch
ski nmed over how you would test and group the fetus.
Presumably, they would be treating the fetus in the sane
manner as you would treat a donor in terns of how they are
cl assifying them

[ Over head. ]

Ironically, the paper brings up sone tinely
addi tional concerns. Under the European approach descri bed,
there are higher m ni mum potency standards than the FDA' s
current m ni num pot ency standard.

It is expected that the European Union is going to
adopt that higher standard under the Medical Device
directives that are forthcom ng.

Coincidently, FDA's two anti-D standards are
runni ng out and we are faced with having to replace them
and | think nowis the appropriate tinme for us to ask

oursel ves, since we have to replace the standards anyway,
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shoul d we consi der the European approach and raise the
potency of these standards or should we go forward w th what
has al ready worked in the past.

That is all 1 have.

| think now we can open the floor for discussion.

Open Discussion and Proposal s

MR. CASE: Who is going to speak?

[ No response. ]

MR. CASE: Well, perhaps | shoul d.

MR. BYRNE: One question with regard to the
standards. The current standards | believe are human based,
if we are going towards a nonocl onal base, reagent base,
assune that the new standards woul d be nonocl onal ?

M5. KOCHMAN: | think that is not an automatic
assunption. | think that the FDA views the standards as
m ni mum pot ency standards, and if we can achi eve that
m ni mum potency with a pol yclonal source, we mght well do
that, but | also think that we are not tied into one versus
the other. | think that we would go with what is readily
avai |l abl e and what consensus coul d be reached at in terns of
m ni mum pot ency.

Again, | would not view these standards as bei ng
appropriate for fine specificity, but nerely for the

pot ency.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



at

MR. CASE: Perhaps | could address that issue. W
own feeling is FDA shoul d adopt a hi gher standard now si nce
we have nonocl onal reagents available that, in fact, exceed
the existing standard for IgMmaterial by a very substantia
margin, and ny feeling is that the I evel we need is not
consistently attainable wth polyclonal material, so I think
they are going to have to adopt a nonocl onal standard.

| do believe that if we are neasuring the potency
of an IgMreagent, we should be neasuring it against an | gM
st andar d.

M5. RAY: | amMlly Ray. | amfromthe FDA, but
| have a question as a bl ood banker. Once we determ ne the
best protocol for accurately typing the donors, infants, et
cetera, how are we going to ensure that the Rhl G that we
adm nister wll cover the partial D and prevent stinulation
of the anti-D to do that?

M5. COGHLAN. W have never treated anyone --
well, nost of the partial phenotypes, |ike a category I1,
L1, 1V, V, VII, we have never given our Rh-inmune gl obulin
to those people, because we call them Rh-positive, and we
have never seen anyone that has made an anti-D, and we only
ever had one case of a category VI that nmade anti-D, and

that was before we had any treatnent program
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M5. RAY: Right, but the question was the RhIG
that you admnister, will that contain anti-DVI?

M5. COGHLAN: Oh, | see.

M5. RAY: To prevent stinulation by the nother.

MR CASE: Well, for as long as it is nmade from
pol yclonal material, | amsure it wll.

M5. RAY: That is declining.

MR. CASE: But when it cones to nonoclonal, |
don't know.

M5. RAY: Since that source is dw ndling.

MS. COGHLAN. Certainly the polyclonal do, | nean
because the people that we use for typing have done the
serum that we have used for typing for quite a few years in
our |ab are actually the wonen that were plasmaphoresed to
go, and their plasma was used in the Rh-immune gl obulin, so
| know for sure that nost of them probably all of them
woul d, their individual plasmas woul d detect a category VI.

M5. RAY: | guess this is nore of a point to
consider as the sources of the polyclonal or H G are
dwi ndl i ng?

MS. COGHLAN: Ri ght.

MR. CASE: If you want ny opinion, | think

category VI is a non-issue.
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M5. ROLIH  Susan Rolih with Imucor. | wanted to
agree with John Case. As a manufacturer, | think with our
anti-D standard as it exists is not an accurate
representation of what we want to do with the nonocl onal
reagents, and certainly would support a nore potent
st andar d.

| think at the sane tine, since we are all dealing
with a blend of 1gMand | gG conponents now to prepare our
reagents, to have a standard that only neasures the potency
of one of those two conponents, if we go to a standard that
is just an I gM antibody or against which we only test at an
i mredi ate spin phase, it is not only a direct representation
of what you expect to see as far as potency in an
antiglobulin test wwth that sanme anti-D reagent, and, in
fact, if you look at a | ot of products, you don't always get
consensus on a lot-to-1ot basis or fromthe manufacturers of
what activity is represented there at the antiglobulin
phase, so that perhaps we need to | ook at a standard that is
formulated a little bit differently or two separate
standards for both activity areas of that anti-D reagent.

MR, CASE: | think two separate standards is
appropriate. In fact, the approach we took when we
subm tted our application for nonocl onal - pol ycl onal bl end,

t he approach we took was that we would attain at |east the
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| evel of the IgMstandard in a saline test and that we would
attain the level offered by the 1gG standard at the Coonbs
phase, because that is the phase at which that becane
operative, and that was the approach we took.

Now, | think what is needed now is two separate
standards. The 1gG one could be polyclonal, | feel, but it
needs to reflect the reactivity of your product. |n other
words, if you product is reacting only at the Coonbs phase,
then, it is at the Coonbs phase you need to neasure to
conpare the reactivity with the standard.

George is next, right?

DR. GARRATTY: | have been a little slow getting
up because | amstill alittle confused on what we are
trying to decide on, but if I could just talk generically
about the subject and about the weak D's, | just thought
that there has been far too nmuch enotion over the years
spent on DU s and weak D's, as we are calling them now, and
| still think that.

| really don't understand the paranoia that seens
to exist in Europe about the weak D's and this driving force
t hat Doug Voak has to convert everybody to this is a nmgjor
pr obl em

| think it was put in perspective very nicely

about Malcolmand by Gail, and | agree with everything they
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said, and just wanted to add sone stuff that | am sure
everybody is aware of here in ternms of the donor, and

Mal col msaid that he didn't seemtoo concerned, but | also
agree if you wanted perfection, you could do what he said,
but nobody quoted the old work of Paul Schmdt, and |I am
sure everybody is aware of it.

Paul Schm dt, years ago, in this institution,
transfused over 60 people, D negative people with DU
positive blood, many of which were perhaps category VI, and
not one of them nmade anti-D, and they received whole units
of bl ood.

They di d make, however, antibodies, so they were
i mmunol ogi cally responsive, nost of them although it has
been argued sone of them were undergoi ng treatnent that
m ght have made t hem i nmunol ogi cally unresponsive, but they
made ot her bl ood group anti bodi es, but not one of them nade
anti-D.

So, | think there is no doubt sone individual may
make anti-D, but | think it is going to be exceptionally
rare, so | think, as Ml colmsaid, we haven't worried about
Cs and Ds and JKA's over these years, and | really can't
see why we are too concerned about that.

Having said that, | agree with everything they

sai d about perfection, and this is why | say | don't quite
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know what we are trying to decide here. | just hope the FDA
won't mandate that we do sonme of these things.

On the other hand, | would like to see the
conpani es produci ng different nonoclonal antibodies that are
capabl e of doing sone of these different tricks, and we can
make our own decisions in the hospitals and in the bl ood
centers.

| think that is where | have al ways envi ed Europe,
that they do have access to many, many nonocl onal s and can
pl ay these ganes and do what they want in their own
institutions if they nmake a decision, make their own risk-
benefit exercise just like we do with conpatibility testing
in different hospitals, whether we want to go through a
ri sk-benefit exercise and do certain testing.

| hope we can apply sone of the principles that
Mal col m spoke about if the reagents are available. | just
hope we won't be driven into having to do sonme of the things
that they are suggesting in Europe.

MR. CASE: One of the things, you know, it sounds
easy to get manufacturers to do things. One of the
difficulties I think, when you cone to read this paper by
Dougl as Voak and Marion Scott, et al., that is in your
package, you will see that it is witten in rather enotiona

terms. It is very inportant, they say, that D VI people
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shoul d recei ve Rh-negative blood and that D-VI donors should
be classified as D-positive.

As | said, | can't see why that is so inportant
when it is okay to give K-positive blood to K-negative
reci pients, and c-positive blood to c-negative recipients,
and, in fact, nost of us go through our entire lifetimnes
W t hout seeing a category VI person that has nade anti-D.

However, the good side is that all of the
nmonocl onal IgMreagents currently available in the United
States do not detect category VI. Now, they do detect your
gquantitatively weaker D's, nost of them what used to be
called DUs, they will usually detect them not necessarily
at immedi ate spin, but they give a weak direct agglutination
reaction, and maybe those people are going to be called D
positive and given D positive blood and no harm done.

They don't detect category VI's, so category VI's
are always going to be classified as D negative anpbng
reci pients. Now, when it conmes to donors, one of the things
that Voak and Scott say in their paper is that to do an
anti-D test by the antiglobulin test is, quote, unquote,
"dangerous." They actually use the word "dangerous," and
they quote as their justification for that, that in the

surveys that take place in Geat Britain fromtinme to tine,
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there is a high percentage of people that classify coated
Rh- negative cells as D-positive.

Now, ny viewis that if they do that, then, we are
dealing with inconpetence, because they should not be
classifying as D-positive anybody that has a positive direct
antiglobulin test. 1Isn't that so?

So, ny viewis that anong donors, it is very hard
to find IgMs, nonoclonal IgMs that react by direct
agglutination with category VI. | think in the recent
wor kshop, there was only 1 out of sone 26 or 27 anti-D s
presented that actually gave direct agglutination of
cat egory VI

So, if you think that manufacturers are going to
be able to produce a nonoclonal anti-D that directly
aggl uti nates category VI, so that you don't have to use an
antiglobulin test, forget it.

M5. ROLIH  Susan Rolih again. | just wanted to
mention that there are a nunber of nonoclonals currently
under evaluation by the FDA that are going to broaden your
ability to detect certain of the partial D or weak D
phenotypes, so that at sone tinme in the U S. marketplace, as
well, you m ght have a selection as to the performance

criteria you want in your reagent.
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Nevertheless, | think that as we are talking
perfect world, and we are looking at trying to elimnate
rare occurrences from happeni ng, that we have to renenber
that as |ong as human beings are involved in testing, we
wi || never approach zero.

| think fromall manufacturers we have reports in
our files indicating the nunber of patients that have been
incorrectly classified as an inappropriate D type based on a
technical error as opposed to performance of the reagent, so
even if we cone up with that perfect cocktail that picks up
all the lows, et cetera, you will never, by fornulating a
reagent, conme up wth a perfect reagent.

The only way you can cone up with zero problens is
to make sure Rh-negative females only marry or have children
wi th Rh-negative nen. That is the only way you can nake it
100 percent safe.

M5. MALLORY: It didn't work for ne. | have |
guess the honor of speaking for both the Red Cross and the
AABB at this point, and | would just like to say that |
think that in the past, with polyclonal reagents, we typed
weak D s as D-positive.

W typed a ot of the categories as D positive in
both patients and donors, and | don't think | have ever seen

a great deal of evidence to show that this has been a
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monunent al problem and | agree with John, | think that it
tends to be a little nore enotional, | guess, or they get
too focused in Europe.

| personally think that we mght end up with a
whole ot nore problens if we try to have two different
kinds of anti-D, used in two different institutions, that
m ght get m xed up or confused, and then we woul d have rea
errors if we mstype soneone instead of the very rare
probl em of a person who nekes anti -D.

The tinmes that sonebody woul d make an anti-D woul d
be primarily a male, a female who is not of transfusion age
or who is not going to have children, or a patient who is
going to die, to ne it just seens we are blowing this whole
t hing out of perspective, and if we could get the
appropriate reagents, use themappropriately in al
ci rcunstances, | think we would be nmuch better off.

| believe in typing donors using automated
equi pnent, we don't pick up the very weak Ds as it is, and
| don't think that we are having any problens at all in
those situations. | have not ever seen anything reported,
and | am sure this goes back to the work of Paul Schm dt,
has shown that people just aren't going to nake anti-D when

they are stinulated wwth very weak D anti gen.
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So, | think I would rather see one anti-D, or if
we are going to have to have two, then, we are going to have
to have sone very strict standards about how they are going
to get used, and | would just as soon not go to those
extrenes and to continue as we have been.

MR, BECK: Well, you are right. One consequence
of the European approach would be that there would be two
reagents fornmul ated, one for donor use and one for patient
use, and | thought that that was a potential cause of
concern or at |east would be for institutions testing both
donors and patients.

W recently had a neeting of all the bl ood bank
supervisors in the Kansas City area. W do this on a
regul ar basis. So, | posed the question to them and | was
expecting themto resist that, but they thought that would
be just fine, they thought they could handl e two reagents.
In fact, | thought they were a bit offended when | suggested
t hat perhaps they couldn't.

M5. MALLORY: Until they make an error and then
get caught.

MR, CASE: You will notice that the European
thing, what it says in Scott and Voak, et al.'s, paper, is
that you should be using two anti-D's, and | think in

Cermany, there is a rule that you have to use two anti-D' s,
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one of which is capable of detecting category VI, which is
rather weird actually, because that is for patients, and
what they really nean to say is at |east one of which is

i ncapabl e of detecting category Vi.

M5. COGHLAN: | just wanted to say to Del ores,
tal ki ng about the category VI, as | said in ny presentation,
we treat category VI wonen postpartum we give them Rh-

i mmune gl obulin, but we only ever had one case, so really,
you know, | ooking at our data, | amnot sure why we still
keep treating those wonen.

| think although you can't say, well, we only ever
had one before, so, you know, we would only have one in the
next 30 years, it doesn't really work |like that. W would
probably be entirely justified at calling those people Rh-
positive, which would nean we would be calling all the
category cells, prenatal patients, Rh-positive.

As you say, we have always call ed nost of them
and we have never had any problens. Now, obviously, in the
nmost |y caucasi an popul ation, we would run into nore category
VI's than anything el se except everybody forgets about
category VII. Target cells are very comon, but it's only a
point nmutation in the D protein, and | think there is eight
reported cases of target-positive people with anti-D, and

all of them were weakening, they were of no consequence.
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M5. ROSSMAN. Hi. | amPatti Rossman with the
American Red Cross. Delores alluded to sone point that |
hope will not get lost in this discussion, and that is we
have just recently conpleted an eval uati on of sone
nmonocl onal reagents using our autonmated bl ood grouper, and
we found that sonme of these nonocl onal blends work very well
with an autonmated system but sonme do not because of
background noi se.

So, whatever we decide about the specificity of
our nonoclonal anti-D, we would like to suggest that it is
very inportant to us, as the end user, to have reagents
whose formulation is such that it can be used with our
aut omat ed equi prent.

MR. CASE: The background noise, | think has to do
with something in the formulation other than the nonocl onal
anti body, doesn't it? | presune.

MS. VEI LAND: Debbie Wiland, Otho D agnostics.
| just wanted to bring up a point with respect to our
di scussi ons on the European approach to the D testing, and
that is, toremnd us all that many of them do pay attention
to K-typing, Rh phenotyping, and will transfuse K-negative
i ndi vidual s, K-negative blood, et cetera.

So, | think there is really a different |evel of

enphasi s on sone of the nore unusual or rare occurrences
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that the Europeans tend to be m ndful of in |ight of what
t hey are doi ng.

| also seemto renenber | o those many years ago,
sonme di scussions at AABB about whether we should treat DU
positive people -- this would be the early seventies -- as
Rh- negati ve when they were patients and Rh-positive when
they were donors. So, it is a philosophy that had sone
di scussion within this country many years ago.

| think we have tended to nove away fromt hat
di scussion in nore recent years, but it was sonething that
we went back and forth about as to what we shoul d do.
think the overriding concern was what are we going to do
with a lack of Rh-negative blood if we classified these D
weak individuals as Rh-negative as recipients - are we goi ng
to inmpact Rh-negative bl ood supplies negatively.

MR, CASE: That is a concept that goes back to the
ol d days when it was considered very, very inportant that
you did not give C positivel/D-negative blood to D negative
reci pients, et cetera, which we have kind of discovered
wasn't really inportant at all.

It is very interesting actually that years ago |
remenber sonebody at the Minich | SBT neeting, sonebody from
Cermany presented a paper in which they described how t hey

had adopted the policy of giving Rh phenotype-natched bl ood
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to everybody and K-negative blood to any K-negative
recipients, which, in fact, it produces a |l ogistical problem
of enornous proportions, you can't keep it up. That is the
bottom | i ne.

| remenber Marcella Contreras castigated this
fellow for proposing such a preposterous, ridiculous idea,
and yet the sane Marcella Contreras is behind this idea that
it is very, very inportant to give D-negative blood to D VI
recipients, and I just don't follow the logic. Just because
it is Dit is inportant, but because it is little ¢ and
little e, it doesn't matter, so | don't know.

M5. COGHLAN: | think a lot of it is because we
make the call, we say this person is Rh-negative or Rh-
positive, and if you don't test for K if you give a K-
positive unit to a prenatal patient, | nmean there is
certainly lots of very serious cases of henolytic disease of
t he newborn because of anti-K

But, fortunately, if you do have a woman with
anti-K froma transfusion, in our population there is about
| guess it is 10 percent chance that her husband is K, and
then he is going to be a heterozygote. But, otherw se,
mean those types of things would be serious problens.

MR. BECK: John's comments have rem nded nme of

anot her Eur opean approach to the partial D problem that at
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| east are seen suggested. | amnot sure whether several are
being put in operation. That is the fact that a category D
will nearly always be traveling with big C or big E, why not
test all apparently Rh-negatives with anti-big CE and any
positives would then be considered as captured al so, the
partial D s.

MR CASE: It will find nost of them In fact,
category VI's are alnost invariably Rl's. There are R2's,
and so if you test with anti-C and E, or CDE, you know, you
can catch them

The problemthere is that if you are tal king
nmonocl onal s, you are tal king about a m xture, a blend of
nmonocl onal anti bodi es that are expensive, and you know, if
you want a nonoclonal anti-CDE, which is a blend of anti-C
and anti-D and anti-E, it is going to cost you sone, because
it is not easy to produce these at | ow cost.

MR. BYRNE: Peter Byrne, Anmerican Red Cross.

In the late eighties, in England, there was a
great debate going on as to whether to label r-prine, big C
positive D, negative units as Rh-positive or Rh-negative,
and, in fact, | remenber getting r-prime units from
different regions in England that were | abeled differently.
Sone were | abel ed Rh-positive, sone were | abel ed Rh-

negati ve, and that goes along with the whol e European
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paranoi a of transfusing antigen-positive units to antigen-
negati ve people, | suppose.

MR. CASE: The question of RoHar, we haven't
di scussed up until now, and perhaps we should bring it up
now. RoHar in the old days with polyclonal reagents, you
could get a positive, quote, unquote, "DU' test, but it was
an extrenely feeble one, and | suspect that in the mgjority
of instances, with the magjority of polyclonal anti-D s at
t he Coonbs phase, it was m ssed.

So, these people got classified as Rh-negative,
and to the best of ny knowl edge, there is no evidence that
any Rh-negative recipient of one of those units of bl ood
ever produced anti-D.

On the other hand, | think there are two cases in
t he Netherl ands of RoHar recipients that have produced anti -
D. Sheryl asked the question in her presentation, should
we, in fact, be concerned about this, should we wait and see
if it's a problemor should we be proactive and start
t hi nki ng about sone way to avoid this.

Now, ny view of that is that we have no choi ce but
to wait and see, because the nunber of nonoclonal IgMs that
do not detect RoHar is very few, just as there are very few
nmonocl onal 1gM s that do detect category VI, there are very

few that don't detect RoHar as D-positive.
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Even NELP-3, which was the nonocl onal source in
our original nonoclonal -polyclonal blend, if it is
formul ated at a particular concentration, will detect RoHar
in the hands of people that don't shake too hard.

Now, the newer one, the one that contains the
Gamma-401 anti-D, it is gangbusters, it is 4-plus at
i mredi ate spin. So, you are going to find RoHar's as D-
positive with the nodern nonocl onal anti-D reagents.

The MAD- 2, which was the nonocl onal | gM conponent
of Ortho's product, does not detect RoHar, but it is one of
the very few nonoclonal IgMs that don't. Incidently, when
we are tal king about does detect and doesn't detect, there
are degrees of all of this.

| renmenber years ago | was giving a talk on this
subj ect in London at the North London Regi onal Bl ood
Transfusion Center to an audi ence slightly bigger than this
in arather smaller room so it |ooked crowded, and |
remenber | threw up a slide showi ng the various categories
and how the different nonoclonal anti-D s reacted with them

| was disconcerted to note that right in the
m ddl e of the audience was Patricia Tippett, the very person
that devised this systemof classifying partial D's, and she
was | aughing, and so | was, to say the |east, rather

di sconcerted, and so | stopped in ny stride and | said why
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is Dr. Tippett |aughing, and she said, well, she said, just
as there is variation in the expression of D on cells that
have a normal D antigen, there is variation in expression of
the particul ar epitopes that are present on these, and you
can't generalize, in other words, you can't say your

nmonocl onal always reacts with category Il or it always
gives 4-plus reactions with category 111, you know,
sonetinmes you nmay get a weaker reaction, sonetines it may
not react at all, and I think that is a reality that we have
to face.

M5. COGHLAN. | was just going to add sonet hi ng,
John. Wien | was | ooking through our files about RoHar,
actual ly, when you | ook at single donor anti-D's, the IgMin
those will pick up an RoHar, sonme of them so we have sort
of made the assunption that, if anything, people with that
phenotype used to be called the weak TR and Rh-negative
dependi ng on what your source was for your anti-D. W may
have been calling them-- well, we probably would have
recogni zed that it was a bit altered.

MR. CASE: Well, you may not have. | renenber
years ago there was a particular |ot of Dade's anti-D.
Actually, we got a product conplaint because our anti-D
didn't react wwth this D positive cell, and when we

investigated, we tried unpteen |ots of unpteen sources of
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anti-D and were unable to get a reaction, and so we asked
for a sanple fromthis particular Dade | ot that had reacted,
and it was giving a good, strong reaction, and we managed to
di scover that, in fact, sonmewhere in that blend of anti-D
was sonething that was reacting with Rh33-positive cells.

So, every now and again, even anong bl ends, there
were ones that did react wwth RoHar cells, but they were
relatively uncommon.

M5. MALLORY: | would just like to make a couple
of points, and | amafraid one of themis the sanme thing al
over again, but it doesn't appear to ne that there is a huge
risk in typing a partial D wonman as a D positive and giving
t hat person D-positive bl ood.

| would really think that it is going to be very
expensive if we try to go to several different kinds of D,
training on the different kinds of D, different SOP's that
we have to deal with

All of these things are going to cause nore
problens for us I think, and we can't, | don't think, get to
the point as we have, | think with the infectious disease
testing where every test has to be done because of the
enotional inpact that it has on the public.

But one of the things | would like to stress is

that | hope that the manufacturers will not nmake this happen
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by just saying |I have got an anti-D that has to be used for
patients, it is better than nmy conpetitors' anti-D,
therefore, we are going to go do it anyway.

| woul d hope that maybe out of this neeting, that
we can reach sonme sort of a consensus and that that sort of
thing isn't going to happen as a way of selling one anti-D
over anot her one.

MR, BECK: But | think we shouldn't forget the
i npact on the donors, and Sheryl touched on the topic of
what happens when a donor beconmes a patient, and apparently
the Rh types change, and then you are in the enbarrassing
position of having to explain that.

We see that already with ABO typing. W have
several people we thought were group Os in the past and
until they are retyped by a hospital with a stronger
nmonocl onal anti-A and find they are weak subgroups of A and
then you have the situation of having to tell the donors.

| suppose the ultimate in schizophrenia is going
to be the autol ogous D-VI donor, who gets typed as both a
positive and a negati ve.

M5. MALLORY: | would like just to rem nd those
who are not nmaybe as old as John Case and |, but we went
through this for years with donors who were typed by the

mlitary. It isn't a big thing to talk to a donor and tel
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t hem what has happened. | just can't see that explaining to
a donor what has happened with their blood type is going to
be any maj or problem

MR BECK: It's not a big deal. It just takes

MR. CASE: | have got a nunmber of thoughts in ny
m nd here, one of which I put in the background as in
response to sonething you said when you are tal king from
this m crophone, but it occurs to me that the dividing line
between "normal D," quote, unquote, "normal D," whatever
that is in this context, and weak D, or what we used to cal
normal , has al ways been a novable feast, hasn't it, because
it has depended -- | always tell the story. Years ago, sone
lab up in the northeastern part of this country returned to
us 110 vials of our high protein anti-D on the grounds that
it was too strong. You know, the imagination boggles, what
on earth is too strong.

Vll, it turns out that during the night sone |ady
had been admtted to the hospital after a road accident or
sonet hing, and the night tech had typed her with our anti-D
and had got her to be Rh-positive, and he had cross-matched
two units of Rh-positive blood accordingly which had been

adm nistered to the poor | ady.
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So, the follow ng day they typed her. Now,
whet her they used our anti-D or sonebody else's, | don't
know, but anot her novable feast is inmedi ate spin, which
people don't quite realize that, you know, if there is two
m nutes del ay before you spinit, you get an entirely
di fferent answer.

Anyhow, when the day staff canme on at this
hospital, they retyped this patient's pre-transfusion
sanpl e, and behold, they nade it Rh-negative. Then, they
proceeded to do a DU test by incubating the test for 15
m nutes and then taking it straight through to the Coonbs
phase w thout |ooking at it again, and behold, it canme out
4-plus at the Coonbs phase.

So this, in the parlance of this particular |ab,
was a DU.  And, oh, nmy goodness, as a result of using
Gamma's too strong anti-D in the night, they had
m sclassified a DU patient as D-positive, and had inproperly
given D-positive blood to this allegedly DU patient, which
was terrible and therefore sent this stuff back to Gamma
because it's too strong.

This has al ways been a problem hasn't it, and as
| see it, you know, the nonoclonals have introduced a

different problem but in many respects, it's the sane. It

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



at

is confusing confusion in the mnds of people that really
don't understand the subject properly.

Now, one of the things that you said over here had
to do with manufacturers' clains, and the thought that
crossed ny mnd, when we had our |ast anti-D approved by the
FDA for |licensure, one of the things we were asked was to
say in the package insert how the product behaves with the
different categories of D, and | felt that was inproper on
the grounds that Patricia Tippett raised when she ridiculed
me in public, that, in fact, you cannot nake a bl anket
statenent in this regard and that if the feds all ow
manuf acturers to make such clains, then, they are inviting
m sbranding. That is nmy view

Now, the sanme applies to anti-little e
nmonocl onal s, do they react with HRS-negative or HRB-negative
cells? Well, you tell ne. |If you take anybody's coll ection
of HRS-negative and HRB-negative cells, there is so nuch
variation within those groups that the whole thing is
meani ngl ess.

So, in fact, we should not be asked to make clains
in this regard. |ndeed, we should be forbidden to nake such
claims. Such is ny view

M5. KOCHMAN: It is interesting that you bring

t hat up, John, because | was going to ask Dr. Garratty if we
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do encourage manufacturers to cone up with all the different
nmonocl onal anti-D's with all their different tricks, how
woul d he propose they be | abel ed, what would he want to see
in a package insert, so that he can nmake the risk
assessnments hinself, what information is inmportant to him

DR. GARRATTY: | certainly couldn't conme up with
wor di ng, but | amsure that people sitting here for the
manuf acturers, having read all the wording for the check
cells -- | amgoing to be tal king about |ater -- would have
the intelligence enough to wite the sort of things we have
been discussing in their package insert on the attributes of
t hese anti sera.

| mean they woul d be able to say about what it
does regarding category VI or category whatever in the
package insert and give advice on its application to donors
or pregnant wonen or recipients. | doubt if you would cone
up with standard wordi ng.

M5. KOCHMAN:  But, see, that contradicts what John
Case has just said, that he feels the manufacturers should
make as few cl ains as possi ble, but the users want as much
informati on as possible. How does the FDA reach a happy
mediumin this area?

DR. GARRATTY: | have no idea how you can reach a

happy nedium | can't see -- John, you wouldn't be averse
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to witing sone educational blurb in your package insert
t hat woul d give indication, because you would add the sort
of wite as you just said.

MR. CASE: | would not be averse to saying that we
have tested three, category VI cells and find themto react,
but I would want to caution that that may not mean t hat
there are not category VI cells out there that don't react.

DR. GARRATTY: Absolutely, but you would cover
that in your educational part of your --

MR. CASE: Absolutely.

DR. GARRATTY: The trouble is, as everybody knows,
who does read the package inserts.

MR, CASE: | amnot sure whether the average user
could care less about this. | mean one of the things Susan
said to ne today was that, you know, in the old days we
al ways had this intense curiosity, that we were excited when
we found sonething that was a little bit odd.

Nowadays, they don't want to know about that. The
| evel or the standard of education is |ower, and people
don't care. | nean they took full professional use off the

| abel , for goodness sake.

M5. JAKWAY: Jan Jakway from Ortho. | also would
agree with John. | think it is going to be hard for us to
say we can detect D-VI. Right now we know there is at |east
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three different types of D-VI and probably a ot nore. W
can say it maybe reacts with three out of three that we have
tested, but there is an availability problem where do we
find these cells and to have enough to be able to be, you
know, to be assured that we are detecting exactly what the
custoners want .

| know in Europe, they use a panel of weak D
cells, you know, sonething |like that nay be consi dered, but,
you know, to say that our reagent is going to detect every
D-VI cell, | nean | don't think we can ever nmake that kind
of claim

DR. GARRATTY: But haven't we already agreed,

t hought nost of us agreed, we will never reach perfection in
this quest. | think everybody in this roomwould agree on
that. That would be a conpromise |I could see that you would
have to say this in your package insert. Then, it would be
an educati on process.

MR. CASE: There are sone pie-in-the-sky ideas
that you can reach perfection, and | think the panel you are
referring to is the panel of 39, or whatever the nunber is,
cells that Dr. van Rhenen has in Rotterdam and he nmakes
pronouncenents about this anti-D is good because it finds 67
percent of ny cells, and this particular anti-Dis no good

because it finds only 44 percent, and the whole thing is
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meani ngl ess, it's an exercise in futility in ny judgnent,
because he doesn't know what these are, they are nostly
gquantitatively weak D's, sone of themare category VI's, he
doesn't know which ones are which, and the whole thing, in
nmy view, is, as | said, neaningless.

If Dr. Van Rhenen were in the audience, | stil
woul dn't be afraid to say that because | have told himto
his face.

M5. COGHLAN. | think one of the problens, too, is
that you can be a partial D, but also have a | ow copy nunber
of the partial D on your red cells, so you can be either or
you can be both, and everybody within a category doesn't
have the sanme expression, because there is a trenendous
range in the copy nunber.

MR. CASE: That is exactly why Patricia was
| aughi ng.

MR. BECK: | think another elenment that we haven't
even touched on yet is going to energe when there is no
polyclonal anti-D to make Rh-imune gl obulin, and then
therapeutic anti-D will have to be fornulated from
nmonocl onal anti-D.

Then, there is a very interesting problemwth
partial D's, isn't there, because you need an anti-D that

will not react with the partial D of the nother, but wll

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



at

react wwth the fetal cells. | wsh | hadn't brought it up
now.

M5. COGHLAN: Well, we have category VI wonen are
Rh-i mmune globulin, and it doesn't do them any harm

MR. BECK: Maybe we should do the sane thing with
donors and patients.

MR, CASE: But does it do any good if the anti body
goes on to the nother's own cells?

M5. COGHLAN: Well, that is the question, and that
is the debate. You can never really do controlled
experinments unless you have a big nunber of prenatal
patients that have a particul ar phenotype.

The only reason we treat the category VI's is
because they -- well, and now we know they have very few
epitopes of D -- and there are sone experinents to show, for
exanple, if you absorb your Rh-immune globulin with the
category VI cell, it virtually --

MR. CASE: It washes it out.

MS. COGHLAN. No, it doesn't actually. | suppose
eventual ly, you mght get rid of the D, but you don't really
absorb out nuch, nothing conpared to a normal D cell.

The ot her thing, soneone -- Mrian actually did,
and this was years ago, and | don't know how they quite

managed to do this, but they had given an Rh-negative wonman
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Rh-i mmune gl obul in, and her baby was category VI, so they
actually nmeasured the | evel of the passive anti-D that had
gotten into the baby's system and although the baby's cells
were category VI, the passive anti-D persisted in its system
for a long tine.

DR. GARRATTY: If anybody is interested, | happen
to have the absorption paper in ny bag here fromLe Banco
and Marcella Contreras in the British Journal of Hematol ogy.
| have got it here if anybody hasn't seen that or wants to
see it, where they do suggest that it would be effective if
you gave it to a category VI based on absorption
experinents, and there was a lot of anti-D |eft.

MS. COGHLAN. Actually, he says, if anything, you
shoul d give a higher dose to soneone that is a category VI,
whi ch we don't do.

You know, you could do that experinent, | suppose,
al t hough we have never done it, but if you could get soneone
of a particular partial phenotype, a prenatal patient, say,
they were GOa-positive, your category IV-A and give them
Rh-i mmune gl obulin, one dose isn't going to hurt them and
followin their serum how |l ong the passive anti-D is there.

MR. BECK: But the problem becones acute with the

nmonocl onal anti-D therapeutic being very epitope-specific.
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M5. COGHLAN: Right. That is definitely going to
have to be a blend of a lot -- I would think probably maybe
even nore than our typing reagents.

M5. KOCHMAN:. There is sone literature out now
about sone therapeutic anti-D s from nonocl onal source that
peopl e are |l ooking at, particularly in Europe, and this is a
concern to us because we foresee the sane thing happening in
the United States. They are blends of just a few cl ones,
and they tend not to cover all of the epitopes.

So, how nmuch of a problemis that? And do we need
to think about that issue when we are thinking about how
shoul d the anti-D reagent be working? |f we know that
soneday the therapeutic anti-Dis going to be nonoclonal, do
we have to think about that now and where we are going with
anti-D reagents now?

M5. COGHLAN:  Well, when you think about it, it
only makes sense that the therapeutic nonocl onal anti-D
woul d have to be a blend. You m ght argue that you only
need to have sonmething that will react with certain
epi topes, but the human source is not only polyclonal, but
it's a blend of I don't know how many different wonen, as
well. So, it is very effective, but it also covers

virtually, | amsure, every epitope on D, it nust.
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DR. GARRATTY: Wen we were having our discussion
alittle while back when Sheryl asked about the package
inserts, nost of the concentration was on the fact that you
woul dn't be happy putting in your insert about that this
anti-D may not detect all category VI.

Now, that part doesn't concern ne so nmuch because,
as | nentioned earlier, | amreally not concerned about
donors, | amreally not too worried about that, but if I had
to pick one category that | would be worried about, it would
be the pregnant wonen, where | could accept that perhaps it
woul d be nice to use an anti-D that did not detect category
VI, or they would be called Rh-negative.

Now, woul d you be happy there, John, with a
package insert of having the nonoclonal say this anti-D wll
not detect category VI?

MR. CASE: (Oh, yes.

DR. GARRATTY: | nean that is the category |I would
be nost concerned about and wanting peopl e perhaps to
concentrate on, because they are the ones that perhaps you
could argue froma |legal point of view, as well, that you
woul dn't want to m ss them and you would like to give them
Rh-i nmune gl obul i n.

MR. CASE: Not detect is a different kettle of

fish fromw !l detect.
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DR. GARRATTY: Yes. That is why I think in that
category and treating that group of wonen, you could make
that nore definitive statenent.

MR, CASE: Absolutely. | amquite happy to say
this product will not detect because you have categori zed,
you have got your nonocl onal, you have had the opportunity
probably to test dozens of category VI's and say it doesn't
react .

The problemis where your particular formulation
may or may not react with category VI.

DR. GARRATTY: But that would cover you for an
anti-D that could be used for recipients and pregnant wonen.

MR CASE: Right.

DR. GARRATTY: And the other one is just for blood
donors. W have already discussed that -- | really don't
care because it is so rare that they would ever nmake an
anti-Dif they were | abeled as D-positive to the recipient.

MR. CASE: Unl ess you have the viewpoint that
exists in Europe where it is terribly inportant that
category VI's are classified as D-positive, and -- and you
really prefer not to do the testing by the antigl obulin
test, you know, which is what they are saying.

M5. COGHLAN: | was just going to nake the point,

it seens kind of odd to me in England that they are having
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this debate because since 1976, we have al ways gi ven
antenatal Rh-inmmune globulin, and they are just discussing
now in Britain whether they should do that.

Vell, when we were just doing postpartum
treatment, 2 percent of Rh-negative wonmen were at risk of
maki ng anti-D, and with the antenatal treatnent, it dropped
to about 0. 25.

Vell, if you don't want any prenatal patients to
have anti-D, you should be treating them antenatally before
you worry about the odd phenotypes.

MR, CASE: In other words, you save nore people
fromproducing anti-D if you give a dose at 28 weeks than
you do worryi ng about whether or not you give it to category
VI's.

M5. COGHLAN:. By far

MR. CASE: But this is the sort of irrational
t hi nki ng that goes on in Europe. See, there is another
thing in Europe - it is very, very inportant, terribly
i nportant that your screening cells include the CWantigen,
and, you know, everybody here gets screened w thout
screening cells that possess the CWantigen, and we do not
hear about people falling about with henolytic transfusion

reactions due to anti-CW
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So, where is this concept that is terribly
inportant? | have a friend in the Czech Republic that says
it is very inportant for them because they have 6 percent CW
in the population, and | said to himthat's not what is
inportant, is it. How often do you detect imune anti-CW
when you are screening for it? He doesn't know.

MR. BECK: That is why he wants CWpositive cells.

M5. VEILAND: | would just like to put in another
thing that maybe we want to consider, and we are talking
about such marked differences between Europe and the U S.,
and yet sone of the things we are doing in other regulations
are trying wwth, in particular, the bar codes, is to
har noni ze what we are doing across the gl obe, and do we, if
we decide to take a totally different track fromwhat is
bei ng proposed for Europe, do we need to consider how that
affects the transfer of blood across the ocean given that we
m ght be screening or typing our blood quite differently.

MR. CASE: That is a good point. | nearly
menti oned before this obsession in Europe with how i nportant
it is not to give K-positive blood to K-negative recipients,
results in the fact that nuch of the Euro bl ood that cones
into this country is K-positive.

In other words, they get rid of their K-positive

bl ood by sending it here, because we don't care.
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M5. KOCHMAN.  We have run past the tinme that we
were supposed to take a break. Can we reconvene at 10: 45,
and resune our discussion? You can all tal k anongst
your sel ves during the break, and naybe we will have sone
answers or maybe we will just have nore questions.

[ Recess. |

M5. KOCHMAN. | think that we are ready to resune
the discussion followed up by a summary of what has gone on.

During the break, a few people voiced sonme
comments and concerns, so | would |like for those people to
come up whenever they feel like it.

M5. MONTANDON: Carol Montandon from Ortho. |
just had kind of a corment on a practical nature for
manuf acturers, that it is nice to have all these discussions
about what we want in the U S. and what woul d be nice, but
as a practical aspect, manufacturers are forced to go pretty
much whatever the country the nost conservative is.

We only want to nmake one reagent. It is cost
effective to only nmake one reagent, and as long as the U. S.
is not objecting to what these European countries are
proposing as far as their reagents, that is pretty much
where the trend is going to go.

It is very difficult froma cost perspective to

manuf acture reagents, but it also gets very difficult. You
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want to provide a reagent to the United States, you want to
provide a reagent to the European countries, but there is

al so the regul atory aspect with having, you know, the |ong
regul atory approvals in the U S. often forces two reagents
for periods of tinme, and I know at Ortho, we struggle with
finding what is the reagent we can manufacture that woul d be
gl obally accepted in all the different markets.

MR. BECK: Doesn't that also apply to the issue of
standards, if the FDA standards are m nimal and the European
standards are nore stringent, then, you have got to conply,
the manufacturers, that is, wth the European standards,
haven't you? And then you will satisfy FDA, too. Isn't
that true?

M5. KOCHMVAN:  Yes.

MR. CASE: That is nore or |less the case. There
is a distinction. | guess the folk fromOtho would testify
to the fact that they have to nake a special antiglobulin
reagent for France, because France has a nuch hi gher
standard for the anticonpl enent conponent. That is correct,
isn't it? | renmenber that, | think it was Sandy Ellisor
said that at a neeting of the expert panel in Japan | ast
year, and Phillipe Rouge sat there and denied it, denied it,

but | know that to be a fact.
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But in regard to the different kinds of reagent,
one of the things, there is a perception, for exanple, in
Australia, that this problemthat | nentioned of conpetition
for sites between the IgMand the 1gG conponent of a bl end,
is such that they want a pure IgMreagent, and, in fact,
that was nore or | ess what fuel ed our decision to nmake a
pure IgMreagent, but it is like a drug on the market, you
know, nobody wants to buy it except the people that have
this concept.

In fact, | think it would be largely a waste of
time to try and pronote the IgMreagent in this country
because even though there are people that are testing al nost
exclusively recipients for which the IgMis ideal, there are
occasi ons when they need to do a test for weak D by the
Coonbs test, and they don't want a second reagent. They
want everything to be with one reagent.

In fact, you know, a conprom se is always
unsati sfactory in sonme way or another, but that is the way
t he cookie crunbles. You know, you have got to make an | gM
to satisfy sonme eccentric view overseas, but there you go.

M5. ROLIH  Susan Rolih with Imucor. | realize
that we all are manufacturing for different markets and nmany
tinmes in order to conserve our production capabilities, we

will manufacture to the nbst conservative nmarket.
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However, | would feel unconfortable if we set up
our standards in this country to match market standards for
which | don't necessarily think there is a good basis for
science all the time, so | would like to plead with this
group that if we come up with standards in the United
States, it should be based on what we think is science.

You know, if we have to tool our reagents to neet
multiple standards, so be it. | would still Iike the
flexibility that if | chose to ignore a market w th undue
pressures, that | could still manufacture nore cost
effective reagent based on science for the United States.

MR. CASE: | agree with that sentinent, but the
only problemis it is difficult to make di fferent products,
and | don't know whet her you have seen the | atest version of
the in vitro diagnostics directive that has cone out in
Eur ope where they classify blood groupi ng reagents as,
gquote, unquote, "high risk" and quote, unquote, "highest
risk."

| f you have ever heard of anything so preposterous
inall your life as the idea that you have to submt your
product to this, whatever the body is that you are supposed
to submt each lot to, to get it approved, | don't know

where this idea cane from but | suspect it came from
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France, which is the very nation in Europe that has this

preposterously high standard for anti-C 111 activity.
M5. COGHLAN: | was just going to say basing
t hings on sone scientific evidence, | have never seen, and

maybe ot hers have, anyone give the actual frequency of
peopl e in Europe, or maybe in England it would be fairly
easy to do, people with partial D phenotypes that make anti -
D. They say it happens, but | have never seen anybody give
nunbers.

| don't know if they don't know or nobody has ever
actual ly thought about how many people we have ever tested
and how many of those have been a problem

M5. ROLIH That is a very good point that you
make, and | think it goes even beyond the anti-D with sone
of the other issues that John has alluded to. There are
requests for screening cells carrying a particular antigen
that we don't consider that imunogenic in the United
St at es.

As a manufacturer, that is what nmakes it very
difficult for you to argue with those nmarketpl aces, and |
think that is why they don't always give us the data is
because you can argue with facts, you can't argue when you

don't have the facts in front of you
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So, you are sonetinmes shooting at a noving target
with that, but there isn't always that data that is
avai |l abl e.

M5. COGHLAN.  Well, | know, or | would inmagine
anyway, in the States, that it mght not be that easy to put
t oget her sone nunbers, but like in Canada or in Britain,
where there is a social nedicine program the testing isn't
as wdespread, it's nore centralized, so you should be able
to cone up with those nunbers.

Actually, when | |ooked at our own data, | was
surprised at how few cases we had. But, you know, what
happens, too, is a case turns up and it goes fromthe | ocal
lab that found it, to the next one up the chain as far as
the referent | ab goes, and then it goes -- so, you know, we
may often be thinking of cases, but we are all thinking of
t he sane peopl e.

| think you do have to nake sone attenpt to get
sone figure for actually how many tinmes has this caused a
probl em

MR. CASE: | agree. Like |I said, | think nost of
this feeling in Europe has to do wth theoretical
possibility, and sone arnthair serologist with influence
sits down and decides that, well, there is a possibility. |

mean | happened to see one tine, he mght say, a category VI
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person that made anti-D, | know of one actually that is near
to us, and sonme of our consultation | ab people were invol ved
in the publication of a report of this case in which the

| ady | ost her baby, as a matter of fact, from severe

henol ytic di sease due to anti-D in a category VI person

But one swal | ow doesn't nmake a summer, that Gai
has seen one exanple of this thing, many people go through
their entire working |ives w thout seeing one, but this does
exist as a possibility - category VI people, transfused with
D-positive, normal D-positive cells can make anti-D, and
therefore it's a potential problem and therefore it is very
i nportant that, you know, so-and-so, and so-and-so.

But like I said, I amhaving sone difficulty in
seeing it as a problem as a nenace to the public health. |
mean if we can accept that it's okay to transfuse sonebody
on the basis of a negative screening test without a cross-
mat ch, wi thout even an imedi ate spin cross-match, wth so-
cal l ed conmputer cross-match, if we can accept that, surely,
we can accept those rare instances where a category VI
person nmakes anti-D as being just the way the cookie
crunbl es.

MR. BECK: \Wen we do for everything else. | nean

| don't know how many JKA-negative people, given JKA-
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positive blood will make anti-JKA, but | amsure that it is
much greater than category VI.

M5. KOCHMAN: So, it seens to nme the consensus of
the group would be that the Voak and Scott paper is
interesting, but very enotional and not necessarily
appropriate for North Anerica.

Do | have any people who feel otherw se?

[ No response. ]

M5. KOCHMAN:  The next problemwe are going to
have then is with the | abeling, and that is, you know, what
informati on does the | aboratorian need to be able to nake
t hese i nforned decisions about how they are going to handl e
category VI's or RoHars if they find out they do indeed have
one.

That, | know, we are not going to conme to any
concl usions here today on that, but it is a feat just to
conme to the conclusion that we are probably on the right
track as it is.

MR. CASE: Probably those of us that are not
trained in the healing arts ought not to nmake any
pronouncenents on this subject, but | guess sone kind of
gui dance i s required.

| wonder whet her your average consuner woul d

understand if you tried to explain it in the package insert.
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One of the things | came to recently was with the
realization that anti-U is not always anti-U, you know, just
to get off anti-D for a nonent. Anti-Uis not always anti -
U, and we occasionally get a conplaint of your anti-U
reacted with this known U negative cell.

| think the reason for that is that our anti-Uis
not really anti-Uin the sense that it is directed
specifically at the Uantigen. | think it is directed at
the gl ycophorin B, and the cell that is known U negative
according to the custoner, in fact, has a fragnment of
gl ycophorin B left, and the antibody is detecting that.

| sat down and thought, well, now can we put this
into the package insert, so that it would be understood, and
| sat down and | spent hours trying to think of sone way to
put it in a nutshell for the average consuner, eventually
gave it up because there is no way that your average
consuner is going to understand what you are trying to say,
and | think the same applies to the situation with the
various forns of D.

| nmean they are confused. There is no question
that if they have got a patient who has historically always
been Rh-negative and suddenly it gives a 4-plus positive
reaction, then, plainly, your nonoclonal anti-Dis

nonspeci fic, but how can a nonocl onal anti-D be nonspecific?
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| mean in the sense that it is directed as an epitope of the
D antigen, there has got to be sonething D-like on the
cells.

Then, they say, well, what are we supposed to do
about this? Upon your head be it. You will just have to
deci de what to do, because we are not in the business of
practicing nmedicine, and neither are the feds.

MS. COGHLAN. Well, there is no good agreenent
now, there never has been as far as what shoul d be done,
whet her these peopl e should be called Rh-negative or
positive. | think that has al ways been sort of an
i ndi vi dual deci si on.

MR. BECK: But we were never trained that way,
you see. We were all trained to believe that the world was
cleanly divided into Rh-positives and Rh-negatives, and A s
and B's, and U positives and U negati ves.

Until people grasp the idea that it is all a
continuum and different reagents nake a cut at a different
point, you will never get over this problem

And that is all that has happened, there has been
a change of reagents. Polyclonal reagents nade the cut on a
poi nt we understood. Now, we have happened to nove that a

bit. Unfortunately, nonoclonal reagents don't cone to the
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sane sharp focus that polyclonal reagents did; dependi ng on
the clone, they are going to nove up and down | think.

M5. KOCHVMAN: | think that unless John has
sonething else to say --

MR. CASE: No, | don't have anything el se.

M5. KOCHMAN:  We have probably covered everything
we can on this.

MR. BECK: | have got one nore thing.

M5. KOCHVAN:  Ckay.

MR BECK: | want to know to whomthe FDA reports
their |l abeling errors.

[ Laught er. ]

M5. KOCHMAN:. That is a very good comment.

Wth that, let's break for lunch. | knowit is a
little bit earlier than we had intended, but since we have
gained a little bit of tine here, our afternoon session is
particularly tight, so if you could all conme back 15 m nutes
earlier than the program suggests, so be back at 12:45 and
we will start the afternoon session.

Soneone suggested that 12: 30 woul d be better, so
we wi |l reconvene at 12: 30.

Thank you.

[ Wher eupon, at 11:15 a.m, the proceedi ngs were

recessed, to be resuned at 12:30 p.m|]
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AFTERNOON PROCEEDI NGS
[12: 30 p. m ]
Performance Standards for Antiglobulin Control Cells

MR WLSON: | would like to welconme you back from
hopefully a pleasant lunch. W would |like to pick up the
af t ernoon session by beginning with an issue regarding
antiglobulin control cells performance standards. At issue
here is the potency of the cells and how they coul d
potentially cause sone problens in getting accurate answers.

The first presentation will be by Dr. George
Garratty. He will attack this issue fromthe user
per specti ve.

User's Perspective

DR. GARRATTY: Thank you. \When Sheryl first
called me up to talk about this, | don't think |I had thought
about this subject for at |least 15 years, and | think the
last tinme | thought seriously about it, it was about when
John Case and | were on the AABB Standards Conmttee, and
t hey were debating whether they should be nmandated as a
control. It was probably around that tine, wasn't it, John?
It probably was 15 years ago.

And that is true, | really haven't thought about
it other than to accept the fact of what has already been

mentioned, that nost custoners -- | know | am supposed to be
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representing consuners here -- but nost consuners really
don't know what they want, and they put demands on the
conpany that aren't the proper demands, and | think you are
all aware of that, that the cells out there perhaps are too
strong because the consuners conplain if they are too weak,
and they don't know that it is better to have a weak control
cell.

| would like to just address sonme of those issues.
It was rather interesting thinking about this again, and it
did stinmulate us to do one or two days' work, and there is a
ot nmore work that could be done on it.

[SIide.

This is |ike preaching to the choir here, just to
put it in perspective then. | amagoing to be calling them
control cells for the antiglobulin test, not because | feel
enotional about that, it is just what | happen to call it on
t hese slides.

| gG sensitized cells of course are added to cells
t hat have al ready been washed, that have yiel ded a negative
antiglobulin test, and therefore, if the antiglobulin serum
reacts with these control 1gGsensitized cells, it is
supposed to indicate that your antiglobulin serumis stil
active, and the advantage of this particular control is that

it does control every tube rather than just controlling that
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your washi ng machine is working, which is being advocated in
Europe at this noment or for sone years, that this test is
the only one | know of that indicates that every tube

per haps has active antiglobulin serumin it.

[SIide.

Now, it is interesting when you | ook at what these
are called. |If you look at the commercial ones, they tend
to use Coonbs control cells, which is interesting as we are
trying to teach people for sonme 20 years now not to use the
word Coonbs, and use antiglobulin test, but many of the
reagents are called Coonbs control cells.

| think check cells is very comonly used out
there in the real world, but I was surprised to find that |
think it was only one conpany actually uses that, but | know
check cells are used as a termin the hospital a lot, and |
find nmyself using that terma |ot.

When | | ooked in the AABB technical manual, they
called themIgG coated cells or 1gGcoated red cells
t hroughout the book in different places, and the AABB
standards simlarly use 1gGsensitized cells or 1gG
sensitized red cells, so any of those terns, and | am sure
many nore, are used throughout the bl ood transfusion
medi ci ne conmmunity, but those are the ones | found mainly in
print.
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As | say, | amnot picking for any particul ar
reason to use the word control cells. | don't think it is
any better than any of the others. | guess if |I had to do

away with one, it would be the Coonbs one only that we have
been trying to persuade people not to use that term

[SIide.

It is interesting to talk about the factors that
affect the ability of control cells to indicate that the
antiglobulin serumis no | onger capable of detecting a weak
anti body, and that is, the antibody that you are trying to
detect in the cross-match or the anti body screen.

The strength and vol une of the antiglobulin serum
certainly is a major factor that affect how good this system
is, and | guess by strength and vol une, one of the nost
practical aspects is where we use one volune or two vol unes
of the antiglobulin serum

The strength of the control cell 1gG
sensitization, which | guess is one of the major reasons --
and | amonly just guessing about why FDA is perhaps
interested in this -- and we have already been through this
probl em that theoretically, and what | have al ways taught,
certainly is that if you want to pick up partial inhibition

of the antiglobulin serum that maybe you have just got
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smal | amounts of plasma contam nating, that you just get
partial inhibition.

| f you want to denonstrate that parti al
inhibition, you will not be able to denonstrate it by a very
strongly sensitized check cell or control cell. You need to
have a weakly sensitized cell.

Having said that, | realize the practica
limtations that it is difficult to provide a conpany to
provide a stable, weakly sensitized cell. W know that
because we nmake one, and | have made one nyself for 30
years, have nmade one and kept in ny own |ab, and know t he
difficulties of this, of keeping it at that |ow strength,
and we still do use a weak one, | will show you in a nonent
the sort of cell we use.

But, of course, the custonmer will tell you if you
sell thema 1-plus cell that they don't want to buy this
reagent because sone conpetitor gives a 3- or 4-plus. So,
they are absolutely thinking the wong way, and that is an
educati on process that needs to be done on the custoners |
guess to educate themthat they are thinking the wong way,
but | understand the problens that the conpani es have had
over the years and why these cells are probably stronger

than theoretically they should be.
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Then, | think something that in ny m nd now has
turned out to be very inportant, and that is the endpoint
that you are looking for. Are you |looking for a negative
test when you add your control cells or are you | ooking for
a weaker than expected result?

Now, | have already biased you in the way that |
think and that | have al ways trai ned people over the years
that one should do the latter. One should be | ooking for
any innovation of the antiglobulin serum any contam nation
makes that antiglobulin serumless than optimal, and that is
what | have always trained ny staff to do.

It is interesting that | did an informal review of
the Los Angel es technol ogists in several hospitals, and |
al so asked sone friends of mne, sone coll eagues, John Judd
in the University of Mchigan/Ann Arbor, to ask his
technol ogi sts, and | asked Estre Culotta in New Oleans to
ask her technol ogi sts.

The anmazi ng thing was al nost 100 percent of them
cane back to ne saying that their technol ogi sts were trained
to I ook for an endpoint of a negative test, not a weakening
of the reactivity, which is very interesting and you w ||
see why in a nonent.

[ Slide.
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These are sone questions that we thought woul d be
interesting to pose after |ooking at those factors that
affect the test. How nuch 1gG that is, plasma or serum is
needed to inhibit currently available AGS, antiglobulin
serum particularly anti-I1gG?

There are data in the literature, of course, and
certainly | relate when | have been teaching ny |lectures, |
tend to throw out a figure of how many parts of plasma you
need to inhibit an antiglobulin serumconpletely, but I
realize antiglobulin serum have changed since | used to nmake
them nyself, in England certainly, and in the earlier years
here, and that we all have nonocl onal products now, and that
maybe they are a |l ot nore powerful and maybe they are a | ot
harder to inhibit. So that was one question we thought
woul d be interesting to | ook at.

Do, or perhaps should, after what | just said,
shoul d users | ook for conplete or partial inhibition? It
appears to ne that many of the technol ogists in not just our
area are looking for total inhibition, not just partial
i nhi bi tion.

WIIl strongly -- or | put currently available and
nost of them!| think in my mnd are strong -- sensitized
cells detect this partial inhibition if that is what you

want to | ook for?
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The final question, which is perhaps the thing you
really cone to, is wll partially inhibited antiglobulins
that are mssed clinically significant antibodies, does it
matter? Does it matter whether we | ook for conplete
inhibition or partial inhibition?

W tried in a few days of experiments -- that is
all we did, just a couple of days, but we have got
i nterested now and perhaps we will do sone nore -- we just
did a few experinents, only a couple of which |I have got
time to show you here to try to answer sone of these
questions. (Qbviously, nunber four will take a lot |onger to
answer, and | can't even address that today, but we did try
to address sone of those other questions and show you a
smal | amount of dat a.

[SIide.

The first thing is what do the package inserts
say. | said all those techs said that they were | ooking for
conplete inhibition, they weren't |ooking for partial
inhibition. Now, interestingly enough, when | |ook at al
t he package inserts, only one conpany says that -- and |
have just lifted verbatimfrom package inserts the part of
what you are supposed to be | ooking for, a negative test or

partially inhibited.
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Only one of the conpanies actually goes for
| ooking for total inhibition, Otho, which says no
agglutination indicates that the antiglobulin was inactive
neutralized or was not added to the test tube. Al the
others have a variation of the thene of suggesting to the
custoner you should be | ooking for partial inhibition.

[SIide.

Dade interpretation, negative or questionable,

cells not agglutinated or cells agglutinated | ess than 1-

pl us.

[SIide.

BCA negative or weakly positive reactions indicate
tests on those tubes that should be repeated. | don't know

how you repeat a tube, John.

[SIide.

| mucor package insert, it says agglutination of
| ess than 1-plus in each previously negative antigl obulin
test indicates result obtained may be invalid and that these

tests shoul d be repeat ed.

[ Slide.
Gamma, | think Gamma | will conplinment them on
their package insert. It is alot nore educational and it

has nore in it than what | put here, and it does refer to a

buff which gives quite a | ot nore educational information.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



at

No agglutination indicates that active anti-1gGis not
present in the test system as noted above, where they have
gi ven sone nore educational notes. Waker agglutination
than is nornmally observed nay be indicative of partial
neutralization of anti-1gG As you say, | am biased towards
this sort of verbiage. | think this describes the way ny

m nd woul d t hi nk.

[SIide.

VWhat we did on the next couple of experinents, |
wi |l show you three pieces of data on the slides follow ng
this. Wiat we did was try to mimc then inhibition that
m ght occur, that these check cells are used to show you if
i nhi bition has occurred.

We took group O, 1 littler cells, and we
sensitized themw th anti-D, and we actually used a 1 in
10, 000 of our Rh-inmune globulin to give us a 2-plus
antiglobulin test, so they were noderately sensitized cells,
and we ran a control of non-sensitized cells.

Then, we took both of those lots of cells and we
washed themw th diluted pooled plasma, diluted 1 in 100, 1
in 500, 1in 1,000, 1 in 2,000, so that we would have | ess
t he anobunt of residual wash solution that you normally would

have left, but it would have this amount of plasma in it.
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Then, after adding the anti-I1gG and reading the
test, the check cells were added, so the first |lot of data I
want to show you then is how nmuch did we have to add to
inhibit conpletely the current avail able antiglobulin sera.

[ Slide.

These are antiglobulin sera we tried, although
understand fromny technol ogi sts that they no | onger nake
anti-1gG but when they phoned up to get sone nore, the FDA
woul d know nore about it than ne.

But interestingly enough, they fell into three
groups, and Dade was very resistant to neutralization. It
inhibited it conpletely, 1 in 100 parts of plasma to inhibit
it conpletely, and then you started getting parti al
inhibition of 1 in 500 and 1 in 1, 000.

The ot her two, Anmerican Red Cross and Ortho, were
the next resistant. You noved over into this area to get
conplete inhibition. W went down a step, and then BCA
| mucor, Gamma fell into this area, conplete inhibition a
step down here. So, these were perhaps nore resistant to
i nhibition than these.

| amnot saying it is very inportant, | amjust
pointing it out there are differences, and that el aborates
on that factor, that one of the differences when you test

sensitized cells, if you are going to test them is that the
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| ots of the conpany's antiglobulin serumyou are testing
when you are eval uating these, or custoners.

[SIide.

Now, there is a lot on this. This is ny main
pi ece of data here. The only other piece of data | have got
is on flow cytonetry, I will show you after this, and I
could use this to illustrate a ot of things, but | amjust
going to reduce it to a few points, because of tine
[imtations.

What these figures here indicate on this side of
the slash are the expected result of the control cells here.
| f the system was working properly, this is what you woul d
get .

Now, this is L.A Red Cross. The ARC you saw
before was the antiglobulin serum nade by a national, by
Roger Collins. This is our own honemade Los Angel es Red
Cross control red cell where we used just a 1-plus result.

I nterestingly enough, our technol ogi sts recorded
all these conpletely unbiased, and you see that they al
appeared about the sanme. She recorded themall as about 3-
pl us, and these are after adding to washed red cells, didn't
seemto be very nuch different although this one was marked

weak and this one was not weak.
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| am going to be showi ng you the anmount of anti-D
that really is on these cells by flow cytonetry in a nonent,
a much better index than the antiglobulin test on how these
are relative to each other and the anount of anti-D that is
on there.

So what we are really |ooking for, then, is
remenber that these are ones that what we have done here is
to wash these cells wth a diluted plasma that woul d either
inhibit the antiglobulin serumconpletely, which it did in
nost of these ones, these three antiglobulin serumthere.

| deliberately renpoved the conpany nanmes because
it isn'"t relevant to the particular points | want to nake,
but | just want to nmake the point, though, that these two
antiglobulin serumusing that dilution of plasma were not
conpletely inhibited, they were partially inhibited, which
was good because it showed us sone things here.

Now, you wll see that if you were | ooking for
total inhibition, which is what a ot of technologists it
seens to ne are doing -- although the package inserts you
have to renenber, only one conpany tells themto do that,
all the other conpanies tell themto |ook for partial
inhibition -- but if they were | ooking for total inhibition,

our cells work nicely all the way across, with all five
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commercial antiglobulin serumthey did give the expected
results. They were negative. They showed the inhibition.

Only the BCA weak one gave total inhibition for
themall. They were followed closely by the Gamma weak and
perhaps the Inmmucor one may be next. But you will see that
| should go across this way with the different cells. There
were differences when you get into this area where sone of
these were partially inhibited.

Now, if you were | ooking for partial inhibition,
as all the package inserts except the Otho one say, that,
in fact, they all did what they were supposed to do, because
you will see that every one of themdid show a difference in
reactivity here.

| f you go down this way, the only other thing
woul d point out here is if you |look at the different
antiglobulin serum it is interesting that the Ganma cell,
which is the Gamma strong cell, which is very strong, was
the only one here that actually canme up woul d have given a
false result if you were | ooking for conplete inhibition
but its package insert says that any dimnution in strength
is an indication.

So, you can look at this in different ways. |
have just | ooked across here with the cells, but | think

there is other data we could pull out of there, but | was
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interested that these all | ook the sane to ne, these are a
little bit stronger, we tend to grade in halves, and it gave
t hat general picture.

It brought out to nme the major point of whether we
are | ooking for conplete inhibition, whether we are | ooking
for partial inhibition, and whose antiglobulin serumyou are
using wll depend on that because sone are nore resistant to
i nhibition than others.

What we t hought then would be interesting was just
to look at all the comrercially available cells, and
i ncluding our own cells, just to have a | ook by flow
cytonetry, how nuch anti-D do they have on them

[SIide.

This is just relative strength, then, |ooking by
flow cytometry. Here is the negative control here. These
are cells, non-sensitized cells, just to give you an idea.
Here is the nedian fluorescence then. It is a fluorescent
| abel ed anti-lgGthat is being used to say how much I1gGis
on these cells.

| want to point out, though, it is very inportant
you realize that this is a log scale here, so these cells
here, here is our own, L.A Red Cross, that gave a 1-plus

antiglobulin test. |Inmmucor are the next. That has three
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times the amount of 1gG that our cells have on them This
is a log scale.
In fact, there is a 7-fold difference between this
and this, between the different commercial cells, there is a
7-fold difference in the anmount of anti-D even though they
all | ooked the sane, even though they had given a 3-plus
antiglobulin test, the Ganma strong cells have far nore
anti-D on themthan any of these, and the anount is strong.
So, the interesting thing is the one that is
mar ked weak is about the sane as all these that are not
mar ked weak, so they have about the sanme amobunt of anti-D on
them Now, | have no idea howthis will vary, and if |
tested batches or lots of pure sensitized cells, | have no
i dea how good your in-house control is, and how this would
change each tine | checked a I ot of sensitized cells. W
wi |l maybe do that in the future.

But the other interesting thing is with flow, you

see different patterns. Obviously, | was rather fascinated,
this Gamma weak here -- and John may have an expl anati on of
this -- appears to have two popul ati ons of cells.

| mean this could happen if it was an Rl cell and
an R2 cell mxed, and the R2 cell was slightly nore
sensitized than the Rl cell, but there are different

patterns here in these very sharp peaks here conpared to
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t hese broader peaks and showi ng heterogeneity anongst the
cell popul ations perhaps. That is about all the data | have
for you.

[SIide.

These are just very personal. | don't feel very
enoti onal about these, and | had these the other way around.
First of all, this is the theoretical, and | decided to put
this as ny top thing, that really it seens to ne fromthese
smal | anpunt of data that we should be educating users to
react to any change in reactivity, i.e., if the control
cells are 2- to 3-plus when added to a true negative test,
then, 1- to 2-plus indicates a possible problem

If control red cells are 1-plus, then, a negative
result may be an acceptabl e endpoint, so that if you were
using like an ROreference if we are using a 1-plus cell, |
wouldn't mind if people are just |ooking for a negative.

Usi ng weakly sensitized control cells, 1- to 2-
plus reaction after adding to the washed red cells, | would
say would be ideal. W have a small anount of data, but not
a lot of data that you just saw. It did appear that the
weakly sensitized cells were slightly nore efficient, but
not perhaps as much as | thought in telling you, you have

got a problem
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But if you go by the package inserts, | amsure
the conpany woul d argue that they did what they were
supposed to do.

| will leave it there and |leave it for discussion
after John's presentation.

[ Appl ause. ]

MR WLSON:. We would like to continue with the
Manuf acturer's Perspective fromDr. John Case from Gamma
Bi ol ogi cal s.

Manuf acturer's Perspective

[SIide.

MR. CASE: Again, it is the cross that | have to
bear that | foll ow behind sonebody who has al ready said nost
of what | want to say. However, | do represent the
manuf acturer's point of view, and | may be the one that
raised this issue the last tine there was a workshop here,
because it did seemto ne at the time, on the spur of the
monment, so to speak, that there would probably be sone
virtue in having sone kind of standard for Coonbs contro
cells. | have since given it sone thought, and I am not
sure that there is too nuch virtue in it, but you will see
why as | proceed.

[ Slide.
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Like | said, it is nmy cross to bear, | sawit as
my role to review the whol e subject here, so this boring
slide just gives you a historical perspective. You wll
notice | put rather nore on the slide than is generally
recommended, but | adopted the principle that supposing |
were called to ny eternal reward before | finished ny
| ecture, there would be a possibility that you could go on
and exam ne ny slides and therefore be appropriately
educat ed.

The bottom line here, though, is that
unfortunately, the test, as it is nost comonly applied, is
insensitive to partial neutralization. Now, one of the
things that has al ways bothered ne a little it is that not
only do people not | ook for weaker reactions, they are
inclined to accept even a m croscopic positive reaction at
t he Coonbs control stage to be indicative of a test that has
passed with flying col ors.

[SIide.

Unfortunately, what happens, and perhaps that is
why our cells come out being coated the strongest, although
| suspect that maybe it has to do wth the fact that we are
now coating themw th a nonocl onal source of anti-D rather
than a polyclonal source, which for sone reason or another

it probably has to do with the affinity of the anti body we
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are using stays on the cells instead of com ng off and goi ng
on all the tine.

I f you take the majority of Coonbs control cells
that are out there, and take the supernate, you will find
there is anti-Dinit, whereas, with ours, there is little
or no anti-Din it because the anti-Dis staying on the
cells. So, that may be part of the reason for George's
results.

It was interesting to ne that the Coonbs contro
weak cells that we offer evidently are not all that much
weaker, in fact, there was half the amount if you noticed of
anti-D on the cells as there was on the strong ones. | do
think there is a mxture of cells. | think each tine it is
not a contrived mxture. Sonetinmes they may be all Rl
l[ittle r's, sonetines they may include R2 little r's, so
there will be variability fromtinme to tine.

So, as | said, the manufacturer's interests are
best served by coating the cells as heavily as possible,
because now you avoid the conpetitive el enment where the
custoner's best interests appear to be that they want to get
strong positive reactions, they are really don't want to
know i f their Coonbs test needs to be repeated.

[ Slide.
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It is a fact that cells coated strongly with 1gG
outsell those coated weakly by approximately 3 to 1, and as
| said just now, consuners often will bend over backwards to
avoi d recogni zing that their Coonbs control test has
i ndi cated what they need to know.

Thirdly, manufacturers who are tenpted to apply
scientific correctness in their |abeling are inhibited
t hereby because they | ose narket share if their product is
not perceived as neeting the consuner's expectations.

One of the things, incidently, that | was thinking
of while George was talking, is that there is a difference
inreactivity, and this is what is rather awkward when it
conmes to assessing whether or not you have parti al
neutralization.

If the cells in the original negative test are Rh-
negative, they tend not to participate in the end result at
all because they are Rh-negative. |[|f, on the other, they
are Rh-positive, any antibody that is in the supernate or
cones off the cells before you actually spin, bring the
original cells into the reaction and so you get a stronger
reaction if the original cells were Rh-positive than if they
are Rh-negative, and it is very hard to take account of that
if you are looking for differences in the strength of

aggl utination at the end.
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[SIide.

Not, the apparent renedy, and the renedy |
suggested the last tine we had a workshop up here, was that
t he FDA shoul d consi der establishing performance standards
for control cells and enforcing themuniformy, so that we
could all adopt what is scientifically correct w thout
penal ty.

| have given sone thought to various ways in which
you m ght nmeasure the strength of antibody that is coated to
the cells assum ng you don't have the | uxury of being able
todoit with a flow cell cytoneter.

Firstly, you could titrate your coated cells with
a standard anti-1gG preparation. Secondly, you could use
selected dilutions of human serumin neutralization
experinments, as Douglas Voak has suggested in print, or you
coul d use both nethods in conbination.

[SIide.

The foreseeable difficulties there are that you
are not going to get straightforward results for severa
reasons. One is that the reactivity on top of a negative
test is not the same as an antiglobulin test in which there

are no unaggl utinated cells.
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Secondly, as | just said, the strength of the
control reaction is influenced to sone extent by the D
antigen status of the cells in the original test.

[ Slide.

Thirdly, attaining the same strength of reaction
in the hands of all bench workers is, for all practical
pur poses, inpossible, and that has to do, not only with the
shaki ng, but also with the brand of antiglobulin they use
because, as George points out, there is considerable
difference in resistance or susceptibility to being
neutralized by the presence of human serum which presumably
is a function of the anti-1gG potency of the product in the
first place, which is always neasured by a rather enpirical
met hod.

[ Slide.

As always, | amfinishing with a quotation. "Wth
wlling hearts and skillful hands, the difficult we do it
once, the inpossible takes a bit |onger."

That's it.

[ Appl ause. ]

MR, WLSON:. Thank you

Summary
MR WLSON. What | would like to do is just take

a nonent and try to capture what | thought | heard. Again,
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| would Ii ke to reenphasi ze to the audi ence that we are here
to hear comments, both good and bad, where we should go,
maybe where we shouldn't go on this issue.

| would just like to begin by saying that Coonbs

control -- oops, | said it, sorry, | aman old serol ogi st
fromin excess of 20 years ago -- antiglobulin control cells
are regul ated as Cass Il nedical devices, and as such,

t hose products woul d be eligible for performance standards.

FDA's current thinking at the nonment is that
executing perfornmance standards are best net in the form of
a gui dance docunent. So, that is really what we have
consideration, at least fromFDA s point of view, at this
point, and the effort here was to gather sone information,
pros and cons, strengths and weaknesses, so to speak, of
where we would like to go if we were to be able to develop a
useful, practically applicable standard.

But | think what at |east | heard was that there
are a nunber of variables here that we have to deal with
First and forenost was | think the | ast point nade,

i ndi vi dual cl assical manual serologic technique plays a
confounding role with individuals who shake too hard or
shake too lightly. So, that is one area where at |east

manual testing certainly has a degree of confounding to it.
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Secondly is the potency of the cells. The coating
of the 1gG seens to be at various strengths, and the word
"weak" seens to be relative.

Thirdly, interpretation of results, is a clean
negati ve indicative of a high |level of assurance that you
have got the answer that is correct as opposed to sone
measure of partial inhibition.

That being said, and | hope | captured all of it
as best | could, if FDA were to devel op sone performance
standards in terns of starting at the sinplest place,
potency of the coating levels of the IgG do we have any
coments about how that m ght be best standardi zed?

| mght add, in many of the bl ood-borne pathogen
test kits, H'V, hepatitis B surface antigen, et cetera, we
had run into this problem and asked the manufacturers to
bring the positive controls down to what we call the
medi cal | y neani ngful decision point, i.e., the cut-off.

That is when a control reagent is supposed to tel
i ndi vi dual s when sonmething is going wong, and | think that
is what we are trying to get at here.

In that case, what we had said to manufacturers is
to place the potency of the positive control at a nom nal 3-
standard devi ati ons above the cut-off. The idea there would

be that if the control failed to operate, the control would

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



at

predictably fail to operate positively, the positive
control, approximately 3 in 1,000 tines.

If it failed to react properly in excess of that,
you had a system problem you needed to upgrade your QC or
what ever .

But | would be open for discussion or for any
proposal s on whether or not that is a practical approach,
ti ghter endpoints and going for nom nal 3-standard
devi ati ons above the cut-off.

Any takers?

Open Di scussion and Proposal s

DR. GARRATTY: | would just like to pose the other
guestion to the audience, and this m ght sound funny after
what | have just reported, but is any harm bei ng done using
themas they are used now? | nmean | don't know if people
have any comrents about are any changes needed, because if
they foll owed the package inserts, they were doing the job.

MR, COLLINS: Just a comment, | guess, to back
onto that. | don't know, | have not heard nyself, and |
woul d be interested to hear what significance there is and
how big a problem neutralization has been in nost
| aboratori es.

| certainly don't hear a great deal about people

havi ng problenms with check cells not working because of a
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neutralization problem | tended to think, or at |east |

t hought part of the reason for the check cells was to detect
whet her the anti gl obulin serumwas even added at all, which
it seenms would be nore inportant as to whether the product
was neutralized or not.

MR. CASE: One does hear instances of the control
test failing in cases where people are using the
pol yet hyl ene gl ycol procedure as an additive, and in
particul ar where they are using plasma wth pol yet hyl ene
gl ycol as an additive, because polyethylene glycol tends to
preci pitate high nol ecular weight proteins, and it tends to
produce particles of 1gG that get entrapped with the red
cells and remain there if you happen to be washing the cells
with a cell washer that doesn't resuspend the cells
adequately each tine.

So, there are instances where they are being told
what they need to know even by the strongest coated cells.
So, | think there is sone evidence.

VWat there is no evidence for, as | understand it,
is that we are not hearing of people falling about with
henol ytic -- everybody | aughs when | say "falling about,"”
but I always say it because it nakes them |l augh -- we don't

hear of instances of people falling about with henolytic
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transfusion reactions that results fromthe failure of an
antiglobulin test because of partial neutralization.

So, | think probably George's proposition is
perfectly true. The only thing is that what you have got to
remenber is the vast mpjority of antiglobulin tests done
really doesn't matter because they are negative anyhow, and
it really doesn't matter. It is only where there is a
clinically significant antibody in the patient's serum and
there has been partial neutralization, such that that
anti body is not detected, that you are at risk, so that
reduces the incidence of this phenonenon.

DR. GARRATTY: John, | am sure you woul d probably
agree if | pushed you, that our standard should not be to
prevent people falling over with transfusion reactions,
because if you use that as your standard, then, each one of
your conpani es' potentiators wouldn't be selling because,
you know, you could use the sane argunment there, that nobst
of the antibodies they detect may be shortened red cel
survivors, weak Kidds, Duffy's, and Kell's but people aren't
going to fall over with henolytic transfusion reactions even
wi th those.

MR. CASE: This is absolutely true. In fact,
there nmust be -- you have only got to |look at the results of

any serol ogy survey, proficiency testing survey, to be aware
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that clinically significant anti bodies are being m ssed
every day of the week.

| nmean we all get oh, oh, I mght mss a weak
anti-JKA, or | mght mss a weak anti-Duffy-b. Absolutely,
you mght well mss it, but those antibodi es are being
m ssed sonewhere every day of the week, and people are not

falling about with henolytic transfusion reactions as a

result.

MR. WLSON: One of the things I mght question is
that -- again, there is a lot of parallels to bl ood-borne
pat hogen testing -- nost situations where you are trying to

detect an anti body, the potency of the antibody in the
specinen is usually fairly strong, so you are not -- you
know, you are going to be able to pick it up by other neans
-- It is only when you get to that cut-off area, the weak
area, that is when it beconmes a problem

MR. CASE: That is true.

MR. BECK: Roger suggested that there m ght be two
applications for the use of control cells. One is to detect
partial neutralization, the other was to detect whether the
antiglobulin serum had been added at all.

| think it is to denonstrate parti al

neutralizations. There is better ways to detect whether the
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antiglobulin serum has been added at all, and that is the
use of dyes and things. |Isn't that right?

MR CASE: VYes.

M5. ROLIH  Susan Rolih, Inmmucor. | think that it
is difficult for us to determ ne whether or not there have
been del ayed serol ogi c reactions or even del ayed henol ytic
reactions as a consequence of a failure to control a test
properly or to determ ne that the test was not perforned
properly through the control, because | don't think there is
really a way of us determning after the fact whether that
was at i1ssue, because there are just so many other things
that come up when you do an investigation, was it just
technical error, did the tech not do sonething correctly,
was sonet hing not added to the test unrelated to the
antiglobulin reagent, so | don't think we have ever done a
pur poseful |ook to see whether or not there have been
clinical consequences that woul d have been predi cated by
failure of the control, because it is just difficult for us
to trace that.

Now, personally, | think that there is a | ot of
i nci dences of neutralization going in the field. W are a
manuf acturer of a Coonbs control cell that a |large
percentage of our newly acquired custoners, who have been

purchasi ng from other manufacturers, call us continuously
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about the fact that our antiglobulin cells or control cells
are not working, and when we pursue the issue with them it
i s because, for cost containment purposes, they have cut
their centrifuge cell washing devices dowmn to two or three
washes.

| f we have themincrease the washing up to four
washes, our antiglobulin control cells work perfectly well,
but in lieu of using our reagent, and for cost contai nnment
pur pose, they then will punt and go back to their
manuf acturer of choice in order to get the reagent to work.

So, | think it is happening a |lot. Wether or not
the control is relevant, we have sone reason to suspect that
perhaps doing a sink test would just be as effective in
determ ni ng whether or not you have valid antiglobulin
results as throwng in an antiglobulin control cell.

| think that maybe that woul d be another area to
| ook at is even for those instances that we do pick up if
they are not clinically relevant, are we perhaps spending
nmoney on a reagent that we don't need to use at all.

M5. VEEI LAND: | would support what Susan has sai d.
It is not an unconmon occurrence to have custoners, in the
sane type of scenario that she has related, call and
conpl ain because their Coonbs controls or antiglobulin

control cell is not working, and in working through this
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with those custoners, it is obvious that it is, in fact,
wor ki ng exactly like it was supposed to be working and
alerting themto their inappropriate washing system either
because they are hand washi ng or automated washi ng systens
are not functi oning.

So, | think we probably are seeing instances where
neutralization is occurring on a routine basis. Wether or
not that is significant, as Susan has said, | don't know |
think there is an argunent for that approach, as well.

To speak to the point about patterning the system
if you wll, after so many infectious di sease assays in the
positive control, one of the difficulties that will occur
because of that, for the very reason that George nentioned,
is that antiglobulin cells fromone manufacturer may be used
wi th an antiglobulin reagent from anot her manufacturer, so
you will have sonme variations as to the |evel of
neutralization that would occur, and that's not the case in
the infectious disease setting, where you are using the
control within the confines of the test systemitself.

MR WLSON. In fact, that problem does occur when
external controls are used for bl ood-borne pathogen testing
because the controls are not "matched” to the test kit.

DR. GARRATTY: |Is anybody el se as disturbed as |

am t hat people are not doing what the package inserts say?
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| mean maybe it's just in the people | have tal ked to, but |
was amazed, it was alnost totally that they all were | ooking
for conplete inhibition, and as you saw there, only one
conpany's cells woul d have done the job.

| f they had been using anybody else's red cells,
t hey woul d have m ssed that 2-plus antibody, they woul d have
called it a negative antiglobulin test when that was a 2-
plus reaction. It could have been a 2-plus anti-JKA  They
woul d have said everything was okay and gone ahead and used
it, if they | ooked for conplete inhibition.

Does anybody have any feeling on that in your

areas of what your techs are doing? No? Go back and ask

t hem

MR CASE: | think that is a very good point.
Clearly, that is what is inportant here. | don't know,
Debbi e remarked about the washing. | think cell washing
centrifuges, when all is said and done, |ike any other

automated or sem -autonated equi pnent, are prone to fai
fromtime to time, and if you have a partially bl ocked
spigot, for exanple, that is probably not delivering enough
saline to a particular tube, then you could very well have
poorly washed cells in that tube.

| don't think people really care. They really

want to be assured that their Coonbs test was okay. It is
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i nconvenient if they have to repeat anything, and so they
are |l ooking for cells coated as strongly as possible.

| thought it was rather interesting when Susan was
tal ki ng, and she nentioned how they get calls saying your
control cells are not working. Now | understand why we get
sal esnen's reports saying that such and such a custoner just
switched to Ganma' s Coonbs controls. Incidently, |
under stand the word Coonbs test enbarrasses Robin Coonbs.
He really doesn't |like the test naned after him but sonehow
we have all slipped into the habit, and | confess |I find it
hard to give it up

But now | understand why our sal esnmen report from
time to time that such and such a custonmer has just swtched
to Gamma's Coonbs control cells because Inmucor's are no
good. | nean the thing is you do what is right, and you
suffer the penalty. The road to the bankruptcy court | eads
in this direction.

DR. GARRATTY: Because you were at the two
opposite extrenes. |Imucor has the weaker sensitized cel
out there, and you have the two strongest.

MS. MALLORY: Again, naybe | am being too
sinplistic, but if we did as Roger suggested, and put a dye
in the Coonbs, so we knew that there was antiglobulin

reagent in the tube, and that was out of the way, we didn't
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have to worry about that, then, you decided to nmake your
control cells a weak control cell, so that what you had to
deal with was one of two things, technique on the

technol ogist's part or partial neutralization, you would
have only -- | think you would have those two things really
to deal with, and when you got a call or when you dealt with
your custoners, you would have to -- you would only have
that to deal with, which is basically what you are dealing
wi th now, but at |east you would know that if the test was
positive, that there was no partial neutralization.

Does that nmake sense? | amtrying to get it down
toalittle nore sinplistic area. Dealing with the strongly
coated cell, to ne seens to be self-defeating.

M5. ROLIH Delores, | agree with you 100 percent
of what you said, and it would work out really well. | am
al ways horrified, and I was horrified again today, when
CGeorge put up his slide on all the different reactivities
and | saw that our Coonbs control cells were giving a 3-plus
or a 3.5 and it just, you know, like it just doesn't sit
wel | .

| have to tell you |l would think if went to a weak
cell, 50 percent of our custoners would take such an
extensi ve anount of retraining. W have a | arge percent of

our customers with our cells, which I think are pretty
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strong, probably never see nore than a 1-plus on a final

test.

DR. GARRATTY: | am sure.

M5. ROLIH  You are getting a 3-plus, which is
marvelous. | nean that is what we would get in our |ab, but

| don't think a | arge percentage of our custoners do, so |
think that while nost of the manufacturers, if not all of

us, would agree that we would like to have a reagent that is
nore neaningful, | think that we al so have to face the facts
that there is going to take a considerabl e anount of
educati on of our custoner base, and it is going to be a
difficult hurdle for themto overcone to retrain their
peopl e how to shake properly, how to standardize their
centrifuges properly in order to get the appropriate test
results.

DR. GARRATTY: O course, if we had the Europeans
here, they would say we don't have a problem we use gel
tests, and we don't have to have control cells.

MR, WLSON: Your remark about the training of the
individuals, | think is inportant because if you have got a
culture out there that needs to be readdressed, in other
words, that there is a problemin interpretation, as well as
it's a manual technique albeit with difficulty

standardi zi ng, but better standardi zation is one place to
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start with elimnating the variables, in other words, taking
a dye and putting it in, but noreover, standardizing all the
reagents to nom nal 3 standard devi ati ons above the cut-off,
so you only get false negatives 3 tines out of 1,000.

Maybe that's a place to start. | don't think we
are going to change the world overnight, as you kind of
described, but | think a gradual step-by-step approach is at
| east progress.

MR. BYRNE: Questions concerning the actual
standards or guidelines for these products. It is very
difficult to conpare an agglutination test with an
i nfectious disease ZIA test, and the 3 standard devi ations
is not sonething that you can fit easily into an
aggl utination test.

In addition to that, traditionally, an FDA
standard is run along the lines of you titrate this
anti body. |If your product exceeds that anti body or equals
or exceeds that titration strength, then your product is
okay.

In this situation where we are considering perhaps
using an anti-1gG titrate in the anti-1gG test your cells
agai nst that, what we are saying here is exceeding the FDA
standard is a bad thing, because potentially, your cells are

t oo strong.
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MR. CASE: Peter, you are tal king about the
potency of anti-lgG aren't you, which does present --

MR. BYRNE: Using the anti-1gG as an indicator of
strength of your control cells.

MR, WLSON: | think you have two vari abl es here.
One is the dosage of the 1gG on the solid phase, which is
the red cell, and then the potency of the anti-1gG You
have got to freeze one to be able to neasure the other
vari abl e.

MR. CASE: Absolutely.

MR, BYRNE: That is what | amsaying, is if you
are using a standard anti-1gG that the FDA supplies, then
the FDA are going to have to supply a standard control cell,
as well, so that you can then test yours in parallel with
our standard control cell.

| can't see the FDA making lots of anti-I1gG
control cells to send out to manufacturers.

MR WLSON:. | don't see that that is practical
particularly in this downsizing environnment, but | think
that there are ways of addressing standardizing it. | think
clearly, one is going to have a difficult tinme standardi zing
a reagent red cell antiglobulin-coated cells, and not | ook

at the antibodies that are going to be used to detect them
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So, | think that it will need to go hand in hand,
but I would reflect back on your point. | nean we have
wrestled with how do you standardi ze such | ess than
gquantitative systens, and | use the conparison of bl ood-
borne pathogen tests because they are not quantitative for
the nost part. They are what they call binary tests,
positive or negative. However, in all instances, every
manuf acturer uses highly quantitative, sem -quantitative,
but certainly not qualitative techniques to manufacture the
kits.

So, fromthis point of view, just |looking at it
fromthe angle of where do you start in terns of trying to
quantitate the potency of I1gG well, you do it by twofold
serial dilutions since 1900, and the way you can do that is
if you | ook at some math and sone distribution curves, you
woul d be surprised how you m ght be able to find sone
performance characteristics that can fit standard devi ations
with frequency.

Now, this is not going to be rocket science type
anal ytical results, however, | think it is a step forward.
That is why | brought it up.

MR. BYRNE: As an aside, investigators and
inspectors, if institutions nmake their own control cells,

wi |l an FDA inspector investigate, they will be looking to
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make sure those cells are controlled in the same way that
manuf acturers control their cells?

MR WLSON: If the questionis if thereis a
home- brew control cell made by a | aboratory, what woul d the
FDA i nspectors do about it?

MR. BYRNE: Yes. Wuld they be | ooking for the
same standards?

MR. WLSON: Is the product in conmercia
distribution, are you distributing it, you know, those Kkinds
of things.

MR. BYRNE: No, you wouldn't be, no.

MR. WLSON: You know, you would make the first
several passes on those types of issues, and then | think
there is clear conponents that enter into it. | don't think
we could address it here. At least ny initial thought is
t hat FDA does not prohibit home-brew controls.

I n our bl ood-borne pathogen invalidation
gui del i ne, where we tal k about use of external controls, we
clearly state if you want to manufacture it yourself, and
use it yourself, we don't have any objection to that.

MR. BYRNE: Ckay.

M5. MALLORY: | think ny comrents are a little bit
inthe sanme line as Peter's in that | had suspected if, for

exanple, we went to a weaker control cell, that many
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institutions would start making their own, and that they
woul d make them very strong, and what tends to happen, and
has even happened with sone of the commercially prepared
cells is that they spontaneously agglutinate.

| think there is a lot of problens that are going
to be associated with home-brewed preparations, that | think
woul d have to be addressed by either FDA saying this is the
met hod you woul d have to use or sonehow | ooking into it,
because I know from years and years back when we did nake
our own, everybody again nade very strong cells very often
and if you had a very potent anti-D, the cells tended to
spont aneousl y aggl uti nate.

| wonder what effect having a nonoclonal anti-D
woul d have on those cells.

MR CASE: Well, it is a fact that nonocl onal, or
at | east the nonoclonals, we tried it with two different
nmonocl onal 1gG reagents anti-D's, and with both of them
there is less anti-D comng off into the supernate than
there is wth polyclonal, and that m ght explain to sone
extent why there is an illusion that we have got at | east
tw ce as much 1gG on our strongly coated cells than anybody
el se has on their cells.

DR. GARRATTY: It's not an ill usion.
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MR CASE: | know. What | amtrying to say is
that in the case of polyclonal reagents, nuch of the
antibody is in the supernate, whereas, with the Gamma Coonbs
control cells, the antibody is all on the cells.

You see what | nean? There is a difference
whet her you meke it from nonocl onal or polyclonal reagent.
| don't know what the answer to this thing is because, I|ike
| said, there are so many variables, and | don't think -- |
mean it is all very well to nake your own. GCeorge can nake
his owmn for his own institution. According to his own
phi | osophy, it ought to be giving a 1-plus reaction. You
can do that, and you can train your people to do it.

DR. GARRATTY: They are used to reading those.

MR. CASE: And they are used to reading that. |If
you are a commercial manufacturer that has to nake pearls to
cast before swne, with all due respect, you unfortunately
have constraints that he is not under.

DR. GARRATTY: | under st and.

MR CASE: | think it is quite understandabl e that
peopl e m ght make their own, but if they nmake their own,
it"'s alittle unjust if they are not held to good
manuf acturing practices the sane as we are.

DR. GARRATTY: | agree with everything you say,

John. | didn't conme here to preach anything to you, but
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just to show you the data if you do use a 1l-plus cell, that
it is not just theoretically, it does seemto evaluate it
better.

MR, WLSON. Just to conme to your |ast point about
t he good manufacturing practices on a hone brew, | think the
position -- we would have to | ook at the situations on a
case-by-case basis, but | think that there are el enents of
GW that do apply, and certainly the 606's would apply, as
wel | as CLIA regul ations, because there is a requirenent to
be able to validate under CLIA so there are conpensatory
mechani snms, but each case mght be slightly different, so |
woul d be hesitant to try to articulate it entirely here.

But the thing that is nost inportant is that if
you are going to put a control reagent on |line, regardless,
it has to be validated, it has to be shown to work,
reliable, stable, et cetera. It is not just sonething that
you would want to throw together and put on line before it
i s thoroughly validat ed.

MS. WLLIAMS: Candace WIllianms from A ynpus.
Listening to you talk, | have to think about other assays
that we do, the bl ood-borne pathogens that you have
nmenti oned, and ot her bl ood grouping antisera, and to ny
know edge, there is not another assay out there in which

every test is controlled.
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On a bl ood-borne pat hogen, you have controls on
your mcroplate, but every well is not controlled in that
assay. There is nothing there that assures that every well
is washed with every test adequately.

The sanme with blood grouping antisera, you know,
you run your controls with each vial or at the begi nning of
the day or the beginning of the shift, but you don't have
any kind of control on every test that is run, and | do have
to wonder about the level of concern for doing this
hi storical procedure. | don't know that there is a whole
| ot of significance there.

Li stening to you talk, | have also cone to the
conclusion that there is a lot of problenms with the current
nmet hodol ogy that is being done with manufacturer's cells and
Coonbs sera not being matched, no requirenent to match
t hose, test procedures not being done correctly,
manuf acturer's inserts not being followed, so it seens |ike
we have got a fairly ineffective control system going on
ri ght now.

If we are going to continue it, | think that
standards are needed to nmake sure that it is of sone val ue.
| f you do inpose the standards, though, | worry about cost
of inplenenting those standards. Certainly it is going to

be nore work for the nmanufacturers, nore work for the FDA to
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devel op these standards and i npose them and those costs
ultimately are going to get transferred along to the
consuners, and are we really, you know, nuch ado about
not hi ng here.

DR. GARRATTY: | think John and | would agree with
t hat because at the tinme of the Standards Comm ttee, when
that standard was put in, that was just the sort of
di scussion that went on, and | don't think it has been so.

In fact, you have stinulated ne to think that one piece of

i nportant data that nobody has -- and yet we have all got it

sitting there -- is how many tinmes do we get contam nation
Now, | have just realized in our own | ab, we are

using a 1-plus sensitized cell, which is a very sensitive

system We al so use peg routinely, which tends to give, as
John said, false negatives. | need to go back, | haven't
done that. | have got it sitting there in the books. If |
go back and | ook over the last year, how many tinmes did they
have to repeat a test, it would be sonme good information in
our own institution, and | don't know that.

It would answer that question, are we doing al
this for nothing, because we do have a very sensitive
system and we are using peg, which nmakes it even a better

systemto eval uate
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MR. WLSON: Maybe | could wap it up saying that
the effort to develop a standard would be in accordance with
our good gui dance practices. It would be an opportunity for
comment fromindustry or any other interested person.

The purpose of this neeting here is to elicit
t hese types of comments to see where we are at. Certainly,
if there are issues that will absolutely derail a high
qual ity guidance that is so narrowWy focused that it doesn't
address sone of the other issues, then, it my not be worth
it. W will just have to take that just one step at a tine.

The | ast question?

MR, BECK: Just a comment really. | amnoved to
ponder a while, what is the purpose of the antiglobulin
control cell. Now, | amwondering is it to detect a defect
in a specific test in that test tube, or is to indicate that
practice, as you suggested.

If it really is to indicate general bad practice,
maybe efforts should be better expended in proficiency and
conpetency testing, and maybe it could be mandated that this
i nclude a denonstration of very weakly reactive antibodies
by the antiglobulin test.

MR CASE: It is interesting, Malcolm that you
shoul d say that, because Dougl as Voak, whose nane has been

i nvoked here nunerous tines since we began this norning, his
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position is that the Coonbs control test is useless and that
it is much better to train people to read the test better,
and that this is done by neans of a standard anti-D, that
they are expected to replicate testing, as George says, and
there may be sonething in that argunent.

DR. GARRATTY: And, in fact, we agree with Doug
Voak on that. |In fact, we do that in our own lab. W
believe that that replicate testing is good for the reason
that you said, Malcolm and to | ook at your washi ng machi nes
and that they are working adequately, but it still |eaves ne
the question that it is not controlling each tube. Wether
it is necessary or not, | don't know.

MR, WLSON. Thank you

Let's nove on to the next subject.

Performance Standards for Saline

M5. WORST: Qur next topic is Perfornmance
Standards for Saline, and | am happy to introduce our first
speaker, Roger Collins fromthe American Red Cross.

User's Perspective

MR, COLLINS: Thank you. | should probably dare
suggest that if the FDA regulates and strictly enforce the
pronunci ation of "saline" instead of "sal een" we probably

woul dn't have any problens with this particul ar subject.
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Judgi ng fromthe nunber of accents on the podiumtoday, that
woul d not be a problem

[ Over head. ]

| shoul d probably explain that although I am
putting forward a user's perspective, | amnot strictly a
user within the definition of a user wwthin the Anerican Red
Cr oss.

We do manufacture reagents within the Anerican Red
Cross, and as such, | provide a service, | guess, for want
of a better term to our regions in ternms of handling sone
of the problens that they either can't handl e thensel ves or
have problens in handling, saline being one of these.

A nunber of problens get referred to us because we
do have sone of the equipnent and ability to anal yze these
probl ens that they don't have in the regions. So, fromthat
perspective, | amsort of looking at this as a user and al so
as a manufacturer that handl es probl ens.

So, what you are going to be seeing today is nore
of problem aspect than a perfornmance review.

As you can see, we have got quite a nunber of
titles for what is typically terned saline. Essentially,
they all nmean the sanme thing except for maybe this | ast

colum. Basic ingredient, either 9 grans per liter or 8.5
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grans per liter of sodiumchloride. Wy the difference,
have not been able to expl ain.

| sotonicity is defined as the osnotic pressure
conpared to human blood. | don't know whet her one person
read his results at sea | evel and another person read theirs
up a nountain, and got disparating results, but | have not
been able to explain why one isotonic solution is 9 grans
per liter, why the other one would be 8.5, but in terns of
serol ogical application, it really doesn't matter.

This | ast group, i mmunohematol ogi cal bl ood bank,
certified blood bank, is basically a manufacturer's
definition. They have done a little bit nore and defined it
for actual application in blood bank use. The previous one,
saline normal isotonic physiologic are basically general
pur pose sol utions, normally have applications in the bl ood
bank or they are being used in the blood bank activities.

The bl ood bank and bl ood bank certified are
basically | abel ed by the manufacturers as being nore or |ess
specific for blood bank use, specific inasnmuch as they have
either defined that they may neet the NCCLS standards for
sal i ne.

One manufacturer clains that their product is

virtually sterile until opened, whatever that neans.
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Buffered saline. Two |evels, one buffered
i sotonic, which presumably is taking an isotonic solution,
keeping it isotonic, and buffering it at the sane tine.

Buf fered saline can basically mean any isotonicity or
hypertonicity, taking your standard salt concentration, add
in some buffers as sodi um phosphate or potassi um phosphate,
and getting a desire pH, sonetinmes wthout reference to
whether it is isotonic or not.

[ Over head. ]

The FDA defines saline as basically a general
purpose reagent. If it is not |abeled or otherw se
represented as being sterile, then, it is exenpt from good
manuf acturing practices. Essentially, this neans that
anybody can nmake saline and |abel it as they want to. As
long as they don't claimthat it is sterile, they don't have
to meet any strict regulatory requirenents.

[ Over head. ]

There have been a nunber of problens attributed to
saline - false negatives, false positives, grainy reactions,
crenation, roul eaux, henolysis. The bulk of the conplaints
or problens have generally fallen in these first three
areas. Low pH has been a comon problem especially with the

S and Kidd bl ood group systens where saline has gone into a
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| ow pH.  Sonetinmes these have been m ssed, creating a fal se
negati ve reaction.

Fal se positives, generally, and grainy reactions,
are caused by contam nation in sone form Bacterial and
fungal contam nation generally isn't a major issue unless it
is severely contam nated. Saline isn't a great grower of
bugs. They will growin saline if left |ong enough and
sitting around | ong enough in a stale condition in
sufficient quantity, but even a small quantity of bacteria
that is present generally won't affect a serol ogical
reaction.

VWere it does affect it is if the saline is being
used as a diluent to prepare the reagents for automated
systens or mcroplate systens where that saline is now going
to sit in anice growmng nedia |like serumfor maybe a week
or so while those dilutions are being used up.

Particul ate contam nation can conme from a nunber
of sources, primarily in the handling of the equi prment that
the users maintain. Cell washers, if they are not
adequately maintained, then build up naterial, not
necessarily bacterial, can start to cause fal se positive
reactions.

Crenation, roul eaux, and henolysis generally are

caused by fornulation and isotonicity problenms. Henolysis
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generally in a lower salt concentration has been diluted
with saltwater or been contam nated in sone way w th anot her
solution. Roul eaux and crenation generally are thought
caused by a hypertonic solution, that is, a greater salt
concentration.

[ Over head. ]

The areas for potential problens to arrive from--
let's ook at the manufacturer, and I amincluding in the
manuf acturer, locally nade saline, too. A |lot of people
still do make their own saline.

Qovious errors in fornmulation, that is, the salt
wasn't wei ghed out correctly or the ingredients weren't
wei ghed out correctly, a basic error. There are also errors
in formul ation where the fornul ati on has been changed, but
not controlled. That is, sonebody has decided to add a
preservative or put in what a lot of manufacturers called a
proprietary ingredient or a proprietary nethod to either
extend the stability or stabilize the pH, and they really
haven't controll ed what they have been doing with it.

Contam nation again fromthe manufacturer. This
can occur primarily, what we have seen at |east, or been
able to deduce, is chem cal types of contam nation where
their equi pnent maybe has not been cl eaned out. Cenerally,

at least -- and we are nmaking sone assunptions here because
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we are not able to determ ne exactly what goes on in the
saline to cause sone of these problens, some | will discuss
alittle bit later -- the contamnation froml think -- and
| will get into sone of the problens that we have had in
exam ni ng these issues -- from Cl orox.

Clorox is used extensively, one, to flush the
dei oni zed water systens on their regular maintenance
progranms, and also fromwhat | can gather, they flush their
equi pnent occasionally, which is not either sterilizable by
steam or other nethods, where Clorox is a favorite to flush
t hrough, sterilize, or at |east sanitize, and then wash the
remaining Clorox out. |If there is any left behind, it gets
in the saline.

Labeling issues. Cenerally not a major problem
but in clarifying what is in the product exactly what it is,
and especially when they start getting into proprietary type
of issues, you don't really know what is in the product, to
extrene i ssues where one good conpany had a beautiful | abel
that was on the side of the box, but when you flipped the
box over, the Cubitainer, to get the saline out, the | abel
was underneath the box.

Control testing. A lot of the manufacturers do or
do not do testing specifically for blood bank activities.

Those that do claimit as a bl ood bank saline may make

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



at

statenents that they do an antiglobulin control test,
generally a pH, and that's about it.

For the user, potential problem areas are storage
of materials. |If they are a fairly large user, the materi al
is going to be used up pretty quickly. Storage in
war ehousing or in a non-controlled area can be a problemif
it is exposed to great heat or other problens where there is
fluctuation. Again, saline is fairly hardy. It is only a
solution of salt, it doesn't necessarily break down at all.
If there is deterioration, it is either in pHor in
contam nati on

Stock rotation. |If the stock isn't rotated
efficiently, that is, newlots that cone in get put on |ast,
and the old not used up, then, you can get a variation
t here.

Non-dating and expiration of open containers.

When the container is opened, generally, the standard
practice in the Red Cross is that it gets discarded after a
month, but if that is not done, and you have got a

Cubi tainer sitting around for a long length of tine, the pH
can change considerably and it is open for other

cont am nati on
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Contam nation again generally either chemcally or
fromthe equipment that it is being used on. Dirty
equi pnent correlates with that.

I ncorrect application. In the old days, where we
just had tube testing to worry about, and the anti-human
globulin test, you filled up your squeeze bottle naybe three
tines a day, it wasn't a problem Now we have got to dea
W th automated systens, mcropl ate systens, nonocl onal s,
that are all affected in some way by possibly the saline
that is used. So, sonme of these systens need to be
clarified as to what is the appropriate saline to be using
with a particular system

Lack of daily or routine QC. Mst people are at
| east doing a pH nowto QC their saline. Ohers are doing
an actual serological test, whether it be an anti-human
gl obul in procedure or a serological procedure. Lack of QC
can |l ead to potential problens.

[ Over head. ]

Problemsolving is the nost frustrating. As with
any problemthat occurs, whether it be the reagent or the
saline, trying to dig up the information to try to find out
and nmake a val ue judgnent of what is going on can be
extrenely difficult both dealing wth the manufacturer and

with the user
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proprietary information. Trying to glean out what are the
things are in that saline that may be causing the probl em
that we are seeing just is like pulling teeth.

The manufacturer generally has the inability to
really investigate the problem Most of the problens that
have occurred, occurred on automated machi nes. They don't
have the machine to be able to duplicate what they are
seeing, and a lot of tines it is alnost inpossible to
duplicate. "It is not ny problem™ is not being really
facetious, sonetines it isn't their problem

I f the user is having a pH problem unless they
feel that the initial product that they purchased or if it
is a buffered saline that was | abel ed as being a specific
pH, then it is not their problem it is sonething that the
user is doing wong that has caused the problemto occur.

Fromthe user's point of view, the initial
assessnment can be wong. Usually, when sonething goes
wrong, they blane the reagent, not the saline. |[If sonething
is not working, if they are getting a fal se negative result
where they are expecting a positive, it is the reagent that
was wong, and when they spend a |lot of tine determ ning
that it wasn't the anti-S or it was or wasn't the anti-S

that was causing it, but the pH This has occurred with us
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specifically on a problemthat was saline related, wth the
bronelin that we manufacture for the automated machi nes.
The initial reaction was the bronelin was bad, and we
probably spent a week anal yzing the bronelin to determ ne
that it wasn't the bronelin after all, but the saline that
was bei ng used.

Most users don't have the adequate resources to
really test conpletely. Mst do have at |east the pH neter
an osnoneter to evaluate the isotonicity or the salt
concentration, ability to do sterility testing if sterility
testing is an issue. Oher analytical machinery just isn't
general |y avail abl e.

A lot of saline problens yield inconsistent
results. Sonetines they see them sonetines they don't,
especially when it comes down to the sort of what | call the
"grainees." These are the false positives across the board,
all of the negatives just appear of that sort of grainy type
of reaction. You give themto sonebody else to repeat, and
t hey go away.

I nstrunent variability for automation and on the
m cropl ate systens, soneone sees it, sonmeone doesn't, and it
can vary from one container to another.

Cenerally, the conclusions on what is wong is

based on an assunption. There is no real hard facts. It's
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a matter of going through what you have done, what you have
elimnated, and come up with the fact that you have

el i m nated everything except the saline, so it nust be the
saline. So, to sonme degree, saline gets the hard knock when
you can't pinpoint it. Even if you can pinpoint the saline,
you don't really know what is in it that went wong, whether
it is Aorox or sone other ingredient.

[ Over head. ]

The problens. Sone are manufacturer rel ated, nost
of themare user. Cenerally, it is in the hands of the
users where the saline has deteriorated in sone way or the
user has applied sone neasure of instability, and this is
starting to showitself in the testing.

Are they clinically significant or a safety issue?
| don't know. | have not been aware that there is any
clinically significant error that has occurred because the
saline failed to detect or caused sone incorrect reaction.

Qobviously, if saline is causing a problemthat
could cause a msinterpretation of results, there is a
safety issue.

[ Over head. ]

Greater regulation. | don't know whether greater
regulation is a requirenent at this point. Certainly, if we

do, then, we have to redefine the classification at | east

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



at

for blood bank use. There is obviously need for saline in
other areas of the |laboratory, clinical chem stries and
testing, et cetera, that don't need the definition that is
needed for bl ood bank use.

G ven where we are going today with the testing,

wi th automation, nonoclonals, | don't know that one bl ood
bank saline is going to fit the bill and that we need
several. Mybe this should be left up to the user in terns

of knowi ng and having better awareness of the saline
l[imtations, and the application of the saline.

Better handling and application practices, daily
control paraneters, and vendor orders, the person that you
are buying from which is a standard isopractice now, and |
know a good GW in terns of auditing the purchases and
determ ning just what their manufacturing capabilities are
and whet her they neet your GVP requirenents.

Maybe we shoul d expect a little bit nore fromthe
reagent manufacturer. | know John Case will love this. |If
there are issues that pertain to the saline or the quality
of the saline, the pH of the saline that is used for the
product, then, that should be defined by the manufacturer.
| think that is nore critical in the automation area.

For the machi ne manufacturers or instrunent

manuf acturers, system manufacturers, they, | think should be
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held a little bit nore accountable to define the support
solution criteria, so that we don't get caught into these
situations, along with a description of any interfering
par aneters.

Ckay. Thank you.

[ Appl ause. ]

M5. WORST: Thank you. Qur next speaker is Susan
Rolih fromIlnmucor. She is going to give us the
Manuf acturer's Perspective.

Manuf acturer's Perspective

M5. ROLIH | amgoing to try to give you an
overview of sone of the problens that we have experienced,
that we feel that we have been able to trace to saline in
use in performng tests.

[ Over head. ]

Sone of this is going to support what Roger said,
and certainly we have becone aware of the fact that when we
do encounter product conplaints, one of the conponents
Wi thin our conplaint investigation now involves a | ook at
the type of saline solutions that are used in the
serol ogi cal testing.

[ Over head. ]

The next transparency will show you sone of the

undesirabl e effects that we have been able to trace to the
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types of saline in use in the | aboratory, one of which is
decreased test sensitivity.

We certainly weren't the first to publish data in
this area. Martin Bruce and his coworkers out of Scotl and
in 1986 published information in Transfusion that showed
that some proficiency sanples that had been sent out to
hospitals within the United Kingdomwere not perform ng as
expected, and when they evaluated the problem it seened to
be traceable to the type of saline that was used in the
| abor atory.

In particular, there was an anti-big S that went
out into the field, and those hospitals that were using a
nmore acidic type of pH seened to have difficulty, if at all,
detecting this antibody.

In 1994, we published simlar findings on
decreased test sensitivity, nore appropriately for our
testing was related to solid phase technol ogy, and again we
found that there were sone cases of antibody m sses or very
reduced reactivity of antibodies in the case of using
sal i nes.

So, we have seen decrease test sensitivity in
anti gl obulin phase tests, whether it be hemaggl utination or
solid phase, and | mght add -- we will come back to this

|ater -- that we al so have seen failures in hemaggl utination
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with an anti-big S. It just happens to be our reagent anti-
big S that has been on the narketpl ace.

We have al so seen a failure in direct
agglutination tests if cells are used that have been
suspended in hypertonic saline, that has been unknow ngly
prepared at a higher salt concentration either by the user
or the manufacturer and then substituted in test systens
wher e sel f-suspensi ons are nade.

We have al so reported increased nonspecificity at
the antiglobulin phase with certain types of salines, nost
notably those with acidic pHin hemagglutination and in
solid phase tests, although | mght say that sone of the
probl ens that you see with saline reagents seemto be
exacer bated when you go to mcroplate systens, and it
probably is one of the reasons why, when you get into ELISA
base test systens, you are usually always using buffers as
wash sol utions as opposed to unbuffered reagents, such as
the salines used in hemaggl uti nati on assays or have been
used in the past in solid phase assays.

[ Over head. ]

Sonme of the other undesirable effects that we have
seen is that red cells that have been suspended in saline of
an i nappropriate pH have a failure to bind the coupling

agent used in the first-generation solid phase tests, which
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makes it very difficult for you to set up your initial
nmonol ayer with which to support your antigen-anti body
interactions in subsequent test steps, so it can cause
spurious and false positive results to occur in cross-match
tests or selected cell panels, which are the type of assays
currently for which the first-generation test has been used.

We have al so run into situations where we have
noticed false positive results of a weak, spurious nature in
| aboratories that are using saline that contains
phenoxyet hanol as a preservative, and this has been nore a
probl em for us in accounts that have been using our solid
phase based infectious disease tests as opposed to those for
the detection of red cell or platelet antibodies, and I
don't know if that is just coincidental that the | abs that
are doing the infectious disease tests, also happen to be
closest to this type of saline or if there is a preference
on infectious disease |abs for using this type of saline
over standard bl ood bank.

[ Over head. ]

| would just like to review for you the types of
saline in use and by telling you that as | get to the end of
this list, we found all of these types in active use in

| aboratories, in blood bank | aboratories throughout the
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United States and so Europe and Canada, as we have done sone
of our investigations.

The types we found included isotonic saline
W thout inhibitors or preservatives, either user made or
purchased froma manufacturer; isotonic saline that just
contains azide as a preservative; isotonic saline that is
azide-free, that is pH controlled, usually buffered to a pH
of 6.5 plus or mnus 0.5, although the range may shift
upwards slightly depending on the manufacturer; isotonic
saline that is azide-free wth phenoxyethanol as a
preservative, and this is a reagent that is nore frequently
sold for use wwth Coulter counters.

[ Over head. ]

Buffered isotonic saline that is nade with a
phosphat e buffer and has been designed for use in a bl ood
bank environnent; also, buffered isotonic saline that has
phenoxyet hanol as opposed to one that has azide or is
wi t hout azi de.

An isotonic saline with preservative in a
gel ati nous substance that has been manufactured for use in
the bl ood bank that all ows easier resuspension of red cells

because of the addition of the protein.
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Lastly, there are still a nunber of |aboratories
that are substituting saline that has been designed for
irrigation or injection, and using that in the |aboratory.

[ Over head. ]

Qur concern as we have been investigating sonme
reagent problens that have been reported to us -- and, of
course, the user initially assunes is the problem of our
reagent, and not sonmething that they are using with our
reagent, or sonething that they are doing with our reagent
in the | aboratory, which we naturally assunme our reagents
are the last things that are failing because we know we have
taken so nmuch tinme to manufacture them-- one of our
concerns is that |aboratory personnel and particularly in
this day and age, since purchasing agents have nore power to
determne what is and is not going to be used in the
| aboratory, is that they consider all isotonic salines
equal .

In fact, we have run into other situations wher e
the | aboratory director or the purchasing agent has told us
that they have nmade a decision to buy a saline not
necessarily | abel ed for bl ood bank use, for use in the
| aboratory because they cost |ess than standard bl ood bank
saline or phosphate-buffered salines, and that is where we

sonetinmes run into the issue where the hematol ogy | ab and
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t he bl ood bank | abs are now using the sanme saline, and that
sonetinmes does contain preservatives, such |ike

phenoxyet hanol or other conpounds that allow the autonmated
instrunmentation to work appropriately and to keep the cells
that are counted or analyzed from cl unpi ng.

There are no professional guidelines that exist
for salines being enployed in serological testing with the
exception of the NCCLS gui dance docunents or guidelines or
standard AS-1, that tal ks about how to nmake isotonic saline
for general |aboratory use.

There are no recommendations that are nade by
organi zati ons, such as the AABB or the Anerican Coll ege of
Ameri can Pat hol ogi sts, et cetera, that give guidance to
peopl e as to what they should be using. Therefore, it
probably is understandabl e why everybody thinks all isotonic
salines are equal.

Anot her concern that we have is that manufacturers
of saline products nay add substances or mght treat those
salines in such a way that they feel that additional
treatment nethod or that additional additive eventually
deconposes to the point where it is no longer active in the
product, and therefore, they are not |iable to have that

i ncl uded on the | abeling.
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VWat we are finding is that that treatnment or
t hose substances, sonetines if you don't know about themin
the product, you don't realize that they can have an adverse
effect on the serological test.

So, when you |l ook at a carton or a carboy of
saline, and you |l ook at the |abel, just because it has
certain things on the | abel doesn't nean that there is not
ot her conpounds in there.

[ Over head. ]

Now, sone of the issues that have been reported
before and | have nentioned, have to do with pH, and this is
one of the areas where we have had the biggest problem
particularly with the advent of our solid phase assay.

| do have to say that there is a typo on here.
This should be 1,000 m instead of 100 m, because at 9
grans at 100 m, it would probably be virtually assured of
never having a positive serologic result in that test
system and, in fact, m ght be considered by sone of our
custoners to be the appropriate saline for use, because then
everything woul d be negative, and it would be short work
day.

But if we look at the USP requirenents for saline,
which is to make a point, 9 percent solution of saline with

no additives, and then look at their requirements for sodi um
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chloride for injection or irrigation. It is just an
extension of their requirenents for a technical reagent of
sal i ne.

Now, what needs to be cognizant of the fact is if
you just make saline to the USP standard, you have quite a
wi de pH range, and, in fact, the pH range drops into an area
that we all know is not conducive to supporting
agglutination or sensitization by a | ot of antibodies.

This is one of the concerns that | have with
| aboratories that use sodiumchloride for injection or
irrigation, is that if you |look at the manufacturer's
specifications or clains for the product, they give this
range, but in many cases they say that the target final
product is 5.5 pH, and | don't think very many of us would
feel confortable know ng that we are using what appears to
be a consistently acidic reagent.

Now, acidity is not always a problemw th al
anti bodies, and, in fact, may enhance to sone extent the
reactivities of certain selected exanples of antibodies, but
| think overall, if you using an acidic pH, certainly by our
studi es we have been able to show that there has been a
consi stent decrease in antibody reactivity.

| think if you are using a saline that tends to

conprom se the ultimte reaction strength that you can get
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in a test system and you are working with a test system
that m ght already be conprom sed because you don't have
your cell washer standardi zed appropriately, or you don't
have your shaking technique up to optinum all those factors
in conbination tend to allow you to have a test systemthat
is not terribly efficient at doing what you want it to do.

Now, the | aboratory salines that you can buy for
use cone either unbuffered, as | nmentioned before, that can
al so be slightly acidic, sone of these |aboratory salines
may make clains that they nmeet NCCLS criteria. In fact,
several of those that are |abeled specifically for blood
bank use do say they neet NCCLS standards, however, if they
are not buffered, the pH, if it is close to 7 at the tine
t hat you open the carboy, by the tine it is |eft standing,
exposed to air, where it can absorb carbon dioxide fromthe
air, will be conme acidic with tine.

We do have a nunber of custoners that have been
pur chasi ng pH adj usted versus buffered saline, and I do want
to caution themthat a pH adjusted saline is usually one
that is manufactured, and at the end of the manufacturing
process, is adjusted either wwth HCL or NaOH to bring it up
to a pHof 7, but it is not the sanme thing as a buffered
sol ution, and once opened, it is open to the effects of

absorption of carbon dioxide, and the best possible product,
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in order to maintain the pH throughout the usable |life span

of an open bottle or carboy of saline is one that is

buf f er ed.

[ Over head. ]

Gsnol ality issues have presented fewer problens
for us, but still on an infrequent basis have reared their
ugly head.

Preservatives. As | nentioned before, there are
sal ines that can be purchased w thout preservatives,
however, we have becone much nore appreciative of those
products that are | abeled that they are produced by
proprietary production nethods to reduce the m crobi al
burden and, hence, extend the shelf life or maintain virtual
sterility until they are opened.

We have had sone of our bl ood grouping reagents
beconme virtually nonreactive in certain |ots of these
products fromthe manufacturers, and because they are
proprietary, the manufacturer will not always readily
relinquish the information to you as to what they are doing.

Now, with tw sting sone arns, we have gotten
informati on out of one conpany that they are treating the
product with ozone. Wthin three days, the ozone is

supposed to break down, therefore, they consider it
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i nactive, and we have a concern that this oxidant is
seriously conprom sing sone serol ogical tests.

We have been able to work with the manufacturer,
and we assune have received fromthemcertain | ots that have
been treated or charged with different | evels of ozone, and,
in fact, they have gotten back just to say that there is a
difference in the performance with sel ected anti bodi es that
we have sent with them

But because this becones inactive at |east by
their chemcal tests after three days, it does not appear on
the | abel, so it sonetinmes causes a consi derabl e anount of
sl euthing on our part although now we know that there are
certain manufacturers that, when we hear their nanes, we
know exactly what to call themwth as far as questions on
particular |lots of saline.

This treatnment is not necessarily consistent from
lot to lot as far as results cone in a serol ogi c-based test,
and we have had one manufacturer that has gone so far as to
| abel carboys of their saline wwth a | abel that says, "found

to be conpatible with I nmucor products,” because they know
that the residual that is left in there is of such a | eve
that it no longer interferes with sone of our bl ood grouping

reagents.
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So, yes, these types of production nethods that
are proprietary nmay have a negative effect on your test
systens. Saline with phenoxyethanol, again | just want to
caution | aboratory workers to sonething that is designed for
hemat ol ogy equi pnent, and it definitely causes fal se
positive results in the solid phase assays, and by taking
t he phenoxyet hanol out of the saline, you could show that
you can get rid of those spurious weak unwanted or very
difficult to interpret reactions, and get to the definitive
break point between a positive and a negative result.

[ Over head. ]

Gsnol ality issues are a snaller problemfor us,
but we have seen it happen. Wth user-prepared salines,
where salines were made that were hypertonic, and, in fact,
caused our saline anti-big E reagent to becone totally
nonr eacti ve.

Sonme sleuthing did show us in this particular
case, the custonmer was nmaking saline in a 25-liter carboy,
and did not conpletely mx the salt crystals to total
di ssolution before using the saline in a test system and as
they went to this new carboy of saline and used the spi got
at the bottomto put the saline in their saline bottle, they
suddenly lost activity with anti bodi es when they nade the

red cells up in the cell suspension.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



at

All we had to have themdo is open the carboy and
| ook at the bottom of the container, and did they, in fact,
still see undissolved saline crystals, which, of course,
they did, and then we got the aliquots back in and saw t hat
the top half of the carboy, of course, had virtually little
sodiumchloride in it because it hadn't been m xed yet, and
the bottom of the carboy was very hypertonic, which, in
fact, killed the reagent.

When we had them go back and nmake appropriately
m xed, thoroughly dissolved saline, then, the reactivity of
t he anti body cane back in their |aboratory.

We have also run into situations, again, it is of
nmore frequency when people nake their own salt sol utions.

It seens that this is a valuable | earning experience for ned
tech students or SBB students when they cone into a

| aboratory, if the laboratory is preparing their own saline,
they give it to the students, and not all students

under stand how to nmake percent solutions, or not all of them
can use a calculator and figure out howto use it
appropriately to get the right concentration, so that they
have ended up with hypertonic solutions, and in this case,
has caused us to receive conplaints because the reagent red

cells were not particularly robust and kept di sappearing in
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their cell washers when they were washing the cells as part
of the end of the antiglobulin test.

In cone cases, it appeared to cause an increase in
fal se positive results, when they, in fact, could get cells
left follow ng the washing steps, so that they had sonething
to test.

[ Over head. ]

In conclusion, it is certainly our feeling that
the type of saline that is used in serological testing can
i nfl uence the test outcones and that perhaps we would see an
i nprovenent in test outcones if the formulation and
treatment of serological saline for blood bank test is
st andar di zed.

Thank you.

[ Appl ause. ]

Summary

[ Over head. ]

The quality of saline used in i munohenat ol ogic
testing nay be affected by such things as variations in pH
and osnolality, contam nation, whether it is bacterial,
fungal, or chemcal, formulation differences, preservatives,
and m cronet hods and aut onat ed bl ood bank procedures may be

nore sensitive to the saline quality fluctuations.
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Hopeful Iy, during the open discussion, we can
attenpt to arrive at a consensus as to the m ni mum
requi renents for blood bank saline. | would like to begin
t he open discussion for performance standards for bl ood bank
sal i ne.

Open Discussion and Proposal s

M5. WORST: At FDA, we have been di scussing sonme
possibilities of changing and recl assifying saline used for
serologic testing to a Cass Il device, and have sone
special controls for that devel oped in a guidance docunent.

How woul d people feel about that? O we could get
John Case riled up and put it all on the manufacturers to
have their package inserts state exactly what performance
standards the saline used with that product coul d be.

MR. CASE: Perish the thought. Perish the
thought. | think there probably is some justification for
havi ng sone kind of standard. | remenber well the instance
t hat Susan nentioned when there was a particul ar saline out
there that was sterilized with ozone that was destroying the
S antigen, and, in fact, it was nade to look as if it was
our anti-S, and then sone other manufacturer's anti-S that
was at fault, and it had to do | think with the fact that

sonehow or other there was residual ozone in the saline
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whi ch was causing the S antigen to be destroyed on red
cells.

| amvery much in favor of setting standards. To
what extent those standards should be defined, | really
don't know, | nean whether it should be buffered or
unbuffered saline. Again, in Europe, there is a perception
that no saline is suitable for serol ogical use unless it's
buf fered, whereas, all ny working life |I have used
unbuffered saline.

| renmenber one, tal king about nmy working life, if
you go back donkey's years to when | was a young | ad, |
remenber | worked in a lab in London where a |arge
aspirating jar cane into ny possession that had a brass tap
on the front of it, and | thought, oh, that would be |ovely
to keep ny saline in, and | soon discovered that the passage
of the saline through this brass tap on the bottom was
causi ng heavy netal ions to be left in the saline, and, in
fact, it was creating aggregation of the red cells. The
nmore you wash the cells, the nore they aggregated
spont aneously, so that is an anecdote that illustrates how
the presence of some unknown or unsuspected substance in
sal i ne can cause probl ens.

So, | don't know, it is not for ne to say, but |

certainly would hate to think that manufacturers woul d have
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to address this issue in their package inserts. That is to
say manufacturers of reagents, not of saline.

M5. ROSSMAN. Patti Rossman with the Anerican Red
Cr oss.

We have seen in our National Testing Laboratories,
sone problens with saline, particularly | believe hypertonic
sal i ne, where we bought buffered saline w thout paying nmuch
attention to the isotonicity of the saline. Like nost
peopl e, we are not standardi zed across the board with our
sal i ne.

We are in discussion presently, though, about the
fact that we feel like we need to standardi ze our saline
W thin our individual sites, and we need to validate our
testing processes with the standardi zed saline, so | believe
that we believe that saline needs to be standardized. | am
not sure that we have a position, particularly on how that
needs to be standardi zed, but certainly we feel that the end
user or a guidance fromthe FDA would be appropriate.

DR. GARRATTY: This time | do agree with the
Eur opeans, John, and for years we have been using buffered
isotonic saline in our lab. W make it ourselves, and |
have been thinking that nost self-respecting red cel

i mmunohemat ol ogy | abs al ways did use buffered saline.
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We did run into problens of sensitivity sone years
ago now, and when we | ooked at commercial salines at that
time, we were horrified at the pHs. Just regular saline
t hat was being sold that people were using, that sonme of
them were way below 5, they were very acidic, and this is
what drove us sonme years ago into making our own and using
buffered isotonic saline, and | feel nmuch nore confortable
using that routinely.

| would hate to go back to just relying on just
buyi ng saline w thout know ng anything about the pH
because, as it has been well docunented, you reduce your
sensitivity, red cell antigen antibody reactions when you
get down to that |ow

MR. BYRNE: Again, nmy European indoctrination said
that you al ways have to use buffered saline, particularly in
antiglobulin tests where the particular worry was that a
very acidic saline would actually elute antibody from your
red cells. As we all know, the nost common el ution nethod
is acid elution.

M5. KOCHMAN. | have to admt that when this topic
first cane up, | automatically thought that the answer was
going to be performance standards on the manufacturers of
the saline, but in retrospect, |I can't help but think that

t he manufacturers of the reagents have little control over
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the purchasing agents in a facility, and the only way that
t hey can perhaps exert some control is to describe nore
descriptively than sinply saying isotonic saline, what kind
of saline we are tal king about.

As much as | don't want to anger John Case, | do
t hink that perhaps there needs to be clearer indications of
what kind of saline is acceptable for use in the package
insert, and as | said, just a little nore descriptive than
i sotoni c.

MR. CASE: Can you just inmagi ne what manufacturers
are now going to have to do to satisfy the feds, because
every tinme you put in a lot of particular reagent, you are
going to have to test it with all the different kinds of
saline that are available. It ain't possible. | nean give
me a break.

[ Appl ause. ]

M5. VEILAND: | would like to add to that comment
because | think poor Susan has been through an odyssey with
the investigations that they have performed and the
sl euthing that they have had to do with respect to finding
out what is in the various types of, quote, unquote,
"saline."

When you layer that on top of all of the different

reagents that nust be qualified, there nmust be sone happy
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medi um bet ween standards that the saline manufacturers need
to conply with, as well as perhaps sone instruction on the
part of the manufacturers of the bl ood grouping reagents.

M5. KOCHMAN: It just occurred to nme that maybe
what we need is an internediary here, and that intermediary
being the AABB. Perhaps if they could describe what saline
is appropriate for use in a blood bank, that would all ow
pur chasi ng agents to have a list of things they could
purchase from but it would also give thema little nore
specific details about which salines are not appropriate and
whi ch salines are nore likely to be appropriate.

M5. WLLIAMS: | was listening to yours and
t hi nki ng of an answer to that. Part of the problemwth
having the AABB cone in as an internediary is that is going
to force the AABB to take a |l ook at all the test systens out
there - solid phase, mcroplate, and our mcroplate is a bit
different than the normal mcroplate, and they are al so
going to have to look at the results interpretation systens
on the instrunents, because we have actually found wth the
A ynpus instrunents, that sone of the salines interfere with
the settling patterns and the results interpretation. It
may not have anything to do wth the antigen-anti body

reaction, but actually interfere with the photoneter, so |
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don't know how the AABB as an internediary can cone in and
say this one wll work for all blood bank testing.

The other thing is if the manufacturers put in
their package inserts that saline used in this test system
or with these reagents nust neet this criteria. That nowis
going to force every custoner out there to go through what
Susan Rolih has tried to do with the saline manufacturers to
find out what they are putting in there and, you know, what
the preservatives are, how they are sterilizing, how they
are buffering, and that information is not easy to cone by
if the manufacturers don't share it, the saline

manuf acturers don't share it.

DR. GARRATTY: | was going to second what Sheryl
said, but now after listening to Candi, | just wanted to ask
her a question. Are you saying that if the -- | was going

to say that this one of the first neetings | have attended
with manufacturers and the FDA, | don't usually attend these
meetings, and it has been interesting for ne to hear this

di al ogue because many of the things going on, seemto ne
that they do relate to educational functions |ike the AABB
techni cal manual. For instance, they don't nention anything
about the check cell problemin it, they just say add them
but they don't go into any rationale or any of the things we

have been di scussi ng.
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| think there is a place there for educating them
how t hey shoul d be appropriately used, so |I was agreeing
with you, but are you saying, then, that if you used pH
neutral buffered saline, you would have problenms with the
A ynpus, or are you saying that sone of these other salines
that we tal ked about, uncontrolled ones, give you a probl en?
| amsurprised that if you used a buffered saline, neutral
pH, that it wouldn't work for nost of the things that we do.

M5. WLLIAMS: We have just observed problens with
sone salines and sone accounts where there has been ot her
material in there. Mybe it's the gelatinous material that
Susan nentioned sonme of them have in there, where it
actual ly causes sone problens in how the button is forned
when you are doing a settling assay, and therefore, when you
are doing an inmge analysis of that, it can interfere with
it.

DR. GARRATTY: This is again addressed that we
wi |l never reach perfection, so it can be sonething wong
from sonme manufacturer, but | just think as a general
phi |l osophy, it is sonething they could say in nost
serol ogi cal procedures, it would be a good idea to use a
buffered neutral pH saline, and just warn themthat a | ow pH

m ght affect sensitivity. There is going to be all these
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ot her things that could happen with an individual batch of
saline froma conpany.

MR. COLLINS: Ceorge, | think that sort of still
gets back to the standardi zation and definition question
because buffered saline and all buffered salines are not the
same. Wen you refer to buffered saline, you are saying
that it is saline that has been buffered in a way that has
stabilized the pH but | nean that can vary considerably in
the ingredients that are used to buffer the sol ution,
whet her it is sodium or potassium phosphates, and the
concentration.

DR. GARRATTY: | have never seen anything to
suggest that matters at all. W have used over the years,
mean Sorensen's buffer and Hendry's buffer, and |I have not
really noticed any serological difference as |ong as you
have a stable buffer at a pH you selected, which to ne woul d
be anywhere around neutral, you know, anywhere around that
range | would accept. You could conme up with a buffer
range.

MR. COLLINS: And that is appropriate, but it
comes down to whether it is isotonic or not, and the biggest
problemthat Patti alluded to, and that we have seen at the
Red Cross, was this issue where sonebody | abeled their

product isotonic buffered saline, and their way of
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manuf acturing that was to take their isotonic buffered
saline, presumably with 9 granms per liter salt in it and add
pot assi um and sodi um phosphate salts to it.

VWhat it did, it raised it to a hypertonicity
saline, and that started to cause problens on the O ynpus
machi ne specifically for us, and it just threw that
particul ar buffered saline out of what we would define as
i sotoni c buffered saline.

So, | amagreeing with you, buffered saline is
appropriate, but there needs to be what is buffered saline
internms of its relative salt concentrations, what types of
salts make a good buffer specifically for serol ogical
applications, because | don't know that, |ike Hendry's or
ot her buffers, may be appropriate in other situations, and
it conmes down to that point is what we are looking at is
probably a variety of saline solutions that fit the bill for
di fferent applications.

| don't think we can conme up with two ani sotonic
regul ar saline with or without preservative and a buffered
saline with or without preservative that is fully applicable
for everything that is being done today.

DR. GARRATTY: | think we could. | think it would
be relatively easy. | just think that you are going to have

a manufacturer that will have sone of these others, but |
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woul d think that you could come up with a relatively easily
good buffered saline that would be generally applicable to
everyt hi ng

M5. ROLIH | think sone of the issues on saline
could be readily addressed if it was a requirenent of the
manuf acturers to stipulate in their |abeling what the pH
was, that there is no such thing as a proprietary treatnent
nmet hod, that you have to let the user know howit is treated
in case they are using it by a nethod other than by which
t he manufacturer is assessing whether or not that
proprietary treatnment nmethod really becones inactive or not,
and if you had all that in the |abeling, then, the user
could make a nmuch nore informed decision, but as it stands,
you can't make an inforned decision.

| think, secondly, as a manufacturer of a buffer
or concentrate that had to go through a 510(k) approval
process, | think that it is an unfair application of the |aw
that sonme of us are required to verify in clinical trials
and through stability studies that a product does what it
does, when the manufacturers of the salines, whether they
are | abel ed for blood bank use or not, are Class | devices
and don't go through the approval process, so the burden of
proof is at an entirely different |level, so that we are not

treating everybody with simlar products or where the end
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results are simlar the same way as far as regulatory issues
are concer ned.

MR WLSON:. | would like to chinme in just a
little bit. | think that fromat |east ny perspective,
havi ng manuf actured bl ood typing antisera 20 years ago, no
one really thought terribly nuch about the physiochem cal
characteristics of water and saline the way we do in the
1990’ s.

As the technol ogy and the refinenent and the
unbri dl ed horsepower of these terrific reagents now that can
pi ck needl es out of haystacks, and the |ike, now we are
begi nning to see where sone of these subtle kind of lost in
t he basel i ne physi ochem cal attributes of sonme of the
reagents, now all of a sudden becone an issue.

| think where the line is drawn, at |east from
what | can see, is that we have got a situation where you
can get a stone-cold false negative. Wat | hear is anti-S
can be falsely negative, and | think when we get to that
point, we have to stop and say | ook, we have got to take a
| ook at what we have been doing in the past, and possibly
reeval uate for the future, and I think we are all sensitive
to trying to get to doing this in the nost expeditious way.

One of the things that | think we all want to keep

in mnd is who owns what. Reagent manufacturers are
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obligated essentially to provide adequate instructions for
use. They are also obligated to define the instructions for
use. If they say it is supposed to be used under these
circunstances, that is nore or less the way it is supposed
to be handl ed.

| f soneone el se takes that reagent and uses it in
a different circunstance, then, they are obligated to
redefine to ensure that the perfornmance characteristics of
that product, in fact, are neeting the intended use |abeling
cl ai ns.

Sonme of these |ines are not drawn absolutely
clearly, and as | can say, not only in the area of bl ood
banki ng, but also in the area of infectious disease testing
and ot her bi ol ogics, where manufacturers are now using ot her
conponents, sone manufacturers use other final product
conponents to manufacture new products, it becones nore and
nmore conplex as to how to resol ve probl ens and who owns what
measure of the problem

My sense here is that the place to start is
clearly defined, at |east fromthe beginning, what the
reagent, i.e., the antisera manufacturers, how they devel op
the performance characteristics in their clinical trials,

what were the characteristics of the saline that got these
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types of performance characteristics, and then it becones an
i ssue of the free nmarket, so to speak.

I f the manufacturer of the reagents elects to
check out other salines to cone to the idea that the
manuf acturer wants to broaden its market, then, he can do
t hose types of studies. That, | think, you know, in a very,
very sinplistic approach, would be elective on the part of
t he manufacturer of the reagents.

If there is instrunentation manufacturers, if they
are taking a finished reagent, and they are using a
di fferent technol ogy than the original reagent manufacturer
intended, to get to the answer, then, | think that that
i nstrunment manufacturer is obligated to perform sonme neasure
of testing to ensure that certain types of -- has to
describe in their package insert, so to speak, what criteria
is to be net for the saline on that side.

The best thing | can offer, at |east, you know,
after saying all that, is it is really a good idea for
everybody to get together, talk to each other, and work
t hese things out, because |I think that what | amhearing is
that there is an array of situations where if the industry
coul d cone together and sort out which is the nost prom sing

saline formul ati on buffered, which buffer osnolality, et
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cetera, and try to work a consensus up fromthere, then,
maybe FDA would then take it fromthere.

Sheryl, maybe you could coment on that.

M5. KOCHMAN:. The one comment | had was that as
long as there is saline available that is for general
purpose use, and it remains a Class | device, we at CBER
have no or little control over that. The best way to get a
handl e on the situation m ght be for reagent manufacturers
to stipulate in their package insert that the saline nust be
one approved for use in i nmunohematol ogic testing, and then
we could have Cass Il salines that CBER does get involved
in review ng.

So, thereis a little nore burden on the reagent
manuf acturer and a | ot nore burden on the manufacturers who
want to sell their saline to people who are doing bl ood
groupi ng, but that way at |east both reagents are in the
sane canp, they are both going to be at CBER for us to work
with you in getting them working together.

MR WLSON: | think the bottomline is that the
i nformati on about what saline works with which reagent, or
whi ch system is what people need as information. How they
get it or by which canp or route, I amnot sure. W wll
try to do it the easiest way, and, of course, the easy way

to some m ght be not so easy for others.
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MR. COLLINS: Just an issue to take the devil's
advocate position is that as soon as this goes to a C ass
1, and we put definitive requirenments on the manufacturers,
obvi ously, the price is going to go up.

For nost people that is probably going to have a
significant effect. | know the American Red Cross probably
uses close to 1,000 liters a day systemmi de. That would
have a significant financial inpact at |east on the Anerican
Red Cross or other large users that rely on Cubitainer or at
| east comrercial supplied product depending on the increase,
and | really would be very surprised if at |east the
resi dent manufacturers would not increase their price if
they were held to any strict standards.

The other point is that isotonic saline is
isotonic saline and regardless, if the manufacturer is not
able to stabilize it in sone way as soon as the cork is
popped, it is back to the user to control and naintain that
pr oduct .

So, you can nmake the best isotonic saline in the
world, if it doesn't contain any additives, you can nake it
sterile in packages, ship it out, so that it wll arrive at
your facility sterile, but as soon as you pop the cork, it's

what you do with that is going to dictate how long that is

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



going to last and any potential problens that you m ght have
for that saline.

Buffered saline only gives you that neasure of
security fromthe manufacturer's point of view that the pH
is going to remain stable, and it may be sterile, and
whet her he labels it sterile or doesn't label it sterile,
nost of the saline packaged today are sterile, they are put
through a 0.22 filter to reduce the particul ates and
generally, if you do the sterility test on the saline that
arrives in your facility, you will probably find there is
not a bug init, but they don't label it sterile because it
throws it into that category of having to nmaintain the
paperwork, to maintain controls under FDA guidelines.

So, | amnot sure if standardized definitions are
made, what they are going to tell the manufacturer or what
is going to hold the manufacturer to do in ternms of creating
stabilizing agents to nmaintain that product when you open
it.

MR, CONNELLY: H . Marc Connelly from Otho
Di agnosti cs.

As a devel oper of reagents, as we go along in the
devel opnment process, part of what we have to do is
characterize what are the critical performance paraneters.

We | ook at pH, oftentines |ook at tonicity, and nost of the
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cases, as CGeorge Garratty points out, the saline is not
necessarily a major critical performance paraneter. It is,
as in the case of the Aynpus system it can critically

af fect the performance.

When you know it can critically affect the
performance, then, you really should spec it out in sone
way, so that errors don't occur. Wien it is not a critical
performance paraneter, | don't know that there is a great
deal of value added in being very, very specific about
preci sely what reagent you use when all the evidence
indicates it doesn't make much of a difference.

Where it becones particularly a problem a big
problem is in the exanple you have illustrated, where as a
manuf acturer, | may spec out very precisely the tonicity,
osnolarity, pH, et cetera, et cetera, but it could be the
antim crobial systemthat sonebody uses that conpletely
destroys any reactivities, and then to have to spec out
whi ch antim crobial systemyou use, and if you don't use it,
how many days, and how it is handled at the site, these
beconme quite an effort around that and quite a burden to put
on a manufacturer who has to manufacture dozens or hundreds
of different reagents.

M5. ZERGER  Raya Zerger, d ynpus
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One of the experiences that we have had is that in
troubl e-shooting these types of problens -- and we were
having a simlar problemat the tinme Susan was experiencing
her problens -- in dealing with the manufacturers, is that
we found that it nmay be | abeled froma particul ar conpany,
which is typically a distributor, and when you do
investigation and try to find out who manufactures it, it
may or may not be on the Cubitainer, and one particul ar
i nstance, we had multiple manufacturers under one |abeling,
so it wasn't just -- as a matter of fact, in none of the
i nstances that we dealt with was the | abel or the brand, so
to speak, on the container the actual manufacturer.

They were sourcing this from anot her person or
conpany, and it was either there or it wasn't there on their
Cubi t ai ner, but you couldn't just say saline from conpany X
was made by conpany Y. It nmay have actually been several
conpani es that they were sourcing saline from dependi ng on
what region of the country they were purchasing this from

So, it makes it even harder to -- and this was
| abel ed isotonic buffered saline and very clearly was not,
and it caused a false negative, overt negative test with

anti-D in our systemon our analyzers.
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We found that it was very difficult to nail the
details down because of the variety of individuals involved
in putting saline out for one of these particul ar conpani es.

In addition, we found in trying to address this
i ssue of can we give you specifications, | nean | can tel
you fromworking on the instrunents for years, that if it
changes the shape of the cells, you are probably going to
have probl ens.

Vel |, what changes the shape of the cells? Wll,
we know, particularly with the isotonicity, that is an
i ssue, pH, we know dramatically affects the way antigen and
anti bodi es cone together. So those are the kind of the no-
brainer things that some of us that are into the hard-core
aspects of bl ood bank think about.

The problemis the first time | ever saw a probl em
wth saline -- this was years and years ago, and | was in an
account for a week trying to solve the false positive
probl emthey were having in reverse ABO testing -- and we
think we have it solved over the phone, and then two days
[ater it would conme back

So, | finally went out there and spent a week, and
it isto Ed Steen's credit, who | suffered through all of
his antigen antibody lectures, that | figured out this

problem | sat there and | asked nyself what causes cells
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to conme together other than antigens and anti bodi es, and |
just started thinking through could these cells be
aggregating rather that agglutinating.

Sure enough as | began to | ook at the fal se
positives versus the true positives under the scope, | found
that the saline was causing roul eaux.

The point of ny story is then in further
investigation in this blood center, they had five |ots of
this particular distributor's saline, three of the lots
caused the problem two of the lots did not, and they did
all the classic testing that we would think to do. They
cultured it, they pHd it, they did osnolality studies.

Everything with those five |lots canme out very
simlarly. Now, there were no significant differences anong
these five lots. Yet, what caused ny horrific problem!| was
having, | will never know, and | told them | said perhaps
there coul d be node-rel ease conpound they use for the
plastic liner in their Cubitainer, you know, sone other
contam nant, sonething that they are using in their
production environnent that is not a part of their |abeling,
and why three lots and not the other two, we don't know, but
| just think it would be difficult outside of these standard

measuring paraneters, whatever we want to use in talking
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about saline specs, to nail down sonme of these problens that
certainly we have seen

M5. ROLIH | amglad that you said that because
t hat has been ny one concern, particularly when you go out
and you do your clinical trials and you try to establish the
performance characteristics of your product, it's a crap
shoot .

You coul d have people use all the salines from al
the different manufacturers, and since this is not a regular
occurring problemon a lot-to-lot basis, they either grab
the right saline that is going to tell you what you want to
know or they are going to have one, and they have no
problenms with it, and so you are totally unprepared.

M5. KOCHVAN. We at FDA really don't have any
control over a crap shoot, so | amnot sure what kind of
answers you would want fromthat other than maybe the burden
falls on the user thenselves to validate through sonme sort
of product acceptance testing, each and every | ot of saline
that they receive, because they will use it in the system
they intend to use, and if an appropriate protocol were
devel oped, incorporating sone of the known problens, |ike,
for exanple, make sure that it doesn't cause your anti-S to

go negative or your anti-D to go negative, you know,
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actually have a protocol where the user would validate it in
a prelimnary use test before they accepted it.

O herwse, | can't see how FDA is going to pul
off these different things together. W are not going to be
able to do it al one.

MR. COLLINS: | would agree with that although
am never one to put nore burden on the poor hardworking tech
in the system but we basically have quality control systens
set up routinely now Nearly all institutions are |eaning
nmore and nore to quality systens, |SO 9000, GWs, it is
thrown at us every day where we are inproving our quality
systemin the way that we work.

| do feel, and I think I have sort of said it
before, that | don't know that controlling the manufacturers
to the nth degree is the way to go in this particul ar issue.
There is enough variability in the salines and in the
application of the salines that nost of the users can nmake
educat ed decisions as to what type of saline needs to be
used for their application, do the particul ar eval uations
and validations, and cone up with nmaybe, where there is a
standardi zed quality control test or at |east sonme sort of
assay that is done on a regular basis, not necessarily does

ot by lot cover the bases.
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We have seen instances where one Cubitainer within
a lot, or several Cubitainers within the sane |ot, have
shown variable results. Wy, we don't know, what, we don't
know, but it is there. | think it is a matter of making
sure that the user is educated and having the fall back
controls to be able to catch those, so that it doesn't
becone a clinical issue.

MR. WLSON: | have one nore point. In the
| abeling for in vitro devices in the regulations 809.10, it
states that known interfering substances should be descri bed
in the package insert, and that is not elective on the part
of the manufacturers, that is an obligation.

| think that what we would view is that when
conplaint files have such information in it, froma
manuf acturer, for exanple, if the manufacturer's package
i nsert says use isotonic saline, period, and then they get a
report where a user used isotonic saline to that sane
definition, but found out that the pH was, | don't know, 4
or 3 or sonething like that, then, | would view that the
manuf acturer of the reagent then would be obligated to
revise their package insert to state that either there has
been a report of false results in the reagent at pH 5, or
t hey woul d set specifications for the saline of an operating

range.
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This is why it is so inportant when the
manuf acturer of the reagent conducts their clinical trials,
to define all these paraneters as best as possible, to, you
know, avoid these problens. Mst of these seemlike they
are relatively easy to avoid.

MR, COLLINS: If I amnot m staken, don't sone of
t he manufacturers have disclainers as far as at |east the S
that pH may affect the reactivity or sensitivity, have | not
seen that in sonebody's --

M5. ROLIH  Yes, you have, plus all of our solid
phase inserts now have a restriction on the type of saline
that you could use. | just w sh people read that part of
the direction search

MR. COLLINS: | agree with John, there is no way
to know that the manufacturer is going to bubble ozone
t hrough their system or add sone gel ati nous material or
perform sone other mani pul ation of the material, that the
reagent manufacturer just has no know edge of what that
m ght be.

M5. RAY: At the risk of making everybody angry, |
think it puts a lot of responsibility on the end user,
nunber one, to have to validate every cubicle of saline to
make sure that it neets the manufacturer's specifications

for each lot, and also to ensure that each cubicle of saline
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is conpatible with the specific reagent and net hodol ogy t hat
they are using for all of their testing.

MR, COLLINS: | would probably add that we
basically do that anyway with every reagent that we use. W
basically do that anyway with every reagent that we use
every day, we have to validate it sonme formor other, so
validating saline is really just one nore to add to the
list.

M5. RAY: Back when | was in the blood bank, the
extent of what we did pretty nmuch was we woul d do the pH we
woul d not go through further testing to ensure that it
didn't have other additives that mght interfere wwth the
different test systens, whether it was potentially solid
phase, the O ynpus, tube testing, et cetera, and if
di fferent manufacturers, in qualifying their supplier or
having difficulty in getting the information they need to
make those determ nations, the end user on the bench doesn't
have the time or the resources to try to do that either.

MR. COLLINS: | think ny point was that we
basically are doing that with other -- | nmean all of the
antisera that we use on the A ynpus machi ne, every new | ot
is tested to make sure that that particular ot works within
the paraneters, so adding saline to do the sanme type of

characteristic is really not another big deal.
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Certainly, it is another test that you have to
perform and we don't want to do that, but that is a |ot
easier fromny perspective.

M5. RAY: If it were that easy to do, then, why
woul dn't it be easy for the manufacturer of the saline to do
as a whole |l ot and standardize it?

MR. COLLINS: Because the bulk of the errors or
the problens that are occurring, are occurring at the user's
end. Wen it |eaves the manufacturer, generally, the
reagent, unless it contains one of these abstract
proprietary ingredients, is in good condition.

They may have adjusted the pH with sodi um
hydr oxi de or acid and achieved a pH of 6.8 when it | eaves
their factory or when it leaves their facility, but as soon
as the user takes the top off that, and sits it on their
bench, sticks a tube in it for their cell washer, or
what ever they are doing with that saline, then, the variable
changes, and that is when it is up to the user to verify
that over that period of usage, is it still doing the job
that it is supposed to do.

M5. WORST: In the interest of tine, can we take
the last two coments, and we are going to have to nove on

because have a really tight schedule this afternoon.
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M5. MALLORY: | would just like to support her in
a way, and not really oppose ny coll eague up there, but
there is nore than just testing on automated equi pnent, and
when you get into a reference | aboratory situation, it can
be a great deal nore tedious to have to do a | ot nore work,
and | would caution that if we can nmake whatever validation
that needs to be nade extrenely sinple, | think that we need
to keep that in m nd.

| wonder al so, again, how big a problemthis is.
| agree with Susan that we need to have | think | abeling
that indicates what is in the package, but | wonder do we
have any idea how much of a problemsaline is in our
i ndustry.

M5. ROSSMAN;, | would also like to support the end
user. | feel like if we are left with all the validation,
that it will be a great burden, because | think if there is
no gui dance and we have no indication of what kind of saline
we need to be using, then, it is our responsibility to test
all the paraneters, the pH the osnolality, bacterial
contam nation, all of these factors that we have |isted,
whereas, if there is sone gui dance and we have it narrowed
down as to the type of saline that we should be using, then,

our validation is nore of a performance validation, which is
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what Roger is tal king about, the perfornmance validation that
we al ways do, which is no problem

M5. KOCHMAN: | have one |ast comment.

M5. WORST: | won't cut you off.

M5. KOCHMAN: Del ores asked if we know how much of
a problemthis is, and I have the unique position of being
soneone who has gone into al nbst every reagent manufacturer
and had an opportunity to look at their conplaint files, and
| can say that | have seen it everywhere | go, so it is a
problem it's part of the reason it was put on the reason it
was put on the agenda today.

| don't know that we know the scope of the
problem but we do know that it is a problem | have seen it
at every reagent manufacturer.

M5. WORST: W are going to have a 10-m nute break
now and reconvene at 10 after 3:00.

[ Recess. |

M5. KOCHMAN. This talk is going to be User
I nterpretation of Labeling |Information.

Ironically, as | was preparing sone of the
materials for this talk, this Dl bert cartoon appeared in
t he Post.

In case you can't read it out there, Dl bert says,

Ken, may we have a word with you?"
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The ot her guy says, "W heard it. You gave an

interesting presentation at the sales staff neeting."
Ken says, "Thanks."

"You told them our new product kills nold and

m | dew. "

"Well, you nean it won't?"

"W make software.”

"Wel |, haven't you ever heard of the placebo
effect," et cetera.

Wth that, | would |like Harry Mal yska to conme

and share sone of his experience with us.
User Interpretation of Labeling Information
One Manuf acturer's Experiences

MR. MALYSKA: After you hear all these great
speakers, | amsort of enbarrassed. This is not ny pri
trade and I amnot that good at it, but I wll give it
best shot.

[ Slide.

up

mar y

ny

Mcro Typing first would |like to thank the FDA for

inviting nme to speak to you today. | also would like t
make it clear that | have the greatest respect for al
reagent manufacturers and hopefully, ny comments today
reflect the type of situation that nost, if not all, re

manuf acturers are facing.
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[SIide.

The FDA references, | thought, for any of the
peopl e that don't know, are for instruction circulars, can
be found in CFR 21-606 and 801, and all manufacturers of
di agnostics sold in the United States conply with these | aws
and all products manufacturing facilities subject to FDA
approval, registration, and audits.

The reason | point that out is nore and nore we
have people that are reading their CLIA regulations and |
guess all other regulations that are out there, and nobst
manuf acturers quite often now get phoned to verify that they
are licensed and many ot her questions that probably lead to
their m sunderstanding that we could be in business and not
be |icensed.

[Slide.]

Most current package inserts are laid out to
assi st the reader. You should be able to quickly determ ne
t he product nane, intended use, mgjor |imtations,
preservatives, cautions, storage conditions, and at |least in
t he bl ood bank trade, these tend to be the types of
headi ngs, the headings that | will be focused on are
obviously the ones of Ilimtation and al so how to use the
test met hod.

[ Slide.
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There seens to be a dilemm, that often a dil emma
is created of the direction inserts for use in the Specific
Performance section, and the paradox that while sone
custoners still fail to read or follow the package inserts,
ot hers over-anal yze every word, conma, period due to fear of
the FDA, CLIA, SO or litigation concerns.

Thus, in order to continue to remain flexible with
their test procedure -- | amtal king about now the end user
-- they would prefer very wide ranges of test limtations in
t he package insert, as well the nmanufacturers guarantee that
they will detect all clinically significant antibodies no
matter how they performthe tests.

[SIide.

Thus, when the manufacturer uses their best
efforts to clarify these instructions, to give the consuner
addi tional information which could be helpful in the use of
the product, the FDA may interpret this additional statenent
as a cause for concern if this information has not been used
previously in other simlar |licensed manufacturing products.

This, in turn, generates the need for additional
data and sonetines del ays the approval to market tines
[ ines.

[ Slide.
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The consunmer would |ike to use the product again
with fewlimtations on tine, tenperature, interpretation
even when they academ cally know the need for such [imts.

[SIide.

The conpetitor can often use additions to the
package insert to cause doubt in the consunmer's mnd or to
make i nappropriate clainms of superiority.

[SIide.

| thought a specific exanple m ght be interesting.
Mcro Typing Systens is a relatively young di agnostic
manuf act urer who makes just a single product called a gel
test and the reagents to go with it.

When we started out, we tried to use 20-plus years
experience to add statenents that we knew were universally
true to help the consuner. One of those statenents on our
| gG gel card package insert was, "Use of enzyne-treated
cells with anti-1gG cards may detect many clinically
insignificant antibodies.”

[SIide.

As | said, this a well-known fact and many
nui sance antibodies will be detected with these enzyne-
treated cells. This would be a true statenent for any 1gG
reagent that | know of, whether it was the tube or other

test net hod.
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[SIide.

Again, it was MIS's intent to supply the consuner
with additional information to hel p them understand and
interpret results should they choose to use enzyne-treated
calls, and then the fanous thing is what happened.

[SIide.

A conpetitor used this additional statenent to
wi | fully cause doubt in the consuner's m nd about the
quality and usability of the anti-1gG card. One conpetitor
actually began to distribute a list of msinformation
i ncluding the statenent that you could not use anti-IgG gel
cards with enzyne-treated cells.

[SIide.

The consuner, nmany consultation | abs have
historically use enzyne-treated cells in the antiglobulin
phase for additional testing, and they are normally well
equi pped to understand the risks they have in finding
anti bodies that are not going to be useful to their clinical
wor k.

Sonme of them overread these instructions to nean
that they could not use enzyne-treated red cells in the
card.

[ Slide.
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Many of these individuals were under the
assunption that their current tube procedure and the anti -
| gG that goes with it were recomended and approved for this
test. The fact, however, was that the anti-I1gG tube
reagents were never licensed for use wwth enzyne-treated
cells, nor was it in their package insert.

[SIide.

| believe maybe in this discussion, we are at a
poi nt where we m ght want to discuss |eveling the playing
field.

[SIide.

| believe perhaps manufacturers should be subject
to a consistent standard for some of these universa
statenents that aren't limted to one reagent over another.
Per haps we could have simlar verbiage for well-known
serol ogi cal facts, such as the fact that no one incubation
tinme or tenperature is ideal for every antibody.

[SIide.

The marketing departnents of all conpanies,
including mne, it would be nice if we could alter the
rational e that package insert is primarily a marketing tool
and the practice of trying to avoid issues or
i nappropriately causing doubt in regard to a conpetitor

product was changed.
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[SIide.

Per haps the FDA, during their review of
manuf acturing | abeling could bring those historical inserts
up to the new standard, so that there wasn't sort of a
conpetitive advantage for those who have not included sone
of these universal statenents.

[SIide.

The user of the diagnostic needs to devel op
confidence | think in the testability and have the courage
to face their auditors with facts and validation. To the
best of ny ability and know edge, there are certainly things
t hat each manufacturer can do with their package insert to
assi st the user, however, the package insert will not
repl ace good common sense, in-house education, quality
procedures, or docunentation.

Thank you.

[ Appl ause. ]

M5. KOCHMAN. Once again, | would like to have
John Case canme up, and he is going to present sonme of the
probl ens that he is concerned about in the |abeling area.

More Manufacturer's Experiences
MR. CASE: Thank you, Sheryl.
To tell you the truth, this is not any nore ny

forte than it is Harry's, and again | amin the awkward
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position of comng after himand having to repeat sone of
the things that he has said. In a way, | think nost of what
| have to say is just to present nore exanples of consuners
of m sconstrued | abeling.

Let me tell you how | first got involved in this
or how ny interest in this subject caught Sheryl's notice.
It sprang froma request that was put upon us by CBER the
|ast tine they were about to approve a nonocl onal reagent of
ours.

They wanted us to consider putting in the |abeling
a caution simlar to the caution that exists in all reagents
made from human source material now, which was to the effect
t hat nonocl onal reagents can be a source of disease agents,
and therefore, need to be handled in the sane way as human
source reagents. They asked woul d we consider putting that
in the package insert, and we said no.

Now, the reason we said no was as follows: that
if it appears in our package insert, there are going to be
peopl e out there that interpret the package insert so
literally that they are going to assunme that this caution
applies only to our reagent, and not to those of our
conpetitors.

Let nme enphasize that we are not opposed, as a

conpany, to putting that in the package insert. Wat we are
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opposed to is being asked verbally to put it in a given
package insert when this is not a direction fromCBER to the
effect that all manufacturers, to do this with all their
nmonocl onal reagents, at the next printing of their package

i nsert.

If they would do that, and dictate exactly how
that wording is to be, then, we would gladly conply, because
| think it is appropriate, but that we should be asked to do
it when other reagent manufacturers are not being asked to
do it, places us in the awkward position that Harry
conpl ai ns about where one or nore of our conpetitors may, in
fact, cone out with a docunent that says are you aware that
when you use Ganma's anti-e nonocl onal that you could catch
sone sort of dreadful disease fromit. | nmean, really,
let's get real here.

[SIide.

Here is nmy first slide, which is just atitle
sl i de.

[SIide.

Now, one of the things that | think is a problem
nowadays is that common sense is actively discouraged, and
there may be sonme reason for that in that conmopn sense is a

comodity in short supply, and it nay be true, in fact, that
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if you are going to apply requirenents to reagents, they
need to be applied in a consistent and uni form manner.

But | think it is a shame that we were required
sone years ago to renove the expression For Professional Use
Only fromour package inserts, because, in ny view, they
are, these reagents, in vitro diagnostic reagents are for
pr of essi onal use.

[SIide.

As | said, | amgoing to give you sone exanples,
and one is that incubation at 37 degrees centigrade, which
for donkey's years, as far back as anybody can renenber, was
al ways taken to nean incubated approximtely the tenperature
of the human bode.

Nowadays, what happens is that if your incubation
is at 36.9 degrees centigrade, or you haven't proven that
your incubator is not, in fact, occasionally going up to
37.1, you have a problemin ternms of the validity of your
test result.

It is interesting that nobody has ever really
considered the fact that when you put your tests into the
water bath, it takes thema short while to warmup. In
fact, the length of tinme it takes is a variable that depends

upon the nunber of tubes you put into the water bath. So,
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sonmehow or another, there is a inconsistency in this that |
have never quite understood.

Secondly, we ran into a difficulty with a custoner
that was cited by an inspector because he kept his reagents
in the fridge along with his blood, and the AABB reconmends
t hat bl ood should be stored between 1 and 6 degrees
centigrade, and we, as the manufacturer of the reagents,
were recommendi ng that the reagents should be kept between 2
and 8 degrees centi grade.

So, | asked the custonmer is your blood bank
refrigerator where you keep both your blood and your
reagents ever between 1 and 2 degrees, and he said no, so,
in fact, this was a non-problem nor should it even have
been a problemif it was between 1 and 2 degrees centi grade,
but we have been forced in sheer self-defense to change the
storage range both for reagents and for the sanples that
Wil be tested with themfrom?2 to 8 degrees to 1 to 8
degrees, so that we cover this range adequately.

So, we put this proposition to the FDA in getting
our package inserts reviewed, these changed package inserts,
and one FDA person -- who was not Sheryl | hasten to say,
nor Hel en, nor anybody here present -- said have you proved
that your reagents are stable down to 1 degree centigrade,

wher eupon, | gasped a little and said sonmething inpolite.
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[SIide.

Now, there is an even sillier literal
interpretation. Wen you do a test for weak D, it is ny
view, in order to prevent -- those of you that were here
this norning and heard ny story about the |lab that refused
or sent back 110 vials of anti-D because it was too strong
woul d appreciate this -- inthat it is perfectly proper when
you are doing a test for weak D, that after the incubation
phase, you should | ook and see if you have got direct
aggl utination before you go to the Coonbs phase, because if
you don't, you are wasting Coonbs reagent and you ri sk
classifying as weak D a cell that really has a normal D

So, it is perfectly proper for the manufacturer's
package insert to suggest that after the incubation, after
15 mnutes at 37 degrees, you should spin and read the test,
and if it's positive, the patient is positive, and if it is
negative, then, go to the Coonbs phase.

But, in fact, sonme of our conpetitors don't
actually say so, and by so doing, gain an advantage in the
m nds of those people that don't want to do it, and the only
reason that | say it is perfectly proper to read after
incubation is that an imredi ate spin test is itself a

vari abl e dependi ng upon how many tests are being set up at
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given tinme, how nuch delay there is before you actually do
t he spin.

Now, | think it is well accepted nowadays,
al though I am ast oni shed sonetines to | ook at how nuch 22
percent bovine albumn is still being sold, but I think it
is generally accepted nowadays that it is a concentration of
22 percent. Bovine albumn does little, if anything at all,
to inprove the sensitivity of an antibody detection test,
and so incubation for 30 mnutes is obviously better than
i ncubation for 15 m nutes.

However, manufacturers are driven by conpetitive
forces in the market to recomend 15 m nutes incubation, and
if, in fact, you do what | mucor does, which is to recommend
30 mnutes as being the mninmum you risk being shut out of
t he market by people who feel that although you may be using
t he sane bovine albumn as the source nmaterial, people wll
say, well, | can't use your bovine al bum n because your
package inserts says to incubate for 30 m nutes, whereas,
your conpetitor says 15, and | only want to use 15.

[SIide.

We had a debate with a lab at one point in tine
over whether or not it was necessary to wash the cells from
donor segnents before using themin the cross match, and |

t hi nk everybody knows that dependi ng upon how nmuch pl asma
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you put into the cell suspension, you may or nmay not get a
fibrinclot. It is always better to wash the cells to make
sure there is not plasnma in the test systemthat you are
going to be using with humane serum

But to stipulate that you have to wash the cells
means that you | ose a custoner that is determned not to
wash the cells even though it will be obvious that the sane
stricture applies equally to any additive.

[SIide.

So, having given those exanples to add to the ones
that Harry already nentioned to you, | have a further
quotation fromthe literature on human failings.

"For the Anerican people are a very generous
people and will forgive al nost any weakness with the
possi bl e exception of stupidity.” So said WII| Rogers.

Thank you.

[ Appl ause. ]

M5. KOCHMAN:  John made a comment in his tal k that
common sense appeared to be a comobdity that was in short
supply, and | think Dr. Linden m ght have sone exanples to
show us that that could be the case in sonme institutions.

Dr. Linden.

An | nspector's Findings
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DR. LINDEN: M presentation is definitely going
to be very different fromthe other ones you have heard
t oday.

[SIide.

The New York State Health Departnent operates a
| aboratory licensure programthat is state-exenpt under
CLI A, and sone 355 | aboratories either hold or have applied
a license in the category of immunohematology. | would |like
to clarify -- much of what | amsaying is on ny handout -- |
would i ke to clarify, though, that there is a typographi cal
error in the cover sheet. | amnot affiliated with any
manuf act ur er.

In 1997, we identified numerous errors and
devi ati ons from manufacturers' package inserts at severa
facilities, and | amgoing to relate five case histories.
These all occurred at clinical |aboratories that were not
associ ated with bl ood banks, and these facilities al
per form i nmunohemat ol ogy testing primarily on pregnant
wonen, and these results are the basis for decisions
regardi ng adm ni stration of Rh-immne gl obulin. Again,
these are all recent cases.

[SIide.

Facility Ais a noderate-sized i ndependent

| aboratory. In the interests of time, | amnot going to
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readabl e on the slides, and al so these data do appear in ny
handout .

But as exanpl e of about 800 ABO and Rh tests that
we reviewed, of the nobst concern, we identified three
patients reported as Rh-positive despite negative D and weak
D reactions, as well as sone unresol ved ABO di screpanci es,
and sone patients reported negative on anti body screening
despite one or nore positive screening cells.

The Rh negativity rate in this |laboratory varied
from1l.5 percent in one nonth, literally to 25 percent the
next nmonth. W also noted that gel serum separator tubes,
whi ch are not suitable for inmmunohematol ogy testing
according to the tube manufacturer's package insert, were
accepted and constituted about 20 percent of patient
specinens at this facility.

[SIide.

Facility Bis a |laboratory associated with a | arge
clinic, and we reviewed a little over 5,000 ABO and Rh test
results. We identified four patients that were identified
as Rh-positive despite negative reactions in anti-D testing,
and 12 patients interpreted as Rh-negative despite positive

reactions in anti-D testing.
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We also noted that all reactions were exactly 3-
pl us, never anything different fromthat. At this facility,
gel serum separator tubes, since these patients were
actually clinic patients, were used for all of their
i mmunohemat ol ogy speci nens.

[ Slide.

Facility Cis a small independent |aboratory which
initially actually was operating unlicensed, and then we
told themto stop doing that, and they started operating
only in parallel with a reference | aboratory.

O about 300 ABO and Rh tests that we reviewed,
three were identified as Rh-positive by this | aboratory,
al t hough the reference | aboratory reported Rh-negati ve.
There was one, 3-plus anti-D reaction interpreted as Rh-
negative, and this report also msspelled a patient's |ast
name. There were two ABO interpretations that didn't agree
with the reactions.

We al so noted that the QC SCP stated that for the
anti-D negative control, that staff would add two drops of
anti-D, one drop of rr cell, and two drops of 22 percent
al bumn contrary to both the manufacturer's package insert
and the facility's SOP for anti-D testing.

[ Slide.
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Facility Dis a |laboratory associated with a | arge
clinic, and although this doesn't relate to
i mmunohemat ol ogy, we were very struck by the fact that
anticipated results in chemstry were recorded prior to
sanpl e accessi oning as nuch as a day before, they
anticipated what the results were going to be the next day,
and then when they did the test, they changed the result
with correction fluid if the result didn't turn out as they
expected or if the line turned out to be used for a control
of a patient who didn't undergo testing for those particul ar
anal ytes. Tubes for imunohematol ogy testing weren't
| abel ed at all, increasing the |ikelihood of m xup.

For ABO testing, reverse grouping appeared first
on the worksheet, then forward groupi ng, although a separate
| og sheet that they used only for Rh-negative patients used
the standard format. ABO interpretations were nade and
recorded based on forward grouping al one.

W noted that a variable nunber of drops of both
reagents and patient speci mens were used.

In conformance with the facility's SOP, Rh
interpretations were nmade and reported based on anti-D
alone, and then if the weak D testing proved positive, they
made a phone call to the clinic, but there was no evi dence

that there was ever any sort of anmended report.
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[SIide.

Qut of about 900 patient records, there was one
patient positive on anti-D testing reported as negative,
some ABO errors where the interpretation was the opposite of
the reactions, that is, an O was called an AB, and A was
called a B, and so forth, and ei ght unresol ved ABO
di screpanci es.

[SIide.

Facility Eis a |laboratory associated with a | arge
clinic. Wrksheets were not in use at this site when we
went. | mmunohemat ol ogy results were reported directly onto
the patient report forms, then later transcribed onto the
wor ksheet. For a tinme, on the worksheet, the reverse
groupi ng appeared before the forward groupi ng, but the test
results were reported in the standard format, so that they
didn't agree with the headings that were on the worksheet.

Qut of about 2,800 ABO and Rh tests that were
reviewed, there were nine patients with negative anti-D
reactions reported as Rh-positive, and there were 16
erroneous ABO interpretations and 18 ABO unresol ved
di scr epanci es.

[SIide.

These errors may be very clinically significant

since this patient population is al nost exclusively pregnant
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wonen, and Rh-negative patients may not receive Rh-immune
globulin if they are falsely reported as Rh-positive.

Many of the errors that we identified were
essentially user-operator error, involved staff deviating
fromestablished SOPs, but sonme SOPs identified were not in
conformance with the manufacturer's package insert.

We have al so noted in the course of inspecting
| abor at ori es under our purview sone cases in which
| aboratori es changed from one reagent to anot her w thout
nodi fying their SOP accordingly.

[SIide.

In conclusion, in the real world where there are
sone | aboratories where people are not concerned about
identifying anti-vel [phonetic], but are concerned about the
bl ue stuff and the yellow stuff, and we have actually heard
peopl e say that, there are sonme facilities in the field that
continue to nmake really egregious errors in basic testing
and | ack know edge of basic proper techniques, and while
sone of the problens involve staff deviating from SOPs,
further direction to users mght be hel pful in inproving
testing, although certainly the basic problemis certainly
| ack of education and training on the part of the staff.

It is certainly inportant to nmake sure that the

SOPs conformwi th the package inserts, and it is possible
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that nore clear basic and explicit package inserts m ght
facilitate this in sone of these |aboratories.

Thank you.

[ Appl ause. ]

Summary

M5. KOCHMAN:. As you can see, this section kind of
covered a variety of |abeling problens. | have tried to
summari ze the things that were going to be brought up.

First, there is the failure to read the package
insert. Second, is the failure to follow the package insert
directions. There appears to be a m sunderstandi ng of
package insert information, in sonme cases msinterpretation
of package insert information, and in the cases that Harry
and John descri bed, m srepresentation of package insert
i nformati on, and we al so have a probl em of package inserts
bei ng either too general and/or inspectors being too
specific in their translation of the package insert.

As we said at the start, we came here with | ots of
gquestions, we didn't necessarily cone here with answers.
One of the things that John Case comented on was that he is
perfectly willing to include sone of the statenents that
CBER recommends as long as all manufacturers are required to

do the sane.
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So, | amgoing to use that as a springboard to
start the conversation. Right now there are general
guidelines for what is to be included in the package inserts
for the in vitro diagnostic reagents, and primarily we get
nost of that from 809. 10.

Si nce John brought up the point of having FDA
descri be the | anguage that should be included, | am
wondering if he is recommendi ng or suggesting that CBER
prepare sone gui dance docunents including specific kinds of
| abeling statenents that manufacturers can and shoul d use,
and we can go fromthere.

Open Di scussion and Proposal s

MR CASE: That is for me, | suppose. | think
there are certain things, certain aspects of what should be
in the package insert that CBER needs to dictate, just as
they dictate precise wording of the caution that has to
appear in connection with the possible presence of
i nfectious agents in human source materi al .

That is laid down. W all say exactly the sanme
thing, and ny viewis that we should exactly the sane thing
in connection with the possibility that nonocl onals m ght be
a source of infection.

When it comes to other matters, | think maybe nore

broad, general recommendations are appropriate, but like |
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said this norning, | don't think that manufacturers should
be required, for instance, to state which forns of partial D
t heir nonocl onal anti-D can be guaranteed to react wth.

| ndeed, as | also said this norning, | don't think
t hey shoul d be allowed to make such cl ains unless they can
denonstrate that they have tested all the various fornms of
those particular variant forns of D and shown that they do
consistently react.

So, | guess | would suggest that they need to
consider it both ways. There are sone things that should be
left to the manufacturers, perhaps with them approvi ng what
is said, and there are sone things, as the disease caution,
for exanple, that should be dictated by themto make sure
that there isn't variability anong manufacturers that can,
in fact, lead to a conpetitive advantage or disadvantage.

DR. STIFANO  Toni Stifano

If you find that conpetitors are, in fact, abusing
your information to pronote their products, you can, in
fact, if you can get your hands on your information, send it
to us, and so we can evaluate it to determine if they are,
in fact, making inappropriate clains. So, that is one way
to address a |level playing field.

Anot her question | have to pose to you, as

industry, is it is not with precedent for us to institute
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cl ass | abeling changes for therapeutic products. | don't
see why it is not something we couldn't ook into the
possibility of doing with your products, as well, with that
hel p. That is one good way to start with a | evel playing
field is to | ook at everyone's reagents.

Anot her thing, too, is that if you have data to
denonstrate that you can support a range of incubation
tenperatures and tinmes, then, perhaps it is not such a bad
idea to include those in the |abeling, so you are not cited
by an inspector, and again, those are the kind of changes,
too, that would not require prior approval by us. They
could be, in fact, inplenmented with the notification of
changes being effected type changes to your inserts.

How do those things sound? | guess | need
f eedback fromyou, too.

MR CASE: | can't say that we have had a whole
| ot of success at notifying the feds that some conpetitor is
vi ol ati ng.

DR. STIFANO To whom are you sending the
i nformation?

MR. CASE: Well, to CBER

DR. STIFANO To whomin CBER?

MR. CASE: | presune that we -- | nmean we are

goi ng back a few years now -- nowadays, we wite to the

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



at

directors of the divisions, but we used to wite to the
di rector of CBER, and nothing woul d happen.

In fact, | got so frustrated at one point with
witing to the director of CBER that | wote to her with her
HFM nunber, whatever it is, 1, isn't it?

DR STI FANO  Yes.

MR CASE: And | still got no response. So, you
know, it is not always as sinple as it sounds, is it?

DR. STIFANO Well, no, but there is a staff in
pl ace now that is there to answer those kinds of questions,
and to try and look into it.

We have even conmtted to responding to the
conplainant to let you know if your conplaint has nerit or
not, so that you wll know right upfront, if you send in a
conplaint, can we do anything about it or not. So, yes,
there is a nmechanismin place.

MR. CASE: Well, that is ever so reassuring
because, like |I said, it has been very frustrating in the
past because we get no response.

The other thing is that changi ng a package insert
IS not an easy matter.

DR. STIFANO | know that.

MR. CASE: That is sonething el se that used to

happen in the old days. You submt your package insert for
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revi ew and about three years |later you still haven't had it
back. The fact of the matter is we were forced into the
position where we had to print revised package inserts
w t hout getting any approval fromCBER | know that is a
nmortal sin, but we had absolutely no alternative because we
were not getting them back

We are not getting themback nowin a tinely
manner. The problemis that if you want to change your
package insert, to change 2 degrees centigrade as the bottom
storage level to 1 degree, you have still got to get it
reviewed, and you want to do it in such a tinmely manner that
you can now go to the printer, you are ready to reprint the
package insert, you have got to go to the printer, you have
got to wait for the feds to respond with their review, and
three nonths goes by, and you still haven't had it back,
mean what is a poor manufacturer to do.

DR. STIFANO | have a partial answer to that,
John, and that is that there has been sonme recent changes in
what ki nds of changes need prior approval, and sonme of the
| abeling issues will be much easier to deal with in the
future.

MR. CASE: Wen will we see the final rule in the

Federal Register, so that we can inplenent that?
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DR. STIFANO It has published. The 601.12
changes to an approved application has published, and it is,
in fact, in place. |If you | ook for sonme specific guidance,
| believe because this is classified as an in vitro
di agnostic or an in vitro device, whatever, and you foll ow
809, and you | ook at sone of the changes that are all owabl e
under the device regs, clearly, anything that woul d enhance
the use of that product is a change that can be inplenented
prior to receiving approval from us.

So, since nost of the guidance that has been
witten for the products that are covered by biologics are
t herapeutic products, a lot of the guidance is geared
towards traditional therapeutic products, but | don't think
it is unreasonable to look to the device regs to see, under
their changes to be reported, the nature of the changes that
can be inplenented for your products.

MR CASE: | don't think that is unreasonable
either, but, you know, up until now, any change has had to
be revi ened.

M5. KOCHMAN:.  Toni, do you have additional
information that manufacturers could include on any
information they want to submt in terns of having

pronotional clains investigated, |ike the HFWM?
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DR. STIFANO Sure. |It's the Advertising and
Pronoti onal Labeling Staff. It is HFM 202, to the attention
of M. WIlliamV. Purvis, who is also in the audience. If
you can't get him you can yell at ne.

Again, if you find that manufacturers are
i nappropriately using your materials to pronote their
products, it is inportant that we have actual copies of
this. Oherwise, we don't have the evidence to go on. So,
if you just call up and say this representative was in there
saying this to that person, there is absolutely nothing we
can do.

However, if you find this list that
i nappropriately lists information, and we do find basis we
can, in fact, do sonething about it. Okay?

MR. CASE: That is good.

DR. STIFANO And we wll do it quickly. You wll

hear fromus within 30 days if your conplaint has nerit or

not .

MR. MALYSKA: | think there is also another issue,
t hough. Sonme of these things get into -- | don't know a
polite word for it -- sort of a contest. Qoviously,

sonebody that says refrigerate, and that needs further
definition, and in John's case it was 2 to 8 degrees, does

t hat nmean now that sone other person is going to wite 1 to
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8 degrees, and the next guy is going to run 1 to 9 degrees,
or incubation tenperatures where it is clearly that
serology, there is no ideal one tenperature, we are

m sinform ng the consunmer, and | think that there needs to
be sone understanding fromthe inspector's point of view
that if sonebody is incubating for 15 mnutes, if that is
what is recommended, and he only does it for 14, that he is
reasonably in conpliance, and that if there was a failure at
14 mnutes, certainly, the manufacturer would need to have
al | kinds of warnings below that, because otherw se, we are
getting into a situation that if you take |l ow ionic strength
reagents, they are all incubated, and it wouldn't make any
di fference whether they are gel test, tube test, or any
other test | amaware of, the serology has remained the
sanme, but the clains are all over the map.

DR. STIFANO | understand this. Are you speaking
of CLIA inspectors, the HCFA peopl e?

MR. MALYSKA: | believe -- sonebody help me -- |
believe a lot of |abs are getting inspected nore than they
ever had before. They are very concerned of being out of
conpliance, and sone of these inspectors, if they are CLIA
or AABB, are way beyond comon sense. They are into

absol ut es.
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So, is 1.96 degrees, 2 degrees, or is below 2
degr ees.

MR. CASE: | think CLIA inspections are being done
often by state authorities, aren't they? Sone of the abuses
that | amfamliar with have been with AABB i nspectors -- or
they don't call theminspectors now, | don't think, but
what ever they are, they are people representing the AABB.
That is the sane AABB that is recommendi ng or was
recommendi ng its nmenbers that they need to qualify all their
vendors including those that are licensed by the FDA. Can
you believe that?

DR. STIFANG  You | eave ne speechless, and that is
a rare thing.

MR CASE: | think it is an outrage.

DR. STIFANO | honestly don't know how to respond
to that, because | have not experienced it firsthand.

Again, | offer, you know, if you think it would
help to | ook at package inserts uniformly across the class,
pl ease | et us know. The other piece, too, is that it is not
wi t hout precedent for us to work with the state agencies.

In fact, in a different task force, CBER and CDER are
working with HCFA trying to get information out, so that

everyone knows who is on what page, and we all end up on the
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sane page specifically having to do with information in the
managed care area.

So, you know, it is not doable to educate state
i nspectors, if you would, by providing guidance.

MR WLSON. Two quick points, one to take a step
past what Toni had said.

What you said in ternms of enhancenents, one can go
ahead and nake the enhancenent and go ahead and distribute
that to the package insert, | think before you do that, you
may want to check with us, because sone people may have a
very, very broad view of what an enhancenent is.

The intent there is to clarify the use or to clean
up sonme anbiguity in a procedural step or sonmething. It is
not in any way, shape, or formto allow for a new cl aimor
add additional performance data which inplies a new claim
et cetera. So, in that regard, | wuld say if you have any
gquestions, pick up the phone and give us a call, and we
could talk to you about it.

| think that there is sone relief relative to our
new regul ati on that you heard, where we can review these
things inalittle bit nore tinely manner.

| would |ike to address one of the other points
that was made regarding this 37 degrees versus 36.5. About

four or five years ago, Ann Hoppe, who was the director of
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the O fice of Blood, or whatever we were at that tine,
acting director, had cone to many of the groups and said,

| ook, the industry has a problem here, we have got these
package inserts where manufacturers have devel oped their
products with very, very restrictive and unrealistic
tenperature, timng, and centrifuge speeds, et cetera, that
are absolutely draconian, and froma regul atory point of
view -- which that is what the FDA unfortunately has to work
with, and if you haven't noticed, we don't have standard
deviations on the regulations -- they are witten, we have
to deal with themthe way they witten, and it says, you
know, follow the package insert.

Vell, if the package insert says 37 degrees, an
i nspector walks in, while | grant to you there is sone
overriding consideration of, well, is 36.5 going to be a
problem the reality is that |I think we all have to | ook at
the way products are developed in the late 1990s.

The notion of developing a product with only one
narrow paraneter is not the way to go. Wat Ann Hoppe had
asked us to do -- | know she asked me, | am sure she asked
Sheryl -- to talk these manufacturers into broadening their
studies a little bit, so we don't get into this kind or

probl em
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We can only approve the product based on the data
that we are given, and we would ask those reviewers to
encour age the manufacturers to broaden these things out.

Now, let ne go a step further. 1In the course of
sone of the discussions, | |earned a new term BMPs, Bad
Manuf acturing Practices. Some manufacturers proposed specs
that you could drive a conmet through and clainmed that their
product worked under any circunstances, and we said, no, no,
wait a mnute, hold on a second, what you need to do -- and
we have been basically encouraging this all along -- is that
when you devel op any part of this manufacturing specs of
your product, take the worst case scenario and the best case
scenario for your raw materials, timng, process steps, et
cetera -- what | am basically doing is paraphrasing the 1987
process validation guideline -- and devel op your product
wi th those paraneters, and then run your clinical trials,
the three lots that we asked, at the m ninum and the
maxi mum so that you have actually got a little bit of a
broader range to work in.

Then, when the data conmes in to us, that wll
allow us to say, here, we will give you those specifications
that allow a lot nore flexibility, but we can't do the

experinments for the manufacturers, and | understand the
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problem the in vitro diagnostic field has a very, very fast
turnover of getting products to the marketpl ace.

The objective of doing studies that woul d take
nmore tine is absolutely not desirable, and the objective is
to get out there before the other guy does. The bottomline
is that we have limtations, and that is what | amtrying to
express, and the industry would hel p thensel ves and hel p us
and help the blood industry users of these tests to have a
little bit nore flexibility that has sonme validation behind
it.

MR. CASE: Al | can say on that question of
i ncubation tenperature is that | believe in the literature
sonmewhere, there is sonmething to the effect that anywhere
from32 up to 40 degrees centigrade, it doesn't make any
difference with nost reagents.

The other thing I would say is that in this
docunent that has still been in the draft stage since 1992,

nanmel y, recommended net hods for bl ood groupi ng reagents

evaluation -- | repeat has been in the draft stage since
1992 -- it talks of incubation at 37 degrees w thout stating
a range.

So, you know, we are being encouraged to do the

same thing
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MR. WLSON: Thank you for pointing that out.

That again was witten in 1992. That was our best effort at
the time. What we would certainly dois viewthat as a

gui dance, and if a manufacturer cane in to us with data that
said 30 to 42 degrees, and they had sone reasonabl e data at
those extrenes, | think we would be hard pressed not to
approve it.

So, | agree with you that |ooking back at 1992,
and | ooking at the 37 degrees plus or mnus zero, you know,
that indicts FDA in a sense for that guidance. | wll take
that on ny shoul ders and say, okay, it is 1997, we all have
this problem let's try to work through it.

My earlier remarks stand, and | woul d hope that
the industry would get together and devel op anongst
t henmsel ves sone of these broad-bands, so to speak, because
you are |l ooking at the new FDA that is reformed with m ni num
resources to spend tinme witing the gui dance docunents.

We are hanpered drastically with our ability to do
this. | know that industry is hanpered drastically because
of market pressures, but sonething has got to give, and the
best thing we can do is say, |ook, work together as best as
you can, you know, broadening sone of the bands on the

standards, provide us the data, we will be able to do it.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



at

As a matter of fact, if you would like to, if you
would i ke to offer rewiting that guidance docunent in
light of this conversation, we would love to |ook at a draft
fromindustry.

MR. CASE: | practically did. | spent several
hours in 1992 maki ng suggestions, and no result. M
suggestions were never even acknow edged.

MR, WLSON:. Have they been added to the docket?
In other words, you have to put themto the docket to have
go into the guidance system Regardl ess, whether they are
in the docket or not, if you have good suggestions, please,
get themto ne, get themto Sheryl.

MR CASE: Well, we were obviously told to adopt
t hat docunent even though it was still a draft, we were told
verbally to adopt it, which is not acceptable, no direction
fromCBER is ever given verbally, it is to be in witing or
it's not valid. So, in fact, the valid recommended net hod
is the one that was published in 1986.

M5. KOCHMAN: | think that you will find that
under the new Good CGui dance Practices, you will be seeing
t hi ngs and havi ng much better opportunity to conment on
them which brings ne back to one of Toni's comrents, that

being a class review of the |labeling for these products.
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| haven't heard any other suggestion as to how to
deal with getting the package inserts to contain the
information that we need themto contain. |Is there any
objection to sone sort of an across-the-board review and
t hen a gui dance docunent on how t hey shoul d be revised and
i npl enent ed?

MR CASE: No, | think that would be a very good
idea. | nean | think it is sonmething that we are all hoping
for, because there is a lack of uniformty as things stand
at the nonent.

One of the problenms we haven't actually touched on
here is the problemof |abeling to nmeet requirenents in
countries that don't have English as their nother tongue.
noticed that one or two of our conpetitors now have package
inserts in six |languages, and it | ooks |ike a broad sheet
newspaper, and, you know, we are already criticized because
our print is too small, and | amreally not quite sure how
we are eventually going to handle this stuff especially if
we are going to be required to put nore material into the
package insert.

| mean one of the things we have always tried to
do at Gamma is to nmake our package inserts instructional
you know, educational, and | guess that the problemnowis

t hat nost people out there don't want to be educated, they
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just want to come to work at 9 o' clock and go honme at 5:00.
They are not interested in | earning anything.

So, maybe what we need is advice fromthe feds as
to how we can reduce the content of our package insert, so
that we can wite themin French and German and Portuguese,
Spani sh, and you nane it

DR. STIFANO. Again, as part of a class |abeling
review, it is not just what has to go in there. It is
| ooking at what is in there, what needs to be in there, what
can be elimnated, and the I|ike.

| nmean so it is not just that we are going to tel
you to put nore and nore and nore. Wen you do a cl ass
| abeling review, you go top to bottom what is necessary,
what is not, what is a point of confusion, you know, who has
got this and who doesn't have that, so you literally do
| evel the playing field.

W1l that hel p?

M5. VEILAND: | think it would. One of the
questions that | had for Dr. Linden and for the users in the
audience is if you listen to what has been presented, there
is such a wide spectrum Sone people want nore information
out of the direction circulars, and yet, in other instances,
it sounds like we are giving too nmuch information and

perhaps the information isn't structured in a way that is
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useful given the situation that Dr. Linden was talking
about .

M5. YASKANIN: Dania Yaskanin. | amalso from
Ot ho.

Actual ly, you just touched upon nmy point, because
| have been a part of several discussions at Ortho about the
I ength and size and the difficult readability of sone of the
package inserts that we have, although I would |like to say
in defense of the technol ogists out there, I amnot quite so
sure that they don't want to | earn these days. | think they
are suffering fromthe pressures of downsizing thensel ves
and having to cover nore than one departnment, and being
forced to do so under situations where they are not all owed
to have adequate training.

| do think under those circunstances, it is tine
to address whet her or not our package inserts need to be
conduci ve to people at that |evel of experience and
traini ng, because those are the people that are doing the
wor k t oday.

M5. KOCHMAN.  We are going to have to make this
the last comment, | think.

MR. CONNELLY: Part of what | am kind of hearing
ss sort of a thene in several of these talks is you can | ead

a horse to water, but you can't make himdrink. A lot of
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what we put into the direction circular, as we have heard
today, is com ng under increased scrutiny and requirenents
to back that up with scientific studies, clinical trial
data, so to that extent, there is a trenmendous pressure to
m nimalize the anount of information that is in there,

maxi mze its inpact, but try not to put things into the
direction circular because if you put it in there, it
becones part of the product's clains and part of the product
| abel i ng, and you had better have all the inherent data,
validation, et cetera, to back that up, because that is what
you will be held accountable to.

That tends to mtigate against putting in a |ot of
instructional teaching type information because then that
can conme up to a lot of subjectivity in the course of
reviews, and things like that, so it mtigates against that.

The other side of the coin, though, is part of
what we are hearing is in many cases, with the saline issue,
with a lot of your sites, clearly, the package insert says
don't do this, and it is done anyway. So, tightening up and
bei ng extrenely precise on what goes into the package insert
may clearly build in a lot nore better science, it may
clearly build in alot nore tine, review tine and cost, but

it may not inprove the problemin the hands of the end user,
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because they are getting the water in many cases, but they
are not drinking it.

MR. WLSON: Just a quick remark. Nunber one, the
| abel ing regul ati ons have been in place since 1976. They
wer e devel oped when the Medical Device regul ations were
formulated. That list of itens in 809.10 were devel oped
with CDC, as well as open public comment.

| amsure the docket is still open. |If people
want to change them it's a free country, go ahead and make
your comrents, nunber one. Nunber two, unfortunately, we
t hink they have stood the test of tinme, notw thstanding the
concern about readability, and the |ike, which CDRH has, in
fact, published guidance on howto wite instructions, so
that they are better readabl e.

The problemis that we have had a nunber of
situations where manufacturers of package inserts have
truncated, in other words, they have the small version on
t he back panel of exactly howto do the test, and | w |l
just leave it that that resulted in a very |large bl ood bank
losing its license and hundreds of thousands of units of
bl ood bei ng recall ed.

So, the nore you truncate it, the nore risk you
have of having problens on that side. | don't think that

there is a perfect answer to this. | think the next step is
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readability, but when you start to pull information out of
t he package insert, you may be fixing one thing, but
possi bly breaking another. It is a very, very slippery
sl ope.

MR. CASE: | think you are right. One of the
things that struck ne is that during the session this
af t ernoon, we have actually seen both sides of the coin,
haven't we? W have seen instances where people read the
package insert so literally that they formthe wong
concl usion, and then Jeanne presented a whol e sl ew of cases
where it was obvious they didn't read the package insert at
all, or if they did read it, they deliberately ignored what
was recomended t here.

M5. KOCHMAN: | think at this point we need to
nove on, but | do think that the consensus we need to take a
cl oser ook at what is going on here with | abeling and |
will see that we do what we can wth that.

Val i dati on and Use of Bl ood G ouping Instrunentation

MR, WLSON. For this |last session for today, we
are going to be discussing the validation and use of bl ood
groupi ng i nstrunentation.

For openers, we are going to get a historical
perspective on dedi cated equi pnent by Debbie Wil and.

Hi storical Perspective, Dedicated Equi pnent
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MS. VEI LAND: Thank you

[SIide.

When Sheryl asked nme to provide a historical
perspective on this topic, and told ne that | had 10 m nutes
to talk, | was rather daunted, because it is a subject, as
we have di scussed throughout the day, for many of our
subj ects, that could go on extensively.

[SIide.

In I ooking at the transition of validation and use
of dedi cated bl ood grouping instrunentation, | think that we
w Il see that there has been an evol ution of technol ogy and
regul ation, and that the validation and the extent of which
user inplenentation has grown, has transitioned through that
evol ution.

There has been a transition, as well, froma
| aboratory environnent where scientific curiosity and the
desire to put their own stanp on test nethods has changed
into a manufacturing environnment where strict process
control is the nane of the gane.

There are also parallels to the increasing use of
conputerization in software control devices, and nmy conments
today are primarily dedi cated to bl ood groupi ng equi pnent

that is used in donor center settings and high vol une | abs,
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particul arly because those are the areas that are regul ated
in particular by the CBER regul ations.

[SIide.

Characteristics of dedicated bl ood grouping and
instrunmentation are that they have a specific intended use
and are designed to be used for that use. In many cases,
that use may even be further specified as to a particular
group or class of sanples. For exanple, rather than bl ood
grouping in general, it is blood grouping on donor sanples.

Most of the equi pnent has been adapted from
standard | aboratory manual procedures, such as mcroplate
t echnol ogi es or research systens, such as the continuous
fl ow Techni con anal yzers. Early instrunentation was
i ncor porated, many user defined test panels and operating
conditions, and this is a transition that has occurred in
that later instrunentation, and instrunmentation that is
comng out today is nore defined and regulated fromthe
standpoi nt of the options that are available to the user
both fromtests that can be run and how those tests are
construct ed.

Until recently, and with the exception of the STS-
Mthat Ganma introduced in the m d-1980s, nost |aboratory
bl ood grouping anal yzers are fully open fromthe standpoint

that they are not manufactured by reagent conpanies, and
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they are produced to be used over a wi de range of reagents
no specified by the manufacturer.

[SIide.

The instrunentation manufacturer has al so
transitioned over the course of these years fromthe early
seventies, when the Techni con AutoAnal yzers were in place
until recently, and instrunment manufacturers are conpelled
to comply with the 21 CFR Part 820, which is the device
manufacturing GWs, and is required, as well, to adhere to
the CGWs and t he new SR

These regul ations lay out the responsibilities of
the manufacturer to define specification, to quality assure
the elenents of the design, and this is an area that the new
SR regul ations has really taken under their w ng and
enhanced.

In addition, the responsibility of the
manufacturer is to validate the system not only fromits
production, but also its performance, to qualify the
performance in trials within their facility and al so by
clinical trials, which I will get to in a mnute.

The instrunment manufacturer then submts a 510(k)
or PVA for the instrunentation, and if there are reagents,

dedi cated reagents associated with it, also submts actually
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PLA requirenents for those reagents or PLA anendnents for
t hose reagents.

[SIide.

The clinical trials conducted by the manufacturers
need to cover a variety of operating scenarios in order to
assure that the systens will operate in a variety of
different conditions. These conditions nay have been or the
range of operating conditions nmay have been identified
t hrough the performance qualifications internally, and then
are validated through the clinical trials.

In general, diverse geographical |ocations are
selected, as well as facilities of varying size and
facilities that may have operator diversity, so that the
full range of experience can be assessed.

The extent of testing is also sonething that has
transitioned over the years. Early 510(k) applications for
this type of instrunmentation really enconpassed fairly | ow
nunbers of sanples, in the hundreds rather than the
t housands, and yet, as well, over the course of tine, there
has been a shift in approach to testing, that sheer nunbers
of sanples are not as critical as providing a range of
critical sanples to be tested, sanples that perhaps would
not be encountered in the normal popul ation that was

sel ect ed.
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So, a variety of types of sanples need to be
tested, sanples which will also confirmthe sanples that are
suitable to be used on the system Dependi ng on whet her the
systemis an open system or has dedi cated reagents, reagents
al so need to be | ooked at, and generally, if it is an open
system nore than one manufacturer's reagents and nore than
one |l ot nunber. In general, the rule of three tends to
apply, three lots, three sites as a m ni num

[SIide.

User inplenentation and use of bl ood grouping
anal yzers prior to 1992, through the seventies and early
eighties, primarily focused on the parallel serol ogical
testing. The nunber of sanples varied wdely, froma few
hundred sanples to a week's worth of testing.

In general, test plans and validation
docunentation was nore |imted because the word validation
certainly in the seventies wasn't really part of our
vocabul ary in an extended setting. There was also limted
software validation because the early analyzers did not
incorporate a lot of software-controlled nmechanisns. In
fact, the early Technicon AutoAnal yzers certainly didn't
have positive sanple identification, software-controlled

clunps of red cells spit out onto a filter paper,
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Validation in the early days, as well, through the
m d-ei ghties, was al so confined to validation of the
software of the |aboratory information or donor-nmanagenent
interface. Prior to 1992, donor centers who were making
changes to their blood grouping instrunentation or nethods
of doing bl ood grouping instrunentation were required to
submt their docunentation to CBER for review prior to
i npl enent ati on.

| know that there was a wi de variety of types of
subm ssi on packages that were submtted fromvery limted
subm ssions to very conplex situations, and that really
pronoted the devel opnent of the July 1992 nenorandum

[SIide.

Thi s menorandum from CBER outlines changes to
equi pnent and what was necessary to be done in order to
facilitate a change in blood grouping instrunentation, and
the justification for this nmenorandum was that obviously,
CBER had done a | ot of review of subm ssions both for
reagents and the equi pnent, underwent independent reviews,
and it was identified that based on this information that
CBER no | onger needed to review changes prior to
i npl enmentation, and that these transition docunents woul d be

reviewed at the next inspection.
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Thi s nmenorandum detail ed requi renents or
i npl enentation on the part of the user. Those requirenents
i ncluded calibration, validation, parallel testing, QC
mai nt enance, and an energency pl an.

Val i dati on by the user needs to focus on those
control operations that are either identified or spelled out
by the manufacturer in a validation guidance docunent, and
also identified by blood center in the review of their
operations, so that specific control points are identified.

[SIide.

That parallel testing that | nentioned al so hel ped
del i neate what was required froma testing standpoint. The
gui dance docunent indicates that a m ni mum of 500 sanpl es
need to be tested over at |east three days, and that they
shoul d be tested under representative conditions.

It may be required based on the | ocal popul ation
to supplement with weak phenotypes, so that a true chall enge
to the system coul d be nade.

Summary of experiences needed to be docunented, as
wel | as docunentation and resolution of discrepancies. The
resulting anti-D rate for this parallel testing has to be
under 6 percent, and the reagents in use also needed to be

docunent ed.
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Thi s gui dance docunent indicated that these were
the requirenments if the facility foll owed the intended use
of the instrunment manufacturer, and also foll owed the
gui dance of the manufacturer or the requirenents of the
manuf acturer for operation of the anal yzer and al so reagent
val i dation or reagent qualification.

[SIide.

Since 1992, there has been a further evol ution.
There is a broader use and regul ation of software. There is
a further transition of blood collection facilities to a
manuf acturi ng environnment, which has created sone different
scenarios wth respect to validation

There has al so been an increasing enphasis on a
quality systens approach, and lastly, there is now a
novenent of automation fromthe blood center and hi gh vol une
testing | aboratory to the transfusion service.

Al of these items | think lead us to a situation
where better definition of user inplenentation requirenments
and validation requirenents needs to be further defined.

Thank you.

[ Appl ause. ]

MR WLSON:. Now we will take it a step further
with the historical perspective of site-assenbled systens.

Sheryl Kochman.
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Hi storical Perspective, Site-Assenbl ed Systens

[Slide.

M5. KOCHMAN:. Much of what | have to say about
site-assenbl ed systens is very simlar to what Debbie had to
say about dedi cated systens, but the focus is a little bit
different. In conponent selection for a site-assenbl ed
bl ood grouping system sone of the things you have to keep
in mnd is that the individual instrunents are usually
consi dered general - purpose devi ces.

Cener al - pur pose devices are usually Cass |
devices. They are subject only to general controls and many
of them are exenpt fromthe 510(k) regul ations, and they
woul d all be regul ated by CDRH

[Slide.

I n conparison, dedicated equi pnent has a specific
i ntended use before use in blood establishnments. This
i ntended use raises themto Cass Il devices, which nmeans
that they are subject to performance standards. They
require a 510(k) or PMA subm ssion with supporting data, and
are regul ated by CBER rather than CDRH

[Slide.

The gist of this is that when a facility chooses
to assenble their own system the responsibility shifts from

that of the manufacturer to that of the user. It is the
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user's responsibility to evaluate and validate the
instrunments for the new intended use, that is, they are
changi ng a general - purpose device or series of general -
pur pose devices to device intended for performng bl ood
grouping in a blood establishnent.

[SIide.

One of the first things you would have to do is
evaluate the instrunents. There is a |list of questions you
woul d have to go through to determ ne which devices you are
goi ng to choose to use.

| amgoing to just skip over these because they
are not really that critical

[SIide.

The nost inportant thing that the user has to do
is the instrunent validation - can the site-assenbled system
consistently performcorrect bl ood grouping.

[SIide.

In this case, the testing that has to be perforned
by the user actually mrrors the testing that a manufacturer
of a dedicated systemwould perform W woul d expect
testing in parallel wth current nmethods. W woul d expect
it to represent typical conditions of use. W would expect

the typical sanple m x to be covered.
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There should be testing over at |east a five-day
period and by at |least two different operators. As Debbie
al luded to, we now think that there probably shoul d be about
5, 000 unsel ect ed sanpl es.

[Slide.

And then a range of selected sanples to cover
vari ous sanpl e types, various sanple ages, weak subgroups
and vari ants.

[Slide.

If you are interested in seeing what CBER has put
in witing before, there is a Points to Consider docunent
for the design of clinical trials for blood grouping
reagents, and that docket is No. 91N0467, and that describes
in detail the kinds of things we expect to be covered.

So, the testing that Debbie described in terns of
500 tests over a three-day period is what a user buying a
dedi cated systemis expected to do. The user who is
assenbling their owmn systembasically has to do the sane
thing that a manufacturer of a dedicated instrument does.

Overall, the desired outcone then is to obtain
docunent ed evi dence whi ch provides a high degree of
assurance that the site-assenbled systemw || consistently
perform correct blood grouping tests, and, in reality, this

IS just process validation.
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MR. WLSON: Today's final presentation will be
one user's perspective by Patti Rossman of the Anmerican Red
Cr oss.

One User's Perspective

M5. ROSSMAN:.  Good afternoon.

On behalf of the staff at the American Red Cross,
| want to thank you for the opportunity to participate in
this dialogue today. | ama nenber of a group at the Red
Cross whose function is to evaluate instrunents, reagents,
software, and processes that have potential for use the Red
Cross testing labs, and to validate those systens that we
choose to inplenent.

The Anerican Red Cross perforns validations in the
Nat i onal Testing Labs where our donor |aboratory testing is
performed, and in the blood regions where donor blood is
col l ected, nmade into conponents, and distri buted.

Ceneral ly, these validations can be planned and
executed very efficiently. Sonetines, however, we encounter
roadbl ocks that result in inefficiencies at best, and in
| ong and resource-consum ng validations at worst. | wll
descri be these roadbl ocks as we have experienced them and
provi de sone suggestions that will perhaps lead to
resol ution of sone of these difficulties.

[ Slide.
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One of the costliest roadbl ocks that we have run
into in ternms of consum ng resources pertains to
difficulties in obtaining docunentation of vendor testing
and installation. An inportant of our validation process is
to develop the testing strategy for any new or changed
system The final Red Cross testing strategy, or validation
strategy, includes the extent to which various functions of
t he new or changed system nust be tested.

The first step in developing the testing strategy
is to obtain a summary of the changes in the systemfromthe
vendor. Fromthis information, we devel op a Red Cross
summary of changes. W request predeterm ned specifications
and quality attributes of the product fromthe vendor.

Finally, we request a sunmary of testing fromthe
vendor. W ask that this summary fromthe vendor i nclude
the results of nodular or unit testing, integration testing,
delta testing, systens testing, regression testing, and
al pha testing.

We conpare the vendor testing summary to the
summary of changes and the specifications and quality
statenents. As a result of our analysis of all of this
i nformati on, we develop our testing strategy. In the

testing or validation strategy, we docunent our analysis and
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rationale for the extent of the testing that we wl|
perform

[SIide.

We al so ask for witten docunentation that the
vendor has performed testing required by CFR 820 for nedi cal
devices if the process that we are validating includes a
medi cal device that is new to our system

For systens that contain a conputer as a
conponent, such as automated bl ood groupi ng anal yzers, we
ask for witten assurance that the vendor has net the
requirenents listed in the Draft Guidelines for the
Val i dati on of Bl ood Establishnent Conputer Systens.

We believe that these guidelines should apply to
medi cal devices, such as testing instrunents, that contain a
conputer as part of the system Carification by the FDA
that these guidelines do pertain to testing instrunents and
the instrunment vendors would be very hel pful to us.

Recently, we were preparing to validate a system
that perforns ABO Rh, Syphilis, and CW testing for use in
the Red Cross. The instrunent manufacturer did not give us
a conprehensive summary of testing that they had perfornmed
on the instrunment because the testing docunentation was in

Japanese and not available in English.
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Because we could not obtain and eval uate testing
done by the vendor, we determned that it was our
responsibility to performtesting that probably duplicated
nost, if not all, of the vendor's validation.

The result was a validation that included a 14-
nodul e beta test that has taken a year to wite and execute.
While this was a specific instance, we urge FDA to recogni ze
that with a gl obal econony, there may be a need to update
t he gui dance to address | anguage differences and ot her
i npacts that inportation of instrunents nmay have.

I n other instances, vendors have stated that sone
design goals and testing information is proprietary. Thus,
it seens that there may not be a clear understandi ng between
t he manufacturers and the end users as to what docunentation
i's needed by the end user.

One of the actions that we have taken to try to
remedy the situation of lack of vendor testing docunentation
is to specify in vendor contracts what they nmust supply for
new or changed systens. However, it would be very hel pful
tous if the FDA could clarify whether or not the Draft
Guidelines also apply to instrunent systens that contain a
conput er as a conponent .

[ Slide.
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Anot her unresol ved validation issue has recently
arisen. We have encountered a situation where a vendor
speci fies sanple and reagent volunme ranges for ABO and Rh in
their SOP. W asked the vendor for witten docunentation
that they had tested the limts of these ranges using the
instrunment for which the ranges were intended.

They sent us a letter stating that they tested the
ranges on the predicate instrunental and had then received a
510( k) denmonstrating substantial equival ence between the
predi cate instrunent and the instrunment that we were
val i dating. However, they never tested the ranges on the
new i nstrumnent.

We believe that such studies should be a part of
the systens devel opnent process and shoul d be perfornmed by
t he manufacturer, who wll have first-hand know edge of the
new i nstrunment's capabilities and the manufacturer's
expectations of it. W as end users do not have the
appropriate environnment in which to perform such
devel opnental activities.

Anot her situation that we have encountered that
creates a | ot of discussion about the best way to proceed
occurs when we are performng parallel testing to replace a

current method with a new nethod, and there is no
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confirmatory or "referee" nmethod by which to resol ve
di scordant results between the two net hods.

We have encountered this in the case of anti body
screening and CW testing. |If the new nethod is potentially
better than the current nmethod, we are reluctant to say that
the new nethod fails the parallel test if it does not match
the current nethod results because this would result in
mai ntai ning the sensitivity and specificity of the ol der,
potentially inferior, system

Such was the case when we standardi zed anti body
screening in our |abs by converting all labs to mcroplate
technol ogy. The old nethod was different in each |ocation
and the new nethod was frequently nore sensitive than the
ol d net hod.

In the case of CW testing, where no confirmatory
test exists -- and the reason | mention CW is because we do
performit on the sane instrunent that we do our bl ood
groupi ng -- one manufacturer's package insert recommends the
resol ution of discordant results using a 3-out-of-4
al gorithm

Unfortunately, one of the 4 tests is a very
subj ective manual |atex card test. The manufacturer had to
have two techs read the card test and agree on the results

to generate the data in a package insert.
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We could not performthe latex card testing with
two techs to resol ve discordant results because this is not
in accordance with the procedures that are used in our
operati ng environnent.

Anot her area of concern that we have relates to
performance clains in reagent package inserts. W talked
about this a little bit earlier. W have tried in the past
to use the perfornmance clainms in the package inserts of
reagents that we use as an indication of the perfornmance
that we could expect in our operations.

We believe that the performance of reagents in a
val i dati on shoul d match package insert clainms, but often
they do not because in nmany instances, package inserts were
generated in environnments and with systens very different
fromthe ones that we are now using.

Wt hout applicable performance data, it is
difficult to prove in a user validation that the performance
is as intended by the manufacturer. W believe that
sensitivity and specificity clains should be generated by
the vendor for the systemthat is being marketed and
i npl enent ed.

These cl ains shoul d be based on an adequat e nunber
of sanples and the claimdata should include standard

devi ations. Wthout standard deviation infornmation, the
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cl ai rs beconme a m nimuminstead of one point in a range and
the expected result for our validation is difficult to
determ ne

A final comment about validation issues listed on
this slide is that it is inperative that the manufacturers
tell us about changes in the manufacturing process of
reagents before we receive the reagents for use.

[SIide.

From our experience as a nmulti-site bl ood banking
and testing organization, the American Red Cross has
recogni zed the need for a validation approach desi gned
specifically for standardi zed nulti-site organizations.

Because our 8 National Testing Labs have
standardi zed instrunents, software, testing SOPs, and
training, we enploy a test bed approach to many validati ons.
In the test bed approach, the functionality of the new or
changed systemis validated in one of our National Testing
Labs, rather than in all 8 |abs.

The validation is executed, discrepancies are
resol ved, and any required changes are requested. If the
changes are long term a work-around is devel oped and is
i ncorporated into our SOPs.

In the next phase of validation, at |east for

maj or changes, a systemtest is witten and executed. Once

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



at

again, the systemtest is perforned in only one of our

| aboratories. The systemtest validates the conplete
process, including the assay, the instrunent or instrunents,
the software, the firmvare, the Red Cross SOPs and trai ning,
and the vendor SOPs and training, in the Red Cross operating
envi ronment .

Most of the parallel testing takes place in the
systemtest. The final phase of validation is the User
Acceptance testing. User Acceptance testing is perforned at
each of the National Testing Labs.

Because of the extensive testing done to validate
the process in the test bed site, the User Acceptance only
needs to validate those functions that nmay be particular to
each installation or each site.

Alimted nunber of sanples are tested as part of
the User Acceptance. This nunber is determ ned after
anal ysis of results of the first validation and the system
test. We want the FDA to be aware of the test bed strategy
for a multi-site standardi zed system because this approach
allows us to inplement new technol ogy sooner than we coul d
if we had to performthe sane anount of validation at every
site.

As ny time is up, | want to thank you again for

this opportunity.
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[ Appl ause. ]

Summary

MR WLSON: | will try to make ny sunmary brief.

We heard about dedicated instrunentation and what
are the attributes of what it takes to develop and to
val i date such equi prent and how it has changed over the
years.

Secondly, we heard about home-grown systens where
i ndi vi dual conponents are wedded together at the test site
and the elenments of concern relative to validating
per f or mance.

| guess in closing we had a user approach where an
array of concerns relative to |large-scale testing and
val idation has created | guess sone uni que problens although
fromwhat | can see, they nay not be unique to | arge

systens. Sone of these problens apply to snall systens

al so.

Wth that, | guess one of the questions that |
could try to answer fromthe last -- let nme make a comment
first about the dedicated systens. It is inportant to bear

in mnd that many of these instrunents that are wedded
t oget her may never have been intended to be wedded toget her,
and it surely would be the site's responsibility to ensure

t hat what ever answer you are trying to get out of these
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wedded- t oget her, general - purpose instrunents, that all the
paraneters of validation are addressed in the validation
plan, and it is all put together and executed before you put
such a product on line.

| want to also say that it is FDA s current
t hi nki ng that any software package which is sold to wed
i ndependent instrunents together constitutes a new
i nstrunment system and that the manufacturer of such
software really is the manufacturer of the entire system
They just sinply enpl oy conponents as being assenbl ed
basically by the software. | just wanted to articul ate that
fine difference

Rel ative to sonme of the remarks that were nade in
the |l ast presentation, one thing that m ght help is that
FDA, via CDRH, has recently issued a guideline for the
validation of instrunments with what they call "enbedded
software. "

That is a draft guideline that was issued | guess
about three nonths ago for coment, and the objective of
that would be to eval uate nonspecific -- I don't want to say
nonspeci fic, that sounds bad -- but it is a general
gui deline for any type of instrunentation that has enbedded
software not specific to blood grouping or viral marker

testing, et cetera.
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So, we would view that that is where we woul d be
heading relative to the instrunentation. You want to al so
bear in mnd, just as we have issued our gui dance out of
CBER for bl ood establishnment conputer software systens, that
whil e the CDRH guidance is general in a sense, not specific
to any given instrunent, what nakes the regul ation of
sof tware and software-driven products through CBER different
is that we have two sets of regulations to deal wth, not
one |ike CDRH has.

CDRH does not have specific regulations related to
their products. They are all general with the exception, |
t hi nk, of contact |enses or sonme such. CBER s regul ations
are entirely different. W have requirenments for bl ood
processing, and our position is that if you have an
instrunment that is taking the place of a manual process,

t hen, that system needs to be validated, not only to ensure
that it neets what the FDA, through CDRH, has defined as
what is expected for a validation of a conmputer system but
al so because of the regulations required by bl ood need to be
validated to ensure that it is not mssing those el enents
required in the bl ood regs.

| want to al so say that CBER does not expect that
manuf acturers build Cadillacs all the tine, it is okay to

build a Vol kswagen, the point being that you don't have to
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acquire a systemthat does everything that is required by
t he bl ood regs.

VWhat we are saying is that the elenments that are
naturally expected to be perforned based on the bl ood regs,
you woul d have to put in your |abeling that, in fact, this
doesn't do this, and you would have to provide a worKk-
ar ound.

But the point is that CBER does not require
absolute full-blown systens. What we are saying is that
t hose areas, which would normally be expected. For exanple,
if you are tal king about a systemwhere -- | amtalking
about an extrene exanple, which will probably never occur --
you are going to use a systemto do ABO bl ood typing, and it
doesn't do B or it doesn't do AB, it does A and B, but it
doesn't do AB, so you have got put in the |abel this doesn't
do AB, but we would let you use it. W don't know why you
woul d want to use sonething |ike that, but the point is that
that would be part of the blood regulation integration.

| wanted to say those points upfront, a little bit
of caveats, because we don't want to cone across us
di ctating design of these products.

Wth that kind of a preface, | would be happy to
open it up to the panel or the floor for any questions.

This is a very, very difficult area to deal with because of
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i nstrunmentation, which is not manufactured oftentinmes by the
reagent manufacturers. This question is about validation
and how deep does one go if the instrunent is being changed,
or the software is being changed from when the manufacturer
supplied the instrunent, you know, what are the issues
involved with that.

Maybe, Patti, could you naybe raise sone of your
gquestions again? W wll try to deal with them at | east
get it started?

Open Di scussion and Proposal s

M5. ROSSMAN. Let ne | ook at ny slides and see
what ny issues were. | think alot of it does have to do
with us being able, as the end user, to receive
docunentation fromthe vendor

We are required by the regulations to have in our
possessi on docunentation that such and such has been
performed, the delta testing, al pha testing, regression
testing, boundary testing. |If we can't get that information
fromthe manufacturer, then, it has been our view, and |
think Len just validated this, that we have to do it
our sel ves.

So, | guess one of ny issues is, is there a way
that we can facilitate getting this information in the

future, or making it not required?
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sinple. 1Is this a systemthat has not been changed from
when it was purchased fromthe supplier?

M5. ROSSMAN: That is correct.

MR WLSON:. Well, has this product been 510(k)'d?

M5. ROSSMAN.  Correct.

MR, WLSON. Under the 510(k) clearance system --
this would be CDRH or is this from CBER?

M5. ROSSMAN:  CBER

MR. WLSON:. Then -- | am choking here. The
reason why | amchoking is because there isn't any el enent
of validation or software with instrunentation that is easy.
It is not easy for FDA either, so there | have said it, but
| don't want a m sinterpretation.

Part of the problemis that when we get certain
di screte -- well, how about this, is this okay, and you are
seei ng an FDA person choke on a m crophone right in front of
you now, because what we have difficulty with is, well, is
that all there is, is this really what you are talking
about? |If you notice, | said were there any changes to the
system because sonetines changes to the system can have a
distinct different inpact.

One of the places where have been comng fromis

that -- and | think you will find it in one of the guidance
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docunents -- nmaybe, Mdlly, you could help nme out with the
title of it -- that was recently issued by CDRH, where there
is a recognition that users of instrunents which are
purchased, that have enbedded software, are a distinct

di sadvantage. They are not going to be able to validate it
to the level at which the manufacturer validated it.

How do you know how to read the code or, you know,
all the different paranmeter testing? | think where we are
comng fromis that the first place to start is what is the
i ntended use and how do you validate the intended use.

The idea is that if it is ABO blood typing, then
you are tal king about validating it fromthe point of view
of the process validation guideline, | QOQPQ

Now, if there are problens with -- like | said, if
there is changes, if the site decides to nake changes in the
instrunment or the software, all bets are off, because then
the validation, which has been perfornmed to obtain a 510
cl earance is no longer valid, and there is no such thing as
a partial validation. It is either validated or it is not.

So, maybe, Mdlly, can you answer that? |Is there
sonething that | have strayed or m ssed on?

MS. RAY: Maybe just a couple additional points
that mght help to clarify it alittle. There are several

docunents that are out that m ght be useful. Nunber one,
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there is a draft docunent out for comment. It is called
"Off-the-Shelf Software."”

| f you incorporate any off-the-shelf software into
your own conputer system it will help you to identify what
testing you would need to do, and it would be based on the
i ntended use and how you incorporate that software into your
conmput er system

There is another docunent out. It is another
draft docunent on the general principles of software
validation. That would apply to any validation of any
software. The information as far as what you are asking
for, source code, detailed design specifications.

A | ot of conpanies view that as proprietary
information, and will not share that with you, but as part
of your contractual agreenent, or as part of qualifying your
supplier, you can identify in there what your needs are
insofar as that if that vendor sw tches operating systens,
swi tches hardware requirenents, et cetera, that they notify
you of how it may inpact the functioning of your system so
that you can then validate those changes.

A | ot of those docunents are available. If you go
to the CDRH hone page. CGwhone is the address, and a | ot
of the docunents are there, as well as newitens on CDRH, so

hopefully, those will help answer sone of those questions.
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M5. ROSSMAN: As | understand it, and what we
generally go by is that if we can receive witten
docunentation of the required testing fromthe vendor, then,
that's fine, but if we can't, doesn't the responsibility
then fall on us to generate that ourselves?

MR, WLSON: Wich validation portion are you
tal ki ng about, are you tal king about validation of the
software itself or are you tal king about validation --
again, what | tried to say was that fromthe user
perspective, it's | QOQPQ

The instrument manufacturer may have a validation
program for performance that they may elect to share with
you, you know, you could maybe take a | ook at this kind of
thing, but installation qualification, operational
qualification, and performance qualification are the

responsibility of the site that is using the instrunent -

did you install it correctly, do all the lights and buzzers
work, does it give me ny right answer. | nean that is a
very, very narrow view, you know, limted view of it, but

that is where | think we are headed.
M5. RAY: Additionally, the software manufacturer,
they are responsible for doing their unit and integration

| evel testing, the verification, so if they are the ones

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



at

t hat possess the source code, they have to do the code
wal kt hr oughs, the code reviews.

They have to do the unit level testing
structurally for their branch and all their |ogic testing.
I f you do not have access to that, and you have purchased
that system what you are responsible to do as the user is
site validation and that systemlevel testing for your
i ntended use, and there is a docunent that was put out by
the Ofice of Conpliance that addresses that.

MR. WLSON: Just be careful about definitions.
What sonme people call systemlevel testing is different from
what others -- you know, so just watch it in terns of the
definitions. That can be very, very confusing to even
seasoned individuals in the systens.

W had a really tough tine with that. Al the
manuf acturers woul d send software packages in to us, and
t hey woul d have their own definitions, so we had to work
that one through first. They, oh, oh, you really do have
it, you just didn't call it that, what we thought it was, or
what was in the FDA gl ossary, which is what we thought was
going to be the common denom nator, but, you know, we don't
di ctate how you devel op your products, we just eval uate how
to clear them

That's it?
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M5. ROSSMAN. Can we tal k about the parallel
testing when there is no confirmatory testing or no gold
standard? W have had really a lot of problens with that
one.

MR WLSON: If | understand correctly, well,
first of all, there should be a validation plan in any good
experinment to resolve discordancies before you start your
process. The notion that you are going to get perfectly
concordant answers in any type of an experinent is not
realistic, and you really need to eval uate how you are going
to resolve these things, and it depends on the marker that
you are testing for.

| f you have ABO di scordancies, that would |ikely
be handled largely differently fromsyphilis discordancies
because of the nature of the test, the type of marker, the
clinical significance, et cetera, et cetera.

As was stated at one of the |ast BPACs, in IVD
type of testing like this, there are no real gold standards,
there is only gold-plated standards, and | can tell you from
t he point of view of the bl ood-borne pathogen testing, what
we typically tell manufacturers to do is that when you get a
di scordancy, you throw the book out, you do everything you
can to resolve that, go all the way through to PCR, but I

don't what specific concerns you had.
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M5. ROSSMAN. In this case, we were talking
specifically about CwW, although we have had this issue with
other testing, but | guess ny question to you is the Red
Cross is one of those organi zations that takes a very
literal approach now to package inserts.

We have been cited many tinmes across the country
for not doing so, and especially since we are under a
consent decree, we try to go by the letter of the |aw, and
we are very careful about that, but we also want to be
reasonabl e.

In this case, the vendor or the manufacturer of
the reagent described how they validated the CW reagent,
and we felt obligated to follow their nethod of validation,
their algorithm and obtain their data.

| s that reasonable or that overkill?

MR WLSON: In any IVD, the performance clains in
t he package insert, analytical sensitivity, analytica
specificity, clinical sensitivity, clinical specificity, or
reproducibility are expected to be able to be net by the
users. That is the basis for the approval of a test, and
that is just sinply truth in labeling, so wthin reason, you
ought to be able to achieve those types of results.

Now in ternms of a CW, one of the concerns that

you would want to have is that since CW detection rates
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vary drastically throughout subpopulations in the United
States, you could have various preval ence, but you ought to
have the same, what we call, "relative" sensitivity, and in
those particul ar instances, the clearance of those 510(k)'s
wer e based on consensus results. That is 2 out of 3 or 3
out of 4, and |I thought that the test kit package inserts
articul ated where the discordancies were, and there was a
sensitivity or specificity calculation that was based on
that, and ny view would be that if a site were able to run a
statistically valid sanple, and achieve statistical
equi val ence, then, that would constitute adequate validation
for that performance characteristic.

Do you want ne to say that again? Okay. | was
trying to generalize. W don't think that user have to
rebuild test kit performance criteria. Wat we want to know
is that the users are able to use the test kits and achieve
the sanme performance characteristics as the manufacturer
clainms, notw thstanding differences with popul ations. |
mean you pick one that happens to be quite variable.

But if you had a nunber of discordants in there,
and it was not different basically fromthe nunber of
di scordants that is in the test kit package insert -- by the
way, there is also a docunent called, "A Summary of Safety

and Effectiveness,"” which is also available for 510(k)'s, or
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you could request a 510(k) redacted through FO, and you can
| ook at some of the information that is in there, that would
be consi dered public know edge. That mght help a little
bit.

M5. ZERGER: Can | just nake a comment here?
think especially with CwW, | think some of the terns that
you have used up there, statistical equival ence, does that
mean if you state a performance claimof 95.6 sensitivity,
and sonebody gets 95.5, that they have fail ed, because that
is the way custoners are interpreting those, and | think
that that is a little unfair because the manufacturers,
510(k) at this point could be nine years ol d.

The assay that you conpare to may not even be on
the market any |longer or there is new assays that you are
bei ng conpared to, that were not avail able at the tine of
your 510(k) subm ssion.

| have a little bit of trouble saying, okay, you
know, we say in one conparison study or whatever that the
sensitivity was, you know, XYZ, and they are a tenth of a
poi nt below that, they have fail ed.

MR. WLSON: That is why | said statistically, and
a manufacturer's sensitivity in a package insert has to be

met, has to be reasonably capabl e of being net, or the test
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kit gets recalled because it is not neeting its |abeling
claims. That is not at issue here.

The question is whether or not they can assure
t hensel ves that when they run this test kit, they are
getting nore or |ess what the manufacturer intended the test
kit to be able -- that level at which it is able to be
per f or med.

Now, we are not in a position right now to discuss
statistical power, et cetera, but the bottomline is that if
the sensitivity of the assay is 99.5 percent, running three
speci nens that are positive won't necessarily tell you that
you are able to get the sane | evel of perfornmance, you know,
all things considered, you are running it correctly, the
equi pnent is set correctly, | nmean you are tal king about
just isolating it to the test kit, not the other several
itenms that could possibly go wong.

Now, do manufacturers need to reproduce the
clinical studies for validation? No, | don't think so.
don't think it is that high, but I think it is fairly
obvi ous that nost people would say running three specinens
i's probably absurd.

When you have a marker |ike CW, and half or 75 or

95 percent of your specinens are positive, then, you could
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run at | east several hundred up to 1,000 speci nens, and you
al so want to validate for your intended use.

| f you have got a big systemthat you are running
| arge nunbers of sanples in, you really probably want to
upgrade your validation proportional to that |evel of
sanpl es, because you are al so | ooking at many things, can
you run this instrument through several shifts with turning
over -- | nean the whole picture of validation, just getting
t hat performance characteristic nmet wwth a reasonabl e
statistical power, you know, nmaybe 80 percent power or
sonething |like that, that m ght be sufficient.

| am bei ng hesitant about com ng down with a
concrete nunber because there is no clean way to conme out
with a concrete nunber here. W have westled with this
very, very nmeaningfully, and it is very, very difficult
within FDA to conme up with, well, here just do this, and,
you know, everything is fine.

Well, it changes with every site. W tal ked about
a test bed being representative for the whole system That
assunes that everybody is going to do everything exactly the
sane way in every one of the satellite sites, | nmean that is
a pretty big assunption, and is the conputer systemgoing to
be the sanme in every one of those sites. Oh, we were

runni ng Wndows 3.1 here and Wndows 95 in the other,
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because we didn't -- well, it is not exactly the sane. | am
usi ng these as basic exanpl es.

You al so need to bear in mnd that any of these
I ssues -- because | can assure you they are conplex -- you
know, give us a call, send us a fax, we will do our best to
try to articulate where we think the best cut is.

We probably won't be able to resolve all of the
i ssues here, but at |east we are trying.

M5. ZERGER M. WIlson, | have a question for
you. How woul d you suggest that we advise a custoner, let's
say, that wants to validate our CW assay on our analyzer.

Let's say that someone is running their current
test of record on CW is a nethod to which we have not
conpared ourselves to for the purposes of our 510(k)
subm ssion. Wen we did our 510(k) subm ssion, we obviously
did not do clinical trials in parallel to everything out
there. Ckay?

So, they are using a test nethod or a manufacturer
to which we have not conpared ourselves. How would you
suggest that we advise themon this issue of sensitivity and
specificity, then, because there will not be data in our
package insert that shows relative sensitivity and

specificity to that particul ar manufacturer or nethod?

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



at

MR WLSON:. | will not be able to answer in any
measure of detail here because it will vary fromtest kit to
test kit. What | can tell you is that if you |look at the
transcript of the June BPAC, | believe it was, where | had

to tal k about CW serological testing relative to

| eukoreduction filters, | believe | said -- but please check
the transcript -- that none of the test kits has relative
sensitivity less than, | think it was 98 percent or whatever
the nunber was. | think that is a place to start.

Why does one conduct site validation for a CW kit
or any other test kit? You can run it correctly and,
presumably the manufacturer's test kits -- the test has not
deteriorated so it perforns to its labeling clains. So if
you can sonmehow get it to performance to its |abeling clains
w th some nmeasure of confidence, then you are nostly there.

The controls need to be perform ng appropriately,
or calibrators. You need to make sure that your people are
trained properly. It is nore than just sinply | ooking at
the sensitivity and specificity nunber, but those nunbers
need to be addressed.

A reasonabl e statistical approach is probably
going to be acceptable. W are not |ooking for, in nost
instances -- | have to wiggle a little bit -- in nost

i nstances at statistical equival ence which neans that you
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woul d have to determ ne what statistical difference you are
willing to accept and then do a sanpl e nunber which is
capabl e of giving you 80 percent power with a 0.05 al pha and
things |like that.

| don't think we are | ooking at that. Wat we are
| ooking at is a reasonable assurance that the sites know
what they are doing and they have done a good job of
integrating the test.

M5. VEILAND: | just wanted to comment that one of
the things that | think centers have fallen into is when
they I ook at the '92 guidelines and they see a m ni num of
500 sanples tested across three days, they forget that part
of that stricture is under representative conditions for
their operating systens.

One of the problens in startup that | have
observed is that while they test those sanples, they test
themin their off hours or they work theminto the workfl ow.
Yet their workflowis 1,000 to 1,500 sanples a day. They
run into problens when they then begin to inplenent because
t hey have not validated, really, under representative
conditions as to how the instrunment is going to be running.

MR. WLSON: The process validation guideline even
articulates that it should be sensitive to personnel,

abilities, fluctuations, et cetera. You really want to try
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to evaluate it in a worst-case scenario, your operating
wor st - case scenari o.

Any further questions? W have run a little bit
over but | think we could take one nore if soneone has one.

| would like to thank all of you on behalf of FDA
Sheryl, Helen, nyself, Mdlly Ray. Joe WIczek has done a
great job putting together these facilities for us. Again,
we would like to thank all of our speakers and we hope that
this was productive.

| think FDA learned a lot. W know where many of
the concerns are. W know where many of the chall enges are.
There are a lot of elenents that we have |istened to today
that are not going to be easy to resol ve.

As | have said on a nunber of occasions, we nmay
not be able to resolve all of these in one fell swoop, but |
think a concrete step forward with industry can be
considered to be a productive effort. Any gui dance
docunents that we will devel oping you will have an
opportunity to coment on based on our good gui dance
docunent rule. We would wel cone comments.

Thank you very nuch.

[ Wher eupon, at 5:24 p.m, the proceedi ngs were

adj our ned. ]
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