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PROCEEDI NGS

DR LEWS: Good norning. W had a full day
yesterday and managed to keep to our schedule. So we set a
standard for ourselves and we are going to try to keep that
standard t oday.

Again, we have a very full schedule and less tine
todoit in, actually. So we are going to nove right al ong.
But there is still sonme tine built into the schedule for
peopl e to ask questions. Everyone was rather shy yesterday,
so | will encourage you to offer questions.

M. WIzsck, who has been hel pi ng organi ze the
conference, is standing over here. He is going to pass out
cards so if you are a little intimdated to stand up and ask
a question, you can wite it down and soneone will read it
anonynously for you so that it can be addressed by the
speakers.

We have no |lunch break today. W are going to go
right through and have a long norning in order to fit al
the tal ks in.

Yest erday, we heard a | ot about systenms and how
peopl e can address their systens. Today, we are going to

tal k about sonme of the technology that m ght be applied to
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i nprove those systens and to fool proof, if you would, sone
of the transfusion steps in both collection testing and
t ransf usi on.

W are fortunate to have Kay G egory fromthe AABB
as our noderator. She has offered to take the job of task
master in keeping everyone on tinme. For those of you who
don't know Kay, she is the Director of Regulatory for the
Anerican Associ ation of Bl ood Banks.

Good nor ni ng.

M5. GREGORY: Thank you, Richard.

As Richard said, we do have a really full schedul e
so we Will just go full steam ahead. Qur first speaker is
Pat Distler. Pat is the Vice President of Operations at the
Bl ood Bank of San Bernardino and Riverside Counties. Pat is
going to speak this norning about inplenentation of |SBT
128.

Pat is a very know edgeabl e person on this
subj ect. She has been involved with it alnost fromthe very
begi nni ng and has been a nenber of the North American group
that has put the specifics of how the bar code works
t oget her.

So, Pat,
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Technol ogy- Bar Codi ng
| npl enent ati on of | SBT 128

M5. DI STLER:. Thank you, Kay.

[Slide.]

| SBT 128 is something | amreally enthusiastic
about, as you can probably tell as | go through this.

It is an internationally accepted standard for
bl ood | abeling. It has been accepted by the AABB and the
FDA. It utilizes Code 128 bar code synbology. This is a
bar code synbol ogy that is used by many industries.

Certain data identifiers were set aside for blood
banki ng, so that with those data identifiers, you can tel
that this is indeed a blood product and they cannot be used
by anot her industry. However, | will nention that |SBT 128
is actually synbol ogy i ndependent, which neans if we nobve
|ater into 2D bar codes, or into radio tags, the codes that
have been devel oped can still be used.

It al so replaces the current Codabar technol ogy.

[Slide.]

This is what the | abels |ook like. The one on the
left is a Codabar | abel that you are pretty famliar wth,

The one on the right is an I SBT 128 | abel. They don't | ook
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alot different. The one on the right probably |ooks a
little bit cleaner, there is alittle less information on
it.

One of the design features of the one on the right
is that it is a 4 by 4 inch label, and it can be printed
either as a 4 by 4 or it can be printed 2 by 2 in either
direction, so that you can go crossways or up and down.

One of the other differences you will see is where
the out date is. It used to be on the upper right. It is
now in the mddle right, and that is because out date is
related to the product code, not to the ABO and this could
prevent one of the errors we are famliar with where perhaps
we have irradiated a red cell product and not changed the
out date.

You can set up your equipnent, so that every tine
it prints out a new product code, it also prints out a new
out date by doing the 2 by 2 across the bottom and pi cking
up both, and by setting up your processes that way, you have
got process control and you can ensure that that out date
will always match the product code.

[Slide.]
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One of the big differences in I SBT 128 is the unit
nunber, the unit identification nunmber. It is nuch |onger,
and it is nmuch longer for a reason. Enbedded in the unit
nunber is the blood center that drew it anywhere in the
wor | d.

The first digit, the first character is a letter,
inthis case a W Wand K are for the United States. Al
of the Ws will be for the U S., about half the Ks wll be,
a nunber set with the K's.

The next four digit is the center ID, so that
wor | dwi de, that center can be recognized as havi ng drawn
that unit of blood. The database for which nunbers go with
whi ch centers is kept by | CCBBA and becones your possession
of you get a copy of it when you register.

Next, comes the year, which is represented 00
here, and this year would be 02. Then, a six-digit serial
nunber, which is what we are famliar with; a flag
character, which is at a right angle. Flag characters are
for various process control reasons. Like this is the
pl atel et bag, this is the primary bag, or this is the EDTA

tube, this is the red top tube.
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Finally, there is a manual keyboard entry check
digit, which I will be talking about a little later, and
that's inside the box.

[Slide.]

There were a variety of problens with Codabar.
There is lack of ongoing support, so it is not really
growing as the industry has grown. There are data security
i ssues, traceability issues. There is limtations in the
nunber of bar codes that can be assigned. There is an
inability to encode data for autol ogous collections, and it
has very weak process control capabilities when conpare to
| SBT 128.

[Slide.]

Because of these reasons, the | SBT, the
I nternational Society of Blood Transfusion, asked its
Wor ki ng Party on Automation and Data Processing to look into
sonet hi ng new.

This comm ttee consisted of people from Europe,
North Anerica, Australia, and Hong Kong, and together they
sel ected Code 128 for blood | abeling because of many of its
data security features.

[Slide.]
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The first thing to address was its ongoi ng support
because any synbol ogy, any codes that we used woul d have to
be able to grow as new products cane out and new processes
wer e added.

The International Council for Conmonality in Blood
Bank Automation (1 CCBBA) was created. This organization is
based in the United States, but serves worldw de. It
collects fees fromthe users and it uses these fees to
mai ntai n t he dat abases, to support advisory groups who
respond to changes in the industry, and it serves as a
resource for blood and tissue organi zations.

[ Slide.]

Anot her of the problens with Codabar was data
security. Substitution errors could occur, and there is no
check digit for keyboard entry.

[ Slide.]

By "substitution errors,” | nmean that on the tube
it my read GS12345, where the equi pnent, the scanner reads
GS12445, and sonetinmes this is even reproduci bl e.

[ Slide.]

We are about an average size blood center. W

drew a little under 100,000 units last year. | calculated
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to get one unit of red cells out of our blood bank, we scan
a unit nunmber 25 tinmes through testing and processing
rel ease of the unit. That neans 2 1/2 mllion scans a year
if all goes well.

How often do errors occur? | don't |abel a lot,

but after 9/11, like many of us, | got to do things |I hadn't

done in years. | |abeled about 1,500 units of blood over a
week's tinme. | saw twi ce where | scanned the unit nunber,
| ooked at nmy conputer screen, it was not a match. It gave

me the wong ABO type. Part of our SOP has our users
| ooki ng up, but that is a manual process, and it has errors.

We al so have built-in redundancies. That unit is
actually scanned three tines after the final |abel is
applied to avoid this type of error, but other prograns
aren't quite as robust, such as fractionation, and we have
had to build in manual check steps, workarounds, to verify
that we haven't scanned and gotten the wong unit nunber on
our docunentation. So that is a problemw th Codabar.

[ Slide.]

| SBT 128 avoids this. Each character, each nunber
in that code has three separate self-checking features, and

i f sonething doesn't add up, an error nessage occurs.
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Li kewi se, there is a built-in check character for the entire
nmessage, so the entire unit nunber has to read correctly or
an error message occurs, and that is really what we want.

We know it is not going to scan perfectly every
time. Maybe the label is alittle bent or sneared, maybe
the scanner is not set perfectly, but what we want to happen
is an error nessage, not the wong nunber being read.

[ Slide.]

There is also a check digit for manual keyboard
entry. Now, we would much prefer that everyone scanned our
| abel s using a scanner, but sonetinmes that is not possible,
there has to be a keyboard entry.

| SBT 128 offers a check digit, which is the one in
the box at the end, and if all the nunmbers have been entered
correctly, if there has been no transposition through an
algorithm it will add up to the final character, and when
you enter in the Sin this case, you will get an error
nmessage if there has been any error in data entry.

Now, right now this exists for the unit nunber,
but in the next specification that is comng out, this is
going to be optional for just about all the data fields.

[Slide.]
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There are also traceability issues with Codabar,
and these are related to the fact that unit identification
nunbers are not uni que.

[ Slide.]

Both we and the San Di ego Bl ood Bank have a unit
nunber E12346. W are nei ghbors, there are hospitals that
are on our borders that receive blood fromboth of us.

Li kewi se, a single |lab does testing for both of us, and we
both send our plasna to the sanme fractionator.

[ Slide.]

There are obviously workarounds and what we are
all famliar with on a blood label is a unit nunber in the
mddle, refers to the center that drewit, and if we want to
renunber in order to avoid duplication, we can, and we have
to put the name of our blood center on that extra | abel.

We had a short nane that would work pretty well,
but we have got this really long name that there is no way
that we can get it onto a blood bag label in that little
corner, so we have to abbreviate.

Now, all of the laboratories that we send our
blood to, | amsure are quite famliar with our unit nunber,

and they pick up on the way on the left very easily that
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that is the local identification nunber, however, | can't be
sure that nurses on the floor in the ER and the OR are
al ways witing the right unit nunber down in their records.

[ Slide.]

Li kewi se, we have had to do a workaround for our
| aboratory speci nens going in, because we, in San D ego,
send to the sane | aboratory and because we have duplicate
nunbers, we have to add what we call a region code. The 052
goes in front of the nunber on the tubes that are going out.

Then, they test actually under a different nunber
t han our records show. Wen those test records cone back,
we have a conputer programthat strips the 052 away, so that
it can go in and be given to the right unit nunber.

The problemwi th this, or course, is we can't
al ways get it right. Even though we have that cute little
test tube icon, so that the collection staff can tell this
is a sticker that goes onto the tube, the others go onto the
bag, we get a certain nunber of errors where they pick the
wrong sticker and put the unit nunber sticker on the bag or
the bag on the unit, and we end up losing it if it's going
onto the tube because the |aboratory cannot test a specinen

that is not properly labeled, and if it's on the bag, we
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still lose it because we don't have a policy of rel abeling
our bags.

[ Slide.]

Anot her problemis that in the 21 years, 22 years
now t hat Codabar has been around, centers nay use a nunber
nore than once, and this can create problens for the
hospitals if they have systens that don't allow for
dupl i cati on.

Furt her, some of us are about to run out of
nunbers. W have conputer systens where we have brought
over | egacy data fromold systens, we have already used that
nunber, we are not allowed to use it again, and we are
sinply going to be running out of nunbers.

So | SBT 128 addresses this. As | had nentioned
before, the first four digits, the letter and the first four
digits indicate which center drewit, so that nmeans San
D ego and we cannot have the sane nunbers. The next two,
the 00 in small print is the year.

[ Slide.]

Therefore, we have a uni que nunber worl dw de every
100 years. It elimnates the need to re-nunber units, it

supports centralized testing, which is becom ng nore and
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nore a conmon thing, and it al so supports international
exchange of bl ood.

This is especially inportant in tinmes of war. A
ot of this canme about because of the Gulf Storm War as the
mlitary received blood fromall over Europe and the United
St at es, Canada, and Australia, and had duplicate nunbers.

[Slide.]

Anot her problemw th Codabar is its limtation in
product code assignnments. It began |life as a structured
code and each of the five digits, each place had a speci al
meani ng. Well, that could not support all the products.
When this was devel oped in the seventies, we never believed
that we woul d be | eukocyte reducing, irradiating,
rejuvenating, freezing, deglissing, and aliquoting a unit of
bl ood, and it is sinply not set up to do everything that we
do today.

Sonme of the problens is it doesn't generally
di stingui sh between open and cl osed systens, so that if you
have a red cell that has been created in an open system and
has a 24-hour out date, it has the sanme bar code as

sonmet hing that has a 42-day out date.
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It doesn't encode for volune, which is an issue
with red cells when you have 500 ml collection and 450 ni
collection, and it al so aphoreses even nore so where a 600
m bag of plasma has the sane unit nunber or sane product
code as a 200 ml bag of plasm.

[Slide.]

It also doesn't encode for an anticoagul ant, so as
one exanpl e here, we have a CPDA and a CPD plasna both with
t he sane product codes.

[Slide.]

One of the problems with the [imtation will be as
we nove on into progenitor cell products, Codabar nay sinply
not be able to be versatile enough to have product codes for
everything, where ISBT will have no problemw th that.

[Slide.]

Anot her problemis the inability to encode
aut ol ogous data. W are all pretty famliar with the way
Codabar | abels appear. On the left is a |label that we are
supposed to fill out for autol ogous units, handwitten for
the nane, the ABO the hospital. |1 amsure all of us have

seen ni stakes nade in our centers and m sspelling a nane.
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When Codabar was devel oped, we m ght have seen two
or three autol ogous units a year. Now, they represent 5
percent of our collections. Additionally, if we need to add
a biohazard | abel because the unit is positive for surface
antigen, and we are sending it out, that is a sticker that
has no bar code, so we can't verify that it has actually
been added.

Again, in the seventies, we never dreaned we woul d
be sending out units that were positive for hepatitis.

[ Slide.]

This is what the I SBT 128 |abel will |ook Iike.
The ABO i s conputer generated. The biohazard, if it bel ongs
there, will be generated by the conputer, and the recipient
information can also be printed by a conputer.

[ Slide.]

Now, obviously, in all of these things, the
application software has to support it. [|SBT has
standardized it, it has nmade it available, but the software
vendors will have to incorporate sone of the process control
issues into their software.

[Slide.]
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O her control features are the encoding of the
expiration tinme, concatenation, and encodi ng of speci al
testing.

[Slide.]

Right now if you | ook at a Codabar | abel and you
woul d see the eye readable, you may think that the tine is
there as in this exanple.

[Slide.]

However, if you read it on your conputer, you wll
find out the tine was not encoded, only the expiration date.

That is partly a real estate issue. In order to
get all that information including the out date tinme onto a
| abel, the | abel would probably wap all the way around the
bag and Codabar, and we can't do that because we have to be
able to see if those red cells | ook henolyzed or there are
bubbles in them

[Slide.]

What | SBT 128 offers is double density. On the
left, the Subset Cis a high density, a double density code
versus Subset B. | SBT 128 has both, so if it gets to a
poi nt where there is not enough space for the information

you want to encode, it switches to the double density, and
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you can get twice as much information into the sanme space.
That is what allows | SBT 128 to include an expiration tine,
as well as an expiration date.

[ Slide.]

Concatenation is also available. This is the
j oining together of data fromtwo bar code synbols and
interpreting themas a single nessage, so that on the | abel,
the unit nunber and the ABO are scanned, if your software
allows, as a single bit of information, |ikew se, the out
date and the product code.

Again, if you haven't chosen to print out a new
expiration date every tinme you do a new product code, if you
set up your conputers to require that both be scanned
together, it could elimnate any errors.

[ Slide.]

The | abel s which can be concatenated are the
donation I D nunber, the unit nunber, and the donor ID; the
donation ID and the confidential unit exclusion on the donor
hi story card; the donation ID nunber and the ABGQ and the
product code and the expiration date.

[Slide.]
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Anot her feature that is going to be very nice and
is just finishing with its devel opment is sone of the
special testing information, CW, red cell phenotype, and
HLA can be bar coded.

[Slide.]

What we are used to seeing, nmany of us, is the
CW, which is just a sticker on the unit of bl ood.

[Slide.]

Wth I SBT 128, it is bar coded and it prints out
if that information is in the conputer.

[Slide.]

For antigen screening, again, a handwitten
sticker that goes on.

[Slide.]

HLA, we happen to use the tie tag, and | am sure
ot hers are doing sonething simlar. Once again,
handwitten, no way for the conputer to verify that the
correct information is on the | abel.

[Slide.]

Wth I SBT 128, it is encoded.

[Slide.]
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This is a genomc HLA type, which is why it is so
long. It goes in the |ower righthand corner. Again, it is
being printed out by the conputer with the proper software,
so that there can be no error.

[ Slide.]

There are a | ot of reasons--and | have gone
t hrough just a few of them-why | SBT 128 seens to be the
better system It provides better data security, better
traceability, better product identification, it allows for
aut ol ogous or directed unit identification. It has many
process control features.

[ Slide.]

"Because the European Blood Alliance and the
Eur opean Pl asna Fractionation Associ ation consider the use
of the international |1SBT 128 standard a definitive
i mprovenent in the quality of the operations of bl ood
transfusi on services and plasma fractionation organi zati ons.
It is recomrended that all blood transfusion services and
pl asma fractionation organi zations register with | CCBBA and
start planning to inplenent |SBT 128 in their operations.”

This statenent canme out in June of 2000.

[Slide.]
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There are a | ot of European countries that either
partially or fully inplement it, and by "partially," it
means sonetinmes that sonme facilities in that country have
done it and others have not, or it means they have done it
in steps, such that they use the |ISBT 128 unit nunbers first
and added product codes | ater.

[ Slide.]

We have been using Codabar at |east since 1980,
and | don't want to put it down. It has been wonderful.
From what was there before it, it was a trenmendous
i mprovenent, but it's 2002, and life has gotten a | ot nore
conpl i cat ed.

W really need to be able to encode nore
information on that unit of blood in order to ensure
accuracy.

[ Slide.]

In conclusion, | think ISBT 128 is an extrenely
powerful tool that can help us with process control and hel p
elimnate errors. It is just a matter of choosing to use
it.

Thank you.
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M5. GREGORY: The next speaker is Elizabeth
Call aghan. She is fromthe Ofice of Blood Research and
Review at CBER, and she is going to tell us alittle bit
about a view of ILET 128, what m ght be happening in the way
of gui dance and/or regul ati ons.

Bet sy.

FDA | SBT Gui dance/ Regul ati on

M5. CALLAGHAN:. Good norning, everybody. | would
like to thank Richard for inviting me to present at this
very interesting and informative workshop. | think a | ot of
very inportant information is being shared, and I think we
will gain a |lot of insight.

[Slide.]

What | would like to present today is FDA' s
position on | SBT and bar coding. FDA published a |abeling
rule in Cctober of 1980, which included a provision for
requiring the use of bar codes.

The proposed rule required the container |abel for
bl ood and bl ood conponents, the transfusion, to contain
encoded information in the form of machi ne-readabl e synbol s,
approved for use by the Director and the Bureau of

Bi ol ogi cs.
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The bar code synbol ogy that was approved by the
Bur eau was ABC Codabar which was chosen because it net rigid
standards of readability and had a | ow error potential.

[Slide.]

The required bar code information that was
considered critical in the proposed rule included the proper
name of the product, the type of anticoagul ant for whole
bl ood and red bl ood cell products only, the collection
center identifier, the unit nunber, and the ABO and Rh group
of the donor.

[Slide.]

We received 11 conmments to the docket regarding
the bar coding requirenment in the proposed rule. The
majority of the comments indicated that the additional
expense of encoded | abels could not be justified by any
potential benefits especially for establishnments that were
not conputerized. Sound famliar?

[Slide.]

I n August of 1985, FDA published a final |abeling
rul e and responded to the comments received by changi ng the
wor di ng the bar code provision from®"shall" to "may." This

change al |l owed conputerized establishnments to voluntarily
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adopt the use of the encoded | abeling information along with
t he eye-readabl e information while not requiring
establishments that were not conputerized to endure the
expense of installing a conputer system

However, included in the final regulation was he
use of the docunent entitled, "CGuideline for the Uniform
Label ing of Bl ood and Bl ood Conmponents.™ This guideline
i ncor porated container |abels with bar code synbol ogy.

In addition, |abel manufacturers nmade obtaining
bar - coded | abel s very easy, so essentially, all the units in
the United States soon included ABC Codabar synbols. Over
the years, as Pat just explained, blood banking has evol ved
into a conplex entity with international ramfications.

As you have heard, ABC Codabar, although
successful, can no |onger keep up with the increased demand
of our conplex international blood banking conmunity.

[Slide.]

A uni form system of | abeling was designed to
overconme the shortfalls of ABC Codabar, and it was devel oped
by the International Council for Commonality and Bl ood

Banki ng Aut omati on.
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A draft revision of the standard was submtted to
FDA for review and acceptance. On Novenber 21st of 1998,
FDA nmade a copy of the draft standard available on its web
site for public comment, and in a Federal Register notice of
Novenber 23rd, 1998, FDA published a Notice of Availability
of the draft standard.

[Slide.]

O the 16 conments we received, 11 of them
strongly supported the inplenentation of |SBT. After
reviewi ng the coments, FDA published in June of 2000, A
Gui dance to industry entitled, "Recognition and Use of a
Standard for the Uniform Labeling of Blood and Bl ood
Conponents. "

Thi s Gui dance stated that FDA recogni zed the | SBT
Standard Version 1.2.0 as acceptabl e except where
i nconsistent with the regulations for |abeling blood and
bl ood conmponents in the United States.

[Slide.]

At the publication of the guidance docunment, we
had identified two regulations in 21 CFR 606.121 that were
inconsistent with the | SBT standards. There was a third

m nor inconsistency which I will go into in a few mnutes.
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[Slide.]

The two regul ations identified in the guidance
docunment were: 21 CFR 606.121(d)(2), which requires that
specific information on the container |abel be printed in
solid red; and 21 CFR 606.121(e)(1)(ii), which requires the
name of the anticoagulant to i medi ately precede and be in
no | ess prom nence than the proper nane.

[Slide.]

Due to these inconsistencies with the regul ations
and the CFR, manufacturers who plan to inplenent the |SBT
| abel i ng standard have to request an approval under 21 CFR
641.20 from FDA for an exception or alternative to the
| abel i ng regul ati ons.

[Slide.]

On January 10, 2001, FDA published a final rule
entitled, "Revisions to the Requirenents Applicable to
Bl ood, Bl ood Conponents and Source Plasma,” confirmation in
part in the technical anendnent.

| do want everybody to understand that we spend
nights dreamng up these titles, just so you know.

This rule changed the requirenents in 21 CFR

606. 121(d) (2) by adding the words in solid black to the
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statenent. This change all owed for adherence to | SBT
standard w thout the need of a 640.120 vari ance approval and
made it easy to use the on-denmand printers, which usually
only print |abels in black.

This final rule also changed 21 CFR
606. 121(e) (1) (ii) by renmoving the reference to the nanes of
specific anticoagulants. This change woul d al |l ow nore
flexibility to the acceptance of new anti coagul ants or any
name changes to existing anticoagulants, but it did not
address the placenent of the anticoagul ant nane as a
nodi fier consistent with | SBT standards.

The rule continues to require the name of the
anti coagul ant should i medi ately precede the proper nane of
the product, so a variance to use |ISBT nust still be
request ed.

[Slide.]

The third m nor inconsistency with FDA regul ati ons
as they are presently published in the CFRis the use of the
phrase "Rx only" on the container |abel consistent with | SBT
standards. 21 CFR 606.121(c)(8)(i) requires that the

statenent, "Caution, federal |aw prohibits dispensing
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wi thout a prescription” be on the |abel of transfusible
products.

As the standard practice in the medical community
and to be consistent with the FDA Mdernization Act of 1997,
the phrases "Rx only" and "Caution, federal |aw prohibits
di spensing without a prescription” are considered
equi valent. So the use of either statenment on contai ner
| abel s have been approved by the D vision of Bl ood
Appl i cati ons.

[Slide.]

So, where do we go fromhere? As part of the
Bl ood Action Plan, we are presently working on a new
proposed regulation that will revise the |abeling
requirenents in the CFR

Sonme of the changes will allow for the use of |SBT
standards wi thout having to request approval for a variance
under 640.120. The three changes we are currently planning
on putting in the proposed rule that specifically address
| SBT are: 606.121(e)(i)(ii). W currently plan on
proposing to renove the phrase i mredi ately preceding and in
a |l ess prom nence then, so that the regulation will only

require that the nanme of the approved anti coagul ant be on
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the | abel, but will not specify the location or the size of
the font.

606. 121(c)(2). W currently plan on proposing to
anmend the regul ations by replacing the word "regi stration
nunber” with "unique facility identifier.” This change wll
al | ow manufacturers who subscribe to | SBT to use their |SBT
identification nunber on their container |abel while stil
al I owi ng manuf acturers who do not subscribe to I SBT to
continue to use their FDA registration nunber or, if
applicable, their Iicense nunber.

21 CFR 606.121(c)(8)(i). W currently plan to
change the phrase, "Caution, federal |aw prohibits
di spensing without a prescription” to read "Rx only."

[Slide.]

This proposed regulation is in the final stages of
preparation and shoul d be out of CBER soon--she says
hopefully. The rule, as it is being witten now, wll
continue to say that bar codes may be used, not nust be
used, however, CDER and CBER are working on a proposed
regulation that will require bar coded information to be
printed on the | abels of both drugs and bi ol ogics. That

proposal will include blood and bl ood conponents.
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Thank you.

M5. GREGORY: Since we are right on tinme, mybe a
little bit ahead, | think if there are any questions on this
particular topic right now, one of our speakers may need to
leave a little bit early, so we would like to give you an
opportunity to ask questions.

Ri chard.

DR LEWS: | want to ask Pat Distler if she had
any information on use of the | SBT |abels at the point of
patient contact. W heard a |ot of information yesterday
about how adm ni stration of the units was a source of error,
and how applicable is the I SBT 128 to that scenario?

M5. DI STLER Right now, | CCBBA and NATAG are
trying to work with NACCLS, that establishes the standards
on how specinens for patients are | abeled, so the two groups
are working together, and this is the intent, is that there
be patient identifiers and the two be |inked.

DR AuBUCHON: Ji m AuBuchon, Dart nout h.

A question for an appropriate person fromthe
agency, | don't knowif you would like to take it or not.
Since | SBT 128 has several recognized advant ages over

Codabar, and if the Agency is considering requiring bar
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coding of all blood conmponents anyway, would the Agency
consider requiring | SBT 128 as the best systemto deliver
what is intended by bar codi ng?

M5. CALLAGHAN:. Because the | SBT coding systemis
not FDA's, but belongs to a separate entity, our Ofice of
Chi ef Counsel has said we can accept it, but we can't
require it because if they nake changes that we don't agree
with, by requiring it, trying to change a reg where we don't
agree with sonmething anynore is, believe, very difficult.

So, we are allowed to accept it, but we are not
allowed to require it because it is not ours.

M5. GREGORY: | have a witten question here. 128
appears to be initially at |east a blood center issue. The
guestion is, when are ARC and the ABC bl ood centers going to
convert to this?

M5. DISTLER. That is the big question. Bl ood
centers are having to change their conputer systens in order
to make this happen. It is not enough to nerely read the
codes in order to take advantage of the process controls
that are created through it, there is a |lot of software

progranmm ng that has to be done.
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| think that is really what is holding it up, it
is getting all that done. Each of the ABC centers, | think
are each progressing at their own pace. The Red Cross w ||
have to speak because | cannot speak for them at where they
are in the process.

M5. GREGORY: Another question. How nuch will
conversion to | SBT 128 cost for a transfusion service?

M5. DISTLER. That, | really can't answer. A |ot
of the vendors are already doing this. It is already being
incorporated into the fees that we are paying annually for
mai nt enance of our systens.

Certainly, with ny blood center systemthat is the
case. Because this was an AABB st andards reconmendati on,
that fell under a category that it is put into the annual
fees. | know many of the transfusion service systens are
also in the process or have already witten the software, so
sone of that may have al ready been paid, but no, | don't
know what each conpany is going to be charging their
cust oners.

M5. GREGORY: | think nmaybe this one mght be for

Betsy. WIIl all drugs use |SBT 1287
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M5. CALLAGHAN. The joint proposed rule that CDER
and CBER are working on haven't nade a final decision as to
what synbol ogy they intend to use on the drug | abels. They
are not even quite sure what they are going to require,
whether it's just the NDC nunber or the expiration date, and
the I ot nunber or just the | ot nunber and the NDC nunber.

There is a |l ot of decisionmaki ng going on right
now, so | amnot sure what drugs is going to use, but we
will still accept |SBT 128 as the nmethod to use.

M5. GREGORY: Has anyone mapped Codabar -1 abel ed
bl ood products to those that will use | SBT synbol ogy? |If
so, is this work product one that can be shared with others,
and how can we get it?

M5. DISTLER. No. The problemis there is not a1
to 1 relationship between Codabar and |1 SBT 128. | n Codabar,
when you do an aliquot, it actually gets a different product
code. In ISBT 128, there is three additional digits after a
product code that allow for divisions.

I n Codabar, it doesn't distinguish between CPD and
CPDAl for platelets and plasma, in I SBT 128 it does, so

there is not a 1 to 1 conversion.

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



M5. GREGORY: | think this is going to be the | ast
guestion. Transfusion services are trying to figure out
where we fit into this. Wat do we have to do to convert or
be able to use | SBT?

M5. DI STLER. Probably you need to be talking to
your software vendor. They have the answers for your
particul ar system

| would Iike to have one nore comment about the
cost issue that was raised before. W are spending an awf ul
| ot of noney right now on following up on errors on things
like a CW | abel that was applied to a unit that shouldn't
have been in that type of thing, so there is going to be
cost savings that are kind of soft and hard to cal cul ate,
but many of the errors that we saw yesterday in the
transfusi on service could be corrected by |ISBT 128, and
there is a lot of hours, |abor hours, going into those
errors.

M5. GREGORY: | would add just one nore thing, and
that is, that a couple of years ago, the AABB put together a
task force to work on an inplenentation plan for |SBT 128.

That inplenentation plan, | believe is still posted on the
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AABB web site, and it weighs out all the steps that you need
to consider in order to get ready to inplenent.

So you mght take a | ook at that web site, and you

can find sonme information there. |If you can't, if you
contact the AABB directly, we will see what we can do for
you.

| would |ike to thank both of our speakers. |
think they did a great job of telling us about |SBT 128.

Now, we are going to nove on and tal k about sone
technol ogy trends. You renenber yesterday we saw sone
exanpl es of how to design things, so that they would fai
when we wanted themto fail, et cetera, but they were
generic exanpl es.

| think this norning we are going to hear nore
about things that are nore directly applicable to
t ransfusi on servi ces.

Qur first speaker is Dr. JimStewart. He is the
Director of Core R&D at Abbott Diagnostics Division. He is
going to talk to us about process control and how t hey
desi gn the PRI SM syst em

Technol ogy Trends

Process Control by Design to Reduce Qpportunities
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for Errors-Abbott PRI SM System

DR. STEWART: Thank you. It is a pleasure to be
here this nmorning and have an opportunity to talk a little
bit about how advancenents in technol ogy can contribute to
the ability to reduce errors.

Over the past few days we have heard about a
nunber of different factors that are inportant to
contributing or managi ng error reduction, things |ike human
factors, system anal ysis, system engineering, failure nodes,
effect analysis, and the need for process controls and,
where possible, multiple redundant types of process controls
that can help be the failsafes for mnimzing or elimnating
types of errors.

[Slide.]

Today, | would like to share with you sonme of that
type of thought. Many of these factors and approaches were
utilized in the design and devel opnment of the PRI SM system
which is a device for infectious disease testing within the
transfusi on | aboratory.

[Slide.]

To just very quickly give you a sense of what the

basic el enents of this technology are, first of all, it
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represents a fully automated system Everything that is
required for processing infectious disease testing on a

bl ood sanple fromthe sanple pipetting to the process and
delivery of the reagents in the assay, to the reading of the
results and the determnation of validity is contained
within a single instrunent.

It is based on new technol ogy for the bl ood
screening market, that is, being mcroparticle based and
usi ng chem | um nescent detection.

VWhat | will highlight today is really some of the
design features around process control as they contribute to
reducing error, and contribute to a design which is tanper-
resi stant and enhances the ability of the |aboratory to
conply with good manufacturing practices.

[ Slide.]

This is a cutaway cross-sectional view of the
PRISMinstrunment. Just to give you a sense of how it
operates, there are six independent imunoassay channel s,
represented by the red bar here, which are where the actual
assay processing begins

Trays are |oaded into this end of the instrunent.

As they progress through, the operator puts racks of bar
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coded sanples that are automatically read as the racks are
entered into the instrunent, and the pipetting is done
directly into the trays.

This area right here is actually a bl anketed
heat er channel, and the trays nove down the channel in
di screte 40-second instrunents, so that el enents of
i ncubation time, incubation tenperature are very carefully
controlled by the instrunment wi thout the need for an
operator to be noving trays and using nultiple different
pi eces of equi pnent.

As different reagents are needed to be added, the
fluidics are built on-board to deliver those at the
appropriate steps. The reagents thenselves are stored on-
board the instrunent in refrigerated storage, which
elimnates the need for bringing reagents in and out every
day.

Utimately, in a chem | um nescent system you are
| ooking for optical light detection, and that is done here
wi th conputer control

[ Slide.]

Real |y focusing on how technology like this and

aut omati on can contribute to reducing errors, we really | ook
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at a nunber of different factors that we have been tal king
about here the last day or two, and that is, systemfactors,
what | evel of process control do you have, how much operator
intervention of interaction is required in the processing of
results, and in ternms of the assays, which we will not talk
about today, that being the overall sensitivity,
specificity, or reproducibility of the assays.

[ Slide.]

There are a nunber of ways in which technol ogy
like this can contribute to enhancing process control, first
of all, be elimnating a significant nunber of the manual
steps and instrunent hands-on types of steps that are
necessary today.

Secondly, by standardi zi ng the met hodol ogy.

Third, by incorporating into the process, electronic
nmonitoring and multiple redundant controls in an effort to
make sure the integrity of the testing process is

mai ntai ned, and in capturing that information both as an

el ectronic batch record of the test process itself, and
providing the | aboratory full docunentation of the results.

[Slide.]
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Let nme expand on this a bit. In ternms of the
elimnation of steps, PRI SM does represent a wal kanway
technology. As | nentioned, everything is automated from
the sanple pipetting to the reading of results.

In practice, what that has shown is at |east a
two-thirds reduction in the nunber of steps, both operator-
and instrunent-related steps that are needed to process
sanples in the | aboratory.

Being able to run up to six different assays
within the instrunent at one tine, all off a conmon
threshold, it elimnates sonme of the nmultiple different
types of pieces of equipnent and different procedures and
SOPs that are required today for processing the sane
i nfecti ous di sease assays.

[ Slide.]

St andar di zi ng t he met hodol ogy in effect then gets
rid of sone of those. You have assays today, as you well
know, that have different incubation tines, different
tenperatures, some that require shaking of the incubation,
some not, sone with pre-dilutions of sanples, others not,

and it can be a very confusing setup to nanage and having to

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



manage that through both the training of the operators and
standard operating procedures within the | ab.

The advantage of this type of technology is it
takes a | ot of that manual deci si onmaki ng and oper at or
j udgnment out of the equation.

[Slide.]

In terns of electronic nonitoring of the testing
process, this becones inportant because if you don't have an
operator who is physically overseeing every single step, you
need to know that the instrunment itself has been designed to
be able to check and doubl e-check that steps are done
correctly.

The failure nodes effects anal ysis cones in here,
what could go wong in particular steps when you have an
i nstrunment doing this, and how do you build in sone of those
el ements. A handful are nentioned here including
mai nt ai ni ng positive sanple identification, being able to
verify that sanple di spensing has happened accurately,
nmoni toring reagent additions, and tracking the validity of
the run itself, and if errors are occurring, being able to
identify themand record them

[Slide.]

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



There is a lot of information that gets sumari zed
as part of these test results, and this technology is able
to capture that information automatically in tracking assays
specifically, the operator, date, tine, and instrunment used,
| ot nunbers that are utilized and the expiration dates of
those | ot nunbers are automatically tracked, the control and
calibrator data associated with the run is captured on a
report automatically, along with the sanple ID and the
specific data and results.

Shoul d there be an error code that influences
whet her a particular test result or the entire run is
available, that is recorded. 1In addition, the instrunents
keeps an event | og that basically enables the [aboratory to
track every event, every operator set that is being done to
that instrument fromthe time an operator conmes in, in the
norning to set the instrunent up, to any mai ntenance they
may do is all recorded, and the ability of the |aboratory to
noni tor that.

[ Slide.]

| f you look at the overall testing process and
bei ng able to have adequate process control, this schematic

basically takes you through the different steps for doing
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the infectious disease testing - managi ng the sanpl e
identification, getting it pipetted accurately into the
reaction trays, nmanaging the reagents that you will utilize
in ternms of having the right reagents, making sure there are
a master-lotted set of reagents, and making sure they are in
date, making sure they get dispense at the appropriate tines
and in the appropriate volunes, handling the actual reaction
trays itself in terns of the incubation and the physical
novenment, as well as all of the data reduction paraneters
for reading the results and being able to determne validity
and automatically determ ne whether a sanple result can be
reported versus having to have any type of operator judgnment
or intervention into the process.

O course, this cycle is repeated thousands of
times on the multiple tests including if retesting is
necessary.

[ Slide.]

| won't go through this in its entirety, but what
this is neant to showis that for each of those steps that |
just highlighted, there are a nunber of highlightable
controls that have been built into this type of technol ogy

to ensure that the integrity of those steps is maintained,
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for exanple, under Sanple Identification, we heard quite a
bit just now about bar code technol ogy and what a powerful
tool it is.

PRISMis conpatible with the | SBT 128 synbol ogy
and uses the checksumtype features that was reported to
verify the bar code both on its entry into the instrunment on
any internal comunications within the instrunent and agai n,
finally, when the sanple information is sent to the
| aboratory's host conputer system

In terns of pipetting, the sanple manager itself
has sensors that are built into it to ensure that it is
pi petting accurately fromthe right tubes and that on both
the aspiration of the sanple and the dispensing of the
sanple, pressure nonitors are used to verify that the vol une
is accurately being delivered. Should you have clots,
shoul d you have bubbles, this technol ogy has been
denonstrated to be able to detect those without having to
rely on an operator to sonehow catch that, that there was a
short di spense.

Reagent managenent itself, | will talk alittle

bit about again a slightly different use of bar coding
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technol ogy to help the | aboratory nmanagi ng reagents on a
dai |l y basi s.

Reagent di spense and the nmultiple different ways,
frommonitoring the punps thensel ves to actual direct
di spense verification to ensure that reagents are dispensed
properly.

The key really with reaction tray transport, as |
showed you, is that in this technology, there really is no
hands-on operator need to nove trays fromone place to
another. Once the tray goes into the instrunment, the
operator does not touch it again until they enpty the waste
contai ner at the end of the run.

As a result, timng, tenperature do not need to be
manual | y checked, manually witten down. The instrunent is
capable within plus or minus 1 degree of know whet her the
tenperature is in, and should it go outside that range,
woul d shut the run down conpletely, and no sanple results
woul d be made avail abl e.

There are a nunber of data reduction checks as
you | ook at the photomultiplier accounting that enable
verification that the assays thensel ves have perfornmed as

expect ed.

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



[ Slide.]

So there are a nunber of contrasts that one can
draw for these different steps between this type of
technol ogy and what is currently available, having built in
an automatic bar code reading versus manual. There are
sem - aut omat ed procedures for bar coding readi ng today, and
the verification of those bar codes at nultiple points in
t he process.

Al so, inportantly, once the sanple is in the
i nstrunment, not having access to inadvertently or purposely
change the order of tubes or sonmehow get them m xed up

Once the sanple is in and the bar code has been
read, the operator is restricted frombeing able to gain
access to the sanples or in any way inadvertently swtch
| D's and disrupt positive identification.

[ Slide.]

Al so, because of the standard test procedures
t hensel ves, there is no off-line pre-dilution of sanples or
things like that, that are required to introduce a nmanual
aspect to the sanple processing for the screening.

[Slide.]
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The fluidics thensel ves are automatically prined.
The instrunent |ooks for that. W don't have to rely on an
operator to nake sure that they are naking sure that fluidic
lines are primed and preventing any air bubbles from being
introduced, and I will talk a little bit about sone of the
automatic nonitoring of those steps to ensure that reagent
vol ume has been added.

[ Slide.]

This is an illustration of one of the patented
technologies that is in the device for directly verifying
that a sanple reagent has been added. What you have here is
basically a light beamthat is created froman LED to a
photo transistor tube, and you are | ooking for the reagent
stream as a particul ar reagent is being added and breaki ng
that beam of light, so that you can neasure both that the
reagent has been added and how nuch reagent has been added.

What the instrunent sees as part of this are a
series of profiles. This would be a nom nal dispense
profile, whereas, the streamis introduced, it bl ocks the
Iight path, and then resunes a normal condition.

But should you have, for exanple, a condition

where you have air bubbles introduced into the line for sone
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reason, and that path were to be disrupted in sonme way, the
instrument would detect that, an error code would be
flagged, and that particular sanple that was affected by

t hat reagent di spense would be invalidated, and no test
result would be reported, so there is no intervention needed
to deci de whether the result was a good one or not, the

i nstrument woul d handl e that.

[ Slide.]

Simlarly, as reagents are noved within the
reaction tray, this is where a sanple of mcroparticle
i ncubate, they ultimately end up on a filter disk here, and
there is also a mechanism a sensor for |ooking directly at
a light beamthat is bounced off of that matrix.

When this mxture is transferred to the reading
well, that light beamis disrupted until it has an
opportunity to flowinto the tray. That tinme of disruption
of that light beamis nmeasured to ensure that indeed the
transfer has occurred successfully.

[ Slide.]

These are sone illustrations again of what the
instrument records. This would be a nominal drain tinme as

you see the solution nmoving through a blotter. If you were
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to have sone type of error where, for exanple, there was no
blotter, you had a highly viscous sanple, you would see the
I i ght beam never recover, and that woul d be flagged as an
error condition automatically, or if you had sone type of
hol e or perforation that caused it to drain too quickly,

that also would be flagged. There is a specific tinme w ndow
characterized in which this needs to occur.

Today, as you know, in the |laboratory, for these
types of verifications of volune, it really relies very
heavily on an operator being able to hold up a tray of sone
sort and | ook visually at whether there is solution in
wells, and it is the type of process that screans for
aut omat i on.

[ Slide.]

When you |l ook at the validity of assay results,
anot her uni que feature of this, because of the nature of the
automation here, is the inclusion of an end-of-batch rel ease
control. This is a lowlevel, multi-constituent control for
each of the markers, infectious disease markers, that is on
t he instrunent.

That control nust test positive on each of the

assays that are being run at the end of the run, or the
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entire run is invalidated. This is an extra redundant
system check that is put in to ensure that if sonething went
wrong that was not detected by sone of the mechanisns that |
just showed you, that it could be captured as part of the
end of the run.

In those situations, as | indicated, no results
are report ed.

[ Slide.]

Anot her area for putting process controls in the
area of retest managenent, what happens when you get an
initially reactive result. Typically, assays require that
result to be repeated in duplicate, which neans a whol e
series of testing. That is an opportunity for error either
by inadvertently retesting sanples that had already tested
negative, or by failing to retest in duplicate a sanple what
was initially reactive.

The PRISM nonitors that automatically. |If you
have a sanple that was initially reactive in a previous run
and you introduce it via the bar code to the system it wll
automatically recogni ze which assay it had been reactive on,

and automatically schedule it for the duplicate retest.
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| f, inadvertently, it were introduced and it had
tested negative previously, it will flag that to the
operator that this sanple does not need to be tested, and
even if the | aboratory supervisor were to decide for sone
reason, based on the |aboratory's needs, another test on
that sanple is required, it would be flagged on the sanple
report that there had been a nmanual override of that
feature, giving the |aboratory better control of retest
managenent process.

[ Slide.]

Reagent managenent is extrenely inportant for the
nunber of different assays that are in use in the |aboratory
today to nove those reagents fromnorning to night, in and
out of refrigerators, to nake sure you have got the right
conbi nati on of reagents that are part of a manufacturer's
master lot, to verify that they are within dating, is an
opportunity for automation.

The PRISM utilizes bar code technology that is
built into the bottles of the reagents thensel ves and into
the fluidics lines that are on the instrunent for hooking
t he reagents together, so when an operator |oads a test kit

on the instrunent, they bar code in the synbol that is on
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the bottle, as well as on the fluidics line, and those two
must match or the instrument will not allow the operator to
proceed because it would be indicative that they had hooked
up the wong reagent in the wong |ines.

Li kewi se, using a set of master-lotted reagents,

t he operator bar codes in each of the reagents fromt hat

kit. |If, for sone reason, they are not the matched set of
reagents, then, the instrument will not recognize it and
will not allow the operator to continue until they have

corrected that situation

The instrunent is also able to automatically
nmoni tor that reagent usage and try to prevent the situation
where you are nearing the end of a particul ar set of
reagents, you may only have enough to do a certain nunber of
tests. It can flag to the operator what that nunber of
tests are, so that the workl oad can be planned acceptably,
and not be running short on reagents during the processing
of a run.

[ Slide.]

This is an exanple of a representative of what we

call a "assay kit card,” and this is the type of bar coding
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t hat woul d be done for the master lot and for the individual
conponent s.

These sane bar codes then are on the individual
bottles for those conponents. |If you bar coded this
particul ar reagent in and then inadvertently when you went
to | oad the reagent, bar coded a bottle froma different
| ot, again, the instrument will not allow you to proceed.

These are the types of common errors that can
happen in the | aboratory, but where autonation and
technology are fully suited to try to mnimze or prevent
t hose.

[ Slide.]

As part of our clinical trials in the US., we
asked a nunber of the sites to | ook specifically at sone of
the types of errors that they had during their side-by-side
conpari sons of their current technology with the PRI SM
system

What you see on this slide really is a summary of
the types of errors that they experienced during the trial
on their current sem -automated technol ogies. Wat | would
like to highlight fromthis is really sone of the process

controls that | have described to you this norning are
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capabl e of preventing all of the errors that are shown here,
whet her they be errors of adding the incorrect reagent or
the wong volume of the reagent, incorrectly calculating the
| ayout of the trays or how many trays of reagents are
required for a batch, sonmehow physically m shandling the
tray or the reagents, placing themon a reader or dropping
themor agitating themin such a way that reagents are
spilling outside of the tray well.

Clerical errors, of course, you saw in one of the
slides yesterday from Dr. Busch, the tens of thousands of
manual entries and visual verifications that are required in
a day, the opportunity for clerical errors clearly is there.
Al of that information is recorded automatically.

In at | east two cases, even during the time frane
of the clinical trial, it was observed by the |aboratory
that a wong reagent had been utilized in their test of
record, which could not have happened with the PRI SM system

[ Slide.]

This just highlights what | nentioned a nonent ago
in ternms of for these same sites that reported errors, how
many manual entries per day, whether they are using current

bead or mcrotiter technology. It is a |arge nunber of
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manual events that sonmeone has to mark down that they have
put a tray into an incubator, they did it at a certain tineg,
t hey sign and date perhaps, and all of those things need to
be verified, as well as fluid | evel checks that are

i nvol ved.

[ Slide.]

This gives you an idea for the type of conparison
for nunber of failed runs that are experienced as a result
of this with the manual nature of today's technology. The
overall nunber of failed runs during the clinical was about
4.5 percent for the current technol ogies and 1.8 percent for
t he aut onat ed.

The overall tests conpleted, when you put a test
on the instrunment, what percentage of the time do you get a
valid result off was al so higher on PRI SM

[ Slide.]

This just shows in a different way what the
typi cal, when you | ook at technician or operator type of
error, that about 1 percent of the tinme in this site's
experience, out of 2.7 percent lost results overall, about 1
percent of the time they could attribute that to preventabl e

or operator-rel ated issues.
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As | showed on the previous slide, if a technol ogy
i ke PRISM can prevent even 90 percent of those, it is a
significant inprovenent for the | aboratory.

[ Slide.]

So, to just very quickly sunmarize, going back to
the three key factors of system operator, and assay, the
technol ogies |like PRI SM com ng forward do have significant
process controls that can help reduce and elimnate errors
that occur today, and they are based on the incorporation of
mul ti pl e redundant types of checks and el ectronic sensors
wher e possi bl e.

Havi ng fewer interactions and fewer decision
points for the operator helps in elimnating and reduci ng
| ab SOPs and mnim zing the anbunt of tine and, frankly,
resources necessary for those types of record reviews and
quality reviews, as well as the types of inprovenent that
can be made from newer assays relative to technol ogy and
unnecessarily getting rid of donations that are falsely
initially reactive in some cases today because of manual or
variable inputs during the testing process.

Thank you very much
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M5. GREGORY: Qur next paper fortunately needs no
i ntroducti on because you heard of him several tines
yesterday. W are going to hear again fromJimBattles, and
he is going to tal k about consideration of applications of
aut omati on-a two-edged sword.

Consi deration of Applications of Autonation-
A Two- Edged Sword

DR. BATTLES: | do want to acknow edge co-authors
on this effort of Hal Kaplan and Quay Mercer in the
audi ence.

[Slide.]

The | OM Report, which is of course the basis of
all things that we do now in patient safety, is the bible.
W have to have a quote fromthe IOM It tal ks about the
use of automation in technology as a nmeans of inproving
patient safety through automating repetitive and tine-
consuni ng, error-prone tasks.

You just saw a presentation of that kind of
application and principle.

[Slide.]

But nothing is a perfect world, and so there are

pl uses and m nuses of automation and technology. On the
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pl us side, we have |ots of exanples of high-risk industries
have shown that automation has introduced an inproved human
performance and reduces the inpact of skilled-based error,
operator error, in certain features, and that applications
of decision support help support rul e-based, elimnate rule-
based failures, as well.

[ Slide.]

However, there are limts that we need to be quite
awar e of when we consi der any kind of automation or
technol ogi cal solution. Charlie Billings has comrent ed
about the inportant human-centered aspects need to be
consi dered and how individuals interact with the technol ogy
really is going to determne its success of failure.

Fai l ures of automated systens really cannot be
forecasted, ways in which they fail, and we have to be
careful that we just didn't provide another |ayer of defense
agai nst human fail ure.

[ Slide.]

We have to recogni ze that any new technol ogy and
automation really introduces new sets of new types of errors

even when the goal is to prevent error. It may shift from
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the type of error that happens to new sets. W just have to
remenber that that is going to be an inevitable aspect.

Therefore, the caution is that whenever you
consi der automation and nove down this road, you should
antici pate sonme trouble and be aware that things can go
wrong and they will.

[ Slide.]

One of the things that we | ooked at were what are
sonme requirenents for considering autonmation and technol ogy.
Wel |, Kukla has sonme design considerations. He said it has
got to be technologically efficient. It has got to reduce
cost, increase ease of operation, and increase the
productivity of the process. |If it can't do that, why
automate or why do it.

It has got to be easy to use. People nust be able
to focus on their work, and not on the technol ogy. The
technology is to get work done, and that needs to be a
focus. It has got to be a better way of doi ng business.

[ Slide.]

It must be a better way for operators to do their
j obs and be as | east as good as the present nethod, and it

al so has to be adaptable. It nust be adaptable to changing
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constraints and other priorities of changing conditions in
the environnment to which it is being used. If it can't
change as things change, it limts sonme aspects.

[ Slide.]

Don Norman has | ooked at sone design criteria. He
said you have got to nake things visible so user can
determ ne what actions are possible in the process. It has
got to be visible, so it can be nonitored. You have got to
sinplify tasks to mnimze use of working nmenory, and you
need to have sort of a natural sense to conmuni cate how the
technology is being used. | think we saw sonme exanpl es of
that with some of the Poka-Yoke activities.

[ Slide.]

Again, there are constraints. You need to have
built-in aspects that nmake it hard to do things wong. You
can do that with forcing functions. You also have to assune
that failure will occur and design for recovery. | think
John Grout tal ked about the plan failure, kind of you want
to fail soft.

If all else fails, Norman says standardi ze the
actions, the outcones, |ayouts, and displ ays.

[Slide.]
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Ji m Reason tal ks about some of the human-machi ne
interface and the way you have to |l ook at the allocation of
functions between the humans and machi nes, and the
configuration of the architecture of the system | ooking at
its control characteristics, its information
characteristics, and the allocation of responsibility
bet ween the operators and the people who support the
aut omat ed equi prent .

[ Slide.]

A big one is reliability, and reliability is
obtained in a variety of ways, is a situational awareness,
in an automated system are you aware of what is going on,
if sonething is about to fail, can you tell it, do you know
You have to define the optimumlimts of automati on because
you can't totally take the human out of the | oop.

The big thing is trust. One of the problens that
we face when we automate is putting too rmuch trust in the
automation. You have to be a little skeptical, and the
guot e that you saw yesterday, "Nothing recedes |ike
success.” W have to be careful of that aspect.

[Slide.]
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One of the things that is inportant to do when you
are | ooking at new autonated systens, we can do all Kkinds of
nice |aboratory tests and trials, but it is really when a
system has been operating for a while in the real
envi ronnment that we can begin to find out where are sone of
t he i ssues surroundi ng that equi prent.

So we have to study new systens in their early
i npl enent ati on stage once they have been rolled out for a
while, to begin to find out where and when, what ki nds of
probl ens nmay exi st.

[Slide.]

Hal , Quay, and | had the opportunity to | ook at
the PRI SM systemin operation in the United Kingdom at three
sites, which had been operating the PRI SM systemin bl ood
testing | aboratories for two years tine, so we | ooked at
PRI SM operations in Carluke, Scotland, Manchester, Engl and,
and Cardiff, Wales.

We used our error classification systemto begin
to ook at a framework for studying the inplenentation.

[Slide.]

W al so said, okay, let's ook at a kind of a

nodel to plan our study in not only the autonated system
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itself being in the center of that diagram what are the
techni cal issues surrounding it, the human factors, and the
organi zati onal context built around the automated system as
wel | as | ooking at things upstreamfromthe operation and
downstream because we needed to | ook at the context in

whi ch the testing equipnment, in this case PRISM operated,
not just the equipnent itself.

[ Slide.]

So we conducted our study primarily by operational
observation, watching what was goi ng on, watching the
process, |ooking at event record review, and then
i nterview ng those people, operators, nmanagers,
deci si onmakers about the systemthroughout the | aboratory.

[ Slide.]

Based on that observation and record review,

interview ng, we then drew sone concl usions, and we used the

criteria then of design systens to say, well, howdid it map
up.

Well, first of all, for technical efficiency,
PRI SM neets those requirenents very well. Cdearly, the

operators found the equi pnent relatively easy to use in a

fairly short learning curve, so they were able to cone up to
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speed and feel confortable on operating the equipnent, and
felt it was not too overwhel m ng and they could use it.

Clearly, everyone felt it was a better way to do
busi ness. They found that the PRI SM system al |l owed themto
process nore product efficiently and effectively, so it was
a better way. It also seened to be adaptable to
i npl enenti ng changes in the UK

One of the things that was going on about the tine
that the PRI SM systens were inplenented in these particul ar
bl ood centers across the United Kingdomwas a consolidation
of testing throughout the country, so the blood centers were
getting an increase of volune of testing because of that
consolidation, and so this particul ar equi pnent was
adaptabl e to those changi ng needs.

[ Slide.]

There were significant changes in the operator
roles. The automated systemreally changed the roles of the
technicians to a nuch | ess hands-on role. This allowed some
personnel m x because they could shift personnel around
within the structure of the laboratories, and, in fact,
because of some consolidation and other things, there were

no net | osses of personnel, but they could absorb when
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people left, in attrition, they were able to maintain a
fairly high volume, but it was a clear change of role of
many of the operators.

Sonme of the |aboratory technicians felt a degree
of unease because they were not having as much hands-on, but
it changed what they did, howthey did it. Supervisors also
needed to have increased skill and know edge about the
equi pnent and its operation and mai ntenance, and it was
found that they needed additional training in how the system
wor ked because the bi oengi neer support fromthe conpany,
while it was readily available in some circunstances, there
were things that supervisors needed to do, al nost taking on
a role of a bioengineer to a certain extent. So it clearly
changed those rol es.

[ Slide.]

Everyone felt the equi pnment was extrenely
reliable. As one person said, they were able to sl eep at
night. | guess that's a good thing.

Internally, reliability was naintai ned by the use
of a back-up channel, the different channels of operation,

and so that was sone internal redundancy, however, that
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i nternal redundancy, if all the test channels are used,
then, there isn't that back-up

Al sites did have major events that raised the
consi deration of how many units they needed. Wile the
initial estimtes of how many PRI SM nmachi nes one needed
t hrough vol une, did not necessarily account to the realistic
aspect of what happens if the machine will fail and everyone
had a period of tine of which the machine fail ed.

It also had to do with issues of the reliability
and the coupling between product flow. It also, everyone
commented, that while there was the belief when they went
into this that they could have their old systemas a back-
up, that was really unrealistic.

Once you made the decision to nove down this
aut omated chain, there was no goi ng back, because the m x of
personnel weren't available, their skill level. That old
system back-up was an illusion, and they all realized that
very quickly, which also gave to the consideration of the
redundancy i ssue.

[ Slide.]

Clearly, everyone reported a narked decrease in

t he nunber of human failures, the skill type based failures
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to which the equi pnment was specifically designed. It net
that requirenment, major differences.

Wthin the | aboratory, there was a significant
drop in that, however, because the bar code systemof, in
this particular case PRISM there was an increase in the
skill-based errors downstream of how people put the |abels
on, because the previous system there was a greater
tol erance the way the label would fit. Now, you had to be a
little nore specific, so there was an increase of downstream
errors that were caught, not that were tragic or anything,
but it just shifted things that didn't matter before, now
mattered a little bit that you caught.

There was the belief that the on-board conputer
system provi ded very good deci sion support in operating and
nmonitoring activities along with the system People felt
confortabl e that they could nonitor what was going on with
t he deci sion support system of the conputer operation. So,
it hel ped with rul e-based fail ures.

[ Slide.]

There were a nunber of organi zational issues
surroundi ng the way the equi pnmrent was used, not the

equi pnrent itself, but the adjustnent of the work flow
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bet ween the upstream and downstream was significantly
changed in terns of the flow comng into the | ab and
particularly the way the results fromtesting were com ng
out as it affected | abeling downstream activities. There
were some shifts in ternms of work flow bal ance that every
organi zation noticed that they had to | ook at.

It required adjustnents at staffing and procedures
and policies obviously. It changed the whole flow of what
was bei ng done and probably required nost adjustnent in the
conceptual i zation of the work flow than any of the
| aboratories initially had anti ci pat ed.

This was not necessarily a bad thing, but it was
sonet hing that they encountered. It also highlighted the
ti ght coupling between adjacent processes, so the inpact of
t he consolidation of |arge batches through one system
af fected sone of the flows again tight coupling.

[Slide.]

There were issues of the construction, the way the
equi pnent was pl aced, and some mnor design issues which
wer e addressed.

[Slide.]
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Sonme conclusions. PRISM provided an efficient and
effective neans conpared to the characteristics of automated
systens as noted in the literature.

Managenment at each of the | aboratories felt
justified in their decision to automate the testing process
with PRRSM As anticipated by the manufacturer, it
el i m nated nost of the conmon errors in testing, but
everyone needed to consider careful planning of the
personnel mx in that system and careful nonitoring of the
systemover tine is critical, and careful attention to
mai ntenance is a critical elenent in any automated system
Again, that is where the changes in error, instead of
operator error, now you have t worry about naintenance and
ot her kinds of things downstream

[ Slide.]

| think one of the cautions that we al ways have to
make in terns of automated systens, those who know ne, |
| ove the Titanic, you know, on April 12th, the world's nost
technol ogi cally superior piece of shipping equipnent hit an
i ceberg and went down on its nmiden voyage, and despite al
t he technol ogi cal innovations, it sank.

[Slide.]
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So, the take-honme nessage is in any autonation,
automate with caution and have back-up and redundancy.

Thank you.

M5. GREGORY: Let nme assure you that we didn't
deliberately try to show t he doubl e- edged sword of
technology in the delay before Jimwas able to start.

Qur next speaker is Dr. Jim AuBuchon. Jimis a
Prof essor of Pat hol ogy and Medicine and the Acting Chair of
t he Departnent of Pathol ogy at the Dartnouth-Hitchcock
Medi cal Center, and Jimis going to talk to us about sone
practical considerations in the inplenmentation of neasures
to reduce m stransfusions.

Practical Considerations in the |Inplenentation of
Measures to Reduce M stransfusion

DR. AuBUCHON: | listened very carefully to Jinms
talk, and | have ny redundancy right here, but it appears
that it is not necessary.

| appreciate the opportunity to share with you
sonme of our experience at Dartnmouth-Hitchcock in attenpting
to make transfusion events safer for patients.

[Slide.]
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About a decade ago, we noved into a new facility.
It was wonderful experience, but we realized that we were
going to be facing sone new problens. Chief anong themis
that the | aboratory was not going to be close to the
patients anynore. W used to be right underneath the
operating room and now we were two football fields away
fromthe operating roomand even further away fromthe
pati ent wards.

W were no | onger going to be collecting the
sanpl es, using our own staff at the |aboratory. They would
be non-1| aboratory phl ebotom sts. W would be receiving our
orders for bl ood conponent issuance by tel ephone, and we
woul d be delivering that bl ood by pneumatic tube, not by a
transporter who was previously showing up in the bl ood bank
with a card stanped with all the information regarding the
patient.

Based on the work that Jeanne Linden and Kat hl een
Sazama have published, we knew we were setting ourselves up
for a failure here because these are all issues that lead to
greater possibility of errors in transfusion.

[Slide.]
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So before talking to you in a little nore detai
about how we deci ded to approach that, | would like to tel
you where | was coming from what | had | earned previous to
this about quality and quality assurance.

Now, we would all like to think that what we are
delivering in our hospitals is of high quality, we don't
want a low quality medical system but | don't think this is
the best way to use that term nology. | don't think we
shoul d be tal ki ng about high quality or low quality.

[Slide.]

The one | understand it is the way Phil Crosby
explained it, that quality has to be defined as confornmance
to requirenents, not as goodness. |In other words, quality
is neeting requirenents. Say that over to yourselves a
couple times as a mantra, quality is nmeeting requirenents.

[Slide.]

So, what is quality? |If you understand what the

requi renents are for your system and your systemis set up

to deliver those requirenments, you will, by definition, be
delivering what is expected, and you will have quality in
t he end.

[Slide.]
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So, quality assurance then really becones
requi renent assurance where you know that everything in your
system that you put into your system is appropriate and
that all the steps are appropriate, and therefore, the
out put must be what you expect, and you go hone happy.

| think the PRISMis an excellent exanple of that
where you make sure that the materials that go in are the
correct ones, that personnel that need to be trained,
obvi ously, would have to be trained. The process checks
itself at every step, so there is no way you can't get the
correct output at the end.

[ Slide.]

Now, when we tal k about a transfusion service
system as you saw by sone of the diagrans yesterday | ooking
at nedication systens in hospitals, these get very conpl ex.
There are a lot of different inputs, there are a | ot of
out puts, sone internediate outputs in the system feed back
intoit, so there are lots of opportunities for error, and
unfortunately, as you saw yesterday, docunented by sone of
the FDA data and New York State data, we are very creative
in finding ways to probe the system and denonstrate our

ability to make errors in it.
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[ Slide.]

What we need to do instead, | believe, is put a
circle around the system understand every conponent in it,
and then make sure that we are controlling each one of those
conponent s.

[ Slide.]

So the quality assurance process should be then
one where we have good process control in each step, we
verify that all the key elenments of every step are being
performed, and that in the end, we satisfy all the
i nternedi ate requirenents, so that we satisfy the overal
requi renents for the system

[ Slide.]

As far as transfusion goes, in ny opinion, we need
to do it right the first time and every tine, because after
you give a G oup O patient a Goup A unit of red cells, you
may not have anot her opportunity to denonstrate that 99.99
percent of the time you do it right.

[ Slide.]

My approach to this is one of process control. |
think this is an excellent opportunity for us to use process

controls. | amnot an engineer by training although
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haven't necessarily been accused of having a personality,
but the definition | learned of a process control is that it
is a nechanismthat ensures all previous steps in the
process have been acconplished successfully and that the
product or internedi ate product neets the requirenents.

So it nmeans that everything that has been done to
that car as it has been noving down to the assenbly |ine so
far is correct, and once you put the naneplate on it, the
systemw || check that you did that correctly, and the next
person down the assenbly |ine doesn't have to worry about
everyt hing el se, because everything has been done correctly
up to that tinme.

Now, we have sone exanpl es of these process
controls in blood banking. One that | amsure we are al
famliar with is use of check cells when you are using an
i mrunogl obulin reaction. The key neasure there or the key
step is you have to wash out all the plasma or serum before
you add the Coonbs' reagent. So after you add the Coonbs
reagent and you fail to get a positive reaction, you check
to make sure that your wash was conpl ete by addi ng sone
check cells. W have been doing that for decades or maybe

even | onger.
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There are nmany ot her systens where there are
f eedback | oops in systens, and again the PRI SM showed nany
exanpl es of that, so that you can docunent that everything
has been done correctly up to that step. That is a process
control

[ Slide.]

Now, in the transfusion process, the public |
think, and often we, think that the safety of the process
relates to donor qualification and testing, and we all
recogni ze that is inportant.

[ Slide.]

But | think in the last two days now, we have been
di scussing a | ot about the rest of the transfusion process
that extends fromthe patient bedside, the patient's arm
the wistband and vein, through sanple to the |aboratory,
and then back to the patient to nake sure that we don't end
up with a mstransfusion, that the right unit is going to
the right patient each and every tine.

[ Slide.]

We have had now a decade of experience using a
barrier systemto prevent m stransfusion, an invention of

Dr. Kaplan's actually, although I unfortunately don't
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believe that he has yet beconme nultimllionaire fromit. M
goal is to make hima multimllionaire because | think that
this is an excellent idea.

Let show you how it works. It starts with every
patient being given a hospital wistband, of course, but
al so having attached to that wistband a three-letter code.
This comes on a little sticky |abel, randomy assigned, the
sheets are randomy printed with | ots of codes, with three-
| etter codes, and you nerely peel one off and stick it on
the patient wistband.

Now, when the phl ebotom st conmes to draw the pre-
transfusi on specinen, all the data is transferred fromthe
patient wistband to the tube |abel, as you would nornally
do, but you add this three-letter code to that | abel, as
wel | .

Wen the tube conmes to the | aboratory, we record
that code. 1In our case, we record it in the |aboratory
conputer system That information is not available to the
floor. Wen we release the unit of blood, we set a plastic

| ock, the so-called "blood lock," to this three-letter code

on the tube. If you happen to be using a Fenwall bag, you

can actually lock the | ock over the outlet ports. If you
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are usi ng anot her company's bag, you can drop your bl ood bag
into a plastic overwap bag and close it up with the plastic
| ock.

Now, when the unit goes to the floor for
transfusion, or to the operating room the transfusionist
needs to open this lock, and the only place the
transfusionist can get the three-letter code is fromthe arm
of the patient who gave the pre-transfusion specinen, so if
the unit ends up at the wong bedside, the | ock won't open.
| f there has been a labeling error at the front end and the
blood in the tube isn't really M. Smth's blood, it's M.
Jones' bl ood, when the unit goes to the patient for whomthe
transfusi on supposedly is intended, the | ock won't open.

[ Slide.]

When we began considering use of the systemas we
nmoved into our new facility, we considered where we should
use it. W thought generally, we would use it for all red
cell transfusions, but we probably wouldn't use it in sone
areas of the hospital.

For exanple, alnost all of our neonates get

transfused with Goup Ored cells. The only tinme they don't
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is when they have a directed donor unit, which is not very
conmon in our institution.

However, it is interesting that when we began
talking to Nursing about this system and the I CN nurses
understood that they weren't going to be included, they got
very upset, because they recognized that this was an

i nprovenent in the system and they felt that they wanted to

be included, as well, and their patients deserved the
safety, as well, so we use it in the intensive care nursery.
[ Slide.]

The ot her question was where woul d we assign these
codes. The question really then boiled dowmn to how do
patients get into the hospital, where do they get admtted,
what is the route that they conme in, how many doors do we
have. Well, we found we had a | ot nore doors to our
hospital than we ever imagi ned.

There are a nunber of different ways that patients
were getting admtted, and so we needed to nmake sure that we
had a systemin place, so that each one of those places
where a wristband could get slapped on a patient's wi st,
al so ended up with that three-letter code being affixed to

that wi st band.
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It really wasn't all that conplicated once we
figured out how patients were brought into the hospital.

[Slide.]

Well, does this work? W have been using it now
since Septenber of '92, and it has been responsible, by that
| nmean solely responsible, for detecting 35 m sl abel ed
sanpl es that we otherw se woul d have accepted as being
correctly | abel ed and having the bl ood of the patient who we
t hought was in the tube.

That is an error rate of about 1 in 5,000 in
phl ebotony, and that is very simlar to the SHOT data and
al so to the data from Johns Hopkins that was presented
yest er day.

This system has al so been involved in averting
three m stransfusions or that would anbunt to about 1 in
29,000 m stransfusion rate, simlar to the data from New
York State.

[Slide.]

Let nme give you an exanple of one of these, a case
study of a near mss. It was noon in the ICU  Wat

happens? Half the nurses go to lunch, the other half take
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care of two patients rather than one. It happens all across
the country.

A pneunatic tube delivery occurred with the unit
of blood. The nurse picked it up. She knew that her
patient that she had been taking care of all day, Patient A,
had had a transfusion ordered, and she assuned that this was
hi s bl ood.

She went to the bedside of Patient A was joined
by another registered nurse, and the two of themverified
all the information on the unit |abel that said it was
really for Patient A and the nedical record nunber matched,
and so forth, and so on.

O course, it was not for Patient A, but often one
finds, one reads what one expects to see. They then went to
unl ock the blood lock, and it wouldn't open because, of
course, the unit wasn't for Patient A

W got a call froma very grunpy nurse in the I CU
telling us the blood | ock won't open. W said, "Wll, what
patient are you trying to transfuse?" And she said, "Wll
Patient A" W said, "Well, we haven't sent bl ood up yet on

Patient A"
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There was a nmonent of silence at the other end of
t he phone, and then the nurse was nuch nore cooperative
because she realized that we had not only saved her patient
a problem we had saved her a big problem as well.

Now, this can happen anywhere. | think our
hospital is actually very good at making sure all of our
patients are identified, and our nursing staff is very
diligent and well trained regardi ng transfusion procedures,
however, this can happen anywhere to anyone.

[ Slide.]

There are sone residual problens or issues we have
to keep in mnd in using a systemlike this. Cccasionally,
these plastic | ocks won't open, and these are not wonderful
intricate systens, they are wonderful intricate plastic
| ocks, and occasionally, they don't work.

So, we have a protocol that is well known in the
operating roomand on the floors. It is in the Nursing
Procedure Manual for what you do if the lock won't open. In
sonme cases, we have wor karounds, in other cases we say j ust
send it back and we will try again depending on how urgent

the transfusion is.
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The OR is often worried about how nuch tine it
takes to open up a |lock, and so the procedure we have set up
there with the anesthesiologist is that, as they usually
will do, they order blood a little ahead of their
antici pated need, and then they open the bl ood | ock as soon
as the unit enters the roomrather than waiting until that
pani ¢ nonment when they absolutely need to transfuse right
now, and then the blood is seen as an inpedi nent.

So, by working a few m nutes ahead sol ves that
pr obl em

Now, occasionally, our phlebotom sts forget to put
the code on the tube. That happens, that happens about 1
out of 250 sanples. In that case, we call up the floor and
say please try again. It doesn't happen very often, but
this is sonething that needs to be consi dered.

[ Slide.]

Now, those of you who know nme know that | like to
dabble in cost effectiveness analysis, and | couldn't resist
inthis situation either. So we did a cost effectiveness
anal ysis of the use of a barrier systemto prevent

m st ransf usi on.
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Shown here are all the things that can happen if
you decide to use a barrier systemor you decide not to use
a barrier system because, of course, any system can have a
failure rate, but if the patient is transfused, let's say,
wi thout a barrier systemin place, they mght get the wong
unit. There is a certain probability of that.

If they get a wong unit, it mght be
inconpatible. If it is inconpatible, it mght lead to
norbidity, and it mght also lead to nortality.

[Slide.]

One can work through all the probabilities here
based on data fromthe literature and opportunities for
t hings going right or going wong, as your vantage point
di ct at es.

The costs that we used are shown here. These
| ocks cost between 3- and $4.00 per unit, per |ock depending
on many you are buying. So we just cal cul ated out what the
cost effectiveness was of using one of these plastic |ock
syst ens.

[Slide.]

It turned out that if you used the societal

perspective, that is, we didn't figure in any liability
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damage cost, didn't figure in any |osses, just |ooked at the
nmedi cal costs, the cost effectiveness of using the bl ood
| ock system was about $200, 000 per quality-adjusted life
year.

Now, nost commonly accepted nedi cal and surgica
i nterventions have a cost effectiveness that is in the range
of, or below, $50,000 per quality-adjusted life year. So
this is not quite as cost effective as nmany other things we
do i n nedicine.

However, if you look at the cost effectiveness of
things we do in transfusion nedicine, this is a bargain.
NAT testing, for exanple, P24 testing, both in excess of $1
mllion per quality-adjusted |ife year. Solvent detergent
plasma, 3 mllion per quality-adjusted life year. So,
$200, 000, that is a bargain.

| would also note that |ast week in JAMA, there
was a Letter to the Editor on a non-nedical issue, but the
response nentioned that the FAA has concl uded that an
appropriate investnment to save lives in the airline industry
is $2.7 mllion per life saved.

| don't know where they cane up with that nunber,

but if you take $2.7 million per life saved for sone
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i nprovenent on an airliner, and divide it, or consider that
maybe the average age of a passenger on an airliner is 40
years, that works out to about $68,000 per year of life
extended. So that is very simlar actually to the $50, 000
threshold. So maybe this isn't such a bad deal after all.

However, we took another run at this and took the
hospital's perspective, because we all know that if
sonet hi ng goes wong in nedicine, soneone is |like to sue,
whet her or not they should, but they still wll.

Clearly, if you kill a patient who is getting a
transfusion, their famly and their famly's |awer wll be
into visit you very soon, and even if you caused them sone
norbidity that they should not have experienced, they wll
probabl y sue.

It is a very legitinate aspect of these anal yses
to take into account the hospital's expense in defending
itself, and in addition, if you nove froma societa
perspective to a hospital perspective, you would al so be
able to consider the danage award that would have to be
pai d.

[Slide.]
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Well, if you do either one of those, all of a
sudden, fromthe hospital's perspective, these various
systens becone cost savings. In other words, it is cheaper
to buy this plastic lock and use it than it is to pay the
| awyers afterwards when you have al ready damaged the
patient.

[Slide.]

There is anot her approach, a nore high-tech
guess you could say, nodern electronic digital approach, and
Dr. Sandler and M. Cark will be tal king about these
shortly.

| mmucor has aut omated systens whereby you can read
a wistband, a bar coded wistband at the bedside, |abel the
tube using a small portable printer which acconpani es your
PalmPilot with a bar code reader on it, so you actually
| abel the tube at the bedside and then you generate a | abel
that can be matched against the patient's label. | wll let
them give you all the details. A lot of advantages.

[Slide.]

A di sadvantage that we ran into when we began
using the systemon a trial basis is that the system doesn't

have to be used, and despite the fact that the conpany was
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very cooperative in working with our anesthesiologist to
make the system as appropriate as possible for use in the
operating room ultimately, our anesthesiol ogi st said, you
know, this is a really neat system but | won't use it.

He said the blood lock, | have got to use it, |
have got to do sonmething, we have got to take it off, and
that's the whole idea. It's a barrier. It prevents the
transfusionist fromgetting to a unit of blood that they are
not supposed to get to. So we have continued using that
ol der systemrather than the new fancy system

[ Slide.]

But either way, there are approaches avail abl e
today to prevent m stransfusion, and ny bottomline in this
presentation is that there is sonmething we can do to prevent
these errors, right now, today.

Now, | amsure all of you are aware of the HV
transm ssion that occurred several nonths ago in San
Antonio. It has been in the news lately. That is an
unfortunate, tragic circunstance.

W all would like to avoid that, and we all are
| ooking forward, I would anticipate, to a neans of reducing

the already rare occurrence of HV transm ssion, but that is
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one transm ssion in how many years, and how many patients do
we kill every year by giving themthe wong unit of bl ood.
Clearly, there is nuch nore risk froman ABO error or a

m stransfusion than there is fromH V.

[ Slide.]

Now, we can certainly use education to make sure
everyone is up to speed with the inportance of checking
everything they are supposed to check, but people don't
al ways check everyt hi ng.

Qur hospital and other hospitals are considering
transfusion safety officers who will work closely with those
i nvol ved at the bedside end of transfusion to nonitor what
is being done, so we have an ongoi ng quality assurance
system watching the transfusionist and the phl ebotom st,
but that is not going to solve all the problens.

[ Slide.]

But by using a process control, we can ensure that
all the steps will have been conducted correctly, and in
doi ng so, we can reduce m stransfusion fatalities at |east
by three-quarters. W will still have the | aboratory-based

errors to deal wth.
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W wi |l probably save sonewhere on the order of a
dozen or 15 lives every year in this country. For sone
reason, the American public is scared to death of dying of
Al DS or even getting HV in a transfusion, but getting the
wrong unit of blood and dying is sonehow okay, or we have
accepted that, and | amnot sure that is entirely
appropri at e.

[Slide.]

So, the public is concerned about hepatitis and
H'V, fine, let's make the bl ood supply as safe as we
possi bly can, but let's not forget to focus on where the
bi ggest risk is, and make sure that that unit of bl ood that
we hang on the patient is indeed the correct unit each and
every tine.

Thank you very much

M5. GREGORY: Qur next speaker is Laurie Rogenski .
She is a nurse who serves as the transfusion safety officer
at the M ssissippi Valley Regional Blood Center. She is
going to talk to us about what | think is an exciting new
t echnol ogy, the audi o-video conputer-assisted self-interview
of bl ood donors.

Lauri e.
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Audi o- Vi deo Conput er-Assisted Self-Interview
of Bl ood Donors

MS5. ROGENSKI: Good norning. It is ny job today
to talk to you about talisman quality donor systemthat we
began i nplenenting in our center starting in May of | ast
year. For those of you that know Dr. Lou Katz, you know
this is a favorite subject of his. He apol ogi zes for not
being here, | amgoing to take his place, not an easy thing
to do.

[Slide.]

Qual ity Donor Systemis the trademark for an
audi o-vi deo conputer-assisted self-interview program So if
| interchange the two, know that they are the sane thing.

[Slide.]

Qur assunptions in starting with this is that we
knew t hat we woul d have consistently paced, automated
screeni ng and docunentation and it woul d reduce screening
errors.

For those of you who have ever screened donors
very often, you know if it is very difficult with the
nmonot ony and the frequency and the tinme after time that you

ask themto keep it consistently paced, pronounce half of
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the words correctly when you get internationally
Creut zf el dt - Jakob and veneceri de, and those sort of things.
We hope that it would help consistently pace those issues.

The di sease transm ssion does result from w ndow
period infection mssed by testing. Screening for behaviors
associated with these infections should reduce the
probability of donation during a wi ndow period, and nore
ef fective donor screening should reduce the risk of w ndow
donati ons.

[ Slide.]

Also, with a QDS, it is a standal one, non-
deci si onmaki ng systemat this tine. It does have an on-
screen text and pictures, a head set for audi o privacy,
touch screens that use the universal AABB donor history
guestions. Unacceptabl e responses by the donor or aberrant
responses are highlighted by the system and then are
reviewed with a staff menber.

The donor history card can't be printed until al
aberrant answers are either corrected or addressed and
docunent ed.

There are two dat abases, one that is a static

dat abase, which is the actual donation for the day, and then
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a Logs dat abase that contains every key struck ever made on
the system

[ Slide.]

This is a picture of one of our staff, who is al so
here, using the system |[If you can see, it's just a touch
screen conmputer, and at this point, this is where we enter
the donor ID, so that we can identify the donor with the
regi stered donor as the front end, and then you notice the
headphones for the audio.

[ Slide.]

This is an actual picture of one of the screens.
You can see ne. The question is stated in the mddle. At
the very beginning of the system when a donor is signed
onto the system it will ask whether they are male or
femal e, and then the systemjust asks only those nal e-
rel ated questions or femal e depending on which is chosen.

There is also a picture in a caption screen. You
will see a back button, a yes button, question mark button,
no, or next. In case a donor gets past one question and
t hen renmenbers sonething, they can go back to the previous

guestion and alter their answer.
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The yes or no, of course, are self-explanatory.
The question mark is if a donor would have a question, they
are just not real clear on one of the questions, they can
press that or not the next, and it will cone upon the staff
review screen as a ski pped question.

[ Slide.]

After the donor is finished with all of the
guestions, we have little boxes that they press the button
and a light cones on, so the screener can cone back in and
reviewit with them and the questions that are aberrant
will be highlighted as you can see by this screen.

For instance, Question 4, they would click then on
that question, it would bring up like the previous screen
that we just saw, and the staff person then could review
that question with the donor, find out what the reason for
the aberrant answer is. Then, they would enter comrents, if
necessary, by a keyboard, and that woul d be recorded on the
donor history form

On 20A, you can see there is a stop sign. That
nmeans after review with the donor and the staff, that it is

still an aberrant answer, so that neans that it should alter
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the staff person to renmenber they may want to defer that
donor or to at |least review that question.

[Slide.]

After the screener is conpletely finished
reviewi ng the donor any aberrant answers, they scroll down
and they get to this conment screen where it should show any
comments that were recorded as they went through the
process.

So, if they wanted to, if they | ooked at that and
deci ded they didn't have enough docunentation, they would go
an Edit button. When they scroll down, there is an Edit
button. They would go back in. They could nake sone
changes or further coments to that section

[Slide.]

When we are conpletely finished with a donor
review, then, the staff scrolls down to a print box, and
when our donor history card prints, it |ooks exactly like
this. This is just the bottom section, but the entire
guestion prints, the answers would be highlighted, as you
can see, and then any comments that were nade woul d be made

at the bottom of the screen.
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The Accepted or Deferred button, that is actually

sonething at this point that is not on the current version

we are using, but will be on the next, but that is still a
staff decision. It is not the conputer making that
deci si on.

So if the staff decided that after they revi ewed
everything, that it was still an acceptable donor, it would
just hel p themrenmenber whether the donor is accepted or
deferred at the end of the process.

[ Slide.]

Now, we tal ked about the Logs database that
collects every key stroke. Fromthat, there is a |lot of
data that you can determ ne when you | ook back to see how
you are doing with the system

For instance, on this one, for all questions that
the staff changes the answer on a donor, the donor's
original answer, you can see that it was |less than 5 percent
of the time that that was even done, but that the top five
guestions that happened with were Received nedications,
Previ ous deferral, Donation within the past 8 weeks, Travel
outside the United States or Canada, and Hi story of heart

di sease, and those are pretty self-explanatory. If you
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screen donors very often, that would not be a surprise to
anyone.

We can also tell which questions the donor changes
t hensel ves nore frequently, and it was interesting on that,
which is no surprise to anyone either. The one that the
donor woul d go back npbst frequently change was the question,
"Do you understand that if you have the AIDS virus," and
anybody that screen donors al so understands that always
catches the donor, and then they have to think tw ce, and
then they would go back and change.

[ Slide.]

In our system we do 100 percent review of all
donor history forms before the units are rel eased to make
sure that they are accurate and that the information all ows
us to release that unit of bl ood.

If there is anything that is at question, we wll
put the unit on hold for either discard or rel ease after
clarification.

[ Slide.]

As you can see by this, that in the conputer
screened donors, we were able to reduce the errors by

greater than 60 percent. The errors that were counted for
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the purpose of this test were m ssed signatures and
guestions, vital signs not docunmented, docunentation of
responses or deferral codes, and al so the one thing we
didn't have witten down there was no unit nunber.

[ Slide.]

So you can see that out of the 85 percent of those
residual errors that we had, with enhancenents to this
conput er system we could elimnate all of those except for
the 15 percent that is insufficient or inaccurate
docunentation. Those are the things |like we tal ked about
yesterday. For instance, staff person may wite the person
went to Mexico, but there wasn't enough docunentation as to
where in Mexico they were.

[ Slide.]

We did a survey of all of our staff, and you can
see fromthis that the staff is very pleased with the
system The thing that is significant about that is we all
want to make our staff happy. Staff do a |ot better when
t hey are happy.

[ Slide.]

We could also fromthe Logs database, we can | ook

at what tine it takes fromthe time a donor signs onto the
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systemto when the systemis actually finished and we print
a donor history form

You can see the average is sonmewhere between 7 and
13 m nutes.

[ Slide.]

On this screen, the differences between the two
times we did tine studies with our annual process, and with
a conputer-based system it takes about 11.2 mnutes. In
t he manual system it's 7.4. That obviously | ooks like a
big span of tine difference, but for the staff it actually
is much faster because the staff is not face to face the
whole tinme, but for the donor, it is |onger.

But when we surveyed our donors, we found that you
can see that 86 percent, they were very satisfied with the
time frane that it took. M only explanation of that is
that the donor is engaged, they are actually busy during
t hat process.

So they feel like the time is better used or it
doesn't seemas long to them and they were at |east as
likely or nore likely to donate again with the system that
they were at least as likely or nore |likely to understand

the system and that they felt that they would be nore
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truthful. Sixty-seven percent felt that they would be nore
truthful with a conputer-based systemthan the face to face.

[ Slide.]

So, what would we do for the future with this
systenf? Mobile blood drive inplenentation. Fromwhat |
have shown you so far, the only place we have that is at al
of our fixed sites. So we haven't done our nobiles yet, and
basically that is a matter of equi pnment and what to carry
and how to use it on nobiles.

The m ni physical, as | showed you, those were sone
of the m ssed issues. |If we could put the results of the
m ni physi cal on the screen, then, it would allow the card to
be printed, then, we wouldn't have so nmany of those m ssed
i ssues. Signature data input, "accept or defer" buttons,
whi ch you saw, would be on the next version.

W would also like to expand and enhance the
current systemwith library functions. As we heard
yesterday, malaria is the biggest postdonation recal
i nformation that happens. |[If we could have nal aria maps
that the staff could access or even a list of countries,
that is very difficult. People are traveling to a |ot of

di fferent places these days.
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The donor acceptance criteria, drug lists, |ocal
area or wide area network. As | said, what we currently
have is a standal one version.

Al so, nmultiple | anguage translations. Anyone who
has gone through that process of translating all your
information into other |anguages knows that is very
difficult.

A paperless system Like with the m ssing bar
codes, if we could sonmehow be able to bar code, so that we
can take that all the way fromthe donor and all the way to
the patient, and not have to worry about the manual process
of noving bar codes woul d be wonderf ul

Then, a web quality donor system

Most of these things, of course, would require FDA
approval before going any further with these systens, so it
woul d take sone nore work, but those things would all help
us elimnate some of those issues.

[ Slide.]

So, it is newtechnology. It is sinple. W have
had great success with it. W are in the Mdwest. W
t hought nmaybe our donors would not like it, and as you can

see, they have been very favorable to the process.
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Thank you very much

M5. GREGORY: Since we are running just alittle
bit behind, I think we are going to hold questions for the
di scussi on period, because | think we have enough tine for
di scussion at that point in tine.

We are ready for our break, and if you would be
back at five after 11:00, we should be able to stay on tine.

Thank you.

[ Break. ]

MS. GREGORY: Ted Farrell is the Director of
Systens Engi neering at Otho-Clinical D agnostics. He is
goi ng to speak about automation for donor screening.

Aut omati on for Donor Screening

MR. FARRELL: Thank you, Kay, and good norni ng.

[Slide.]

First of all, I would |ike to say you shoul d pay
attention to ny personality because | am an engi neer, as
well, and I will let you make your own judgnment call whether
that is a good thing or a bad thing.

| have spent nost of nmy career in the defense
industry, and | really enjoyed sone of the tal ks yesterday

about fault trees and sone of the things that we routinely
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applied in that industry. As a matter of fact, at Ot ho,
are spending a fair anount of tinme applying six sigm and
process excell ence processes to our product |ine
specifically for future products.
We are doing things that are much nore exciting
than just the post-it notes that were nentioned yesterday.
For better or worse, | amnot going to focus on

those things right now That, hopefully, will be a topic

we

for a future talk if we have another one of these sessions.

[ Slide.]

What | amgoing to focus on is what Ortho is
actually doing today in the field to reduce errors in the
environment. What | amprimarily tal king about is that we
are the manufacturers of the Otho Sutmt System It does
provi de automation to the bl ood screening environnent.

| am showi ng a schematic here, the conponents of
that system It is a very nodul ar, extensible system
processors that autonate the ELI SA processing can be
expandabl e i n and anongst thensel ves to handl e additi onal
reagents and additional plate capacity.

In addition, |aboratories can deci de how nany of

those units they wish to have both to optim ze throughput
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and work flow, and to allow for redundancy, as you heard
menti oned in several of the previous talks.

W tie all of the processing power together with
what is called the Otho Assay Software Network, and as | am
going to explain in my talk, that has a | ot of benefits for
reduci ng errors because it is controlling all of the
i nformation technology on all the instrunents that are on
t he networKk.

The system has been cleared for use in the United
States since Novenber 1998. It is also used worldwi de in
ot her countries, and we are currently runni ng about 37
mllion tests per year in the United States. That is both
in blood and in plasna.

So, the experience that we are tal king about here
is actually operational in the field.

[ Slide.]

In general, you have heard a | ot of tal k about
systens over the last couple of days. W also |like to think
that we provide a systens approach, and we are trying to
provi de conprehensive coverage of the things that m ght

cause errors over the entire system
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For us, the context of the systemis all of the
things that go into producing a test result. It is nuch
nore than just the instrunent.

The things that are on the instrunment are, of
course very inportant, and I will describe sone of the
things that we do in our automated processing, but we are
al so tal king about things that are going to rermai n nmanual
processes, that m ght even becone nore inportant with nore
conpl ex instrunentation, things like installation, making
sure that mai ntenance and reverification is done
appropriately.

We are applying all sorts of technologies to
solving these problens, information technol ogy, assay
technol ogy, as well as sensors.

[ Slide.]

So | amgoing to try to organize this talk into
three categories that cover our view of the system The
first is again installation and how t he system gets
val idated when it is first up and running, process control
and docunentation that occurs during the operational

aut omat ed assay processing, and then mai ntenance and
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reverification that gets done as custoners continue to use
the system

[ Slide.]

The first thing is in terns of validation, and we
foll ow the FDA' s gui delines on general principles for
process validation, and we provide test cases that guide our
users through proper installation, quality, 1Q OQ
operational quality, and PQ

These procedures provide i ndependent verification
of all of the critical paraneters that are necessary for
getting the proper assay results, things like incubation
tenperature and di spense volune, all those critica
par anet ers.

[ Slide.]

In terns of process control and docunentation, we
like to think of that as occurring really at two | evels.
One is at the overall Otho Summt System | evel, which
enconpasses all of the different instrunments that we showed
along with the information technol ogy that is linking those
t hi ngs together, and then the nore detail ed process control
which is done for each automated step in the assay

pr ocessi ng.
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This slide, | amtrying to sumarize just a few of
the things at the systens |evel that we consider to be
inmportant. One is the overall sanple nanagenent where we
are actually maintaining sanple test and retest status
across all of the instrunments in the network, and it
el i m nates any inadvertent retesting of sanples.

We al so maintain control over the software
configuration or everything on the network in a central
| ocation, and we have centralized security control for that,
as wel | .

That becones nore and nore i nportant as you have
nore and nore conplexity in the software of any system to
have a centralized version control and configuration
managenent of that.

We also, in addition to our owmn Ortho run
controls, provide the capability to have external run
controls on every plate. It is an independent nonitor of
the overall process integrity of the whole system and we
have the ability to set both an upper spec limt and | ower
spec limt for each assay. This is required in a nunber of

states in the United States.
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Any nonreactive test results are automatically
invalidated and set up for a single retest.

[ Slide.]

Now | amgoing to spend a little bit of tine
tal ki ng about the actual automation of the ELISA mcrotiter
pl ate assays that we run and what process control steps are
done at each of those assay steps.

Each processing step has multiple checks. You
have heard a | ot of tal ks about redundancy, and we do that
today in the system

[ Slide.]

The first step in sanple transfer, we have
automated identification of the sanple, calibrators,
controls, and the plates using bar code scanner, and any no-
scans or mssed scans are automatically flagged to the user.

I n addition, obviously we want to make sure that
the right volume of sanple gets transferred into the plate,
and we used capacitor |evel detection in order to verify
that we are aspirating correctly and that there are no clots
or there are no leaks in the system

W are also working in a devel opnent sense on

pressure profile nonitoring. W have been applying that
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technol ogy for well over five years operationally in our
clinical chem stry and i munodi agnostic platforns, and we
believe it should be pretty straightforward to inplenent
that in this environnent.

In addition, in Europe, several of our assays have
col or change technol ogy where when a sanple is added into
the well, it trigger a color change, and that can be read
and quantified with a photoneter or, in |abs that don't have
aut omati on, can be read and confirned visually.

The first test in the United States that is slated
is HBsAg System 3, and that is currently at the FDA pendi ng
approval .

[ Slide.]

Qur incubation steps. First of all, in the
desi gn, we make sure that each mcroplate is individually
heated, that the slots that aren't neeting the tenperature
criteria are excluded fromthe schedule, and obviously, any
pl ates that are outside the package insert for either the
time that they spend in the incubator or the tenperature are
i nval i dated, and we neasure that independently.

[Slide.]
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In terns of the wash step, we have capacitance
based, equal |evel detection, which checks both aspiration
and di spense and the tine, so that there are errors on tine
outs, as well.

[ Slide.]

Reagent addition is obviously critical, and there
is conplexity involved in the automati on that we have got,
so there is a variety of steps here. First of all, we
verify that the correct reagent is in the systemvia bar
coded reservoirs.

There is a dedicated syringe and a contai ner for
each reagent to help elimnate the potential for
contam nation. Again, we are doing liquid | evel detection
of the reagent reservoir for a couple of reasons.

First of all, we want to nmake sure that the
reagent is actually present and in sufficient volunme, and,
second, we use that in order to help detect |leaks in the
syringe and nonitor the inventory.

We check both pre- and post-di spense streans to
make sure that syringe is full and free fromerror and | eaks
before and after delivery, and we al so separately, a

di fferent physical mechanism nonitor the notor steps on the
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pl unger drive in order to verify that the full volune of
reagent has been di spensed into each well.

You al so have to be careful that you are
di spensing into the right XY coordinator and the m cropl ate,
and we verify that by | ooking at the position of the syringe
and the stepper notors of the XY notor control.

[ Slide.]

Once the plate then is automatically noved over to
the Read station, we do sonme checking in the optical density
reading. There are eight measurenent channels and one
reference channel in our system

The | evel of the reference channel is nonitored.
We have all the light sources brought up to 100 percent of
reference at the beginning of the read, and then they are
nonitored. Their count |evels are nonitored to make sure
that the light level is consistent with the original reading
t hroughout the neasurenent.

Measur enent channel s, we oversanple by quite a
bit. There is 8,100 total neasurenents nade for each plate.
Then, we do sonme statistical quality assurance on those by

| ooki ng for high and | ow val ues which are di scarded, and
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maki ng sure that we are taking the best five neasurenents
fromthe center of each well.

Just like I nentioned with the reagent netering
system we meke sure the plates, automatic plate transport
and the filter transport plates are nonitored in terns of
their notor steps to nake sure that the read is being taken
at the right |ocation.

[ Slide.]

Most of this information, in addition to the
sanple information, is automatically captured and generated
in a report that summarizes all the information that is
required for the batch record.

Now, | am sure you can all read every single piece
of information that is up here, right? But if you | ook up
in the corner, there is a section at the very top that says
"Plate Validity Valid,"” and that is the systens automatic
determ nation, that when you | ook at all these process
control checks that are going on, that everything passed for
this particular plate.

If there are errors, then those errors are
reported up here. There are several different sections, one

whi ch keeps track of all kit |ock conmponents and their
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expiration date. This section shows all the process data,
and I will showthat in nore detail in a mnute. This also
shows the reagents, when they were prepared, and their
expiration dates in and tinmes, and information |ike the
reader filters, which wavel engths were used, for which
nmeasur enent channel .

Qobviously, this automatic report generation hel ps
reduce the errors in manual transcription.

[ Slide.]

This is a blowup of the process data section. |
hope it is alittle bit nore readable. It goes through each
step in the process, and the tinmes are all automatically
| ogged, as well as sonme of the critical process paraneters,
start tenperatures and end tenperatures. These are flagged
if they are out of range.

It also includes informati on by who was perform ng
it and which unit they were performng the tests on.

[ Slide.]

This just quickly shows a bl owup of the kit | ock
section of that batch report. W nake sure that all of the
kit | ock conponents match up with the master kit |ock, and

that the expiration dates are provided.
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[ Slide.]

Finally, | amgoing to junp back up to the system
| evel and tal k about, you know, once you have got our
systens installed, and they are running, and you have got
all this process control going automatically on each batch
we have processes that allow the users to independently
verify all the critical paraneters on that instrunent.

By i ndependent verification, | don't mean anot her
sensor that is part of the instrunent. As an exanple, for
tenperature of each incubator slot, we have a calibrated
m cropl ate | ooking device. It is blue with alittle LED
panel on it, and it is calibrated to a very tight spec.

That can be processed automatically through the
system and that has a separate, independent tenperature
measurenent that verifies that the tenperature precision of
all the incubator slots are what they ought to be.

We have simlar ways of independently verifying
all the critical paraneters that are listed here, the vol une
of sanple delivered, the volune of the wash buffer that is
delivered, the residual volume in the wells after
aspiration, the volume of reagent, and the reader accuracy

repeatability and reproducibility.

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



In addition, in terns of maintenance, our system
automatically | ocks users out if the instrunent verification
fails or if it is not perforned in a tinely manner. |n that
way, we are preventing the use of instrunments which are out
of specification and it enforces the frequency of
verification that we require

[ Slide.]

So, what does all this nean? | guess the nessage
that 1| want to leave with you is that there is automation
out on the market today, and we do have very extensive
process control, and in addition, our process control
ext ends beyond what is on the instrunent itself into the
br oader system perspecti ve.

We are running lots of tests in the United States
and around the world, and we have had |ots of feedback in
custoner testinonials telling us that we are reducing the
i mpact of errors in the |ab.

[ Slide.]

You can read the one that | am putting up here. |
didn't want to provide a whole ot of them but this is
real, it is out in the field, and we are having an i npact

wi th automation today.
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| amgoing to try to keep us on schedule, | think.

Thank you very much

M5. GREGORY: Qur next speaker is Colin Cark. He
is an | -TRAC Pl us Product Specialist with Immucor. He is
going to speak with us about blood transfusion bar coding:
devel opnent of a nodel system

Bl ood Transfusi on Bar Codi ng:
Devel opnent of a Model System

MR. CLARK: Good nor ni ng.

[Slide.]

The main thrust of ny talk is going to be nore on
the technical |evel as regards how one would go about trying
to devel op a system a nodel system to address and try and
elimnate the clerical errors, and so forth related to bl ood
transfusion errors. W have all heard a |lot of statistics
about those errors over yesterday and today.

[Slide.]

But before | get into that, we have heard a | ot of
statistics, but as you can tell fromny accent, | am
actually fromthe United Kingdom and | keep up to date with

the news over there.
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This headline is fromthe BBC News about two years

ago. It sinply says, "Wong Blood Kills Patient.” 1In the
news story, | believe it was a 72-year-old grandnother with
two grandchildren. It was a typical situation, O positive

patient. A person goes to get the blood to transfuse. Two
nurses cross-check the information and yet still A-positive
blood is transfused to the O positive recipient. Hence,
dead grandnot her .

| always like to start with this because we can
all think about statistics, but we shouldn't get away from
the fact that this is real human beings with real famlies.

[ Slide.]

So, if one was going to design a systemto address
these errors, what would be sone of the key things involved
to try and prevent these errors? Wll, there is a sinple
sentence up there. | amnot going to read it all back to
you, but there is a key word in there, is "portable."

| f you are going to be using bar code technol ogy,
you need to have availability in your hand, a system of
sof t war e/ har dwar e conbi nati on, which you have the ability to

use where and when needed at any tine.
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Now, technol ogy has noved forward a lot in the
| ast few years. Years ago, it seened |ike the | evel of
technol ogy that we had was the desktop PC, and then we had
devel oped the idea of PalmPilots.

[Slide.]

The hardware platform avail abl e today or the
t echnol ogy avail abl e today from Synbol Technol ogi es and nany
ot her conpanies is based on PalmPilot technology is
illustrated in this slide here.

The benefits of this, | don't know how nmany peopl e
in the roomhave their owmn PalmPilot, but | amsure if you
do, you use it to log in your famly birthdays,
appoi ntments, and so forth, and tel ephone nunbers.

Usi ng the sanme support hardware system and the
back-up software used on the PalmPilots, you can actually
install a designed piece of software to try and work with
that and actually elimnate errors.

So the basis of good Palm Pilot technology is that
it needs to be portable, hence, running around with it in
your briefcase. It needs to have a graphical user
interface, in other words, it needs to be easy to use. You

need to be able to use a stylus to touch an icon and
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i mredi ately access the programthat you need, |ike your
t el ephone directory or whatever.

It needs to be user-friendly, ergonomcally
designed. It needs to sit very handily and easily in your
hand. It is no good using a device that is 2 feet w de or
you are just not sinply going to use it.

So nost Palm Pilots you have seen around in stores
are basically, as described, are going to fit in your palm
of your hand.

[ Slide.]

Let's say now we take that hardware platform and
we try and design a software systemthat is going to
directly try, with the use of bar codes, directly try to
address the problemof clerical errors at bedside as far as
col | ecting specinens for cross-match, and al so the back side
of the system which is the actual bag transfusion, so
obviously, it is a two-part system the specinen collection
and the bag transfusion.

There are certain key pieces of information that
can be bar coded, that should be bar coded. First of all,
when anyone woul d pick up your system it nust be able to

identify who did what and when. So, therefore, the internal
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timng mechani sns of the PalmPilot software system and

al so the fact that your enployee |ID badges can be bar coded
if they are not already done so today anyway because of
payrol | purposes, the nurse or enployee or caregiver or

phl ebot om st, however you want to describe them their ID
badge shoul d be bar coded.

Secondly, you need to positively identify the
patient fromthe wistband, and the bar codes i ncorporated
onto that wistband need to be conpatible with the other
parts of the system and | will conme to that in just a
second.

Now, there are many different company vendors out
there that actually are getting in the business of selling
bar coded wistbands, and I will stress to you that |nmucor
oursel ves are not one of them but there are nmany out there,
and the list seens to get |onger by the nonth.

You go on the Internet and | ook for this kind of
product, and the list gets |longer mainly because the driving
force, not just for transfusions, but for general hospital
safety is the positive identification of the patient in al
aspects of medical care, and bar codes are basically, today,

t he net hodol ogy and the way to go.
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So, the third item if we are not dealing
specifically with the actual blood transfusion, is the
donation center blood bag label. This is put on, for
exanpl e, by the American Red Cross, and woul d incl ude
obvi ously the blood unit nunber, the uni que nunber, which
will include or can include |ISBT 128. | w | address that
issue in just a second when | nove on to one other slide.

Fourthly, lastly, but not least, is the
transfusion service conpatibility label. W all in every
bl ood transfusion service in the U S., produce sone sort of
pi ece of paper which is attached to your bl ood bag, and that
then is checked before it |eaves the bl ood bank, and then is
sent off to the floor, and that has the patient denographic
information on and |ots of other information, too.

Now, today, | can probably say with certainty that
99 percent of blood banks in the U S. sinply have eye-
readabl e informati on of them Now, what we would do in
trying to develop a nodel systemlike this, would be to
i ncorporate key bar codes onto that sane |abel

Now, in terns of how you would achieve that, it is
a phil osophi cal concept that you really just need to think

of your conpatibility |abel that you generate out of your
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LIS, as just another |aboratory label, and if you can bar
code your chem stry | abels, you should therefore be able to
bar code onto the conpatibility |abels.

So, those are the four sources of bar codes that
you want to operate with: identify the caregiver, identify
the patient, and then at the bag transfusion side, identify
the bag and the conpatibility | abel.

Now, |ooking at that, you can think, well, that's
two or three or four or five bar codes there, how do you
know t hat you have scanned the right bar code at the right
tinme.

Well, the key to any systemlike this would be
that you need to ensure that when the software on the Palm
Pil ot says scan the patient wistband nedi cal record nunber,
for exanple, that if you, by error, scan the nedical record
nunber bar code on the conpatibility |abel, that the system
shoul d be able to junmp up and tell you that you have scanned
t he wong bar code.

So, how do you achieve that? WelIl, you enbed into
the bar codes that you can control, certain key security
characters, sinple characters |ike asterisks, slashes, and

any conbi nation of security character you choose to use.
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So, when the software is asking you to scan that
particul ar bar code, if you scan any other bar code into
that field, it sinply will reject it and say this is not the
correct bar code.

So, | guess in the whole of ny presentation here
about devel opi ng a nodel system the whole thing hinges or
the whole tal k hinges on that | ast sentence on the bottom of
this slide, "You nust incorporate security characters
enbedded in your bar codes to ensure that there it is
correctly scanned at the correct tinme." That is at the core
of everything.

[ Slide.]

This here is a flash shot of what the I nmucor
product's main screen | ooks like with all the different nenu
itenms on it. The first four itens relate to the actual bag
transfusion, and fifth one relates to the specinen
collection, utilizing commonly at any point in the system
first of all, identifying the caregiver, and secondly,
identifying the patient fromthe patient wi stband.

From that point, you then delve into whatever
aspects that you want to do, do you want to begin the

transfusion, and then there are nmany other things that you
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can do if you wish, or if you don't wish to do them can be
switched off or configured off, for exanple, collecting
vital signs.

Vital signs is kind of |ike when you enter your
birth dates into your PalmPilot, instead of entering
nunmeric dates in this system you would enter in, for
exanpl e, the pulse of 65, and all of that data is saved.

The core of it is it needs to be easy to use and
easily accessible and easily understood by the user with the
know edge that once they get into certain processes, that if
they do scan the wrong bar code, it is going to junp up and
tell you you scanned the wong bar code.

[Slide.]

This is the sanple screen, actually, it is the
first screen that anybody would see, and it would be where
you woul d scan or enter your ID fromyour |ID badge. From
then on, everything that that person would do within the
system woul d be forever tied to their name with the tine and
the date, and woul d be archived and would be totally
audi t abl e.

[Slide.]
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Anot her sanpl e screen. Anywhere you would work in
the system you obviously want to positively identify the
patient. This is what | was tal king about before, scanning
the patient wistband, and there is a field with the nunbers
in there that you see.

That is where that if you had scanned the nedica
record nunber off of the conpatibility |abel, instead of the
nmedi cal record nunber on the patient ID wistband, it would
alert you and say the wong bar code was scanned.

Ef fectively, what we are doing here, we are
t hi nki ng about the critical points that we want to check in
terms of where the errors occur. Let's occur on the bag
transfusion for now

What are the things that can comonly occur?

Well, first of all, literally the wong bag can be delivered
to the wong patient. Second of all, the wong tag could be
put on the wong bag. So, the nature of the bar codes that
are used in this system cross-check.

It is alnost |like a triangular check of the
denogr aphi cs off the wistband, the patient wistband versus
t he pati ent denographics on the conpatibility |label is the

right bag to the right patient, however, you want to back
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that up by al so cross-checking the bl ood unit nunber on the
conpatibility | abel versus the blood unit nunber on the
front of the blood bag to ensure that the right tag is on
the right bag.

That is equally inportant because the whol e
integrity of the systemrelies on, nunber one, security
characters; and nunber two, that alnost if you think of it
conceptual ly, alnost |ike a triangular check.

From that point on, the systemw !l alert you and
say you are good to go, all of your information correctly
mat ches, and therefore you can proceed.

Now, the key with this also is that the data has
to conpletely match, and it will alert you, so you will want
to design your systemto | ook for any error. Say, for
exanpl e, you have the patient nane on the wistband, and
there is a space between the first and | ast nanme, but then
you go to the conpatibility |abel and there is actually two
spaces, two white spaces instead of one white space.

Now, if you are doing an eyeball check on that,
that would seemlike no big deal, but that space is enbedded
in the bar codes, so therefore, it would literally tell you

t he nanes do not match because you have a space m ssing.
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There are ways to deal with that, which I won't be
going into now because tine is limted, but just stressing
that it is looking for an exact match, there is no
alternative, an exact match

[ Slide.]

So, in your nodel system what you want to do, you
have two goals, one primary, one secondary. Your prinmary
goal is the transfusion safety, of course. Your secondary
goal is why not use, for want of a better phrase, sone
additional bells and whistles in your system You have the
sof tware avail abl e, why not use it.

Wiy not use your PalmPilot technology to be able
to allow the nurse to enter in data onto the face of the
PalmPilot and therefore into the system for exanple, have
a volune of blood transfused, was there a transfusion
reaction, if so, what kind was it, things like that, did you
check the patient's chart before you started.

Al of these kind of things can be added onto the
basic core safety side of the system That is what |
| oosely like to call the bells and whistles. However, from
a productivity side, it beconmes very hel pful, which will be

shown in a slide in just a noment.
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Audit trail, |like any conputer software system it
is auditable, tied to tinmes and dates and identifications of
peopl e, and retrospectively, on your chart audits, you can
go back and find out who did what, when, and how, and if
necessary, interview that person to find out why they did or
di d not sonething that they shoul d have done.

Now t he way you would al so wite your software
woul d be that you would want to make sure, you can't skip
steps. You can't skip fromA to D w thout going through B
and C first, because otherw se, people can circunment the
sof tware process.

Now, based on the SOPs of a given hospital, you
can custom ze those steps, of course, but as long as it
mat ches the SOP of the hospital, they have to go A, B, C, D
So, froma QA perspective, it helps to standardi ze your
pr ocedur es.

[Slide.]

Now in ternms of productivity on the Nursing side,
historically, of course, two nurses cross-checking each
ot her. Fundanentally, the productivity with the hand-held
devi ce woul d be that the hand-held device becones the second

nur se.
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Therefore, you are now down to one nurse to
adm ni ster the transfusion, and we all know nurses are so
overwor ked these days, that fromthe productivity side
al one, which is not the primary notivator, of course, safety
is the primary notivator, but on the productivity side, that
i s an added bonus.

Al of your steps on the screen are driven by
screen pronpts, and they are witten such that it hel ps the
user as nmuch as possible to understand what they are
supposed to do next, in other words, making the process as
easy as possible, likew se, not directly applicable to this
room today, but we have this systemused in Italy and Spain.
Naturally, the screens that they use in those countries are
witten in Italian and Spani sh.

So, you wite the actual visible pronpts on the
screen in fundanmental |y any | anguage you want, but the
background software renmai ns the sane.

[ Slide.]

Now, we mentioned there is two parts to the
process. There is a specinmen collection and secondly, the
actual bag transfusion. Basically, on the specinen

collection, like again, it is a configurable system you can
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actually bar code certain pieces of information or not bar
code pieces of information, totally the choice of the
custom zati on.

| f you do bar code, why not bar code the nedica
record nunber? |If you do that, you can then supply the
speci nen down to the bl ood bank, and then they can use that
bar code on that |abel as a formof follow ng through with
positive ID on the sanple versus positive ID on the patient.

So, again, | guess to use the termloosely, it is
kind of trying to close a quality |oop, and then once the
information is downl oaded fromthe device it is actually
testing the blood sanple into the LIS, then, the LIS can
print your conpatibility label with the bar codes on that
the systemuse at bedside. So, it all becones basically a
very large | oop

[Slide.]

Once the transfusion is finished, again, a
somewhat bells and whi stles aspect, is nost bl ood bankers
will be interested in receiving back to the bl ood bank the
transfusion data. So, how do you achi eve that?

Well, again, with technol ogy, you can actually do

everything fromthe very sinple to the very elegant. You
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can sinply reprint |abels, not very sophisticated, not very
el egant, but you could do it.

You can also print the information in two-

di mensi onal bar codes. You can set interfaces as |ong you
have an et hernet systemthroughout the hospital. You can
downl oad the information fromthe nursing floor where the
activity is, back to the blood bank, or if you are really
sophi sticated, you can actually use a device nade by Synbol
whi ch has radi of requency capability, which you, when you are
fini shed, can downl oad the information through
radi of requency network, back to your bl ood bank.

So, with any technol ogy, you can go fromthe not
very sophisticated to the very sophisticat ed.

[Slide.]

Once it is received in the blood bank, you can
handl e that information any which way you want. You can
actually process it in sone additional pieces of software,
whi ch are actually not critical to the use of the software
at bedside, but certainly would be able to nanage the data
in the blood bank and present it in a nanageabl e fashi on.

[Slide.]
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Specifically, after I amtalking, Dr. Sandler is
going to be tal ki ng about experiences at Geor get own
University in the United States, but |I-TRAC has been used in
ot her parts of the world, and in Canada, we did sone initial
trials in the Toronto area.

The reason | just put this slide up, the figures
won't necessarily nmean a lot to you, but there were certain
scenarios up there which were very useful. People wll
guestion is this applicable to a 24/7 scenario. Wll, this
was a 24/ 7 scenario, a full 24-hour, 7-day coverage on
i npatient use in a hospital in Toronto.

Al so, their bar code synbol ogy was Codabar usage,
whi ch pretty astounding for here or anywhere.

[Slide.]

But then if we nove to the United Kingdom there
were three trial sites set up there, which really got the
ball rolling in the United Kingdom The three different
sites were specifically picked because Basildon is in
London, Leeds is in the center of the UK, and Southanpton is
in the south of England, so geographically, there was a

spread. Again, these were 24/7 sites.
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Now, the interesting thing about the UKis, as we
saw from a previ ous speaker, about |SBT 128, the UK has
fully inplemented | SBT 128, and all of the sidetrack
activity in the UK was based on | SBT 128.

Now, one of the two main notivating reasons why
there is a real driving force over there right now boils
down to two things. Nunber one, because the health care
systemis basically socialized, the governnment has conme down
on the nmedi cal system over there, and said that you nust use
el ectronic verification of sone description to cross-
reference for nedical errors in British hospitals, so that
was nunber one.

Nunber two, getting back to ISBT 128, it was
actually a British doctor who was at an |-TRAC presentation
in the south of England, and he had concerns about his
nursing staff. He was worried about errors, two nurses
wor ki ng toget her, cross-checking information.

Up to that point, they were using nornmal 7 eye-
readabl e digits Codabar. He was totally bl own away by the
fact that he knew that in a few nonths tine, he was going to

have his nurses deal with an eye-readable 13-digit unit
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nunber, and he was terribly concerned about the effect that
t hat would have on his error rate.

He realize that scanning a bar code of 13 digits,
or actually, inreality, in the bar code it is nore than
t hat nunmber of digits, but in scanning a bar code of that
| ength, the human perception is no different to scanning a
bar code of 7 digits.

So, two big factors driving the UK are the British
Governnment's enforcing conpliance. Nunber two is the huge
par anoi a about how nurses will deal with reading back to
each other ISBT 128 nunbers. There is no faith in that at
all inthe UK That is why they are going el ectronic.

[Slide.]

Il will finish off by saying that there is a
reference | encourage you to | ook at, published jointly in
Mlan, Italy, with the information from Georgetown, and
fundamentally, this is a sinple conclusion side that
basically says that the systemthat we designed, based on
the nodel that we started with, was attenpting to address
the two sides of the transfusion problemat the bedside.

That was the specinen collection and the bag

transf usi on si de.
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| apol ogi ze. Unfortunately, | amnot going to be
able to say for the open discussion tine because of needing
to leave, so | amgoing to open nyself up for any questions
t hat anyone nmay have at the nonent.

M5. SHEEK: What type of paper is used by the I-
TRAC, and does each pi ece have enough patient identification
to be used as part of the permanent chart patient record?

MR. CLARK: Basically, the kind of paper that is
used is inked paper, and ideally, though, if you work with a
dat a nmanagenent system you can actually transfer the
information froml-TRAC dowmmn to an MS, basically, a nedica
information system So, that would be the ideal goal.

There is no nore questions? Thank you.

M5. GREGORY: The next speaker is Dr. Cerald
Sandl er, Professor of Medicine and Pat hol ogy, and Director
of Transfusion Medicine at Georgetown University Hospital.

He is going to speak to us about a pilot program
usi ng the |-TRAC devi ce.

| - TRAC Pl us-Pil ot Study
DR. SANDLER: Thank you, Kay.

[Slide.]
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| am going to be describing a study that we
conducted at CGeorgetown University Hospital. It was begun
three years ago and i s ongoi ng.

[Slide.]

We studied the decreasing risk of transfusion-
rel ated human error by bar code identification of patients,
bl ood sanpl es, and bl ood conponents. Very sinply, we
conducted transfusions fromthe tine we collected the bl ood
at the bedside, tested it in the blood bank, and then
transfused the conponents in parallel, doing in one arm
exactly what was our standard operating procedure, and in

the other arm using the test system which was |- TRAC.

[ Slide.]
The process that | will be describing is the |-
TRAC arm | think you are all famliar with the other arm

The process begins at the nursing unit where the nurses
recei ved an order fromthe physician.

[ Slide.]

She goes to the conputer and will enter into a
special programthree identifiers: the patient's first
nane, |ast name, and whol e bl ood nunber.

[Slide.]
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From the conputer, there will be printed a speci al
bar code at the nursing unit that will be affixed to the
patient on the nursing unit, and that bar code has the
hospital name, a readable first and second nane, nedical
record nunber, and then the encoded bar code which can be,
as M. Cark explained, Codabar, can be |ISBT 128, can be
Code 39, whatever you want.

[Slide.]

W are starting the transfusion, and as M. dark
said, the program says, "Start by bar coding the nurse," the
person who is collecting the bl ood sanpl e.

[Slide.]

So, this erroneous first slide that | have for you
shoul d have been after the other one, and the signal would
have caused an audible alarm and an inability for the
programto go forward.

My first slide should have been the nurse, and
this nurse is going to collect the sanple. She is scanning
with the I-TRAC her bar coded personnel identification tag,
and then it will say, "Now, do the patient,” which was

the first slide.

[Slide.]
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The term nal, as you saw, is a conbination
scanner. It's a beaner, and it's a data termnal. Wat it
is doing here is sending the signal of the information you
just saw plus the tine and the date to a portable battery-
operated printer, and then this is a sticky label that is
being printed, that will be attached to the tube, and then a
second sticky label will be printed at this point, and that
will be attached to the form

We are going to get back to this as a big surprise
in ternms of what turned out to be one of the major benefits
of the whol e program

[Slide.]

W are in the bl ood bank. The tube has arrived,
and at this point, the tube can go straight off and be
dropped into the fully autonmated bl ood testing system The
| oop woul d be conpl et e.

In our hospital, that optional piece of software
that M. Cark described, that would link this information
into our hospital's informati on system we haven't purchased
t he optional software, which has got nothing to do with

transfusi on safety, but generation of records.
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That |ink, we don't have, so we are just going to
put that into our hospital information system and put the
tube straight into the ABS-2000. The ABS-2000 is a fully
automated, that is, a wal kaway bl ood typi ng systemthat,
using mcropl ate technol ogy, conducts an ABO and a D typing
usi ng solid phase red call adherence technol ogy, conducts an
anti body detection test, and using a nodified solid phase
red cell adherence nethod, would do a cross-match.

This is FDA-approved. So, if you have soneone who
can load a tray and work a screen, then, you can end up with
a cross-match ABO rh, and an anti body detection test at the

| evel of quality and proficiency required by the FDA

[ Slide.]

| love this machine. The ABS-2000 will 1og
reagents and sanples. It will prepare cell suspensions. It
adds the reagent. W are in a mcrotiter plate now It
will incubate it, wash it, centrifuge it, agitate it, and it

is going to read the results with a |aser beamsimlar to

the one that | amjiggling, and then you are going to get a

pattern that is going to be interpreted by a neural network.
Now, the neural network was devel oped by having

bl ood bank technol ogists | ook at the bottomof a mcroplate
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with a whole variety of patterns, and say this is what |
think it is, positive, negative, not interpretable, and so
forth, and then the neural network is built up on that
i nformati on.

So, when the plate goes through and the | aser
beans hit it, they look at that, and then they test that
el ectronic reading agai nst the results of a whole bunch of
med techs who read that, and that is how the interpretation
is generated. It prepares reports and then there is an
el ectroni c out put.

[ Slide.]

So, we have now conpleted the testing, and we have
gotten to the point where a printer in the blood bank is now

generating what M. C ark described as the cross-natch

| abel .

This cross-match | abel, as you can see, is bar
coded and will go on the reverse side of the blood unit. It
will have a copy that it has generated for the nedica

record nunber in its own synbology, the recipient's first,
second nane, and the bar code medi cal record number for the
patient.

[Slide.]
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We are now up at the bedside of the patient, and
we are going to initiate the transfusion. W are going to
bar code read the unit into the I-TRAC, checking the whol e
bl ood nunber, patient's name, and so forth.

[ Slide.]

We are now checking the patient's wistband and we
are goi ng back and checking the operator's wistband, and if
all of those steps are correct, there is no alarm and the
beaner can now be directed to a portable printer, the sane
one that we saw before, only this tine--and this answers the
guestion that was asked by the lady fromthe University of
Virginia--this tinme it will print out a sticky |abel, and
the sticky |abel says that nurse X, at such and such a tine,
and such and such a day, initiated the transfusion of such
and such a type of conponent with such and such whol e bl ood
nunber to the nane of the patient.

That sticky |abel then is attached to--this is the
patient's chart, this is our transfusion admnistration
record at our hospital, and here is the initiation of the
transfusion with all of that information on it.

At the conpletion of the transfusion, you can

generate anot her sticky |label and place that in the chart.
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There is an electronic signature fromthe bar coded
personnel tag indicating the positive identification of who
di d what .

[Slide.]

This is a blank slide. On nmy way down, | ran by
our adm nistration and told themthat | was going to present
this information, and they said, "Wll, let's see what you
are doing." | showed them sonme hardcopies, and they said,
You can't show themall that dirty |laundry about the errors
t hat we nake here.”

So the blank slide is the kind of thing that Dr.
Battl es showed you yesterday, that if you try real hard, and
you | ook, you uncover clerical errors, and all of this.
During the period that we did this study, we had the sane
nunber of re-draws up on the floor that you have, we had the
same nunber of Johnny Smiths that we wouldn't accept if it
was John Smith, and so forth, but the specifics, by a
specific institution, is sonmething that | amnot going to
gi ve you.

You know what you get. \What | can tell you is

during the study that we conducted at Georgetown, we had 100
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percent perfect |abel printing. Let me go over that because
that is one of the very special benefits that turned up.

We send back nearly 1 in 10 of every request that
comes down fromcertain floors - nmed students, new nurses,
and ot her people not famliar with. W need a clear,
| egi ble signature. W want the tinme and the date. W want
exact nanes, people not famliar with that send things down,
we send t hem back up

Nurses starting to talk about this process in our
hospital realize that during the I-TRAC study, 100 percent
of all of the |abels were perfectly accurate, 100 percent of
all the fornms were perfectly accurate.

No one had to re-draw anything, and the other
nurses on the other floor started to catch on to that, and
one of the problenms I am having now is the adm nistration,
realizing that this is not going to be given to us for free,
is very concerned about how expensive is this going to be,
because the nurses are really asking for it.

[ Slide.]

So, the study at the tine we concluded the first

phase of it, we had transfused a wide variety of different
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types of bl ood conponents, all of which are tracked by the
software of the |-TRAC

At that time, we had done 299 conponents to 148
patients. W are over 400 now. Specifically, the IRB
unbrella for the study has expired because we have noved
this technology into routine for the outpatient transfusion
service which is operated by 10 certified nurses.

So, we have junped in. W are now outside the
study on a 10-nurse unit for outpatients with regard to the
standard of identification--and | checked this with Kay
Gregory just a few mnutes ago to nake sure--the AABB
standard says there must be positive identification of the
patient and the conponent by the transfusionist, in
singular, at the bedside itemby item

So, the standard is that visual check nade by the
nurse. W use the |I-TRAC instead of the doubl e-check,
instead of the second nurse, and that is how that fits into
our SOP.

So, to summarize, conbi ning bar code and aut omat ed
mcrotiter plate technol ogi es reduces human error when
transfusi ng bl ood. Bar code readers inprove nurses’

ef ficiency because bar code readers can substitute for a
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second nurse when checking the bl ood bag and the patient
identification, and they |ove that.

They are busy, they don't want to have to go
chasing after soneone. They have got a PalmPilot in their
pocket, they scan it, they do it thenselves, and this wll
record a ot of transfusions, you can download it |ater.

The bar code reader printer systemelimnates
| abeling errors, which is a major cause of repeat bl ood
sanpling or redoing the forns.

Were are we going fromhere? There are two
directions. One, we are going to do further research with
this to try and determ ne what you m ght call the market
penetration, what fraction of nurses, who are not
transfusing nultiple units every day as they are in the unit
that we studied this on initially, what fraction of nurses
like this, that they are given this and |ife and death
depends on it. W say use this, and it is new, and it's
el ectroni c.

Most of the younger nurses who grew up with
conputers and PalmPilots, they love it, but what, as we go

in to people who didn't grow up that way? W don't know
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that answer, and we are going to be studying that in the
resear ch node.

The other is where do you get the noney for this,
and the only people that we can identify, who are going to
save noney, mght be the insurance conpanies. Wen | get
i nsurance for nyself of my car, because | have antil ock
brakes, that is a safety device, | get a discount fromthe
i nsurance conpany because they are going to have |ess
busi ness because | have got a safety devi ce.

We are |l ooking at the possibility that the insurer
of a consortiumof hospitals will save noney and m ght
consider an antilock brake type of discount that we would
use to fund the operations or partially fund the operations
of this.

For one individual hospital like mne, for ne to
sit with my risk manager and tal k about 20 deaths that are
going to occur next year, out of all the transfusions you
have heard, and all of that, that doesn't get nme to a point
t hey say, okay, we will wite out the check and we wi || buy
you one of these.

So, to fund this, we are going to be | ooking at

the insurance industry, and I don't know if any of you have
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got any particularly bright ideas about that, but that is
where we are headed.

Thank you for your tine.

M5. GREGORY: Qur next speaker is Steve MDernott,
and he is the Director of Marketing, Biologics Products,
Inc., in Salt Lake City. | think you can all appreciate
that he was willing to | eave the O ynpics and cone and speak
to us today.

He is going to tal k about Positive Patient
| dentification is More Than Just an Arnband.

Positive Patient IDis Mre Than Just an Arnband

MR. McDERMOTT: Good norning. It is an honor to
be here. After the traffic we have had in Salt Lake City,
495 | ooks relatively enpty, so | appreciate this
opportunity.

A |l ot has been said about engineers this norning.
| grewup in a famly of engineers, and unfortunately, |
went to business school. As | entered business school, ny
father pulled nme aside and gave ne one of those where-did-
we- go-wrong talks. So, please bear with ne, but | do
under st and.

[Slide.]

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



We have entitled the presentation, "Positive ID
is More Than Just an Arnband.” The thrust of our conpany
has been nmainly the identification of both the patient and
t hose sanples collected fromthat particular patient.

[ Slide.]

There are two basic types of errors that occur,
and | amdrawing froman article witten by Dr. Henry
Sol ownay.

A random error are those errors that occur when
you collect or test, repeat the same test on different
aliquots fromthe same sanple. They are accounted for with
their coefficients of variation and standards of deviation.

A gross error is an independent of any
mat hemati cal predictability except for the fact that we know
that they will occur.

[ Slide.]

| just defined what a randomerror was. A gross
error, a good exanple of a gross error is when we draw a
sanple fromPatient A and identify that sanple with a | abel
with Patient B s identification.

[Slide.]
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This is a classic exanple. It is a very popul ar
ad that our conpany has used to illustrate what a gross
error m ght be.

[ Slide.]

One of our client hospitals, the University of
North Carolina at Chapel Hill, a pathologist at the tine
that we inplenmented one of our patient identification
systens, made this comrent. She had experienced a
transfusion reaction shortly out of her residency program
and was a bi g proponent of positive ID of both the patient
and the sanpl e.

In light of much of the sophisticated and very
i npressi ve technol ogy we have witnessed this nmorning in
| aboratory instrunentation, it is interesting to note that
her statenent does still carry a great deal of validity.

"The substantial investnent in sophisticated
| aboratory instrunmentation is of little value unless the
identity of the patient fromwhomthe sanple was collected
can be assured.”

[ Slide.]

| am al so drawi ng from a previ ous speaker, Dr.

Sazama. | listened to Dr. Sazama about a year ago when
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was in Menphis at another neeting, and | amjust taking
excerpts. | checked with her at lunch yesterday if this
woul d be okay, so that was kind of a Johnny-cone-lately, is
it all right, and she said it was.

But she indicated in her presentation that the
basis of nbst |awsuits are negligence, and then she defi ned
the el ements of negligence. oviously, there is a duty
owed, responsibility, the responsible party failed to
performand it constituted a breach. Soneone was injured or
harnmed. The breach caused the harm and then damages can be
det er m ned.

The piece | want to focus on is the |ast piece.
She indicated that there were sone recent cases, negligence
cases. They have defined negligence as, "An inability or a
failure to adopt new technol ogi es or techniques."”

Patient msidentification results in basically
bad, bad things, as everyone knows, and we don't have to go
into those today. They have been reenphasi zed.

[Slide.]

A |l ot of people, however, have made the statenent,
“I't won't happen in nmy facility because we have policies and

procedures in place.” A good exanple of these are never

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



asked, "Are you Ms. Brown," but instead ask, "Wat is your
name?" |If there is no band, you don't draw fromt hat
patient. Always date, tine, and initial the tube. The lab
woul d reject all inproperly or unl abel ed tubes, and they
never pre-label the tube at the patient's bedside.

[Slide.]

The reality is, according to Dr. Sol oway, policies
and rul es can be broken and even forgotten.

[Slide.]

Dr. Howard Taswel |l conducted a study where they
i ntroduced clandestine errors into a hospital |aboratory
just to see if, in fact, in light of the practices they had
in place, if these could be detected. Thirty-eight percent
went undet ect ed.

[Slide.]

Anot her study conducted by Dr. Stephen Renner
where he surveyed what he classified as "wistband errors,"”
in 712 North Anerican hospitals. The phl ebotom sts were
used as the nonitoring group, and they checked I D bands
during rounds over a four-week period. Anost 2 1/2 mllion
| D bands were checked during that period of tine.

[Slide.]
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The result of that survey was obviously
significant. O the over 67,000 errors they encountered,
al nrost half were that 1D bands were nissing entirely.

They found sonme interesting things out. They
found that nost of the errors occurred, this type of error
occurred where the patient was admtted, the band was sent
with the patient's chart to the nurses station, and then the
nurse becane responsible for attaching the band at the
nurses station.

They had a rmuch | ower incidence of errors where
t he bands were actually attached at the point of adm ssion,
be it outpatient energency, inpatient adm ssions. They al so
found that a lower error rate resulted when phl ebotom sts
were used to help nonitor both the presence and legibility
of the ID bands, and refused phl ebotony when the bands did
not neet that criteria.

Al so, that interdepartnental comruni cation was
crucial as a nmeans of maintaining sone senbl ance of
effective and a safe system

[ Slide.]

Thi s graphic just shows basically the survey

results, and again, just to reenphasize the fact that the
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nunber one problem seened to be the fact that the patient's
| D bands were m ssing.

He went back and al so discovered that all of these
patients did receive a band in Admtting. Now, whether the
band was attached and subsequently cut off or just was
negl ected to be attached in the first place was not clear.

However, that continues to be a major problem
t oday.

[ Slide.]

Who causes these errors? Wll, obviously,
everyone causes these errors, and including the patients.
We have nmad cases in some of our hospitals where we have
heard stories of patient's parents that have renoved the
band because it | ooked unconfortable, of patients that have
t aken the band off.

For exanpl e, when a nurse needs to nobve or start
an IV, she will cut a band free, and instead of replacing
the band, she will tape it to the bedside, tape it to the
chart, or just throw the band away conpletely.

One of the biggest factors is the decentralized
envi ronnment that has becone so common in today's health care

envi ronment where shared responsibilities don't always carry
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with them an appreciation for the severity of the
responsibilities or the safety factors in place as part of
t hose duti es.

[Slide.]

Agai n, who gets hurt? W have nore or |ess gone
through that in the last day and a half. | will share with
you one story with respect to the community inmage of a
hospi t al

In a western part of the valley, in Salt Lake
City, there was hospital by the name of Valley Wst. Valley
West was in an area that has continued to grow and devel op
A few years back, Valley Wst had a nunber of problens, one
relating to transfusion and a surgical m sadventure.

Unfortunately, that got a lot of ink in the |oca
newspapers, and the conmmunity around that hospital nicknanmed
the hospital "Valley Death."”™ They subsequent to that found
that they had people that would Iive within a few bl ocks of
the hospital that required nmedical attention, and they woul d
request the anmbul ance take themto the University of Ut ah,
LDS Hospital, clear across town because of the concern for

the image at Valley West.
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It took two hospital corporations and a coupl e of
name changes and a | ot of other public relations noves to
clean that inmage up, and today it is a thriving and very
successful hospital, but that community inmge did take sone
time to reverse.

[Slide.]

Again, primary causes for patient identifications
or gaps in patient ID, the patients' bands are m ssing.

Anot her very conmon m stake or a conmon gap is that multiple
systens are in use.

| don't know how many people here have worked in
facilities where the patient receives one type of a band
when they are admitted to the hospital. They receive a
second type for blood banking, and then they receive a band
by the nursing people to indicate that they have a drug
allergy. Perhaps they cane in through the energency
departnent, they received a nanme and nunber down there, so
t hat band stays on.

If it's a maternity patient, they wear a band to
identify thenselves to their newborn children or child,
heaven forbid, children, at least in ny famly, we have

t hr ee.
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Then, one very interesting aspect is that there
was a | ack of standardi zation in processes between the
vari ous departnents. The policies were difficult to
enforce, and if | could, | would like to give you an
exanpl e.

Sonme of the policies that we have found as we have
gone in and worked with our client hospitals are nore
tradition or historic based. | don't know, and if you have,
and if a lot of people have heard this, raise your hand and
| will nove on.

But a few years back, one of the subcontractors
for the F-16 fighter jets received the specifications for
the seats, the pilot seats in the planes, and if specified a
specific type of leather. The |eather had been treated with
a certain type of chem cal, whereupon, on further
i nvestigation, they found that the chem cal was actually
camel urine.

They coul d not understand why this was an
essential part of a very sophisticated, high-tech aircraft,
and they began to investigate and backtrack. It turned out
that this spec had been carried forward from al nost the

begi nni ng of the aviation armof our armed forces, and it
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turns out that this canel urine treated | eather was actually
essenti al .

In the days of the cavalry, they would treat their
saddl es with canel urine, and that would elim nate the snel
that woul d potentially spook the horses, and yet this
particul ar specification had been carried forward to the F-
16’ s.

As you go through your policies and practi ces,
take a | ook at sone of the things that you m ght have, and
you will find that there is no rhyme or reason.

A classic exanple | like to use is | have a fairly
regul ar exercise program and | have a story. Every norning
| would go for a run, and I would pass a hone. There would
be a wonman on the front steps with a | oaf of French bread.
As | would pass this home, she would be hitting this snal
boy over the head with this French bread.

It happened day after day after day, and | didn't
understand. One norning as | am passing, she is striking
the small boy, but this tinme she has got a cake. MW
curiosity got the best of nme, and | stopped, and | said,

"Pl ease explain sonmething to me. Every norning | run by and
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you are beating this child over the head with a | oaf of
bread, and today it's a cake. Wiat's the story?"

She said, "Well, it's his birthday."

[Slide.]

There are sone m staken assunptions within patient
identification. |D bands are not souvenirs of a hospital
stay. Another comon phrase is patient IDis not part of ny
j ob, soneone else is re-band the patient.

A crucial elenent is that the patient is not
al ways capabl e of being an inforned consuner. | had an
operation a few years back. | had a skiing injury, and had
to have ny shoul der rebuilt.

My wife was in the roomwhen they cane in to prep
me for surgery, and she was anazed at how very docile | was.
After they left, she said, "They could have taken you to
Labor and Delivery, and you would have gone willingly." And
| believe that is true.

Most patients, fromthe |ay person's standpoint
will not object to or argue with those people who were there
to help them As a result, we can't always depend on that
person being a willing participant or active participant in

their individual care.

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



A study conducted a few years back showed that
when you enter a patient's room and on purpose call out the
wrong nane, al nost 85 percent of the tine, the patient wll
respond affirmatively, not because that is who they think
they are, but, golly, we are just trying to help.

[Slide.]

This is a classic exanple. | don't know if you
can read the caption, but | fit into this category, so it is
i mportant.

[Slide.]

Very qui ckly, how do our product |ines prevent
these errors? W specialize in patient identification
systens, and they range froma very sinple John Doe/ Jane Doe
type systemup through a full hospital w de bar coded system
with a lot of step in between. They are both nechanical and
el ectronic.

They conpl ement both plastic card and | abel
admtting systens, and |l et ne define what that neans. In
your hospital, if when the patient is admtted, a sheet of
| abels is printed, as well as an arnband, that is considered
a |label system |If a plastic card is enbossed, that is a

pl astic card system
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But we have patient ID systens for both. They are
very flexible, and, in fact, if | wal ked peopl e through 300
of our accounts, you would see 300 variations of the various
products that we offer.

[Slide.]

Now, they are not dependent on visual
verification. Because of their design, they physically
force the use of the ID band. They provide physical
evi dence of policy conpliance, and the very basic systens
provi de a nmechani cal neans of generating a |label directly
fromthe patient's ID bracelet. That |abel becones physical
evi dence of the fact that | used that ID band to print that
sanpl e.

Qur bar code system the |abel itself is evidence
of the fact that the conplete verification | oop was
conpleted. A |abel can't be obtained unless the various
steps in reading the caregiver's badge, in reading the ID
band, and scanning in the information fromthe worksheet al
match. And it does work in all areas.

One of the challenges we face with our bar coding
products is there are certain areas where it is difficult to

adapt el ectronic devices, in particular in infectious
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i solation areas, in sonme energency areas, in our

hel i copters, in anmbul ances, where because of the

ci rcunst ances, because of the type of patient, it is
difficult to carry in an electronic device, and because
right now nost of us are afraid to try to sterilize one of
our scanners for fear it just be an expensive lesson, and it
shoul dn't have been done to begin wth.

So, we do provide nmechanical |abel printers that
are fully sterilizable and can be used in these areas, and
they provide a fallback or mechani cal back-up position for
t hese systens.

[ Slide.]

Very quickly, these are just a couple of the
product lines. Identi-Match is just a blood recipient or an
energency system Again, you can see the small bl ue | abel
printer is a means of generating data that has been pre-
enbossed and a plastic tag.

[ Slide.]

This system can be upgraded to beconme an admitting
band and a bl ood bank band, and it's the Identi-Mtch II.

[Slide.]
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| denti-Match 11, | don't know if you can see by
these pictures, but in the center picture there are sone
alert |labels that can be inserted into the band, and that
becomes a nursing alert band, as well, so instead of just
having an admtting and a bl ood bank band, it is also a band
to provide Nursing with various alerts.

The advantage to having all of your information in
a single bracelet is as follows. First of all, Nursing has
sonme investnment in that band. They are less likely to try
to renove that band if it has data that they will need.

On top of that, because all of the information is
in a single location, they are not searching for additional
| D bracelets, but it is all contained in a single |ocation,
and thereby standardi zes your information transmttal.

[ Slide.]

This is a plastic card system The basic system
as you can see, and again we are putting a label directly to
the patient's bracel et.

[ Slide.]

This has the Nursing alert |abels.

[Slide.]
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This is an Identi-Cinic card that adapts again to
t he sane systens.

[ Slide.]

This is our ldenti-Scanner, our bar code data
collection. At the present tinme, we have three nodules. W
have a | aboratory nodul e, a pharmacy nodul e, and a pi ece
cal l ed Neolink, which attaches nothers and babies, and
provi des an activity report, so that it conplenents current
security systens in | abor and delivery areas.

[ Slide.]

This is an inportant aspect of our particular
approach to patient identification. W don't believe that
upgr ades should be nmutually exclusive of benefits that were
enjoyed up to that point. So, these are the building bl ocks
of what we consider a very conplete patient identification
system

First of all, if not all your patients are wearing
bands, no matter how sophisticated your downstream equi pment
and processes and instrunents are, they are of no use
because you cannot |ink anything back to that patient.

Qur bands, as you noticed with those bands,

because all the information is attached with a plastic tag,
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can nore easily be, if the band does have to be renoved, can
be cut free of the old vinyl strap and reattached.

Again, all of the data is located in a single
bracelet. The policies are standardi zed. There is a
mechani cal back-up for areas where the el ectronic devices
aren't able to enter or aren't as effectively used. And
t hen, of course, the bar code is kind of the icing on the

cake where we provide the automatic data entry aspect, as

wel | .

[ Slide.]

St andardi zation is an inportant aspect. 1In a
recent article--well, | shouldn't say recent--but about two

years ago in the Journal of the American Medi cal
Associ ation, they indicated that standardization is one of
the key factors in enhancing quality in health care today.

Qur lab labels are identified regardl ess of where
the sanple is drawn, and they are all done the sane way, and
all the alerts are contained in the same bracel et.

We participate in every step of the process, in
hel pi ng the hospital design their policy.

[Slide.]
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Very quickly, | just had a quick report. W
hel ped with Internmountain Health Care. They are a 24-bed, |
believe, hospital chain in the Internmountain West.

[Slide.]

Qur customers range from20 to 1,300, but they
range from20 to 650 beds. It was an 18-nonth project, and
t hey brought in representatives fromall najor hospital
depart nments.

[Slide.]

What they wanted to do was find the best nmeans to
identify their patients and enhance their quality.

[Slide.]

These are the steps they went through. | spent 18
nmonths on a comrittee working with them and this is just
one of the graphics they used in a presentation | made with
Ann Merkl ey, one of the quality inprovenent coordinator,
just to show wristband conpliance before and after.

VWhat is inportant about this is that although the
process was a few years old, in business school we | earned
the story of a factory where a |light sal esman canme in, and
he indicated that by increasing wattage, productivity would

i ncrease.
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They increased wattage in a certain area, and sure
enough, productivity increased. They increased wattage
again, they increased again. The cost accountant cane in
and he decreased the wattage, and the productivity stil
went up.

So, this was about four or five years after the
fact, and as you can see, these nunbers continued to be as
effective.

| thank you very nuch for this opportunity, and
just again to reiterate the fact that patient identification
is nore than just a product, it is a process.

Thanks.

Open Di scussi on

M5. GREGORY: W have tine for a few questions and

answers from our speakers so far this norning. |f anybody

has a question they would like to ask fromthe floor, if you

will go to the mcrophone. |If you have a question witten
down, we will take those, too.
Ira.
DR. SHULMAN. Hi. Ira Shulman from Los Angel es.
At our facility, which is a Level | trauma center,

we see about 10 or 11 trauma registry qualified patients
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daily, and many of themneed to go up into surgery, and nany
of those cases are banded before they go up to surgery, but
there is a tremendous tenptation for bands to be cut off,
especially off of wists in trauma surgery.

So, we do redundant banding, both wists and
ankles. M question is, in the banding strategy from
Bi ol ogics, | amassumng that there is a strategy for both
wri st and ankl e or other body part bandi ng?

MR McDERMOTT: Yes, there are. W have bands
that will accommpdate, not only different sizes, but every
type of patient, and the redundancy in banding is not an
uncommon practice in a lot of facilities.

DR SAZAMA: Hi. | am Kathl een Sazanma.

| have a question actually pronpted by Jerry's
presentation, so | will ask himthat part first, but then
may al so relate to Biol ogics.

It seens to nme that there are three opportunities
that still need to be addressed with the systens that you
have tried. The one is that there seens to be a gap that
doesn't incorporate the issuance and transport step, which
is a very highly vul nerable step once the blood is issued

until it actually gets to the patient's side, and there is
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an opportunity to capture the identification and the timng
of those steps, so that fromthe nonment the bl ood bank
issues the unit until it actually begins to be identified
and transfused, so | think that is an area for inprovenent.

The second is, what if you need a second tube,
which is a reconmendation that sone facilities are foll ow ng
if you don't have a nedical history and you want reverify
the ABO, is there a way to capture the fact that a second
has been drawn? It nmay not be necessary because you have a
hi gh degree of confidence in the identification that is
goi ng on.

Then, the third, and this is directed to both of
you, how do you know the band is actually on the patient?

DR. SANDLER: Let ne take questions 2 and 3 first.
Wth regard to a second tube, first, if you are using the
system and if you are using the ABS which goes with it, you
don't need nuch bl ood at all.

We operate on 3-mlliliter tubes, and froma 3-
milliliter tube, we are able to take the sanple that has a
positive anti body screen, do a panel screen, do an el ution,

and do the whole workup on a 3-mlliliter tube.
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DR. SAZAMA: | am not tal ki ng about how ruch
vol une you have. | amtal king about the fact that if you
have no nedical history to verify the ABO type of that
patient, there are sone facilities that will then draw a
second i ndependent specinen to assure that you have got the
ABO type and that patient correctly identified.

DR. SANDLER: Yes, and we have basically the sane
system and your question is if a new patient shows up,
brand-new to the institution--

DR SAZAMA: Correct, never seen before.

DR SANDLER: Never seen before --then, whatever
your SOP is, the systemcan adapt to it. |If you would Iike
to have a second sanple drawn by a different person or
what ever, that is adaptable.

Your third question began with B, and I can't read
my witing. Wat was the third question?

DR. SAZAMA: How do you know the band is actually
on the patient?

DR. SANDLER: How do you know the band is on the
patient, that is a very interesting question because if you

put the band on the person, because it conmes on that person,
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t hen, whoever that person is, even if everything el se goes
wrong, the wong blood can't go into the wong person.

DR. SAZAMA: Unless the band is the wong person.

DR. SANDLER:. Even if the band is on Mary Smth,
and it says John Jones, the wong blood can't go in because
you bar code when you draw the sanple, and then when you are
com ng back, you are going to bar code that person

DR SAZAMA: The band. But if the band is on the
wrong person, you are still going to do the wong, right.
nmean- -

DR SANDLER: You will transfuse blood to the
person that it was matched to.

DR. SAZAMA: M sidentified person, right. So you
won't kill the person, but you still don't know that the
band is actually on the right patient.

DR SANDLER Yes, that's a fact.

DR. SAZAMA: And you don't even know that the band
is on the patient. You can still have the band taped to the
bedsi de record. You can have it on the chart somewhere. |
mean everything that you have described presunmes that it is

physically attached to the person, and that has not been
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solved, that part of it. | amnot trying to be
argunent ati ve.

DR. SANDLER. No, no, | understand. Everything |
have descri bed depends on a professional person at the
bedsi de.

DR. SAZANMA:  Wich is where are today.

DR SANDLER: To do a certain mninmal behavior,
but if that m ninmal behavior isn't followed, then, yes,
things will go awy.

DR. SAZANMA: W are still limted by the fact that
you have got to physically attach something to the person in
order to start the whol e process.

DR. SANDLER: | wanted to go back to question 1
because it wasn't quite clear to ne why it is so inportant,
if we have the | abel on the back of the bag, and froma
safety point of view, fromthe safety point of view the
| abel is on the back of the bag, and however that unit gets
up, whether it's--we use pneunatic tubes--what the concern
would be in terns of safety when it gets up there, and it is
bar coded, why does that |ink--

DR. SAZANMA:  Well, first of all, not every

institution has pneunatic tubes, and they create their own
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separate set of policies that you have to follow. Those of
us who don't use pneumatic tubes have a person who cones
physically, collects the unit, and takes it somewhere.

| don't know about you, but | can share a story
about another institution | used to be with where the
transporter decided it was lunchtinme and took the bag of
bl ood right through the cafeteria line, and we do know t hat
timng is of concern, particularly for red cells.

So, one opportunity you can capture is at the tine
that it physically | eaves the bl ood bank, you can capture
both who or how, and the tine that it left that facility,
and the tinme at which sonmeone at the other end acknow edged
that they had received it and were ready to use it.

It's a controlled step that electronically, you
have the potential for capturing, so | was just going to
raise that as a question. Wy not capture the data, so that
t hen you have a conplete record?

DR. SANDLER. | think M. Cark pointed out that
there are--1 think he used the term"bells and whistles--
there are a variety of bells and whistles that coul d be

added on to the basic system
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| could easily imagine that the nmachi ne woul d
beep, beep, beep, beep four hours after the unit was
transfused--1 amsorry--four hours after the unit was
i ssued.

DR SAZAMA: No, | am concerned about the 30
m nutes before, when it is returned to the blood bank. |
don't know if you have nmany of those, but in systens where
you have red cell units com ng back untransfused, the tine
amworried about is the 30-mnute tine, and what that del ay
iS.

DR SANDLER: Sure, and | think all sorts of
additional things could be built into the systemthat aren't
t here now.

M5. BLADEN: Hi. Barb Bladen from Mont gonery
Ceneral Hospital. W are actually |ooking at sonme of these
syst ens.

My question for Steve is, it seens |ike we have
got the patient identification piece okay when you are
maki ng | abel s at the bedside. | guess my concern is the
created other source of error once the specinmen gets back in

the | aboratory, and you are popping these speci mens on

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



either the ABS or the Vitros, how are you interfacing that
| abel, testing label, to the results?

MR. McDERMOTT: |If you are just using the
mechani cal | abel printers, is that the systemyou are
| ooki ng at?

M5. BLADEN: That is the one we are |ooking at.

MR. McDERMOTT: |If you are just |ooking at the
mechani cal system what the majority of our facilities do is
they actually attach that |abel to the tube first, the |abel
generated fromthe ID band tag, and then they overlap with
the conputer, the ILS |label, which has your request data.

MS. BLADEN: Wich is ny other concern, because
that is |ike another source of error, so soneone in the
| aboratory is going to have to identify that before it goes
on a nachi ne.

MR. McDERMOTT: That's correct. What it does give
you, is does give you an audit trail, and the advantage to
that is, if | amjust using a single label, carrying that to
bedsi de, and I draw the wong patient, | have no
traceability of that error.

Wth this particular method, | have the copy of

the I D band of the patient fromwhom | collected the sanple,
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and then the | abel requesting a sanple froma different
patient. Side-by-side, you can at |east pick up that error
before you do the chem stry analysis and testing and

di agnosi s based on that sanple.

M5. BLADEN: | guess mny question is interfacing
the two, because then you still have the other source of
error of someone overw apping the wong | abel, the wong
testing | abel onto assessnent.

MR. McDERMOTT: You nean overlapping the first
t ube?

MS. BLADEN: The first tube is named Joe Snmith,
and your testing label is named Mary Smth, and you have to
put the testing | abel on before you put it on the machine,
so are you interfacing the two?

MR McDERMOTT: That is done at bedside. In fact,
probably the best thing to do is--1 don't know who are
wor ki ng with--but we could give you a list of custoners, and
they could tell you how they have resolved that.

That is by far the nbst comon approach, and
peopl e have their concerns about doubl e-|abeling, but by
putting the first tag on that is nade fromthe patient's ID

bracel et, then, overlapping it with the request |abel, they
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seemto find that that is very effective as a neans of at
| east catching errors before they take any work with that
sanpl e any further.

M5. SPRINGER:  Teresa Springer, VA Medical Center,
Washi ngton, D.C.

| was in a discussion about |ooking at sone of
t hese autonat ed bar code scanning itens that you can use at
the bedside, and it was alluded to in the last talk to sone
degree, but | amstill curious. Wat do you do with these
Pal m Pil ots when you are taking themfromroomto roomto
roon? Sone of these rooms are underneath Isolation, and
how are you goi ng about making sure that these little Palm
Pilots, which you just can't dip in clorox, as we have
al ready tal ked about, how are you naking sure that they are
bei ng decont am nat ed?

MR. McDERMOTT: | can take the PalmPilot in and
seal it inside a plastic bag, and scan through the bag and
read the data, and collect the data. The probl em conmes when
| have to print a label. |If | have ny printer inside the
bag, inside sone kind of a sealed area, as soon as | open
the bag, | have contam nated the printer, and that is what

our concern has been.

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



So, as an alternative in those particul ar areas,
they just use the little mechanical |abel printers. Those
printers can be detached, sent down to Sterile Processing,
and gas-sterilized, and they are very durable, but it is a
step back, but neverthel ess, at |east you are using the ID
band to identify sonmething, so it provides you with sone
met hod of utilizing the band to identify the sanple.

DR. SANDLER W haven't encountered that, and it
is a very interesting question. It happens with
st et hoscopes and ot oscopes, and a whol e variety of other
things, and it has been solved in that way.

As | indicated, the direction that we are going
now is research into what we call the penetration of the
mar ket, and | can give you a whol e bunch of scenarios--1
don't think anything is going to really, really work except
the old way, because there are so many.

| think that your scenario, and incidentally, the

scenario that Dr. Ira Shul man rai sed al so about people

sni pping things off, | think are going to be outside the
el ectronic box. | don't think that there is one systemthat
is going to work for all, and | think that the situation

that you described, 10 real bad energencies where |inbs are
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i nvolved, and a |lot of blood is splashing around, and
soneone is in aroomwith a white count of 100, and you
can't bring anything in, you really have to be very careful
about bringing stuff out and going sonewhere, those are
going to be, in ny opinion, outside the box.

So, | think it is a matter of what degree of 100
percent is going to be suitable for the failsafe electronic
bar code reading. | think it is going to be very high, but
it is not going to be 100 percent.

M5. GREGORY: | have a couple of questions for
sonme of our earlier speakers. First, for Ms. Rogenski.

They woul d like to know, have you noticed any
change in post-donation information as a result of using
your Cassie? They were likely to be nore truthful, have you
been able to denonstrate that?

M5. ROGENSKI: We do believe that we will see an
i ncrease, however, at this tine, we are only at our fixes
sites where it is a lot nore controlled environment, donors
are pre-screened by our Telerecruitnment Departnment. There
are nore regular donors. W really do expect, though, that
we W ll see an increase initially when we take it out on

nmobiles. At this date, we haven't seen that yet.
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M5. GREGORY: Dr. AuBuchon, the bl ood works only
if athree-letter code is only on the patient's wi stband.
How do you keep staff fromrecording the code on the chart,
the nurses station, the addressograph, or all kinds of other
pl aces?

DR. AuBUCHON: It certainly could be transcribed
el sewhere. It is not a fornmal part of the nedical record.
| would say that the primary reason that we don't see it
being witten el sewhere is that the nursing staff recogni zes
that this is an inportant safety advantage for the patients.

The nursing staff is the strongest proponents of

the bl ood | ock systemin our hospital. | never hear a
conpl ai nt about the blood | ock systemfromnurses. | wll
occasionally, not very often, but I will occasionally hear

one from a physician, usually, a physician who doesn't have
to deal with the systemor deal with a transfusion problem
The other feature probably that keeps the codes
frombeing witten where they are not supposed to be witten
is the fact that | do spend a fair anount of ny tine
wandering around the wards, people know ne, and they know
that if | were to see sonething witten sonewhere, woul d

take sone action
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We did find several years ago that the | CU was
using the bl ood | ock codes for an unintended purpose. Qur
i ntensive care unit, as probably many of yours, have
difficulty identifying who is really a famly nmenber and who
shoul d have access to information about critically ill
patients, and they began handi ng out the bl ood | ock code to
the fam |y nmenber authorized to receive information. That
is how they would identify the authorized receiver of
i nformation.

That led to a blood lock Iist appearing next to
t he tel ephone, the main tel ephone in the I CU, because when a
famly menber would call and want to know how their father
was doi ng, the person answering the phone would have to
qui ckly be able to identify whether or not that was the
appropriate person, and they didn't want to have to run to
the armof the patient to do that.

| saw that, and we had sone discussions with the
head nurse at the ICU, and they went to another system

M5. GREGORY: The next question is for Dr.
Battles. What is the back-up for PRISMwhen it fails since

a manual system could not be instituted?
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DR BATTLES: |In nost cases, there was sufficient
time within the equipnent. In sonme cases, they shipped the
units out to be tested in another facility.

M5. GREGORY: The second question sort of al ong
the sane line. |If you have two different PRISMs in
operation, does it matter when you use PRISMI| or PRISMII
when you have an initial reactive, and then you are doing
repeat reactives, when you are repeating the test?

DR. BATTLES: | can't answer that question.

MS. GREGORY: You can answer that.

DR. STEWART: | will just briefly address that.
There is a feature called the PRISMretest server, which
links multiple PRISMs together. So the retest managenent
functionality that | tal ked about, you could test an initial
reactive on one instrunent, and retest it, do the duplicate
retest on a different instrunent, and it will still
recogni ze the positive sanple |ID

M5. GREGORY: | have a couple nore questions for
Dr. Stewart. Does the PRI SM use disposable tips or a fixed
probe, and is carryover a problenf

DR. STEWART: Yes, each sanple is tested with

separate tips. A newtip is put on for each sanple.

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



M5. GREGORY: When PRISMis determining validity
of a run, does it take into consideration the results of
external controls?

DR. STEWART: That capability does exist. |
menti oned specifically the i ndependent rel ease control that
is provided by Abbott, but you can run external controls as
designated by the | aboratory, and you can set specification
l[imts on those either for tracking purposes or, if you want
themto invalidate the run, set it appropriately to do that.

M5. GREGORY: The last one is in your clinical
data or international data, do you have any results on
processing the required six assays in the U S. in regards to
reliability, failed runs, or initial reactive, repeat
reactive rates?

DR. STEWART: In terns of six assay system we do
not. Right now, for PRISMoutside the United States, there
are five assays in use, and the sixth channel serves as a
back-up channel, so in partial answer to the earlier
guestion, as Dr. Battles said, that is one of the
r edundanci es.

The sixth assay, P24 antigen, that is utilized in

the United States is under devel opnent, but there is no real
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field data with all six channels. The reliability of the
five-channel system has been very good.

M5. GREGORY: | have a question for Dr. Ted
Farrell. How does the Summit assure that each well in each

tray receives exactly the sane incubation tenperature and

time?
DR. FARRELL: Can you repeat the question, please?
M5. GREGORY: Yes. How does the Sunmt assure
that each well in each tray gets exactly the sane incubation

tenperature and incubation time?
DR. FARRELL: They are all incubated
simul taneously in essentially an incubation hotel, and those
i ncubation tinmes are all tracked by the central processor.
M5. GREGORY: Thank you. | think in the interests
of tinme we need to nove on to our next speaker. W are
going to nove into the realmof the future, what is in the
future in the way of technol ogies.
We are going to hear from Catherine Tilton, who is
the Director of Special Projects at SAFLI NK Corporati on.
She is going to talk about Bionetrics for Positive
| denti fication.

Fut ure Technol ogi cal Possibilities
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Bi onmetrics for Positive ldentification

M5. TILTON: It is always a dubious honor to go
right before |unch

| will start off by telling you that | know very
little about your profession and your area. M hope is to
i ntroduce you to a technol ogy known as bionetrics, and
specul ate on sonme ways that that m ght be able to be used to
hel p you with reducing the errors.

[ Slide.]

| amgoing to an introduction to biometrics, talk
alittle about identification applications, sone
consi derations al so.

[ Slide.]

VWhat are bionetrics? They are neasurenents of
certain physical or biological characteristics of an
i ndi vi dual that can be captured, stored, and conpared
el ectronically, so that you can verify the identity of that
i ndi vi dual .

Sonme exanpl es of biometrics are fingerprints,
facial recognition, speaker verification also known as a

voi ce print, dynam c signature verification, your iris
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pattern, your retinal pattern, and the others that you see
t here.

The | evel of uni queness associated with the
various different types of bionetrics varies by the type and
al so by the particular algorithmthat are used.

[ Slide.]

How do these work? Well, the first step is the
enrol | ment process where you need to capture that
individual's bionetric, and register it into sone sort of
dat abase. So, the person presents their biometric--1 wll
use the fingerprint as an exanpl e--places that on a
fingerprint scanner. It is usually an optical or a silicon
chi p scanner.

Then, that information is processed. Wat we nean
by that is you are taking fromthat fingerprint inmage, you
are extracting the useful, unique features or
characteristics out of that fingerprint, and basically,
turning it into a long binary stream of information.

Then, that information is stored somewhere. |t
could be stored in a central database, it could be stored on

a local PC, or in a device, or even on a Smart Card.
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Later, when you need to verify the identity of
that individual, again, that bionetric is presented to the
sensor device, it is captured, processed, but this tine it
i s conpared agai nst that previously stored bionetric
characteristic, known as a bionmetric tenplate.

Then, a decision is nmade as a result of that
conpari son on whether that is a match or a no-match, a match
bei ng you have a high confidence that that sanple canme from
t he sane individual as was registered.

[ Slide.]

W tal ked about enrollnent, and | told you a
l[ittle bit about verification. Verification is called One-
to-One Matching. |In this case, you are matching agai nst a
single record, against a clainmed identity.

So, you are answering the question is this person
who they claimto be or who | think they are. 1In this case,
again, you need a clainmed identity, sonmething |like a patient
| D nunber or sonething like that, so that when you pull that
record out of the database, you know which one you are
pul i ng.

The other type of matching is called One-to-Mny

Mat ching or ldentification, in which case you are natching
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an unknown sanpl e against all of the records that you have
in the database, and trying to answer the question who is
this person, is this person registered, previously
registered with us. Cbviously, the second is much nore
difficult than the first.

[ Slide.]

So, what do you need to nmake a systemlike this
work? Well, first of all, you need that capture device, a
sensor, depending on the type of bionetric, it mght be a
fingerprint scanner; for a voice print, it could be a sinple
sound card- m crophone conbi nation. Facial recognition, you
could use the video canera. Iris recognition, there are
speci al caneras avail able for that.

Once you have that information captured, that raw
bionetric data, there are algorithns that are used both for
processing the bionetric information. That is sonetines
called feature extraction. Then, another algorithmto
performthe matchi ng operation. O course, you also need a
repository or a database, sonmewhere to store those bionetric

tenpl ates that have been enroll ed.
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For privacy and other reasons, security reasons,
it is highly recoomended that that infornmation be protected
usi ng sone sort of technol ogy, such an encryption.

[ Slide.]

These are sone sanples of sone bionetric devices
that are out there. Just so you will get a feel for this,
in this case, you have a keyboard where you have a bionetric
fingerprint scanner built it. It also happens to have a
Smart Card reader in that exanple.

This is an iris recognition canera that is
typically used for physical access into secure areas. This
is a facial recognition system This is just a typical
vi deo tel econferencing type canera. This is a hand geonetry
unit, again typically used for physical access, tinme and
attendance, those types of applications.

You see sonething very simlar to that for the
annual passhol ders at Disney. They use a two-finger unit.
These are sone of the types of m crophones that you m ght
use for speaker recognition. This is a fingerprint scanner
that is built into a conbo device with a Smart Card read in

it. You have a fingerprint read built into a nouse.
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This is a chip, a fingerprint chip that is
actually enbedded in the Smart Card itself. Those are just
now starting to cone into the market. You can have them
built into peripheral devices. It this case, there are PDAs
t hat have got now fingerprint readers and ot her types of
bi ometric devices built into them

This is an iris canera for the desktop, and this
is just a signature pad. So, those are just a very brief
sanpling of sone of the devices that are avail abl e t oday.

[ Slide.]

What are sone of the benefits of using bionmetrics?
Well, they are very convenient, because there is nothing
that someone has to carry around or renmenber. They are very
accurate in ternms of being able to positively identify a
person. They are becom ng nuch nore socially acceptable.

It can prevent inpersonation, identity theft. It
is considered a strong nethod of authentication as opposed
to something you know, |ike a password. That frequently
conmes into play when you are using the bionmetrics for things
| i ke conputer network access.

They can be used to protect privacy, for exanple.

One of the applications for biometrics that is noving pretty
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qui ckly is the use of bionetrics for H PAA conpliance in
maki ng sure that access to clinical applications and nedi cal
records is limted to only those authorized to use those
appl i cati ons.

You al so can provide an audit trial. The devices
are becom ng nmuch nore expensive. O course, the main thing
is that bionetrics links an event or an action to a
particul ar individual, not just sonething that they know,

i ke a password or sonething that they carry around that can
be shared or m spl aced.

[ Slide.]

Here are sone of the applications where bionetrics
are being used today. | nentioned the nedical records.
There are actually a couple of patient ID applications out
there also in the pharmacy, various other applications in
financial, for network and computer security, many
applications in the government that you can see there.

| think that bionmetrics has got a reputation. It
canme froma | aw enforcenent background, and sone people fee
that bionetrics are this star wars, Janes Bond kind of

technol ogy, and that it is outrageously expensive and you
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woul d only use such a thing if you were protecting a nucl ear
facility or top secret information.

But the case is that the technology is here today,
and it is only limted at this point by your creativity and
the integration with various different sol utions.

[ Slide.]

So, how can they help you? As | was listening to
the | ast speaker--and | amglad that the Metro got ne here
intinme to hear that, so | have a better feel for where you
guys are com ng from-but when you are | ooking at having to
identify an individual, bionetrics, that is what they are
good for, that is what they do.

Sonme of the things you have to consider, though,
is that that patient needs to be enrolled initially, so at
what point would you enroll that person, when they are
admtted, at the bedside, at some previous visit to the
hospital. There is an enrollnent process in order to get
that person's characteristics into your systemto start
with.

It could also be used in conjunction with a
patient 1D card. Frequently, you will see bionetrics. The

bionetric tenplate, not for all technol ogies, but for sone,
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is small enough to be included in, for exanple, a 2D bar
code, that could be included on a label, it could be
i ncluded on a card.

We are al so seeing bionetrics being used with
Smart Cards where the bionetric tenplate is stored on the
card.

I n many cases, the One-to-One Matching m ght be
what you are | ooking for, and the accuracy is certainly
hi gher, the response tinme is certainly higher for a One-to-
One system However, if you do have a patient that is
unconsci ous or for some other reason you are unable to
identify them then, One-to-Many Mat ching nay be appropriate
in some cases.

Again, this is considered personal information in
nost cases, so you do have to consider the person's privacy,
and so the protection of that data, especially if it's
| ocated in a conmputer system so you want to make sure that
the systemis protecting that in ternms of encrypting and
signing the information, and having access controls on the
ability to access that information.

[Slide.]
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At some point, you can use this, as this slide
illustrates, there is a point where you have to enroll or
perhaps this person is already enrolled and now he is about
to have a procedure, so you have a device at the bedside.

| am showing a | aptop with the fingerprint scanner
attached. This could be a PDA with a fingerprint scanner in
it. So, that fingerprint then goes back, and the matching
is perforned in a central server. Then, the identity, it
conmes back so that you can nake sure that you know who the
person is that you are dealing with. That is just one
hypot heti cal exanple of how that m ght be used.

[ Slide.]

Anot her hospital application | already nentioned
is the data protection. Through the clinic, if you need to
make sure that the information that you are using throughout
your process renmai ns unchanged or unnodified or uncorrupted,
controlling access to that system would be inportant, and
bi ometrics can al so be done for that reason. Those
sol utions are depl oyed today.

[ Slide.]

So, sone of the considerations | nentioned, the

enrol | ment process and the | ogistics associated with that,
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and there is also the selection of the bionmetric technol ogy
type. There is quite a few out there, and you m ght have to
t hi nk about which one m ght be nost suitable for your

envi ronment .

Al so, the case where sone people are not good
candi dates for a particular biometric technol ogy. For
exanple, very elderly patients with very dry skin, sonetines
you can have difficulty with a fingerprint systemwth those
i ndi viduals, so you m ght also have to consider alternate
bi onmetri cs.

You al so m ght have people with certain
disabilities that are unable to use a particul ar type of
system and you m ght want to have maybe even two different
bi onetrics that you have the ability to use.

The device and architecture selection, taking into
consi deration the environnent that you are working in and
the space |imtations that you may have woul d drive sone of
your decisions in this area.

| know one hospital we worked with really wanted
the device in the keyboard, so that they didn't have one
nore thing at their nurses station that they had to have,

taking up the area. But also as was nentioned earlier, the
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cl eaning of the device. | know that we have a fingerprint
scanner installed at St. Vincent's Hospital in Indianapolis,
| ndi ana, and that was one of their concerns is that we need
to pour disinfectant over this thing, it's a silicon chip
scanner, how is that going to react.

In that case, actually, the device was nodified
with a seal to nake sure that there was no damage done to
t he device by the cleaning reginmen and the specific
di sinfectants that woul d be used.

O course, the other thing is howis this
integrated within your existing network system \Wen | say
"client platfornms,” | amtal king about your workstation,
your PC s and your applications.

So, there is systemintegration. |In the future,
there m ght be an enterprising vendor out there, that comnes
up with up a product very specific for this environnent. |
am not aware of any right now.

| nmentioned the database integrity and
confidentiality. There are always cost-performance
tradeof fs that you would want to | ook at al so, and standards
conpliance. There are a nunber of technical standards out

there with regards to bionmetrics, and I woul d suggest that
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you woul d want to choose sonething that conplies with those
standards, so that you don't have a proprietary point
solution, that as the technol ogy evol ves, you get | ocked
into as specific product or a specific vendor.

You want to be able to substitute and upgrade
your technol ogi es over tine.

Lastly is vendor selection. As you are working
with the various vendors, the trade association for the
bionetrics industry is the IBIA the International Bionetric
| ndustry Associ ation, which has nenber standards associ ated
with it in ternms of ethics, in ternms of privacy, and truth
in advertising, all those kind of things that you woul d
expect .

So, if you are looking for a vendor, you would
probably want to consider soneone that is a nenber of the
| Bl A

| nmentioned the synergy of technol ogies.

Bi onmetrics work very well in conbination with other

t echnol ogi es, such as PKI, such as Smart Cards. So, in the
systemthat you are devel opi ng or using, those are sone
possibilities on how they can be used together.

[Slide.]
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| have a conclusion slide, but I also nade a
coupl e of other notes, so | amgoing to nmention that.

Wen we tal k about accuracy of bionetrics, again,
| said it is dependent on the particular type of technol ogy,
but just as an exanple, fingerprint technol ogy, you can
expect to get about 1 tinmes 10 to the 6th accuracy out of
those. |Iris recognition, you will get a higher accuracy. |
think they claiman error rate of 1 times 10 to the m nus
78t h power, or sonething |like that.

Sonme of the other biometrics are not as accurate
as those, so that is one of the considerations that you wll
want to take.

[ Slide.]

I n conclusion, bionmetrics provide positive
identification of a human being. They can be integrated
into new or existing systens, and basically, can be used at
any point where you need to know or verify the identity of
t hat person

There are other uses beyond patient
identification, but |I think that is probably of nost

interest to you. It can be integrated with other
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t echnol ogi es, and the costs have come down to where they are
very cost effective.

My conpany, SAFLINK, doesn't specialize in patient
ID. |If anyone is interested, | would be glad to refer you
to other conpanies that would be nore suitable for that. |
menti oned the other nedical applications where you are
interested in conputer and network security, application
security, and that is actually the area where mnmy conpany
wor ks.

Thank you very much

M5. CGREGORY: Go ahead.

DR. LINDEN: Could you elaborate a little bit nore
on the limtations of this type of technology in the patient
setting, such as pediatric patients, babies, patients who
are unconsci ous, may not be able to cooperate? Which types
of nmet hods m ght work and which woul d not be applicable in
that setting?

M5. TILTON: That is a very good question, because
certain other technol ogies do | end thenselves to different
sets of user popul ations, environnments, and applications.

Fi ngerprints can be used, we have used them on

children down to about five years old, but when you start
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| ooking at infants and very young people, ny guess is that
there m ght be a special sensor that may be required for
that, because the finger is so small, and the ridge
structure. You know, we are | ooking at those friction
ridges on your finger, and they are very, very fine for
chil dren bel ow t hat age.

There may be, for exanple, iris recognition m ght
be sonet hing you would use there. One issue with that would
be that if your patient is unconscious, generally, they have
to be able to look in the direction of the canera, and if
they are not able to focus, that could be an issue with that
t echnol ogy.

The one thing with fingerprints on 5 and above,
that is sonething that they can be assisted with, where you
can actually pick up their hand and place their finger on
t he sensor, so assistance with sone of these in certain
cases may be required.

M5. GREGORY: Are there any other questions? |If

not, please help nme thank our speakers for this norning.

[ Appl ause. ]
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M5. GREGORY: W are now ready for our panel
di scussion, and I amgoing to introduce Marilyn Bogner, who
you net yesterday, and she is going to take it from here.

Panel Summary

DR. BOGNER: This will be a very brief discussion.
| had nentioned to Richard Lewis, is there any kind of
summary for the workshop, and in the best of traditions, he
said, yes, why don't you do it.

In turn, then we have a couple of people | am
going to call on to give their inpressions of the workshop,
just to kind of pull it together, to give us a sense of
cl osure for what is going on.

First, | going to talk to Dr. AuBuchon, if he
woul d give a few words.

DR. AuBUCHON: It is really striking when you | ook
at how conpl ex the bl ood banki ng and transfusion nmedicine
systens are that we currently have, that we succeed in
delivering a safe, fully tested, appropriately qualified
unit of blood, froma qualified donor, to the correct

patient as frequently as we do.
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| didn't attenpt to add them up, but there are
al nost i nnuner abl e opportunities to ness this system up, and
yet we usually don't. So that is the good news.

However, wi th whatever frequency we are failing to
achi eve that goal, we are failing to neet the public's
expectation. The public expects to receive the safe unit of
bl ood and the right unit of blood every tinme. That may be
an inpossible task for us to achieve, but we can probably do
better than we are doing. | think we can do far better than
we are doi ng.

| think it is inportant that we take advantage of
very innovative approaches, such as M ke Busch showed
yest erday, of using sone of the redundancies in our system
to identify where the system may not be functioning
properly.

By doing that, they are able to docunent that we
are usually performng our testing entirely correctly, but
ot her systens are showi ng us that we are not doing
everything that we mght do, and I think we should turn our
attention to those areas.

So, as | have stated earlier, | think we do need

to make the bl ood supply safer, but we need to make the
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transfusi on process safer, as well, and take advantage of
the steps that are available. You know, bionmetrics sounds
wonderful, it sounds very interesting. W aren't going to
go hone and use those things tonorrow, but we should go hone
and | ook at our systens, to start with, to see if the
systens are set up so that our humans in the system have the
greatest opportunity to be successful, and then take anot her
| ook at the systemto see where they can be bolstered, to
make sure the system nake sure the human is doing the right
thing at each step, so that we can indeed deliver the safe
transfusion that we all want to.

Thank you.

DR. BOGNER: Also, Dr. Hilborne is going to give
his summary, words to take away fromthe workshop

DR. H LBORNE: Wen | found out I was going to do
this, | jotted down a couple of notes fromwhat | heard in
the | ast day and a hal f.

The first nessage | heard actually yesterday was
that if our governnment can work together, probably we shoul d
be able to, too, so | think that is a challenge. As Dr.
AuBuchon said, by nedical standards, we are actually pretty

good in ternms of l|aboratory and transfusion medicine, and we
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ought to be noving our clinical colleagues along while we
are striving to the next |evel.

Basically, | heard fromDr. Sazama and ot hers, as
we went all the way up until the |ast presentation, how
i nportant patient identification really is, sonething where
we really need to focus our efforts, and that the nmgjority
of errors occur outside of the blood bank, but yet 25
percent still occur in the blood bank.

So, if we are really going to be high-reliability
organi zations, it is going to be very inportant for us to
actually respond and | earn fromthat.

| learned it wasn't good to be Type O but | am
aware there is nothing I can do about that, that we are
human. You know, if the presunption is guilt, we wll nake
sure that that happens. Usually, faulty systens are behind
human i ssues, however, and usually, there is convergence of
mul tiple factors.

| learned al so that sonetines cheap fixes result
in big buck benefits, that basically, we take risks all the
time, but we should actually work to m nim ze sone of the
nmore high-risk situations, and strive for healthy behavi or

and renove sonme of the incentives for at-risk behavior, so |
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guess | wonder why it was that the croissants were next to
the fruit this norning.

W learned a | ot about a just culture that wll
create a learning environnent, that will yield a responsive
culture, that we need to admt our m stakes, we need to
speak up when we see problens, and that will reduce
behavi or, but as we identify problens, it is very inportant
for us to be feeding them back.

We heard a | ot today about technol ogy and
aut omati on can help us out, but we shouldn't be accepting it
blindly, because as we inplenent new technol ogy, we wll
need to be vigilant that new errors, the kinds that we
hadn't ever seen or expected before in health care wll
start to energe, and we have heard that some of the vendors
are really very interested in working with us to nake sure
t hat that happens.

Fromny point of view, | think it is inportant to
gi ve the message that blood safety really is a conponent of
patient safety, so that as we are devel oping systens to
deliver safe health care, things |ike patient
identification, we need to be cognizant that we need to put

that together with other forunms and other activities where
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patient identification is inportant, particularly medication
adm ni stration, because it is a big one, so we need to do
t hat toget her.

| guess | learned in the last hour that if
Di sneyland can tell who I am and FedEx can use a bar with
my fingerprint, FedEx can tell nme, or ny retinal scan or
what ever they are using, and FedEx can tell nme with a bar
code where a package is anywhere in the world, | wonder why
it is that we can't tell these kinds of things in the
hospi t al

So, | think that we should | ook to Di sney, we
shoul d | ook to other industries, and it's a small world, and
if we are really smart, we will be nmoving to sonething a | ot
nore conpl acent than health care, which right now | ooks |ike
M. Toad's WId Ride.

DR. BOGNER: It nust have been Disneyland right
out in his territory.

Al t hough redundancy is very good in transfusion
medi cine, | amnot going to be redundant with any comrents
that we have had before, but just a comment, an observati on,

t oo, about the neeting here.
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| think it is wonderful, the nunber of people who
not only stayed throughout the day yesterday, but who cane
t he second day, often people drop off, and who are here,
even now, know ng that people have planes to catch, and
other tenptations to do, as well as get sonething to eat.

The interaction | think is very valuable at the
breaks, and | wonder again what the nessage was, not only in
t he placenent of the croissants next to the fruit, but also
the obesity display that was down at the end of the hal
consi dering the good things we have had, | am going to not
eat | think for the next nonth.

There is a great big thank you that I want to pass
on to Richard Lewis and to the organizing commttee, the
peopl e who wor ked together to make this happen, and Jim
Battl es, Kay G egory, Harold Kaplan, and Jeanne Linden.

| would like to ask Jeanne Linden if she would
like to say a few words just to tie us all together as a
per son who has been very nuch involved with the whol e bl ood
program and this neeting.

DR. LINDEN. | won't keep you, but just briefly,
my inpressions of the neeting are that I amvery pl eased at

how everything was able to cone together. | think we
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learned a lot. W clearly docunented the problens that are
out there, and we have al so been fortunate to be able to
draw from ot her industries to |learn sone of the principles
of approaches that we can try to solve sonme of the problens.

We have heard about sone of the technology that is
presently avail able, may be available in the future, and
maybe we can all put our thinking caps on and think about
how sonme of these can be applied to our particul ar
appl i cation.

| am very pleased with the nunber of people who
canme here to listen. | amconcerned a little bit, though,
that we are preaching to the choir. Wen you |ook at the
nost significant transfusion errors, those that involve a
patient actually getting the wong blood, three-quarters of
t hose occur outside the blood bank, and | think our
challenge is to spread the word to other parts of the
hospi tal about sonme of these things that we have | earned and
how sonme of these innovations may be able to be applied
outsi de the bl ood bank, as well as the chall enges that we
face inside the bl ood bank.

| hope that we can all apply what we have | earned

here and go out and spread the word to ot hers.
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DR. BOGNER: Just one | ast comment. Does
el se have anything they want to say, comrents about
wor kshop, anything in general? 1 don't want to cut

wi t hout an opportunity.

No? Ckay. Well, thank you very nuch for

attending. Let's thank our organizing group.

[ Appl ause. ]

anybody
t he

you of f

[ Wher eupon, at 1:15 p.m, the workshop was

concl uded. ]
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