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PROCEEDI NGS (810 am)

Agenda Item Openi ng Remarks, |ntroduction of
Panel

M5. LAPPALAINEN | am Sharon Lappal ai nen,
executive secretary of the dinical Chemstry and dinica
Toxi col ogy Devices panel. W are here this norning to
di scuss the issues surrounding self-nonitoring of blood
gl ucose or SMBG systens, glucose neters and test strips.
The goal of the neeting is to solicit informati on and
suggestions fromthe panel, professional organizations,
industry and consumers that will help identify how patients
are currently bei ng managed, determ ne what goals are
appropriate for different groups of patients and different
treatment regi mens, determne what device perfornance is
needed for support of these goals, discuss current
technology and its perfornmance capabilities and limtations
and identify areas in which the agency, professional groups,
pati ents and nmanufacturers can work together to hel p achi eve
the various goals of glucose nonitoring and contribute to
i ncreased qual ity patient outcones.

Topi cs of discussion wll include:

1. Inprovenents which can be nade in the pre-

mar ket review of these products, including changes warrant ed



inreviewcriteria and their application.

2. ldentification of realistic expectations for
t he physician and user of these devices based on current
t echnol ogy and determ nati on of testing needed to assure
product quality. D scussion will include consideration of
both existing technical limtations and the potentials for
changes in glucose neasuring technology in the future.

3. Inprovenents which could be made in the pre-
mar ket product testing to provide a nore realistic
eval uation of actual performance in the field.

4. Possible inmprovenents in the | abelling of
these devices to better reflect the expected performance in
t he honme setting.

5. Steps that could be taken to inprove the use
of quality control neasures in the honme setting.

6. Qher nmechani sns avail able to FDA or other
organi zations to inprove the practice of blood gl ucose
nmonitoring in the hone.

7. And lastly, inprovenents that could be nade to
FDA s existing guidance docunent entitled review criteria
for assessnent of portable blood glucose nonitoring, in
vitro diagnostic devi ces using glucose oxi dase,

dehydr ogenat es or hexoki nase net hodol ogy, draft version 2-



14-97.

At this time | would |ike each of the panel
nmenbers to introduce thensel ves. Please state your nane,
affiliation and your current FDA panel advisory nenbership.
Ve will start wth Dr. Habig.

DR HABIG (Good norning. M nane is Robert
Habig. | amdirector of corporate regulatory affairs at
Bect on D cki nson and Conpany and | amthe non-voting
industry representative for this panel.

M5. ROSENTHAL: M nane is Ellen Rosenthal. | am
an engineer and | ama consuner rep. to this panel.

DR FALLS: ood norning. | amDr. Beverly

Harrington Falls. | aman B-GYN with Cornerstone Health
Care in Hgh Point, North Carolina. | ama voting nenber of
t he panel .

DR CLEMENT: &ood nmorning. | amDr. Steve

d enent, an adult endocrinol ogi st here at Geor get own
University and | ama voting tenporary nmenber of the panel.
DR BQUGHVAN  Joann Boughman, vice president for
academc affairs and dean of the graduate school, University
of Maryl and, regular voting nmenber of the panel.
DR REJ: | amRobert Rej, director of clinical

chem stry and hemat ol ogy and the New York state Depart nment



of Health and associ ate professor at the School of Public
Health, the State University of New York at A bany and | am
a regul ar voting nenber of this panel.

DR GODSMTH Good norning. | am Barbara
@ldsmth. | amthe associate director of the Departnent of
Laboratory Medicine at St. Christopher's Hospital for
Children in Philadel phia and | ama voting nenber of this
panel .

DR COCPER | amJimGCooper. | ama
geriatrician. | amsenior nedical advisor at the Agency for
Health Care Policy and Research and | amalso on the faculty
of Uniformed Services University of Health Sciences and I am
a tenporary nenber.

DR GUIMAN | am Steven Qutrman and | amthe

director of clinical |aboratory devices.

DR ZAWADZKI : Good nmorning. | am Joanna
Zawadzki. | aman endocrinologist in private practice in
Rockville, Maryland. | amalso clinical associate professor

of nedicine at Georgetown University and | ama forner
nmenber of the FDA endocrine and netabolic advisory
comm ttee.

DR KURT: @ood norning. | amTomKurt. | ama

clinical professor of internal medicine at University of



Texas Sout hwestern Medical Center, a founder of the regiona
poi son center that is at Parkland Hospital and a forner FDA
nmedi cal officer. | ama regular nmenber of the panel.

DR ROSENBLOOM | am Arlen Rosenbloom | am at
the University of Florida at Gainesville, pediatric
endocrinol ogist and | ama voting tenporary nmenber of the
panel .

M5. LAPPALAINEN Additionally, | would like to
state that for the neetings today, Ms. Ellen Rosenthal wll
serve as consuner representative and Dr. Robert Habig wll
serve as the industry representative. The follow ng are our
current menbers on the panel: Dr. Joann Boughman, Dr.
Barbara Goldsmth, Dr. Robert Rej, Dr. Thomas Kurt and Dr.
Beverly Harrington Falls. | would like to state for the
record that the following individuals are the tenporary
menbers on the panel for today: Dr. Joanna Zawadzki, Dr.
Steven denent, Dr. Janes Cooper and Dr. Arlen Rosenbl oom

That you, and now | would like to turn the neeting
over to our distinguished chairman, Dr. Henry N pper.

DR NPPER Thank you. | amHenry N pper. | am
fromQeighton University and | amhonored to be chairperson
of the neeting today.

VW are continuing our consideration of cel



nmoni toring bl ood gl ucose systens today and we are going to
have two 15-mnute presentations fromthe FDA which | w |
introduce in just a nonment and then after that we will have
a norning of and an early afternoon of open public session
i n which sone manufacturers self-nonitoring bl ood gl ucose
nmeters and devices wll present their points of view

| will do ny best to be a bit by their tine today.
W started just a hair late and | apol ogi ze for that but we
are al so honored to have a canera crew fromthe Food and
Drug Admnistration today who are playing with alittle red
wagon and a canera over there and they are nmaking a training
tape to make it easier for panel nenbers to understand what
kind of nmess they are getting thensel ves into when they join
an august group like this.

| amglad you are here today and | amsure that
they are going to do, have a really good product for all of
us to see except for the people they picked to fil mbetween
7:00 and 8:00 this nmorning which is why you couldn't get in
here. You kept trying to get ne to get it right.

Ckay, are we ready for the FDA to talk? Kinberly
Trautman is here. (Good. Kinberly is a quality system expert
fromthe fice of Conpliance in the CORH and we are happy

to have her here to talk about the inpact of quality systens



regul ations. M. Trautnan.

Agenda Item FDA Presentation - Inpact of Quality
Systens Regul ations - Kinberly A Trautman

M5. TRAUTMAN  Thank you very nuch. Good norni ng.
| have 15 mnutes to talk to you and I amgoing to give you
just a brief overviewbut | would really like to entertain
any questions that you nay have because | think that is
really inportant for the panel.

So first | would like to tell you that GWs are
good manufacturing practice requirenents have been in
exi stence for nedical device, finished device manufacturers
since 1978. After 19 years, we have not revised that
regulation for the first tine and have revised it in what we
call our quality systens regulation that goes into effect
June 1, 1997. CQur old regulation is still actually in
ef fect today.

But the reason for, the najor reason for the
revision of the quality systemregul ation was the fact that
Congress gave us authority in 1990 to add pre-production
design controls to our review of finished device
manuf acturers and | think this nmay be inportant you when you
are taking into sone of your considerations of |abelling and

sone specifications because design controls add a great



benefit, not only to the industry but to the FDA in | ooki ng
at a product frombirth to death.

Before, what we usually were | ooking at in our
good manufacturing practices when an FDA i nspector went into
a finished device nmanufacturer was really what they were
doi ng on the manufacturing floor to manufacture a finished
device. Now, with the newregulation, we will also be
| ooki ng at how and what kind of controls were used in the
design of a device all the way fromits birth, all the way
t hrough the progress, while the glucose nonitors for hone
use woul dn't use servicing, but all the continuation of
post - mar ket surveillance and so forth to the death of that
device and this may be very inportant for you when you start
t hi nki ng about | abel I'i ng consi derations because when we talk
about design controls, we are not tal king about just the
design of the product itself but the design of the product,
its labelling, its packaging, its manufacturing processes,
its QAtests all together

And there is a lot of controls that can hel p
elimnate problens up front if the nanufacturer does this
correctly and follows the regul ation.

There is a couple of things that I noticed in the

guidance that | would like to also tell you that are GwW



requi renents our quality systemregul ati on picks up on.
Software verification and validation is nmentioned in the

gui dance docunent. This is also a requirenent for finished
devi ce manufacturers to have software vali dated whet her that
software used in the finished product or software used as
part of the manufacturing of quality systens. W feel that
software validation is the only way to assure reproduci bl e
results and so on only would our O fice of Device Eval uation
be looking at it, at software for certain particular

speci fication reasons but when our field investigators go
out, we will also be |looking at that software validation to
nmake sure that the manufacturer has used appropriate control
nmechani sns i n devel opi ng that software.

A coupl e other things in the gui dance docunent
that | noticed that mght be of interest. | amsure when we
are tal king about calibration tests and so forth that you
are thinking of what calibration is being used to actually
anal yze sone of the diagnostic aspects of the reagents but
the quality systemnot only tal ks about the design of the
product but it also has requirenents that everything that
the manufacturer is using to devel op that product has to be
calibrated. It talks about accuracy and precision limts

and so it goes all the way fromthe start of the



manuf acturing until it goes out the door so any products
that are used for finished device testing would al so have to
be cali brat ed.

The whol e concept of a quality systemis to try to
prevent during manufacturing problens up front before the
product goes out the door. There are several aspects of the
quality system The | owest aspect is the test and
inspection. There is lots of literature out there. Dr.
Juran and quality experts teach the test and inspection
during finished product devel opment really is the | east
pref erabl e manner becuase you really, even if you 100
percent test every product before it goes out the door as a
manuf acturer, you still are only likely to catch 80 percent
of all the product defects so you need a little bit nore and
that little bit nore is often described as the quality
assurance system

Quality assurance starts bringing in sone of the
aspects like | talked about using calibrated pieces of
equi prent, nmaki ng sure that the engineers and the peopl e on
the manufacturing line are trained, having the appropriate
environnmental controls to nake sure that different
particul ates in bi oburden may not affect your finished

product as it is going through nanufacturing.
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Conpl ai nt handl i ng procedures. Procedures in
place to take in information fromthe custoners, determ ne
if there is a problem if there is a problemtake the
appropriate corrective actions.

Now, that is quality assurance and now what we
have noved to in the newregulation like | said, is nore of
a total quality systemwhich we refer to as a quality system
which is the birth to death, fromthe design all the way
fromtransferring that design to nanufacturing, from nmaking
sure you have the appropriate purchase contracts wth your
conponent suppliers, making sure acceptance of those
conponents or reagents are proper with the appropriate
specificity, going all the way through to in process
testing, finished device testing, distributing the product.
Onhce the product is distributed, making sure that conpl aint
handl i ng systens are in place to handl e any post - nar ket
surveillance information or feedback

Having a corrective action systemin place to nake
sure that if there is sonmething that the conplaints are
showi ng that corrective action has been taken and this is a
conti nuous feedback | oop and we tal k about now we have a
systemin the new regulation which is closing the | oops. So

everything kind of ties back on itself and hopeful |y that
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w Il provide the best quality of a product as a finished
device going out to the public.

So that is just a general overview and | know we
don't have a whole |ot of time for questions and answers so
| would rather see if there is anything in particular on
your mnds that | may be able to help you with along the
quality systemregul ati on requirenents.

DR NPPER | think that Ms. Trautman has thrown
the neeting open for questions. |s there any person on the
panel who has any questions for her? Yes.

DR KURT: M nane is TomKurt. | aminterested
to know whet her or not gl ucose nonitoring devices are
required to be registered so in post-narketing surveillance
the problemis encountered that the current owners of such
devi ces can be notified.

M5. TRAUTMAN There is a registrational listing
regul ati on separate and that woul d depend on the
classification that a product would be set up but for nost
fini shed devi ces, a hone use product woul d have to be
registered wth the FDA, a nanufacturer woul d be registered
and they would list the type of products. But what | think
you are asking is you are nore interested in the

traceability of a particular product down to a particular
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patient.

In the act, in the Food, Drug, Cosnetic Act, we
are limted to how nuch we can nmandate a nanufacturer as far
as tracing it down to the user needs. nly on sone very
hi gh risk products where there is an unreasonable risk to
the public health and that is a very high threshold for us,
can we nmandate traceability all the way to the end user and
there is a tracking regul ati on whi ch tracks several
i npl ant abl e devices to the end user.

However, the quality systemregul ation has a
requirenent for traceability and what that requirenent under
the quality systemregulation does is it says a nanufacturer
has to be able to trace that particular product to the
initial consignee, the initial consignee being the first
personal outside of his control. So that may be a
distributor, it may be a particular hospital.

But what it isis it at |east provides sone
control mechanismand there is sone control nunbers so when
a hospital does get a honme or a patient goes and purchases
it off of a shelf, there is sone control nunbers that are on
t hat package so that if there is a problemthrough that
control nunber, the quality systemregulation requires the

manuf acturers to have what we call a device history record.



That device history record basically says how that product
was produced and how all the data and everything came out in
that production and shows how it neets the original
procedure of the manufacturer so that control nunber on that
product that goes to the patient, they can trace back and
| ook at the manufacturing record and say these were the
i ncom ng reagents used, these were the type of tests, this
is how much or howlittle or howclose it passed. Was it in
the mddle of ny passing range? Ws it stressing ny passing
range as far as specificity so there is sone traceability
aspects that are provided in quality systemregul ation.

DR KURT: Do you know of any gl ucose
manuf acturers or nonitoring nmanufacturers who i ndependent!|y
include a card in the device that they are selling for
mar keti ng purposes, so they could nmarket a future device or
reagents to the end user of the product.

M5. TRAUTMAN  You are asking if they put a card
in there and asking what? Asking for feedback?

DR KURT: To send in your nanme and address for
warranty purposes and then they woul d send out, for
i nstance, marketing information.

M5. TRAUTMAN  That woul d be conpletely the

manuf acturer's option. There is nothing in the quality

14



systemregul ation that would require themto do that.
Whether | amfamliar with that, the answer is no, but that
doesn't mean that it doesn't exist.

DR HABIG Dr. Kurt, having worked for one of the
manuf acturers that is represented here today, | can tell you
that nost manufacturers send a warranty card in the package
and request that each of the people who will end up with a
glucose neter fill out the warranty card. It is both for
manuf acturing traceability but al so for narketing purposes.
The percent return of those cards is not 100 percent so
manuf acturers do know a ot of the custonmers but it is not a
100 percent response on those cards.

DR N PPER Anybody el se on the panel wth
questions for Ms. Trautnman at this point?

M5. TRAUTMAN |Is there anyone who mght want to
t hi nk about what design controls are and how desi gn control s
may play into, when | | ooked at the gui dance docunent t hat
M. Qitnman had provided, there is a |lot of aspects of
specificity and so forth that are really truly approval
i ssues but also now starting June 1997, will be tied to the
quality systemregulation in the fact that nmanufacturers
have to have a controlled systemfor designing their

product, they have to have a design and devel opnent pl an
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they have to establish their design inputs and in order to
establish their design inputs, they need to gather inputs
froma variety of sources, including user needs in the
patients that they are going to be taking this to.

After they have their inputs, of course the
engi neers take and have these general specifications or
requirenents and start translating theminto engi neering
specs or into the appropriate specificity specifications for
the product. Then they are going to be required to do what
we call design verification. Design verification is actually
testing to make sure that the output of that reagent is
actually giving the results that they thought was going to
happen in the design input.

Beyond verification tests, the new regul ati on
requi res what we call design validation. Design validation
basically is an additional step on top of design
verification where manufacturers have to insure that they
are nmeeting the intended use and the user needs for that
product so there needs to be sone sort of what we call
clinical evaluation. Qinical evaluation should not be
confused with full blown clinical trials. dinica
eval uation can be clinical trials. It can be non-significant

risk 1RB studies. It can be the fact that many a



manuf acturer has a surgical suite or has a honme environnent
for this particular product set up. They nay ask sone users
to come in and play an test with the product and actually
view and see if the person can follow the instructions
properly and so forth.

So this requirement under design controls for
design validation really is an additional test to make sure
that the user needs and patient uses are really being
attended to. Wen we teach the concept of the difference
bet ween verification and validation, verification is saying,
okay, | have nade all these assunption up front in ny design
input that I know, when | go and originally devel op a
product, this is what | want to develop. But there is still
a lot of assunptions nade there so verification only says I
am nmaki ng what | thought | was maki ng.

Now, design validation is saying aml really
maki ng what | need to be naking to satisfy ny custoners.

Yes, sir.

DR REJ: This is very interesting and relevant to
this panel. Do you have copies of the quality system
regul ation here avail able for the panel ?

M5. TRAUTMAN W& can provide you w th copies.

DR REJ: Is it on your web site?

17
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M5. TRAUTMAN  Yes, it is, but we could al so
provi de you hard copies as well.

DR REJ: Ckay, and in the design, the natter
before the panel today are self-nonitoring gl ucose devices
and clearly the manufacturers have to have sone senbl ance of
a home environnent to test out such a product. Wat about
the end use of these products in a very, very different
setting like in a hospital? Wuld it be required then for
the manufacturers to also do that type of testing,
validation and controls for the different environnents for
the use of the product.

M5. TRAUTMAN  Yes, it would. [If the nanufacturer
knows that this product may be used in multiple settings,
then the requirenent require himto test that in the
appropriate settings that he knows it will be used in. Now,
of course, there are sone tines that a manufacturer nay
never know how a product may be used once it gets out on the
market but if he does know that his product will be used
both in a clinical setting as well as a hone environnent,
then he needs to be able to show that that validation has
accounted for both situations.

DR BOQUGHVAN  Joann Boughman, University of

Maryl and. That was actually sonething that slightly



concerned ne in a docunent that we have before us on page

ei ght where they were tal ki ng about physician's offices,

| aboratories and so on if this is to be used in hospitals,
it would have to be tested at three different hospitals but,
in fact, it seens to me the way the paragraph at the top of
page eight is witten that those devices intended for home
use only have to be tested at the manufacturing site.

DR TARPLEY: But according to this regulation
then, even if it was only at the manufacturing site, they
woul d have to do some sort of sinulated use testing or sone
sort of clinical evaluation and the next speaker, when they
tal k about human factors, the only real way to do that is to
have users sit down and use it and to really net the intent
of the quality systemrequirenment you don't want to pick
soneone who is a professional in this area and who knows it
all by heart.

To truly test and do design validation, they
should pick a typical or a normal adult or whoever woul d be
using this in the hone environnment and ask themto sit down
with the labelling, with the instructions and actual ly see
and interact what type of problens may occur. |Is the result
or is the readings that you can conpare to easily

under st andabl e and where there are confusi ons and where

19



there are problens, these should all be caught way up in the
desi gn phase so that if possible or where appropriate they
shoul d be changing that up in the design of the product even
before they start manufacturing and before it is ever

di stri but ed.

DR BOUGHVAN  kay, thank you.

DR NPPER Well, | think that the red light is
bl i nking up there and unless there is a last, pressing
question fromthe panel, | think that we would |ike to keep
you here as long as your enployer will allow you to stay so
we can conpletely interact because | think we are begi nning
to get the flavor for what, how this docunent is going to be
used and it is really helpful to have your discussion.

Thank you very mnuch.

M5. TRAUTMAN  Thank you.

DR N PPER (kay, our next presentation dealing
with human factors is by Ron Kaye. |s Ron here? Yes, he
is. Heis a human factors specialty with the D vision of
User Prograns and System Analysis, (fice of Health Industry
Prograns and the Center for Devices and Radi ol ogi cal Health.
M. Kaye. That little light up there should switch to green
eventual |y.

Agenda Item FDA Presentation - Human Factors

20
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| ssues - Ron Kaye, M A

MR KAYE Ckay. M. Chairman, distinguished
panel nenbers, |adies and gentlenen of the audi ence. M
name i s Ron Kaye and | have been asked to di scuss hunman
factors in invasive self-nonitoring bl ood gl ucose systens.

As an overview, inthis talk I will present its
purpose, | wll discuss the human factors perspective on use
error with self-nonitoring bl ood gl ucose systens. | wll
tal k about and clarify use error as it pertains to these
devices. | wll briefly discuss sone findings fromselected
studies that pertain to human factors and the use error for
sel f-nmoni toring bl ood gl ucose systens.

| will present sone strategies for reduci ng use
error and finally i will present the sumrary and
concl usi ons.

The purpose of this presentation is to naintain
and focus awareness of the panel on human factors
per spectives when considering the overall safety of self-
noni toring bl ood gl ucose systens and stinul ate conti nued
t hought on this topic.

| would like to talk a little about the subject of
human factors itself. Human factors is often m sunderstood

or at least understood in different ways by different
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people. This is nostly true because there is a persistent
tendency to bl anme errors invol ving technol ogy on the user.
In fact, users often tend to bl ane thensel ves.

A so, the termhuman factors can nean different
t hi ngs whi ch i s confusing.

So what are these multipl e neani ngs of hunman
factors? For one thing, human factors are characteristics
of people. These characteristics include abilities and
behavi ors that influence how peopl e use technol ogy. Human
factors al so are characteristics of the technol ogy i ncluding
design, the design concept and the costs that affect how
that technology is used by people.

Human factors is the scientific discipline body of
knowl edge and technique that is applied to the study of how
people interact with technology. Human factors is also the
activity of applying human factors techni ques, anal yses, or
data-gathering to i nprove systens that invol ve technol ogy
and peopl e as in doing a human factors eval uati on.

So what is the human factors perspective on use
error in self-nonitoring bl ood glucose systens? |naccurate
gl ucose neasurenents can result fromflaws in self-
nmoni toring bl ood glucose nonitors or their accessories.

They can al so result fromusers not know ng how or not being
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able to use self-nonitoring bl ood gl ucose systens or their
accessories to obtain accurate neasurenents. This

presentation concerns itself with the problens or "use
errors” that result only fromthe second cause of inaccurate
gl ucose nmeasurenents are nentioned here on this slide. That
IS, use error as discussed here does not correspond to
operational failure of devices.

To clarify this, let's consider a hypothetica
situation in which a well-intentioned user uses a precise,
accurate and fully operational device. Wth this user and
devi ce system you woul d expect accurate output. |If the
output, in fact, is not accurate, use error has occurred.
The cause or causes of this use error are human factors of
the user and/or the nmeter and its accessories. | nust say
that | was very happy to hear Dr. denent's conment
yesterday stating that we nust consider the user as part of
the systemand | couldn't agree nore with that statenent.

So what are the human factors that cause use
error? On a very general |level, use error can be expected
when users experience difficulty using a device due to
cognitive, perceptual or notor limtations on the part of
the user. The use error can al so be expected when users may

not be aware that they are using devices or accessories



incorrectly.

Finally, use error can be expected when users nay
not be aware that the accuracy of the device has been
affected, perhaps by external influences such as
tenperature, humdity or by blood hematocrit |evels.

Wiy is consideration of use error inportant? Use
error can and does cause harmto sel f-nonitoring bl ood
gl ucose systemusers when deci sions on how to mai ntain bl ood
gl ucose are based on neter output that does not refl ect
actual blood glucose levels. Patterns of use error nay
i ndi cae that the device design, training, |abelling, or any
conbi nati on of these may be inappropriate for users.

If you review literature on this subject, you wll
find that several different terns are often used in
reference to self-nonitoring bl ood gl ucose systens for what
is being calls use error in this discussion. These include
user error, human error, procedural error and poor judgnent.

The termuse error is preferable to these other
terns because it is not beneficial to consistently blane
users for errors or |ack of good judgnent. To invoke the
idea that human error is always unavoi dable, or to | abel
errors as procedural when users may, in fact, be unable to

per f or m pr ocedur es.
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Use error is notoriously difficult to identify and
understand. This may be true in part becuase it is
difficult to test the accuracy of self-nonitoring bl ood
gl ucose systemneters under realistic use conditions as we
have been di scussing. For one reason, when observed, users
wll performdifferently and there is also the possibility
of inadvertent coaching or instruction during any kind of
observation or data collection.

Al so, use error is nost |ikely underreported and
when it is reported, the information supplied is often
limted as we discussed follow ng Sharon's presentation
yesterday. Use error scenarios are not well understood and
finally the clinical significance of use error is not wel
under st ood.

The Food and Drug Adm nistration continues to
receive many reports of problens with self-nonitoring bl ood
gl ucose systens. Known or suspected causes of errors
i ncl ude neter mnaintenance, incorrect techni ques or operating
procedures, failure to follow instructions, use of expired
or split test strips, use of strips inconpatible with
meters, environnental factors including tenperature,
humdity or altitude, extrene |evels of blood conponents

such as hematocrit and | ack of or inadequate user training.
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| would like to talk about sone findings and

concl usions of selected studies for those of you who nmay be

following along in the handout, | think the pages nay be
slightly reversed. | amtal king about the Jovanovi c-
Pet er son page which may be the next page for you. | am not
sure.

Studies that pertained to this topic include an
interesting study that appeared in D abetes Care in 19888 by
Jovanovi c-Peterson et al. This study was called
"ldentifying Sources of Air in Self-Mnitoring Bl ood
Qucose.” The rationale for their study, and I won't get
into the results of that study, but the rationale for their
study was interesting. The authors stated that although
previous studi es of glucose oxidase strips have found them
to be precise and accurate, few studies have been perforned
in the real world of patient use.

In 1990, the Departnment of Health and Human
Servi ces sponsored or rather it was conpleted in 1990, a
study called "Human Factors in Self-Mnitoring of Bl ood
Qucose.” In this study, the accuracy of results was found
to be influenced by factors including neter famliarity to
the user, anbient tenperature, neter cleanliness, and the

use of split test strips.
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Wer eby the percentage of observed readi ngs
produced by study subjects deviated nore than 20 percent
from basel i ne referenced neasures are shown int he
correspondi ng percentages and in this case, anbient
tenperature interestingly had the | argest inpact.

It is our understanding at the FDA that industry
has taken steps to respond to these concerns and, of course,
we are tal king about a technol ogy that has changed in the
ensui ng seven or eight years since the study was done.

The American D abetes Association Panel
Conferences in 1986 and 1993 i ncl uded sone interesting
statenents that correspond to human factors concerns for the
use of these devices. The 1986 conference concl uded t hat
future systens should be sinpler and | ess dependent on user
skill. This statenent was also reiterated in the 1993
conf erence.

Al'so in 1993, fromthe 1993 conference, was the
statenents that systens should be easy to use by children
and peopl e with decreased vision, inpaired manual dexterity
or other special needs. As we know, one or nore of these
concerns often apply to users of self-nonitoring bl ood
gl ucose systens.

The 1993 panel also stated that better nethods are



needed to detect and prevent anal ytic user and sanpl e
collection errors.

Taki ng equity reports from 1994 and 1996 t oget her,
they nade sone interesting statenments. They said that
problens related to use error commonly occur with bl ood
glucose nonitors. They said that calibration and cl eani ng
of nonitors is often ignored. They suggested in that
incorrect test strip storage and inproper user technique
contributes to erroneous results and they recomrended t hat
t he conpetency of users be eval uated periodically.

D scussing the strategies for mnimzing use
error, near term FDA objectives as we just discussed in the
previous talk, include that reasoned good manufacturing
requi renents which will soon becone nandatory. These
i ncl ude a design input requirenment which reads, "Each
Manuf act urer shall establish and naintain procedures to
ensure that the design requirenments relating to a device are
appropriate and address the intended use of the device,

i ncluding the needs of the user and patient."

Anot her QWP requi rement concerns desi gn
validation. This states design validation shall ensure that
devi ces conformto defined user needs and intended uses and

shall include testing of production units under actual or
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si mul at ed use conditions.

Anong ot her suggestions, the 1993 Nati onal
Steering Commttee for Quality Assurance in Capillary Bl ood
A ucose Mnitoring nade three recommendations that are
pertinent to use error and human factors.

The 1993 Steering Commttee recomendati ons
i ncluded a recomrendation to establish a task force to
determne the clinical significance of use error. They said
user error. | inserted use error. And to analyze factors
that could contribute to clinically significant procedura
errors and inaccurate test results.

Anot her recomrendation was to establish uniform
guidelines for training users or verifying their skill and
finally to increase patient access to training and
educat i on.

Summary and conclusions. First, | would like to
say that inaccurate glucose nmeasurenents can result from
flaws in the self-nonitoring bl ood glucose nonitors or their
accessories but these problens are not use errors as
di scussed in this presentation. |n sone cases, self-
nmoni toring bl ood gl ucose systens nmay be accurate, precise
and fully operational, the results are inaccurate in the

hands of users. This is use error as di scussed here.
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Patterns of use error may indicate the device,
design, training, |abelling or any conbi nation of these nay
be i nappropriate for users. |Identification of use error
w ||l consider characteristics of users as well as
characteristics of devices. It is difficult to test the use
of self-nonitoring bl ood gl ucose devices under realistic
si tuations.

Pl ease bear in mnd that user error will self-
nmoni toring bl ood gl ucose systens is very likely
underreported and not well understood. And, finally,
regul atory manufacturing and user communities shoul d
nmoni tor, understand, and take steps to reduce use error with
sel f-nmoni toring bl ood gl ucose devices. | appreciate your
attention. Please |let ne knowif you have any questions or
comrents on this topic. Thank you.

DR N PPER Thank you very much. | amsure we
will come back to you many tines today in our deliberations.
Are there any questions fromthe panel briefly for M. Kaye
at this tine? Hearing none, thank you very nmuch. W are
running just a little late becuase we got a little bit of a
late start but | still would Iike to do our best to keep on
track as the clock allows us to do now.

W are about to nove to an open public session.
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During this session, we are going to hear perspectives on

the manufacture of SMBG neters. There are speakers who are
public attendees that have contacted the executive secretary
prior to the neeting. These speakers will address the panel

and present information relative to the, relevant to the

agenda and t he speakers are asked to state whether or not

t hey have any financial involvenment w th nanufacturers of

any products being discussed or with their conpetitors.

The order of presentation as | have been given it
today include the first presenter is Ken Ervin fromlLife
Scan. Is M. Ervin present? W wll reset the little
traffic light for you up here and you have got 15 m nutes.

If you finish early, we will ask you a few enbarrassing
gquestions if we can.

Agenda Item Qpen Public Session - Ken Ervin

MR ERVIN (ood norning, distinguished nenbers of
the panel and | adies and gentl enen of the audience. M nane
is Ken Ervin. | amdirector of technical support at Life
Scan. | have been there for nearly 14 years now so | have
seen a lot of change in the glucose nonitoring business.

M/ objective this norning is to try and convey a
perspective fromthe nmanufacturers' point of view regardi ng

t he performance capability of glucose nonitors and in terns



of the current technology and then to suggest that the DCCT
may have already taught us what is actually required in
terns of that performnmance.

| think as a preface it is fair to say that this
is an intensely conpetitive industry and as such that
conpetition is going to continue to drive inprovenents in
the technol ogy |l eading to better accuracy and, as nentioned
earlier, reduction of use error. | think everybody
recogni zes the benefit of glucose nonitoring but not
everybody recogni zes the challenge that this presents to
manuf act ur ers.

| amgoing to try to give alittle perspective
here. There are an estimated five mllion neters at this
point intine. And during 1997, we estinate that sonething
on the order of two billion tests are going to be perforned

inthe United States. |nagi ne the possible conbi nati ons

here with any given product. Wat we are saying is that any

strip fromliterally thousands of strip lots can be used in
any neter of which there may be a mllion or nore of a
particul ar brand and we are asking that product to be
accurate over a very broad range of conditions. This is an
i mrense task. It is an awesone task for the manufacturers

to try and acconpli sh.
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As we have seen, clinical perfornmances generally
assess by conparison to sone reference nethod often a
| aboratory nmethod and it is often shown using the error grid
as we saw yest erday.

The error grid as we recall is based on a prem se
that an error of plus or mnus 20 percent was clinically
accurate. Now, that error grid as we renenber from
yesterday is from1985. As far as manufacturers are
concerned, we want our products int eh Aregion. W are not
maki ng products or products that provide results in the B
and Cand D and E regions are not our target. Qur
speci fications, our design and our process controls are
intended to provide results within the A region

However, when we [ook at that A region, we are
talking about a termwhich I will call total error. | wll
conme back to that in a nonent.

Wen we | ook at the |Iower end of this scatter plot
called the error grid, manufacturers are targeting that
region | have indicated on this graph that Dr. Ratner used
yest erday which shows a constant error from approximately 75
mlligrans as far down as the neter will read. Wat we have
found and what the current technology will provide is

essentially a constant error at that point. W do not speak



34
in terns of percentage at that point because as you go to
| ower and | ower gl ucose val ues, percentages becone absurd so
we speak in terns of an error of plus or mnus 15 mlligrans
which is equivalent to 20 percent at 75. That is what we
are targeting with specification and process control.

DR N PPER Excuse ne. The previous slide was
taken off before |I finished reading the bottom and | am
wondering if that was a two-standard devi ation phrase that
you are tal king about.

MR ERVIN That is correct, and | amcom ng back
toit.

DR N PPER Thank you. | apol ogize for the
interruption.

MR ERVIN | spoke in terns of total error.
Renmenber, we are tal king, we expect these mllions of neters
and billions of test strips to fall within that A region and
we have to define this in sonme statistical term W are
using total error which is intended to enconpass a nunber of
variables and it does, essentially represent 95 percent of
all data that we expect to see with a given system

So let's take a | ook at what does, what we have to
include in that. | have already nentioned neter to neter

and strip lot to strip lot. Renenber there is also within-



lot variability. In blood glucose nonitoring, we are
working with a blood sanple which is inherently nore

vari abl e than plasma sanples that get used in the | aboratory
in that we have to deal with hematocrit variation as well as
such things as P2 and, of course, endogenous and exogenous
interfering, potentially interfering substances and

nmedi cati ons.

VW have to do this with a neat sanple, neaning we
do not get to dilute it. In the laboratory they are able to
di lute sanpl es which assist in establishing a nore uniform
test medium W have to contend w th environnent al
variations, tenperature, humdity, and altitude.

Furthernore, we have to contend with variations in sanple
vol ume and the nethod and timng and such in its
application. The design of these products is intended to
mnimze all of these variables and their inpact on the
result but they do contribute to sone variability.

In spite of these many variables, we believe
current technol ogy is capable of delivering a total error of
plus or mnus 20 percent and in ny own personal experience |
have been told by many clinicians that they routinely
observe better than that but | would also say that there are

institutions, for exanple which are capable of exerting some
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control over the user, that is through patient education and
trai ni ng

M/ conparison, |aboratory glucose results are
perfornmed under very well controlled conditions and they get
to use the nore uniformserumor plasma sanpl e and even so,
results will vary by as much as five percent and on occasi on
| have seen it as high as ten percent.

V¢ just heard a presentation on use error.
Remenber | said earlier that nmanufacturers are interested in
illTumnating error that falls outside of the A region so our
efforts over the years have been focused on such things as
sinpl er procedures, finding ways to instruct the user
t hrough the device, through the use of icons or word
instruction on the display.

V¢ have focused on trying to provi de technol ogy
that can operate with nuch smaller sanples and to provide
error nessages if they do not apply the correct vol une of
sanple. And in recent versions of products there has been a
great deal of focus on error nmessages for other potentia
use error.

What | would like to do nowis shift alittle bit
tothe DCCT and | think it is fair to say that when that

study began, people were using what we now call first
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generation products. These were products with a fair anount
of user influence on the test result involving bl ood
removal, timng and those factors. Towards the end of this
study, products of the second generation, elimnating those
procedural steps began to be used and those products, when
used correctly, were capable of providing results within 20
percent of reference val ues.

The results of the study itself, that intensive
therapy with | DDM del ays the progression and sl ows the onset
of clinically inportant retinopathy, nephropathy and
neuropathy are well known. There was, however, a downsi de.

It was al so noted that the incidence of
hypogl ycem a was approximately three times higher in the
i ntensive therapy group. However, overall, long term
conplications were reduced by up to 60 percent and | point
out that the self-nonitoring bl ood glucose technol ogy was a
key tool but only part of what was involved here in terns of
di abet es managenent practices that nade these inprovenents
possi bl e.

As | mentioned earlier, the industry is going to
continue to strive for nore accurate and reliable results.
Conpetition is going to drive that. However, the question

that really needs to be addressed here is not whether we can
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nmake the products nmuch nore accurate but rather how we can
inprove its accessibility and applicability to achieving
quality patient outcones. Unless we would suggest and |
t hi nk we have heard comments previously that are consi stent
with this, that the best | everage point for inproving
pati ent outcones invol ves addressing the obstacles in the
health care delivery systemthat prevent the broad
depl oynent of effective di abetes managenent practices.

For exanpl e, patient education and access to that,
physi ci an and phar nmaci st education, diet and behavi or
nodi fication, frequent testing. |In the DCCT, one of the
mai n di fferences between the intensive therapy cohort and
the control group was frequent visit with the physician
whi ch provides for surveillance of their proper use of the
monitors, reinforcenent, all the factors that tend to keep
the patient involved in doing things correctly. And, of
course, intensive therapy.

Those are ny commrents and I amwi lling to accept
questi ons.

DR NPPER Thanks. W have a couple mnutes for
questions if there are any. Dr. Harrison Falls, please?

DR HARRI NGTON FALLS: | appreciate, this is

Beverly Harrington Falls, | appreciate your very excell ent



presentation and do have a coupl e of questions regarding the
variation. You had said that sonetinmes the |ab woul d have
five, up to ten percent variation

MR ERVIN That is correct.

DR HARRI NGTON FALLS: What are you basi ng that

on?

=

ERVIN  Person experience.

=

HARRI NGTON FALLS: Evaluation of a single
sanpl e?

MR ERVIN As director of technical support at
Life Scan, when we receive conplaints regardi ng i naccuracy,
we investigate those conplaints and part of that is to
understand if there could be sonething systenatic that m ght
be contributing to error that we can address with design or
labelling, so forth. Over the years, | have done nmany such
investigations and | have seen in nmany situations
differences on the order of five to ten percent between
| aboratory instruments within a given institution.

DR HARRI NGTON FALLS: So the variation was
actually between different instruments?

MR ERVIN That is correct. There is also sone
variation within a given instrument and that probably is

best indicated through such things as the CAP surveys. They
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give you a neasure of the standard deviation within the
gi ven instrunment type.

DR HARRI NGTON FALLS: The ot her comrent | wanted
to nake was in tal king about use error this nmorning it seens
that patient expectations is one of the factors that needs
to be included al though instrunments and the technol ogy are
continuing to becone nore accurate. |If a patient realizes
in particularly in a self-nonitoring bl ood gl ucose devi ce,
that it is not necessarily a gold standard although it is
aimng for that but it is just a way of nonitoring between
heal th care contact so that appropriate adjustnments m ght be
nmade, then the public woul d have a better understandi ng of
what the goal of using these hone nonitoring devices is.

DR NPPER Thank you, Dr. Rej?

DR REJ: Thank you for the presentation. You
just nentioned in your comrents a followup on conplaints
fromusers of your product. Can you give this panel a sense
on how frequently you hear fromyour folks in a negative
way? W saw a very inpassioned video tape yesterday and
this panel on other occasions has heard presentations by
di abetics and the sense that | got is they are very
dissatisfied with the products they are using, or at |east

t hose that have cone to this panel and that was nade cl ear
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in yesterday's video tape and now | amhearing quite a
different story fromthe purveyors of these products and |
amjust curious. | mean, do you get one call a day, do you
get 1,000 calls a day?

MR ERVIN W get many calls a day. | can't tell
you the exact nunber but by far the | argest nunber of them
have to do with inquiries regarding availability, where they
can purchase product.

DR REJ: No, but | nmean that the user sensed that
there was a problemw th the result, either that it didn't
match the way they felt, it didn't match a | aboratory result
i ke we heard yesterday in the video tape or the sane neter
apparently agreed and didn't agree with a clinical
| aboratory result and the sense that at |east | as a nenber
of this panel have gotten fromthe actual users of it, nmuch
of this mght be related to the use errors we just heard
about. | amjust curious as to what, to get a quantitative
feel for it. | think that is what this panel was trying to
do yesterday with the data fromthe FDA reporting system
This is also alittle bit anecdotal but | would |ike to get
a handl e on the nmagni tude of the problem

MR ERVMIN | can't specify because | don't

know what the total nunber of inquiries mght be regarding



we call themaccuracy conplaints. However, what we find in
followup investigation is that there are m sunder st andi ngs
in terns of what the user expects. A common exanpl e woul d
be the nonitors that provide a whole blood result and that
result now has been to conpared to a plasnma value fromthe
| aboratory and sonetinmes w thout control for fed state. In
ot her words, we are dealing with capillary venous
differences and the huge majority in probably nearly all the
cases, these are resol ved over the phone with the custoner.
If there are instances where there may be
sonething, product is returned, they are provided with new
products and that product is investigated inside the
conpany, in situations in dealing with hospitals if there
appears to be sonething that coul d be systenmatic rather than
associ ated with a particul ar device, nmanufacturers wll send
representatives to study the issue and that is where ny
experience cones from | have, over the years, visited
maybe a dozen hospitals where there were issues associ at ed
with performance. |In every case it was resolved and i n nany
of those it was issues around calibration. Calibration
within the individual |aboratory which is kind of a
di sappointing thing to have to say but that is what | found.

DR NPPER D. Gldsmth asked ne to be next.
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DR &DSM TH Thank you. | had a question. You
rai sed the issue before that of nore than five mllion
gl ucose neters are out there. Do you have any idea how nmany
of those are hone use, hospital use, maybe by hone health
care conpany, used by nurses, et cetera.

MR ERVIN | amsorry, | really can't address
that for you but | would suspect that the vast majority are
in hone use.

DR @G.DSM TH And one other question really.
Wiy do you think manufacturers can't product nonitors that
are reliable lower than 75 mlligrans per DL?

DR ZAWADZKI: The problemw th the | ow gl ucose
range, well, first of all, | amnot sure | could, I
conpletely agree with the statenent that they are not
reliable if | understood your question correctly. The
question is, what is the error that the technology is
capabl e of staying within in that region?

Wien you are dealing with a very snmall signal and
you have all of these other influences as | nentioned,
tenperature, sanple volunme, humdity, there is basically a
variability that is inherent in the technol ogies that we
cannot avoid and that is what becones the limting itemwhen

you are tal king about very | ow gl ucose val ues becuase there
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is just not very much signal to neasure there.

DR NPPER Dr. Zawadzki ?

DR ZAWADZKI : Thank you. | have two questions.
The first one is howis, what is the actual process within
the neter by which a sanple is standardi zed to give a result
interns of a plasma or a whol e bl ood readi ng?

MR ERVIN You are referring to the calibration
process for the nonitors | presunme. Ckay.

DR ZAWADZKI: And the actual final output of a
gi ven neter.

MR ERVIN Rght. Mters and strips are designed
as a systemand | think that is an inportant thing to get
out here. Manufacturers have desi gned these as systens.
Strips and neters nust work together.

In that calibration process, what is done is we
measure the response of the system that is, a conbination
of nmeters and test strips and then calibrate the test strips
with application of a calibration code that causes that
response to be identical to sone reference device. Many of
the manufacturers use a YSI as their reference device.

G her manufacturers may use ot her approaches. So we have a
nmet hodol ogy that is a reference and we have to have a sanpl e

then that becones the reference.
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In the case of YSI, we can choose. W can use
whol e bl ood as the sanple in the YSI or we can use pl asna.
What we are doing is setting the nonitor to provide a result
identical to sone reference and it is arbitrary as to which
we can use. Initially, all the nmanufacturers used whol e
bl ood as the sanple. Many of themused YSI as the
nmet hodol ogy.

More recently, largely stinmulated by the fact that
users were confronted with trying to understand why whol e
bl ood and pl asma do not read the sane, manufacturers have
nmoved to providing calibration to plasma. And in that al
we are doing instead of using the whole blood sanple is we
now use a plasna sanple in that reference mnethodol ogy.

Pl asna sanpl e, however, is fromthis sanme bl ood that was
applied to the nonitor in neasuring the nonitor systems
r esponse.

Does that hel p?

DR ZAWADZKI : | have one other question. How
many of the inserts for the different neters actually
recomrend conparing the nmeter result to a glucose val ue, a
si mul t aneous gl ucose val ue obtained at the doctor's office
by | aboratory net hod?

MR ERVMIN | don't have the answer to that. | do
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know that in terns of our comunication wth custoners,
primarily through the custoner service, the 800 |line, that
is a very heavy recommendation that there is the frequent
rei nforcement of accuracy of their devices with the health
care professionals.

DR NPPER At this point, in the interest of
tinme, | would like to put a halt to the questions. | am
assumng you will stay here so that we can continue to ask
ot her questions as they cone up during the panel.

MR ERVIN That is correct.

DR N PPER Thank you very much, M. Ervin. Qur
next presentation is by Biocontrol Technology. | have three
nanmes. Is this going to be atrioor isit going to be a

one, two, three? Wi is going to be first?

MR PURDY: | will be one, two, three and I am
first.

DR NPPER And you are Patrick Cooper?

MR PURDY: No, | am David Purdy.

DR NPPER You are M. David Purdy, okay, and
you will introduce your co-workers when the tine cones.

MR PURDY: Yes, | wll.
DR N PPER Thanks very much.

Agenda Item Biocontrol Technology - M. David
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MR PURDY: Thank you very much, Dr. N pper. |
appreci ate again the opportunity to address this panel
again. | amDavid Purdy, president of Biocontrol
Technology. Wth ne today is Dr. Thomas Pitts who is an
endocrinol ogi st from Chicago and is a nmenber of our nedi cal
advi sory board. A so with ne is Dr. Patrick Cooper who is
Bi ocontrol Technol ogy' s manager of applications engi neeri ng.

M/ corporation, Biocontrol Technology, Inc., has
been intensely involved in the devel opnent of a non-invasive
gl ucose sensor since 1986. At the present tine, we are
conducting a clinical home use trial of the production nodel
of the diosensor 1000, non-invasive glucose sensor and are
cooperating with Dr. Qutnman and his staff at the Food and
Drug Admnistration. Scientifically, the diosensor 1000 is
an automated diffuse transfl ectanse infrared
spect rophot onmeter. The spect r ophot onet er neasures the
amount of |ight absorbed by different naterials.

The di osensor 1000 detects the absorbance of
glucose frominfrared light transflected froma patient's
arm It uses analytical chemstry nethods devel oped wthin
the new field of chenonetrics. These conputational analysis

techni ques are used to rel ate the neasured glucose to the
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infrared spectra, thereby providing a nmathenatica
rel ati onship between the spectra and gl ucose concentrati on
allowing the neter to read out the glucose reading in a
liquid crystal display.

At the present |evel of our technol ogy we feel
that the non-invasive device has a place in patient care but
that is not yet a total replacenment for the fingerprick
gl ucose sensors represented by other manufacturers here. W
believe for certain patients, the non-invasive device can
effectively conpl enent the use of conventional devices.

Qur proposed use of this device has been patterned
to provide safety for a certain class of patients and
utilizes the advantages of both conventional and non-
invasi ve therapy. VW calibrate the device to each patient
but the patient would not use the D sensor 1000 until the
devi ce has successfully measured gl ucose for a certain
period of tinme after the device has been cali brat ed.

Qur calibration centers would participate in
education of the patients for whomthe device can be
calibrated and for the physicians who oversee their care.

V¢ have also instituted a quality assurance programto be
used by the patient in the home for which the patient tests

with a conventional, well-performng conventional device and
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conpares it to the non-invasive device three tinmes per week.
The patient would al so be required to return to the
calibration center periodically to check the device
per f or mance.

In this manner, safety for the patient is assured.
The patient will not receive a device unl ess the neasurenent
process for himor her is successful. The diosensor 1000
has al so been designed so that a control sanple is tested
before each reading. This control sanple has a spectra
absor bance conparable to that of human skin and contai ns 100
mlligrans per deciliter of glucose.

If the control sanple cannot be neasured
accurately by the device before each nmeasurenent, the |iquid
crystal display will informthe patient that the device is
out of calibration. This is an exanple of a feature that is
not present in present-day, conventional fingerprick glucose
Sensors.

The di osensor 1000 will also indicate an error
that goes not detect a spectral signal strong enough to give
an accurate glucose reading. It can also sense errors in
pl acement of the armsuch as novenent. Dirt, contam nation
of the probe if the probe has not been properly cleaned or

if the skin should be obscured by cl ot hing.



Key to the utilization of this technology is the
fact that the patient to device interface, in aerospace
terns, the nman-nachine interface, unlike conventional
fingerprick gluconeters, it is very sinple. The patient
nmerely places his armand punches a button. He is not
required to draw bl ood, to accurately position bl ood
droplets in target sites or strips or any of the other
probl ens that have been indicated earlier today.

The di osensor 1000 is the first device which can
nmeasure gl ucose non-invasively. It is analogous to the
first fingerprick devices 15 or so years ago. Al of us
have seen the inprovenents and progress whi ch have been nade
usi ng these devices and they have bene remarkable. The sane
standard for devices which have been comercially used for
15 to 20 years should not be used, in our opinion, to
nmeasure new, non-invasive technol ogy which, |ike al
devices, has its advantages and its di sadvantages. These
advant ages and di sadvant ages are different than those
di spl ayed by conventional technol ogy and thus shoul d not be
eval uated by the sane criteria.

Ve feel that clinical relevancy and useful ness of
this device should be determ ned by the prescribing

physi cian, not by a statistical or nunerical standard that
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has little clinical relevancy.

At this time, we are cooperating on a daily basis
with Dr. Steven Qutrman and his staff at the Food and Drug
Admnistration. It is our sincere hope that by this joint
cooperation by our corporation and by our regulators that we
can both achieve a place in patient care for non-invasive
gl ucose detecti on.

| would now like to introduce Dr. Thomas Pitts who
wi |l discuss the relationship between actual patient
managenent and the performance of hone use bl ood gl ucose
nmoni tors. Thank you

Agenda Item Thomas Pitts

DR PITTS. Thank you for the opportunity to speak
today. | amgoing to address clinical concerns regarding
patient directed glucose nonitoring fromthe standpoi nt of
an endocri nol ogi st.

| have been in practice and supporting tight
control of diabetes or intensive therapy as has been
nmentioned earlier for about 16 years. | practice in a large
nmetropolitan area of Chicago, both in a university setting
and have another office in a small community on the south
si de of Chi cago.

| have al so been supporting a nunber of diabetes



rel ated educational and | egislative goals and I am ki nd of
involved in this process in a lot of different areas.

| amhere today in part as a consultant for
Bi co(?), the spectrophotonetry technol ogy for non-invasive
gl ucose nmeasuring and clearly in support of that. | would
like to say that | began as a fellow and a past president of
the American D abetes Association's |ab, Norbert Frankel,
taking care of pregnant diabetic wonen in the late 1970s and
early 1980s.

V¢ began gl ucose nonitoring about 1980 with | arge,
bul ky, frequently inaccurate glucose neters that required
w ping of fingers as well as test strips, so-called wet
technology as a part of capillary glucose nonitoring.
Needl ess to say, the accuracy of nmany of our patients was
|l ess than optimal with large errors being reported
frequently.

Still, even at that tinme, we were able to use the
information to advi se nodest changes in insulin or diet by
| ooking at a series of conparable tests over several days to
achi eve better plasma gl ucose and henogl obi n A1C val ues.
Since that tine, as M. Ervin has nentioned, the neters have
beconme much | ess expensive and the techni ques have been nuch

| ess demanding. Still, old habits are hard to die and |
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find nyself still looking at a series of values over tine to
better judge or gain insight as to glucose exclusions and
i nsul i n needs.

Hypogl ycem a renmains a relative frontier
potentially nore dangerous than significantly el evated or
hyperosnol ar gl ucose values. |In ny practice, even with nore
accurate capillary glucose determnations of the current
technol ogy, | generally treat synptons and | treat trends
nore than specific values. In that sense, | amless
dependent upon the accuracy of even the current technol ogy
that we have tal ked about, having significant problens in
t he hypogl ycem c range.

Because of the different risk for hypogl ycema and
the conplications | have been able to successfully do that,
agai n achieving significantly inproved henogl obi n ALC val ues
in a broad spectrumof patients with a broad spectrum of
inconmes and ability to purchase glucose capillary strips. |
think we tal ked about human error. dearly splitting strips
is not an educational issue but clearly that is an economc
I Ssue.

Because of these problens, it becomes necessary to
al so for physicians like nyself to nake judgnents as to who

can have tight control. That is to say, who cones to the



fore with the relative insight and judgnent and ot her
peopl e, other things to support so that we nake those
decisions as to who can effectively be benefitted by this
kind of technol ogy, who can be benefitted by intensive

t herapy and who, in fact, woul d be perhaps nore harned by
that. | think that remains the physician prerogative and
shall do so in the future.

I n summary, nost decisions to inprove diabetic
control are nade based on insights gained over repetitive
testing, looking for patterns of glucose exclusion and in
that sense, whether a nmeter is accurate on a particul ar
value or not or less so is the repetitive values that we use
to nake these kinds of decisions. In fact, for the nost
part, in any judgment decision, one specific value has
quantitatively less significant point. W |ook, in general,
as | said, for tendencies or patterns and | think until we
find the technol ogy that closes the loop, that will continue
to be.

So | guess ny point is that we should, to sone
extent, for both the non-invasive and invasive technol ogy, |
find that for the last 16 years, it has hel ped ne i nprove
henogl obin A1Cs and according to the DOCt, that is

associated with a better outcone, even with its current
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technology. | wasn't here yesterday and | did not hear or
see the informative video by a specific patient and | shoul d
say that those problens occur but for the great majority,
they gain nore than they | ose.

A gquestion was asked, how nmany nmeters are being
used in homes. Back in 1980, |ess than one percent and
t hose people had to pay for those neters with their own
noney, often costing upwards of $1,500. | should say as a
private endocrinol ogi st, | have about 70 percent of ny
practice of concerning people with diabetes are now using
nmeters at various levels. The inproved technology in terns
of being nore a friendly user has hel ped considerably. The
nmore things we can do to help that will be useful

The one clinical situation that has not been
nmenti oned but has been tal ked about is the fact of how busy
peopl es' lives are who have diabetes and that is to say they
are not eating specifically at certain times because their
work and their other responsibilities are cooperating. They
have a | ot of issues. They don't live specifically for
di abetes but diabetes is one of the issues.

Until we are able to really hel p people contro
that in terns of all the other issues and racing to get

through a test so they can race to get to sonething el se, we
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are going to have a certain anmount of error that continues.
Again, repetitive testing in the current technol ogy for
invasive and really sort of the sanme for non-invasive in the
sense that non-invasive technology w Il encourage, if
anything, nore repetitive testing, nore frequent data
collection, nore data collection, will be useful.

| will take any questions after our third speaker.
Qur next speaker is M. Patrick Cooper with Biocontrol.

Thank you.

Agenda Item Patrick Cooper

MR COCPER Since ny responsibilities for our
conpany enconpass both clinical and regulatory affairs, |
would like to address issues related to the testing and
review of new technol ogies. Earlier, M. Purdy asked that
clinical relevancy is the deciding factor in whether a
devi ce should be allowed to serve the needs of the diabetic
community.  course, clinical relevancy nust be
establ i shed through appropriate clinical testing. However,
it is equally inportant that device reviews consider data in
[ight of the device's intended use which nmay be different
for new technol ogy and which, therefore, nay allow different

st andards of perfornance.
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Devi ce reviews nust also consider the relative
risks and rewards offered by new technol ogy whi ch may be
used by a patients now currently using existing technol ogi es
or which may provide additional information to physicians or
ot her caregivers.

These general issues can probably be better
under st ood by considering the case of a conpany's non-
i nvasi ve device. As a conpany attenpting to obtain approva
for the first non-invasive bl ood gl ucose nonitor, our device
has certainly cone under considerable scrutiny. There has
been both praise and criticism W nodestly accept the
prai se.

Mich of the criticism while often well -
intentioned, has been m sgui ded. For exanple, we do not
di sagree that an inaccurate test result may be nore
dangerous than no test result at all for sone patients. But
it has been reported that up to 60 percent of patients with
insulin dependent diabetes nellitus and 74 percent of
patients with insulin treated non-insulin dependent diabetes
nmellitus do not nonitor their blood glucose at | east once
per day. This represents at |east as many as one and a hal f
mllion people with diabetes, not nonitoring their bl ood

gl ucose at | east once per day. These are all people that
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use insulin.

However, these are patients who do not usually
adjust their insulin dose unless specifically directed by
their physician to do so. Perhaps with these patients the
| ow frequency of self-nonitoring may be nore dangerous in
the long termthan a few inaccurate test results. An often
over| ooked area for a new technology is its application to
pati ents who cannot be served by existing technol ogy.
Qurrent bl ood glucose nonitors, even those equipped with
voi ce nodul es and whi ch nay be otherw se specially nodified
cannot al ways be effectively used by patients who are
visually inpaired or who exhibit dimnished notor skills
w t hout assi st ance.

A non-invasi ve devi ce equi pped with a voi ce nodul e
could at |east provide a neans for these patients to self-
nmoni tor bl ood gl ucose where currently avail able alternative
devi ces are deci ded deficient.

Finally, the needs and interests of the patient
are paranount. If there is any subset of patients for whom
a device can be denonstrated to be clinically useful, then
that devi ce should be tested and revi ewed accordingly so
that those patients' needs and interests can be served and

let us not forget the needs and interests of the physicians
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who treat these patients. |If a device can assist the
physician in inproving patient outcones, or even in
continuing the current |evel of care, then the physician's
needs and interests shoul d al so be considered since they are
ultimately those of the patients.

For exanpl e, please consider that a snmall subset
of patients does not nonitor blood glucose at all and a
| arger subset nonitors |less frequently than desired due to
the pain and disconfort of finger sticks. According to a
recent study, poor netabolic control was associated with the
performance of fewer self-nonitored bl ood gl ucose
measurenents per day and that this rel ationship was nedi at ed
by the fear of blood and injury.

Certainly, a device which requires physician
involvenent in its distribution and use and which woul d be
appropriately and clearly | abelled provides a neans for
accommodat i ng these patients w thout conpromsing their
safety.

On behalf of M. Purdy, Dr. Pitts, and Biocontro
Technol ogy and Di osense, Inc., | thank the panel and the FDA
for the opportunity to address this group. Thank you very
much.

DR NPPER Thank you. | amgoing to call a



break at 9:45 according to what our agenda is. W have two
or three mnutes. Are there questions fromthe panel for
the presenters that have just cone through? M. Rosenthal ?

M5. ROSENTHAL: This question is for David Purdy.
Davi d, you nentioned that you recomrend calibrating three
times a week and in between, how is the device used?

Exactly what are the nechanics of calibrating it?

MR PURDY: The nechanics, possibly | mght have
not nmade it clear enough because we were a bit rushed but we
calibrate over a two day period and then we follow the
patient for another period, we recalibrate. This is the
continuation of the calibration period and then we watch the
patient for a period which we call verification. |If the
devi ce perforns successfully then they would be given the
device to take honme or rather they woul d be given the device
to use. They would actually do, take the device hone and do
the calibration at home w th another device.

Now, once they are using the device, the quality
control procedure is the tine that we do it three tines a
week. As a quality control procedure, we ask that they use
a conventional finger prick gluconeter three tines a week
and conpare it to the reading they are getting fromthe D

1000 and that is a quality control procedure to assure that
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that device remains in calibration.

M5. ROSENTHAL: And between those tines they use
t hat devi ce al one.

MR PURDY: Pardon ne?

M5. ROSENTHAL: Between the times that they are
conparing, they use that device alone as you woul d use a
gl uconet er.

MR PURDY: Yes, yes, they would use it nornally,
yes.

M5. ROSENTHAL: Thank you.

MR PURDY: You are wel cone.

DR NPPER Are there any other questions or
comment? Dr. Rej.

DR REJ: In your quality control procedures, you
are asking the individuals who woul d use your product to use
it in conparison with a conventional, one of the invasive
gl ucose neters, correct?

MR PURDY: Yes.

DR REJ: Wat sort of criteria are you
recomrendi ng or do you antici pate recommending to the users
for what woul d be a successful agreenent and what woul d be
an unsuccessful agreenent ?

MR PURDY: The purpose of our clinical trial at
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the present tine is to determne that exact correlation.
What we are doing is we are conducting a clinical tria
working with, as I nentioned, the Food and Drug
Admnistration, and during that trial we are determning an
equi val ency between conventional, fingerprick gluconeters
and the D osensor 1000. Wen we have anal yzed that data,
then we would be able to cone up with the criteria that
woul d allow us to assure that both treatnents are
equi val ent .

DR NPPER Dr. Harrington Falls. That will be
the | ast question.

DR HARRI NGTON FALLS: Al so regarding your
calibration of each device, in the situation such as the
vi deo we saw yesterday where there were multiple children in
a famly, there is one device per person or is the software
capabl e of calibrating for each person?

MR PURDY: The D osensor 1000 has a PG MJA card
init and the patient's algorithm which is the mathemati cal
equation that conputes the actual performance of the patient
and the device and gives the reading, that algorithmis
stored on the PGMJA card so in case of the nother who has
the two children that you saw yesterday, we would calibrate

both children separately and they both woul d have their own
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PG MJ A card. Wen one of the children, when her daughter
used the PG MJ A card, she would insert the PG M A card.
When her son used the device, he would insert his PG M A
card. W can calibrate up to 10 or 15 patients in one but
we didis mainly for that very reason, to serve a famly who
are di abeti cs.

DR HARRI NGTON FALLS: Thank you.

MR PURDY: Sure.

DR NPPER Thank you. | would like to thank the
FDA presenters this nmorning as well as the comerci al
presenters. W wll reconvene pronptly at 10:00 to hear
ot her manufacturers and health industry representatives.

(Brief recess.)

DR NPPER If we can all take our seats pl ease
and let's take off our makeup and acting faces and bri ght
lights and canmeras and the little red wagon are gone. VW¢
can relax and we can scratch and yawn again. | would |ike
to wel cone you back to the clinical chemstry and toxi col ogy
devices panel neeting. W are in the mdst of an open
public session. | wold like to remnd presenters again to
tell us if they have a financial involvenent wth
manuf acturers or products being discussed or with their

conpetitors. That is a requirenment that | joyfully ask you



to do because we would |ike to know where you are com ng
from

The next speaker says she is fromthe Health
| ndustry Manuf acturers Associ ati on and Roseanne Savol .
There you are. Fire it up, Roseanne, and let's go.

Agenda Item Roseanne Savol

M5. SAVQL: Ckay. Thank you, Dr. N pper. M name
i s Roseanne Savol and | amthe manager of regulatory affairs
for Bayer Corporation and I amfromE khart, Indiana. | am
here to represent the Health Industry Manufacturers
Association and to lead off a series of presentations on
bl ood gl ucose nonitors and the self-nonitoring of bl ood
glucose. Wat | would like to briefly cover with you this
norning is to go over sone of the technol ogi cal devel opnments
in the blood glucose nonitoring industry, the |abelling
devel opnents that go along with the neters and the reagent
strips, the human factors engineering activities that the
i ndustry has been involved with over the last 15 to 20 years
and the coll aborative efforts that the Health Industry
Manuf act urers Associ ati on, the nmanufacturers of the
equi prent and the community, the di abetes community, has
participated in over this al nost 20 years of concentrated

avail abl e self-nonitoring of blood gl ucose.
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Yesterday, Dr. Qutnan gave a presentati on and went
over sone of the historical devel opnent of blood gl ucose
noni toring technol ogy. For those of you who weren't here
yesterday, | would like to recap that a little bit.

Fortunately, | amvery pleased to say that bl ood
glucose or let's say nonitoring capabilities for diabetics
predates lots of us. | think that is really nice to know
that it is not that neww thin our lifetine.

Actually, it was in the 1940s that the tests for
reduci ng sugars in urine first becane avail abl e as reagent
tablets. In the 1950s, the tests for glucose in urine, the
reagent strips becane available. At that tine there was
also a test for blood glucose as a reagent tablet that was
avai |l able. Later on in the 1960s, the tests for bl ood
gl ucose as a reagent strip appeared. In the 1970s, the
nmeters and in the 1980s, the neter and reagent systens that
were specifically targeted for the self-nonitoring of bl ood
gl ucose.

| thought | would bring sone pictures if some of
us haven't seen these before. For exanple, in 1941, Mles
put out the first diagnostics with the clinitest urine sugar
analysis kit. Later on, in the 1950s, there is a, the

reagent strips for urine sugar and right next to that is
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dextra-test which is a test for blood sugar that also
appeared in the 1950s.

The we flash forward to the 1980s when the self-
noni toring systens becane avail able and al so for those of
you who haven't seen sone of the -- Dr. Habig, do you want
to pass this around to the panel -- these are the bl ood
gl ucose neters that first appeared in the 1970s that were
used to nonitor diabetics. And then, of course, we have
seen these devel oped later on into the 1980s and now al nost
everyone is famliar with the meters and the strips that are
so tiny and are like the size of a credit card.

Along with the technol ogy devel opnents over the
| ast 50 years, 50-sone years, the accessories, the
conponents of the testing system devel oped al so and
| abel i ng devel opnents really becane part of the industry's
activities as the self-nonitoring devices becane nore
avai | abl e and so the, within the col | aboration of the Food
and Drug Admnistration, the industry, the HEMA nenbers and
the professionals, there were several guidelines that
devel oped during this period of tine.

Yesterday it was pointed out that the FDA put out
its points to consider guidance for the review of hone tests

and largely at that time, blood glucose testing devices,



67
pregnancy testing devices, ovul ation and whatever, were the
princi pal hone use tests that were available. R ght around
that time also the National Commttee for dinica
Laboratory Standards started to have a consensus devel opnent
process for a voluntary consensus standard for the |abelling
of hone use products and that was proposed in a standard
formin 1989 and it cane to its approval process |ast year
in 1996.

Then concurrently or overlapping wth that, the
Food and Drug Admni stration put out a gui dance nanual that
is Witeit Rght. It is a recommendation that the FDA put
together for user instruction nmanuals for nedi cal devices
used in home health care and this broadens the concepts of
good | abelling materials, instructions for use, beyond j ust
the hone tests but this also has application to other types
of nedical devices that are used in honme health care |ike
gl ucose nonitoring systens being a device use in hone health
care.

Human factors engineering is a termthat has
becone nore famliar over this period of tine and as M.
Kaye said earlier, as blood gl ucose systens becane nore
avail abl e and nore used and the practice of bl ood gl ucose

noni tori ng becane nore used, the FDA sponsored a contract



for a sturdy on the human factors anal ysis of bl ood gl ucose
nmonitoring. This contract was conpl eted 8/ 1989 or 1990 and
he went over sone of the conclusion of that study. A
fallout fromthe human factors study was anot her
coll aborative effort. It was called the National Steering
Comttee for Quality Assurance in Capillary d ucose
Monitoring that was devel oped in 1990 and that went through
1993 and there were sone several ADA consensus conferences
that fell out along this line fromthis type of activity.

In the area of hunman factors engineering, | think
this is a nice depiction of some of the human factors
i nnovations that the bl ood glucose nonitoring i ndustry has
i npl emented during this period. As you can see, one of the,
from 1996 now down t hrough 1997 as each generation and nodel
of systemcones to the market, there have been things that
have been devel oped such as the reductio in calibration
strips or steps conpared to what was done in sone of the
earlier systens, display readability was inproved, the
ergonom cs of holding things. Everyone now at work is up to
here with ergonomcs. W have ergonom c sessions,
ergonomcs training. This is just within the office setting
but a lot of this has been involved in the devel opnent of

products for quite a long tine now and then efforts to
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mnimze the environnental effects, increase nenory capacity
and these little neters, it is amazing the anmount of menory
capacity they have been able to squeeze in as the
devel opnents, as the nodel s have been i nproved.

And then also the inproved resistance to
el ectromagnetic interference.

In the area of reagent strips that go along with
t he systens, technol ogy has continuous been able to use | ess
and | ess bl ood sanple. The test timng has been reduced.
The effects of common interfering substances have becone
reduced and the resistance of environnental factors because
of the packaging, the humdity and whatever, has been
i nproved and sone systens al | ow sone sanpl e reapplications
so that hel ps the user and the protection of the reagent
area in the nanufacturing of that has al so been devel oped.

In part of this human factors engi neering process,
the services that manufacturers provi de has al so devel oped
to a large extent over the last 15, 20, 17 years. Twenty-
four hour customer support systens are available at tines.
The custoner support for toll free nunbers are comon,
al nost a nust-have for al nost anyone working with home
users. The training prograns for new users are greatly

supported and naterials are provided and devel oped. Milti -
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i ngual customer service is avail able.

The educational materials that manufacturers
provide to the clinical, the practitioners, the nurse
practitioners and the health providers that support the
systens are avail abl e and the data nanagenent systens.

There are capabilities of transmtting bl ood glucose results
over phone lines through nodels to health providers in
renote areas and that has been available | woul d think
probably wel | over 10 years.

Part of this diabetes nmanagenent control and
everything is a coomunity effort. It is one thing | have
| earned in ny 25 years working with bl ood gl ucose nonitoring
systens is that the diabetes is a comunity effort. It
includes the health providers, the nmanufacturers, the health
care agenci es and the di abetes, persons with di abetes
thensel ves and their famlies. | would wager that for every
di abetic, that diabetic represents at least four to five
people in their imredi ate, that have touched with their
imrediate lives so it is not just the diabetes community, it
is not just the individuals with diabetes and their
imredi ate health care providers. |t enconpasses a much
| arger communi ty and manuf acturers have al ways been invol ved

in this.
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The National Steering Coomttee that | talked to
you, nentioned before, was devel oped out of the hunman
factors specific science and engi neering study of the md-
1980s and the steering coomttee met and | think in 1990,
out here at the National Institute of Medicine. It
enconpassed gover nnent agencies, people fromuniversities,
devel opers of technol ogy, professional organizations and the
manuf acturers of the bl ood gl ucose systens at the tine.

The work product of the National Steering
Commttee was resulted in several recomendations that were
publ i shed in diabetes care and there were, this group
proposed strategies for the future devel opnent of self-
nmoni toring of blood glucose and the care of persons with
di abetes and one of the, out of this, the proposed
strategi es were recommended that research be done to
docurent the clinical significance of procedural errors
associ ated with nonitoring. The devel opnment of consensus
guidelines for training of the health care professionals who
assi st in the diabetes nmanagenent and the |ay users and
that, you have seen that that is devel opi ng on an ongoi ng
basi s.

And one of the recomrendations is to increase the

access to training and education. | think yesterday the



di abet es educator al so nmentioned this as one of the
inmportant goals in the diabetes community is to increase the
access and the ability for an individual wth diabetes to
conme and have the availability of having thembe tested on a
regul ar basi s.

Qut of this consensus group, the National Steering
Commttee, one thing that the manufacturers took on at the
recommendati on of the steering commttee was to enphasize
and re-enphasi ze and conti nuously enphasi ze the need for
trai ning and assi stance in performng bl ood gl ucose
monitoring. One of the things that the manufacturers did
agree to is a labelling statement that you can see in the
| abelling of the systens. This is a warning, an advice to
potential users becuase people do buy several different
types of neters. It is not necessarily one on one.
Sonet i nes peopl e have themat work, at school, some for
taki ng on hi king and canpi ng, that before using any product
to test the blood sugar that it is inportant to read all the
instructions for each systemand to do all the quality
control checks that are recommended and that this
recomendati on applies to all blood gl ucose nonitoring
systens and was supported by the American D abetes

Associ ati on, the Anerican Associ ati on of D abetes Educators,
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the Food and Drug Admnistration participated in this and
the Health I ndustry Manufacturers Association.

On behal f of the Health I ndustry Manufacturers
Association | amreal pleased to be able to give you this
little overview of the history of blood gl ucose nonitoring
and we are commtted as an associ ation of manufacturers to
continue to work with the Food and Drug Adm ni stration and
the rest of the diabetes community to continue this, the
steps for further inprovenents into the future. | wll be
willing to answer any questions you m ght have.

DR NPPER Sinceit is 10:20, we will hold
questions until we get the next block of speakers done.
Thank you. The next speaker is Donald Parker. Dr. Parker
is fromthe Bayer Corporation in E khart, Indiana, and I
think you are going to use experiences, too.

Agenda Item Donald Parker

DR PARKER M/ nane is Don Parker. As Dr. N pper
said, | amdirector clinical trials and clinical research at
Bayer Corporation and relative to ny association, | am
directly associated with a nmanufacturer of blood gl ucose
monitors. It is with great astonishnent and glee | go every
other Friday to pick up a paycheck so | have to admt that |

have no regrets about that at all.

73



| want to talk to you for just a few mnutes today
about bl ood gl ucose nonitors and sone issues that | have in
ny own mnd that are weighing heavily on ny mnd with
respect to performance guidelines and eval uation
expectations for these neters and | amgoing to talk to you
briefly about the following itens. ne, what sone of the
so-cal l ed standards of practices are today, what sone of the
key issues are for blood glucose nonitors. | want to talk a
little bit about the published evaluations, the quality of
t hose eval uations. And the inpact that they have on the
reputation of glucose nonitors and its utility.

And then | want to talk a little bit about
| aboratory nethod accuracy, particularly using sone
proficiency testing data and sone data which we collected in
the last six nonths relative to the traceability of
| aboratory nmethods to the CDC, the National Reference for
Ainical Laboratory Sciences systemfor the deprogramm zed
pl asma, hexoki nase reference nethod and then nake, draw a
few concl usi ons for you.

Just to review them nany of these standards of
practice have been discussed the | ast few days, yesterday
and today, so | won't have to go into great detail. e

that we talk about a little bit are the proficiency testing
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goals in CLIAwthin plus or mnus 10 percent and consi st ent
with M. BErwin's conversation, you get dow to the | ow end
and we tal k about a concentration rather than a percentage
but these are the goals associated with the CLIA process for
proficiency testing and they do inpact on judgnents that are
made in the clinical |aboratory.

DR NPPER Dr. Parker, are those two standard
devi ation or one standard deviation?

DR PARKER Those are, | think those are the
variabilities. They are probably two standard deviation
points bias but they are at |east two standard devi ation.

The 1986 consensus conference that has been
di scussed here in great detail, particularly with reference
to the fact that in the range of 30 to 400 mlligram per
deciliter, it is expected that the systemvariability would
be | ess than 10 percent 100 percent of the tine and this
systemvariability is approximately the two standard
devi ations again or 2 C/s. An acceptabl e range of
perfornmance woul d be plus or mnus 15 percent of target.

Then the 1993 consensus conference, shooting for a
much nmore rigorous goal, analytical error goal of five
percent and Dr. Qutrman, | think very clearly presented the

relative | evel of confusion about what that anal ytical error



m ght be, whether it is total error or CV or but it is under
any circunstance a very rigorous goal, a goal that nany of

t he glucose manufacturers, neter nmanufacturers are dealing
with today, particularly in Europe. The TNO guidelines are
anot her guideline that you mght be interested in seeing.
They are | ooking at plus or mnus 15 percent of the target

gl ucose above approximately 100 m|ligram per deciliter
usi ng a hexoki nase gl ucose nethod and using capillary bl ood
conparisons and then below the 6.5 or 117 m |l li gram per
deciliter target, they are using approximately plus or mnus
18 mlligrans so that is the European standard that seens to
be getting a great deal of use.

One that is brought to the fore and we are using
to sone degree these days because it is a consensus document
and it is the NOCCLS G 30 approved docunent which is the
ancillary glucose testing docunent and it calls for within
20 percent of the |aboratory result above 100 and within 15
mlligram per deciliter bel ow 100.

Wth respect to performance goals and also with
respect to clinical goals, the error grid analysis of Cox
and d arke that was di scussed yesterday al so provides us
sonmething of a reference at concentrations greater than 70

mlligrans per deciliter plus or mnus 20 percent and | ess
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than 20 percent is expected that if both the neter and | ab
are there then there is an area where you need to think
about begi nning to respond and that any association is
acceptable but I think M. Ervin pointed out quite correctly
that that is a bit broad froman anal ytical point of view

The other thing | would nention to you is that
Leroux, et al., Leroux and Setia published about two years
ago an error grid analysis for hypoglycemc specinens in the
range of O to about 160 and they put nmuch nore stringent
standards at the |l ow end of the scale and give you nore
guidelines to work with and if you are not |ooking at that,
| woul d suggest that that would be worth | ooking at |ess
than 30 mlligramper deciliter treatments obviously are
required. |If both systens are bel ow that, and so no
anal ytical concentration would be essential above 30
mlligrans. They are working at approxi mately plus or m nus
11 mlligramper deciliter spreading out a little bit nore
as the concentrations rise but in the range of about 70 to
100 plus or mnus 11 mlligrans per deciliter.

Wien you are | ooking at bl ood gl ucose neters,
there are a nunber of issue that we have to deal with when
you do an eval uation or when you do a consideration of what

acceptabl e performance is with these systens and each of
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these has to be considered. It has to be carefully bal anced.
You have to take their issues and design those into your
eval uation or you will conme up with an evaluation that wll
not give you an acceptable answer. It is ny personal
opi nion that probably close to 40 or 50 percent of the
publ i shed papers on bl ood gl ucose nonitors are fundanental |y
flaned and the data usel ess.

And it is because the people designed experinents
to answer the questions that they are interested in and the
way they want the question answered and that is an
unfortunate fact fromny point of view But with respect to
gl ucose nonitors you have to ook at strip chemstry becuase
on the nmarket now there are four nmajor strip chemstries out
there. There are gl ucose oxi dase peroxidase wth col or
i ndicators, the glucose oxi dase wi th el ectrochem ca
i ndi cator, the hexokinase and the gl ucose dehydrogenase
chemstries. You have to take in mnd what is the nenbrane
or matrix that the naterial is absorbed to because the flow
characteristics into that and the way it reacts severa
different ways can have a significant inpact in performnmance
conpari sons.

You need to | ook at the individual neter use

characteristics. You need to consider the sanple.



Yesterday | think Dr. Qutrman nentioned capillary of the
venous sanples but we are also getting great and greater
demand for use of these things with arterial specinens and
it brings, because of the oxygen content and a coupl e of
other factors, other serious considerations to your
eval uation. Wether you are going to report whol e bl ood or
pl asma results, what sort of system have you used to
calibrate it, whether it is the YSI or hexokinase procedure
or gl ucose dehydrogenase procedure where they are using
pl asma or whol e bl ood sanples as part of your calibration
matri x.

Control materials, a trenendous probl em becuase of
t he technol ogy issues of delivering whol e bl ood sanples to
the market. You just sinply can't do it in a reasonable
way. There are a nunber of control materials that are on
the market. Four bl ood glucose neters. They all have
tremendous matrix effects and so you have to be cogni zant of
that. And then the difficulty, the lack of a viable
reference nmethod and the user techni que issues.

In the publications thenselves, there a nunber of
publications that | think have been very positive
contributors. For instance, the G ordano publication was a

joke to us but they basically told us you need to pay
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attention to altitude. If you don't pay attention to
altitude, you could report incorrect results. A though it
may be a negative event fromour point of view, it warned us
of sonething we needed to deal with and that we are working
to do with.

The NWN paper, this last year with use of
eval uation of hypogl ycema, an interesting approach to doi ng
that, a very nice evaluation by Harrison et al providing a
nunber of different ways to | ook at bl ood gl ucose nonitor
data statistically and that the A ken paper, for instance,
you all know this is the paper that published the data that
clearly denonstrated to us the probl ens associated with
using bl ood gl ucose neters in people who are severely
hypot ensi ve or who have poor peripheral blood circulation
and so a good contribution to the clinical side of the
pi cture.

(ne publication | wanted to nmention to you because
it has been so visible the last three or four nonths, a
publication in D abetes Care in Decenber by Tragenosky(?) et
al., and they looked at six different neters and did a
conparative evaluation and their basic concl usions are here.
Ohe is that the stringent criteria of the 1990s or 1988

consensus conference were not net by any of the bl ood



gl ucose nonitors and | would have to agree with that and the
avail ability exceeded not only the five percent in 1993 goal
but in nost cases the 15 percent total error and the 10
percent variability goals of the 1986 conference.

Using the Aarke error grid analysis, they felt
that some of the results fell into clinically unacceptable
zones. The reason | nmention this paper is because there are
several key failures and these failures were first used with
an i nappropriate specimen. They used arterialized venous
whol e bl oods. The people were on a hyperglycemc, hyper, or
excuse ne, hypogl ycem c, hyperinsulinemc clanp for several
hours and the sanples were collected froma hand catheter in
a 60 degree centigrade box and the hand was in the box for
several hours, ostensibly to profuse bl ood nore effectively
into the sanples. It was a nore capillary-1like sanple but
the result is you get a sanple that is sonmewhat el evated in
tenperature and sonewhat changed in characteristics fromthe
nor mal sanpl e.

There were venous sanples and two of the neters
used in the studies do not use venous sanples. They had a
good hospital conparative nethod but at no tinme did they try
to characterize the bias of that nethod conpared to sone

reference or sone standard material. The result was | think
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sone very incorrect data and they used sone, | think sone
very good interesting statistical techniques but used it
with incorrect data.

And they relied heavily on correlation
coefficients in the area of 40 to 80 mlligrans per
deciliter and got some, | think sone incorrect concl usions
fromthat and then used the A arke error grid analysis which
is totally insensitive in that end or that concentration
when they coul d have gone to sonething |ike the Leroux error
grid and nmade a neani ngful estimate of clinical performnmance.

| just provide this slide to show the correlation
with the scatter plots that were published in the paper and
| think if you, I know the board has to hand out but if you
will look at that, you will see that the results are
scattered reasonably well around the X equal Y line in al
cases and considering it is the | ow concentration area,
probably a pretty renarkabl e perfornmance in the hands of the
nucl ear peopl e who don't nornally do bl ood gl ucose
noni t ori ng.

One of the things | wanted to point out is the
reason | got into this is that this particular plot is the
regression plot for one of the neters and the blue line is

the lower limt of detection of that neter. You will notice
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circled there are five data points which the nmeter cannot
report. And this was mssed by a series of | think probably
scientifically excellent reviewers but |I think this is not
atypi cal of sonme of the publications we see and these
results woul d have a significant inpact on any concl usion
you draw about this study.

Vel l, I amnot naive enough to think that they
woul d make mstakes only on this neter. It is clear to ne
that there is bad data for all of the neters and just to
gi ve you an exanple, here were sone of their other
statistics and for that particular neter, since | know that
nmeter and its perfornmance characteristics, they are
basically saying that 4.2 percent of the results were
greater than 40 percent of the reference nmethod. Well, 4.2
is five results, 4.2 percent is five results. These five
results are not reportable. They are not real results.

By the tine | get through, here is a paper that is
very well accepted. It is very widely publicized. It has
fundamental |y flawed data that discredits two or three of
these nmeters inappropriately.

Then there were sone error grid anal ysis issues,
and | think if you were to use the Leroux error grid

anal ysis which is specifically designed for hypoglycema, a

83



conpletely different set of conclusions for all of the
neters.

And then the nethods of residuals are
i nappropriate, probably for all of thembut certainly for
one of the neters. And the reason that | do this, this
article has been the full enploynment act for Don Parker. |
have now witten seven letters to the editor to seven
different journals on this article. And so it is the reason
| bring it to your attention. | know it has been on the
Reuters News Service on the Internet, various interest
groups, it has been in D abetes Care, D agnostics
Intelligence, the New Engl and Journal of Medicine, dinica
Laboratory News for the AACC and D abetes Interview |
don't know how many nore.

But it has been an interesting effort. And in al
but the original paper, people have summari ze the data.
D agnostics Intelligence, for instance, sumrarized the data
this way. They put the nanes of the nmeters and | just put
letters but they put the correlation coefficient, the
percent of results less than 20 percent of target and the
percent of results greater than 40 but they nade their
concl usi ons about acceptability on the correlation

coefficient and one of the neters they say is excellent had
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6.6 percent of its results greater than 40 percent and only
46 percent within 20 percent.

So very poor conclusions on very poor statistics.
If you |l ook at proficiency testing data, what it can do is |
wanted to point out the inpact that |aboratory nethods can
have on our results. These are data froma najor
proficiency testing programfor three of the sanples and I
have the all-methods material, glucose oxidase
el ectrochem cal, gl ucose oxi dase peroxi dase and two
hexoki nase procedures. These are the nean bi ases that you
see and these are large | aboratory systens that are used by
hundreds of |aboratories in every case.

What you see is the biases on these range from
mnus 2.5 to plus 6.7 percent, a 9.2 percent variation in
bias in the nean result with large | aboratory nethods. The
|ast slide of data that | want to show you is these are sone
of the data that | have collected in clinical trials in the
| ast six nmonths. Wien we do a clinical trial, we take six
materials out. These are controlled materials. They are
frozen human plasna that has not been treated in any way
other than to freeze it but it has been spiked with glucose
to give us these concentrations. Wat we do with these

materials is we take the CDC reference nethod and we do a
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full protocol to determne to the best degree we can what
the target value of that nmaterial is and then over the life
of the use of that, we do one neasurenent per nonth just to
confirmthe stability of that material fromnonth to nonth.

VW send themto all of our investigators and we
have them do 10 duplicate nmeasurenents there before they
start and one duplicate neasurenment per week during the
course of the clinical trial. And these are the data that
we came up with. You can see we cover the range fairly well
that we need to | ook at and these nethods across the top are
different |aboratory nethods. A1 and A-3 are two systens
fromthe sane manufacturer at two different sites. And you
will see that the variation differs by as much as three
percent for that one manufacturer.

B-1 and B-2, two systens fromtwo different
manuf acturers at two different sites and these systens
conpare pretty well although they do run up to about 2, 2.5
percent bias, nmean bias difference. And G3 and G4 are two
of four sites that used one specific instrunent and we
provided all the reagents so they had all the sane | ot of
material and you can see these two najor systens differ by
as nmuch as six percent at the different sites.

| point out sites Dand E and | have put themin



t he same col um because ny Power Point will only give ne
eight colums. | was delimted but | figured | got sneaky
here. Dis the top value, Eis the bottombut if you | ook
across here, you see that nethod D and nethod E vary by as
much as 15 to 16 percent in nean result with nethods that
are, with specinens that are traceable to the CDC reference

met hod.

These ki nds of issues are issues that we deal with

on a day to day basis and anyone in a | aboratory who
eval uates a gl ucose nonitor has an obligation to nake sure
t hey understand what the bias of their reference nethod is.
Basically in conclusion, the follow ng one is
consensus on bl ood gl ucose nonitoring accuracy really is not
avai | abl e what our needs are and that is one thing we need.
V¢ need a cl ear understandi ng of what bl ood gl ucose
nmonitoring capabilities are and where they are going to be
used.
VW need scientifically and clinically sound
eval uations of blood glucose nonitoring systens and it is ny
opinion that this doesn't often happen. W need to be sure
we use these things consistent with their intended uses. W
need to adhere to use recommendati ons. W need sound

experinmental design and data analysis which | knowthis is
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what the FDA is calling for and then we need cl ear and
appropriate gui dances and regul ations rel ative to what these
systens are and how they are applied and we need to pay
particular attention to the reference nmethod becuase for
whol e bl ood gl ucose we do not have a reference net hod.

What we are doing is when we do it, we are going
back to the CDC, deproteinized plasna, hexoki nase mnet hod and
using that as a reference nmethod so we are indirectly
standardi zi ng our systemon a plasna basis so this is a
difficulty for us and then I put a plea for all of the
scientific coomunity to pay nore attention to the review of
this literature and the appropriate scientific rigor.

Thank you very mnuch

DR N PPER Thank you, Dr. Parker. |In the
interest of trying to maintain our schedule, | would like to
nove along to the next presenter who, according to ny |ist
is Edward Kimmel man from | amsorry, it is denn Pittluck
from Medi cines Incorporated. | amsorry if | give anybody
heart failure. It is denn Pittluck from Medicines
| ncorporated in Wl t ham Masschusetts and | believe M.
Pittluck is approaching the podi um

Agenda Item denn Pittluck, Medicines

| ncor por at ed
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MR PITTLUCK  You didn't give ne a heart attack
but you m ght have gi ven Ed one.

Good norning. M nanme is Qenn Pittluck. | am
the director of quality assurance and regul atory affairs for
Medi ci nes I ncorporated, now of Bedford, Massachusetts. W
have noved.

VW are a manufacturer of self-nonitoring blood
gl ucose systens. First of all | would Iike the thank you
all for the opportunity to speak this nmorning. | have just
a couple of brief comrents regardi ng the nedi cal device
reporting of self-nonitoring bl ood gl ucose systens.

Several tines yesterday, the question of the
nunber of self-nonitoring bl ood gl ucose tests being
perforned was rai sed. HEMA, on whose behal f | am speaker
today, was able to obtain informati on about this fromfour
maj or manufacturers of test strips including Bayer,
Thoringer(?), Life Scan, and Medicines. Just to give people
a sense of the nunber of tests being perforned, this partial
data indicates that in 1994, 2.5 billion tests were shi pped
worl dwi de. In 1995, 3.15 billion tests and in 1996, 3.57
billion tests were shipped. Again, this data is only four
of the manufacturers.

Based upon information obtained through the FDA' s
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web site which we checked again as of Tuesday of this week
and we noticed that Sharon had sonme nore updated informnation
on 1996, we were able to obtain the nunbers for 1994 and
1995 and conpare themto the nunber of strips being shipped
and this conparison identifies that the rate of adverse
events reported throughout the MDOR systemis 1 per 2.8
mllion tests shipped in 1994 and 3.1 or excuse ne, 1 per
3.1 mllion tests shipped in 1995.

Now, none of the manufacturers want to see any
adverse effects or adverse events and we don't want to give
the inpression that we enjoy these. W certainly don't but
the nunbers are really quite | ow

Yesterday, Sharon D llard discussed sone of the
[imtations of the MDR system (ne of the limtations
Sharon pointed out is that the allegations in an MR need
not be confirned to require reporting by the manufacturer.
This is true and is supported by the follow ng quote from
the MDR regul ation as published in the Federal Register
Decenber 11, 1995. The FDA this is a quote, FDA also
di sagrees with comments stating that reporting should be
required only when a device directly causes an adverse event
or is asignificant factor. Section 519-A-1 and B-1-A of

the Act requires reporting of any adverse event when



i nformation reasonably suggests that a nmarketed devi ce may
have caused or contributed to a reportable event. Limting
reporting to adverse events directly or significantly caused
by devices would narrow the statutory reporting standard
which requires reporting of adverse events when a devi ce nmay
have caused or contributed to an adverse event. End quote.
So again, the inplication is through a phone cal
to a conplaint systemand we need to investigate all of
these and if there is a nention of an adverse event and it
is associated through the call to self-nonitoring bl ood
gl ucose tests, we are obligated to report this to the FDA
regardl ess of whether it was a causative factor or
relationship, we are obligated to report it and we do that.
The manufacturers all have systens to evaluate all of their
conplaints and report those events which fit this criteria.
In summary, the limtations to the MOR system do
exi st and we acknow edge them and agai n the shipnent rate
are approxinately three to four billion strips per year over
the last three years and the incidence rates are
approxi mately one per mllion strips shipped so | am goi ng
to hel p you get back on schedule and say that is the end of
ny comments and if you have any questions, | can entertain

t hem
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DR N PPER Thank you. W do have tine for a
question or two fromthe panel if there are any. Seeing
none, thank you very much for the tine and now we w | |
invite Ed Ki mrel man from Boehri nger Mannhei mto address the
panel. There is a preponderance of Hoosiers on this |ist

t oday.

Agenda Item Ed Ki nrel nan, Boehringer Mannhei m
Cor por ati on

MR KIMVELMAN | will take this opportunity to
t hank Sharon and Steve and the panel for allow ng ne to make
this presentation on the current DCLD subm ssi ons gui dance
related to self-nonitoring glucose products. | wll try to
be brief and for those of you who know nme, you realize that
that is quite a chall enge.

| will not step ny way through the current

gui dance docunent commenti ng section by section. | wll
refer to sections as | try to nmake points and illustrate
t hem

Over the years, FDA nmanagenent has publicly stated
t hat FDA subm ssi ons gui dances nust remain fluid. They nust
be able to quickly reflect the advances in technol ogy and

the new things that FDA reviewers |earn about products. |
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agree with that position. |If there are safety and
effectiveness issues that represent a significant genera
public health problem in ny opinion that doesn't appear to
be the case here. As aresult we are left with a situation
where fluid guidance |leads to delays in getting these
products cleared for sale and all the negative effects that
result fromthose del ays.

In ny years of work within NCCLS and | SO | have
gotten a fine appreciation of the benefits of broad and
bal ance input to standards and gui delines. | know sone of
you on this panel have worked well w thin those
organi zations and nmay share this appreciation. O February
27 of this year, in response to a citizen's petition filed
by the Indiana Medi cal Advice Manufacturer's Council and the
expressed i nterest of Congressman Dave Ml ntosh, FDA
published in the Federal Register its new policy n the use
of good gui dance practices in the devel opment of gui dances
i ke the one we are considering today.

Consistent with that policy, the nmanagenent of
DCOLD is holding this neeting to gather information and has
promsed to hold additional neetings for the same purpose in
the near future. W in industry are relying on that prom se

and | ook forward to participating in those future neetings.



During this presentation | will be addressing the
poi nts shown in this overhead. | wll not read them |
wll give you a nonent to ook at that.

The key criterion manufacturers use in determning
the effectiveness of subm ssions guidance is the extent to
whi ch that guidance results in facilitated revi ew and
expedi ted deci sion nmaking by the agency. |f an individua
gui dance docunent doesn't have that beneficial effect, it is
of little use to the manufacturer. It is a frustrating and
resour ce-wasti ng experience to present to the agency a
subm ssion that follows closely the published gui dance only
to find that the reviewer is using a different guidance
docunent, one that hasn't been published yet or one that
represents the individual reviewer's preferences.

That is why | am encouraged by the FDA policy on
good gui dance practices and ook forward to its use in this
situation. | believe it will be a good test case for the
pol i cy.

The obj ectives of each gui dance document mnust be
focused and clearly stated. |If that focus is inpaired by
trying to cover too many different types of products, even
t hough they may have a nunber of things in comron, the

agency shoul d consi der devel opi ng nore than one gui dance

94



docunent. DCLD has al ready recogni zed that fact by
devel opi ng a separate gui dance for the use of SMBG products
in neonatal situations.

That same approach may be considered as the agency
addr esses i nvasi ve versus non-invasi ve systens, quantitative
versus sem-quantitative or qualitative systens or generic
strip products versus dedi cated systens.

The current gui dance docunent has grown |i ke Topsy
over the years and contains references to various types of
systens with those references inserted sonetines in odd
pl aces resulting i n confusion.

As | said before, the basic objective of these
gui dances should be to facilitate the effective and
efficient review and deci si on naki ng on prenarket
submssions. Wile this objective would result in sone
background i nformati on bei ng included in the docunent, the
current document appears to have a second objective, that of
educating the reviewer who nay not be famliar wth SMBG
syst ens.

| suggest that such educational information be
included in a separate docunent or in an addendumto the
guidance. Inclusion of it within the body of the documnent

bl urs the focus.
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| al so suggest that the history, background and
information related t the various avail abl e net hodol ogi es be
brought up to date with the inclusion of information on
current systens. For instance, the human factors section of
t he guidance refers to studies conducted prior to the
introduction of non-white test systens. Also, the software
validation and verification section should reference current
gui dance docunent on these subjects. | amsure
manuf act urers woul d be happy to hel p DCLD devel op an up to
dat e educational docunent.

| suggest that to the extent possible the guidance
be in the formof a paranetric standard. A paranetric
standard is one that inforns its readers of the issues that
nmust be addressed, w thout being prescriptive about how t hey
shoul d be addressed and i ncl udes performance or design
requi renents only when such requirenents are essential and
general | y accepted based on broad and bal anced i nput. The
| abel ling regul ation contained in 21 CFR 809.10 is a good
exanpl e of a paranetric |abelling standard.

The |ist of performance considerations within the
current gui dance docunent with sone of the prescriptive
verbi age related to the use of nal amne to prevent

glycolysis with that renoved is another good exanple of a
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paranetric standard text.

| suggest the gui dance docunent not be used to
teach basic laboratory practice, especially if that
information is already in |locations that can be referenced.
Mich of the common interferences and del usi on schenes
information in the interferences study sections of the
gui dance docunent fall into this category.

Lastly, the guidance needs to be updated to
include all significant reviewer requests for infornation.
For exanpl e, our experience indicates that reviewers
consistently ask for information related to the
manuf acturer's procedure for establishing reagent stability
clains, yet there is nothing in the guidance to indicate
that such information will be requested.

Wth the inplenmentation of the new quality systens
regul ati on whi ch you heard about this norning, becom ng
effective in June of this year, FDA will have two bites at
the design control level. It will have authority for the
first time to routinely inspect the systens that
manuf acturers use for design control. |In addition, it wll
have access to the prenmarket review process as it always has
to the design of products that cone out of these control

desi gn processes. (onsideration of human factors is a key
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el ement of satisfactory design control.

| suggest that it will be a worthwhile challenge
for the product review side of FDA to coordinate better with
the regul atory conpliance side of the agency. That way, FDA
can indicate in guidances which human factors considerations
m ght be inportant for manufacturers to address and can be
confident that manufacturers who are in good conpliance
standing with the agency have design control systens in
place to determne if such situations are truly relevant to
their products and to enpl oyee appropriate design contro
processes to translate those considerations into the fina
pr oduct .

Such an approach relieves the individual reviewer
fromthe burden of determ ning the adequacy of individua
human factors desi gn decisions, a task which the revi ewner
may not be prepared to fulfill.

The current guidances tend to be overly
prescriptive when di scussi ng product performance. On page
eight, for exanple, the guidance explains in detail the
| ocations for precision testing and the nunbers of lots to
be involved. This detail |eaves the inpression that it
applies to all cases and |leaves little roomfor

manuf acturers to devel op cost efficient alternative study
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protocols. The specification of nmalamne as the apparently
only agent for preventing glycolysis as | nentioned before
i s anot her good exanpl e of overly prescriptive | anguage.

Anot her exanpl e of overly prescriptive |anguage is
on page 10 in the information related to consumer studi es.
The recommendation requires that results retained by the
consuner and technician be nasked from each other, even on
systens that provide a test result that requires no
interpretation by the tester. In that case, nmasking adds
little value and may add cost to the study.

On the other hand, the | anguage used on page ei ght
related to henogl obin studies is an exanpl e of good and
useful gui dance | anguage. One additional snall point.

There shoul d be | anguage in the gui dance to indicate that
manuf act urers shoul d adapt referenced NCCLS st andards when
applying themto SMBG eval uati ons. Since nany of these
standards were devel oped to gui de eval uati ons of |arge
clinical |aboratory systens, many of which use honbgeneous
and not use reagent systens.

The issue of quality control and any efforts to
beef up the QC performed by the |ay user nust be dealt with
in a pragmati ¢ way, understanding the history of past

efforts, the current perfornmance of SMBG products and the
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reasonably antici pated nedi cal benefits and ri sks.
Manuf acturers currently provide as part of the SMBG product
and service offering a nunber of things that facilitate the
use of controls. Two levels of controls are provided in
nmost user kits and are usually available in separate
packaging. In addition, controls are available, usually at
no charge fromtel ephone support units if a user is having
probl ens that can be anal yzed or corrected through the use
of these control naterials.

SMBG nonitors have built-in controls to nonitor
their performance. QC instructions are provided in user
friendly | anguage in user manuals. As difficult as it is
for those of us with scientific or medical backgrounds to
swal | ow, the decision by the lay users to performquality
control is, to a great extent, a financial one.

If additional strips are provided at no cost to
the user to perform@QC the user wll likely use those
strips for patient testing. |If FDA required the design of
strips or other reagent units to incorporate an automatic
QC it would likely increase the cost of those reagent units
and mght |lead to decreased use by the tester, decreased
testing.

In any case, the decision to nove in the area of
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QL is conplex and it is conplex enough to require
t hought ful , broad and bal anced i nput beyond that which can
be achi eved at this neeting al one.

To sonme extent, labelling targeted at |ay users
and | abel ling described in 21 CFR 809.10 is nutual ly
exclusive. Targeted |abelling should be easy to read and
under st andabl e by non-techni cal and possibly visually
i npai red people. Unfortunately, wording that is either
required or anticipated by the labelling regulation is
beyond t he conprehensi on of many | ay users.

In focus group testing conducted by ny conpany, we
found that generally required terns |ike reagent, in vitro
and quantitative determnation are not plain English. The
sane | abelling concerns relate to sonme extent to the use of
these products in PQL situations. Unfortunately, nust tine
is wasted during the subm ssions review process assuring
that all requirenments of 21 CFR 809.10 are net in the
product insert even though all involved realize this
information is not likely to be used.

As a result, we have a situation that cries out
for DCLD | eadership in getting the manufacturers to be
confortable with actually submtting to the DCLD targeted

[ abelling in place of the classic insert sheet. DCLD has
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al ready denonstrated that | eadership in the area of OIC HOG
test kits and other OIC bl ood tests. | encourage DCLD to do
t he sanme here.

Manuf acturers are well on the way to conpl eting
detail ed cooments on the current gui dance docunent.
Unfortunately, there wasn't sufficient notice of this
meeting to allow conpletion in time for the neeting. W
intend to conplete these cooments and are willing to work
closely with DOLD to devel op any new gui dances that seem
appropriate within the context of the new FDA good gui dance
practices framework. Thank you very nuch.

DR N PPER Thank you, M. Kimelnman. W have
one ot her speaker this nmorning and according to ny list, it
is Paul Fox, Medical Devices Agency, Hanni bal House,

Bl ephant Castle, London, United Kingdom Wl cone, M. Fox.

Agenda Item Paul Fox

MR FOX  Thank you. Al though in the
manuf acturer's section, another manufacturer per se or
indeed a fool so | just want to thank the panel for letting
me speak at this meeting and providing some perspective of
how we do things in the WK but fromthe adverse incident
side related to what we heard yesterday and the regul atory

f r amewor k.



103

DR N PPER And please tell us whether or not you
have any financial interest since you are not fromthe
mai nl and.

MR FOX | amjust about to. | amagoing to put
all these upside down back to front so if you will bear with
me. Good norning. M nane is Paul Fox. | ama senior
nmedi cal device specialist fromthe United Ki ngdom s nedi ca
devices agency. W are part of the United Ki ngdom
Departnent of Health and therefore | can confirmno
financial interest in any manufacturer or any products which
t hey produce that we have di scussed today.

The nedi cal devices agency is charged with
pronoting safe and effective use of nedical devices used in
the United Kingdomand until very recently, when | noved to
t he agency, | had been working as a clinical biochemst and
| now have responsibility for in vitro diagnostic devices
whi ch i ncludes sel f-nonitoring bl ood gl ucose systens.

The prime reason for ny attendance, therefore, is
tolearn, while | amon the |learning curve, however, it was
indicated to nme that if |I briefly went over the approach of
the WK and Europe, now or over the next few years it mght
be of interest to both the panel and sone of the attendees.

It mght be of no interest whatsoever but the fact I am



speaki ng hel ped to convince ny boss to pay ny fare over here
so here we go. | genuinely hope it may be of interest.

The nedi cal devices agency is essentially divided
into three business units and | will do these in a slight
different order to which they appear here. | wll return to
t he European and regulatory affairs business related to
finish. A brief word on device eval uation and publications.

Thi s busi ness controls a voluntary devi ce
eval uation program the results of which are passed through
to all device users within the National Health Service and
out si de and these device evaluations are used as an aid to
pur chasi ng deci sions and quite a proportion of the device
eval uations that are used within the clinical chemstry
pat hol ogy section are on bl ood glucose neters. These are
bot h conparative eval uations and singl e eval uations as new
neters hit the narket.

Devi ce technol ogy and safety is ny section which
i ncl udes the adverse incident reporting center. Now, in the
light of the presentation, very interesting presentation
yesterday of the details of the FDA s adverse incident data
base, | thought it nmay be of interest to recount sonme of our
experi ences.

However, | nust enphasize and | think you wll
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find the key word at the nonent in the KK is voluntary.
This is a voluntary systemas with the device eval uation
reporting. This evidences, therefore, probably |ess
reliable even than the FDA's which | know was inperfect in
many ways, post-market surveillance and should be treated as
al nost anecdot al .

There are a couple of things, though, that | think
m ght be worth nentioning that we found to be different than
those indicated yesterday. Firstly, our definition of an
adverse incident differs sonewhat although simlar in many
ways to the FDA's. W actually include in our adverse
incident the potential for death, injury, et cetera. Now,
amnot sure whether it is this. | suspect it is rather a
reflection of a very different health care systembut the
proportion of adverse incident reports comng fromhealth
care professionals dramatically exceeds the figures
i ndi cated yesterday by the FDA

| can't quantify that. As | said, this is al nost
anecdot al but we have a much higher level than that. |
think it was seven percent quoted yesterday.

| think it is arelative point that we don't run
anay with the idea that these devices are performng

exceptionally well in the hands of health care professionals



106
or perhaps nore inportantly that they are not performng to
t he standard expected of them by health care professionals
and that is likely but certainly different I think.

| ndeed, reports of poor perfornmance of bl ood
gl ucose neters by health care professionals have recently
led to the nedical devices agency to issue what we call a
safety notice which had to remnd the professional users of
contraindi cati ons associated with bl ood gl ucose neasurenents
and in a simlar manner, these safety notices get passed
t hroughout all users in the health service.

| was also interested to hear reported that
adverse incidents initially ascribed tot he user were |likely
found on investigation to be the fault of the neter.
woul d say our experience is conpletely opposite. As Dr.
Ross | think indicated yesterday with respect to Sel core
test strip errors, users tend to blame the technol ogy first
rather than ook critically at their technique. 1 see many
Ph.D.s in the background of the panel here and | amsure
many of you have nmet students and technicians who have
arrived saying a piece of equipnent is nmalfunctioning or it
doesn't work. You would like to find it is not even
sw t ched on.

| think the take-home nessage can be, if it can go
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wong, soneone will probably find a way of doing it. W
currently have a problemw th an incident, again, very
anecdotal, but with a blood glucose neter manufactured here
in the states, programrable for use in multiple | anguages,
got to the WK programmed on English. Brilliant. The guy
prograns it, unfortunately prograns on English is mlligrans
per deciliter and we use mllimls per liter soin a
perfectly functioning nmachine this guy has nanaged to
grossly overestimate his bl ood gl ucose and i nappropriately
changes hi s nedication.

So the nmeters often function very well per se but
just are not used in an appropriate manner | think.

So to sumup our experience of adverse incidents,
we see little evidence of a generic problemw th a
performance of the neters. Mst problens seemto stemfrom
i nappropriate or incorrect use and | think as one panel
menber said yesterday, sinple, sinple, sinple. | think that
backs up what we heard earlier on use error or on user error
as we tend to refer to it.

| think this sinplicity of use is one reason where
t he manufacturers although have been noving forward, there
are areas which continue to be addressed | think.

The health care professionals, and it is a dua
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approach that we encourage, we certainly encourage vari ous
coul d address problens regarding to training and the proper
use of the neters.

Ckay, now, if | nove away from adverse incidents
slightly to what we have as a regul atory framework currently
in place in the UK that is pretty inpressive and that is
about it. There is some exaggeration there but not nuch.
The only in vitro diagnostic related regulation in the
United Kingdomare the HV testing kits and services
regul ations which make it illegal to supply HV testing
wi thout the involverment of a registered physician. And the
other regul ations are regul atory substances whi ch obvi ously
don't apply to self-nonitoring of bl ood gl ucose and general
product in health and safety regulations so I think you can
find that nore or less at the nonent, if you nmake your
neter, you can put it on the W nmarket.

(One European regul ation that doesn't appear there
that is relevant at the nonent and I wll comrent on
Eur opean regul ations briefly, is the el ectronagnetic
conpatibility directive. W have heard that these nachi nes
may suffer interference fromel ectronagneti c sources and
there is a European regulation relating to that.

This is due to change on a European scale. The new
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approach directives of the European union aimto bring about
the conpletion of the steel market by introduci ng harnoni zed
and statutorily based controls to regul ate the safety and
marketing of products within the European union. CQurrent
directives in force refer to active inplantabl e nedica
devi ces and nedi cal devices generally but accepted from
these and in a special group are the in vitro diagnostic
nmedi cal devi ces.

These devi ces nean any devi ce narketed nust have a
CE mark and there is a msprint in there. It is safe and
fit for intended purpose. These directives for the in vitro
di agnosti c equi pnment are expected to be fully in force by
about 2001. They are currently negotiating concl usions and
| can guarantee it is a painfully slow process. At this
point, the reporting systemfor adverse incidents wll
becone conpul sory and the data nay inprove sonewhat and
becone | ess anecdot al .

The easiest, so to put your device on the narket
at this point you need a CE mark. The easi est but not the
only way to achieve such a CE mark will be to conply with a
rel evant, voluntary harnoni zed European standards and the
standards relating to the labelling of reagents and the

easing of use of instructions for self-testing are currently
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being rewitten.

The directive is likely to split products
according to the risk of the patient should the product not
performin an inappropriate nmanner. That woul d be, probably
t hose changes will be the European Union definition of an in
vitro diagnostic nedi cal device and you can see the reagents
calibrate its controls, kits, instrunents, nore or |less the
whol e shebang will require a separate CE nark. Bl ood
glucose neters are likely to be in a sub-group which
requires stronger regulatory control that nost of the other
| VDs, | nean, that definition takes on everything to bl ood
sanpl e tubes.

| suppose the good news for any nanufacturers
present is the CE mark will allow absolute unrestricted
access to the markets of the European Union and the European
Free Trade Association. However, probably |less attractive
will be the fact that any FDA approval per se will be
irrelevant to the bodi es which award these CE narks.

That is a very brief overview and | hope it was of
interest. Thank you.

DR N PPER Thank you very much. W have about
45 mnutes for lunch. | would like briefly to take a stand-

up and stretch break. | would like to conme back at 11:30



and spend about a half an hour on questions for presenters
that we had this norning and | would like to al so reviewthe
five questions that the FDA has asked the panel to address
so that we will be alittle bit alert to what type of
questions the chair will be asking panel nenbers for this
af t er noon.

So let's reconvene at about 11:30, pronptly at
11:30 for a real sprint toward the finish at 12:00, well,
not the finish but |unch.

(Brief recess.)

DR NPPER In the interest of allow ng sone of
t he peopl e who need to catch a plan or go back to work at
the FDA to escape, | would like to use this half hour to see
if there were questions that arose during the presentation
this norning. Before | do that, | would |like to take the
liberty to do two things. The first thing is that |I woul d
like to project scribble that | nmade during this norning
presentations to help nme get a handl e on what we are
actual ly tal king about when we tal k about 20 percent error
or plus or mnus two standard devi ati ons.

Since | scribbled this, it nmay not be legible to
people in the back roomso | amgoing to walk out and try to

read what | have done. A few years ago, there was a really
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good paper about error in chol esterol neasurenents in
clinical chemstry and Herden leto who was one of the
aut hors described what the effect of various error ranges
woul d be on neasurenents at the decision points with this
wedge- shaped diagram|like this.

So what | have done is on this X axis is plotted
100, 200, 300, 400, 500 mlligrans per deciliter of sugar.
Unfortunately for our colleague fromthe UK | didn't do
mllimls per liter but it will be okay | think.

Now, the inside wedge is the plus or mnus 20
percent, two standard deviation line so the effect there is
to show you what the upper bound and the | ower bound of the
95 percent confidence limts are at various |levels. The
outside wedge is not to scale, of course, becuase | coul dn't
do it on the piece of paper that | was scribbling on but
that is the three standard deviation |ine whi ch enconpasses
99. 7 percent of the observabl e nmeasurenments. C course,
there will be pooling of the data around the nmean but I
want, | think that the group, if you |l ook at this wedge, can
under stand why there was sone frustration on the part of our
vi deo taped not her yesterday becuase, you see, if the
instrunent is performng as appropriate at the 200 |l evel, it

is wthin performance specifications and does not inply a
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use error to get a range between 160 and 240 as the read-
out.

So it is perfectly understandabl e why two
measurenents i n sequence on the sanme device woul d give us
that wide a range. |If you look at all the neasurenents, you
are tal king about 140 to 260 at the 200 level. 1 think that
in consideration of whether or not in answering the question
about do we have a problem we need to keep in mnd this
type of wedge. You see, if we go out to 300, the range
becones 240 to 360 if ny arithmetic done at the table is
okay. Down at the lower end, | amsure it is going to be
very hard to see ny scribble. |If you go with your plus or
mnus 15 mlligrans per dl, at 70 it is going to be, at 75
it is going to be 80 to 60 at 50 it is going to be 65 to 35
whi ch represents a wi de range in hypoglycema in ny
experience and could actually invoke two different nedi ca
r esponses.

And at a range of 25 would be 40 and 10. Again, a
consi derabl e range, even with the fixed anmount. The
question is, are we asking these devices to do too nuch, et
cetera. But | think instead of talking in 20 percent plus
or mnus, it sonetines helps us to wite down how w de the

barn door is here and where we are saying it is acceptable.



If you think it is okay for self-nonitoring bl ood
gl ucose devices to read 160 to 240 on a 200 sanpl e and be
within specs and that no adverse effect can occur then we
are okay. If you don't think it is acceptable and we can
back that up with appropriate nedical information, | think
that is sonething we have to talk about as well.

So | thought | would draw this wedge for ny own
benefit and share it with you for whatever use it turns out
to be.

| amgoing to | eave the transparency projector on
and the reason | amgoing to leave it onis that after we
circle around for questions | would like to remnd the panel
and the audi ence of the questions we need to ask oursel ves
and respond to this afternoon when we go into open commttee
sessi on.

Renmenberi ng now that we have heard fromKi nberly
Traut man and Ron Kaye fromthe FDA and several speakers, Ken
Ervin and so forth, I won't name themall by nanme, | would
like to go around the panel and see if there are any
questions for those folks so in case they, that way they can
remenber what they, it is in proximty to their talk and
maybe they can renmenber what they said and maybe we can

remenber what they aid a little better.
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Dr. Habig, do you have questions for anybody who
spoke this norning?

DR HABIG The sinple answer is no.

DR N PPER (kay, and Ms. Rosenthal does not have
any becuase she is not here. She is being video taped so we
w Il hold her questions until after the make-up wears off.
Dr. Harrington Falls?

DR HARRINGION FALLS: | didn't particularly have
a question although M. Kimelman mght like to be available
to provide sone response. Regarding the guidance and how it
tends to be fluid, there are so many variations in practice
situations that for us to say this is howit should be is
really going for a gold standard that a | ot of practitioners
m ght never utilize so there does have to be sone fluidity
i n the gui dances.

He had nentioned al so that sonetines when a
marketer will cone before the panel, then they will end up
with all these questions that they didn't anticipate and
that is really a tribute to the excellent preparation
because the maj or questions have all been answered so the
panel then comes up wi th these exogenous questions. It is
not our intention to give you a noving target to hit.

Wth M. Fox's presentation, | was just going to



nmention since health care professionals in the WK do report
nore than United States physicians that possibly the FDA

m ght consi der coordinating with sone of our training
institutions becuase if we could just get the nedi cal
students in at the ground floor and say, here is the form
If you ever see adverse reaction you can send it in or
report it. It will be very sinple and you mght notice the
increase in the adverse reactions.

| have al so been inpressed by the fact that for
many of our products, the 800 nunbers that the nanufacturers
provide to the patients for followup is extrenely hel pful
when the patient can call in, the main factory can get a
| arge data pool that an individual practice or one city
m ght not see and therefore they can address any issues that
recur.

DR N PPER Thank you. Dr. denent?

DR CLEMENT: (Qbviously | amstill very fascinated
as a clinician on the whol e i ssue of non-invasive technol ogy
and also this question is addressed to Dr. Cooper and Dr.
Pitts. | think one thing that this coonmttee has been
struggling with is first, where is the niche of these
devices. | was inpressed positively with the issue that

your conpany is looking at it as a supplenent to invasive
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bl ood gl ucose nonitoring and not as a substitute for that.
| think that has been very hel pful

And the other issue | think has got potential to
go forward is this whole issue of well, if we can't show
substanti al equival ence and all these other issues based on
nunber crunching and these standards that we show here, what
was nentioned by yourself and Dr. Cooper was well, if it
i nproves patient outcones, obviously that is a benefit in
the right direction that we want to go at.

In order to prove that in a scientific trial, it
woul d be sone pretty clever design methods actually to show
that. Do you have any suggestions?

MR PURDY: Well, we think we have a very uni que
design concept in our trial. The concept is really the
concept that we have discussed at length with Dr. Qutnman and
his staff. W have cone to the point and | don't want to
speak for Dr. Qutrman but sone of that is proprietary becuase
the sensitivity of our product in the press nowadays so we
t hi nk we have an approach that will provide you with, as
physi ci ans, and this approach as we have six nenbers on our
medi cal advi sory board of which Dr. Pitts is one, these are
all, there are five endocrinologists and one internist. W

are conducting the trials at the present tine in two
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| ocati ons and we have a | arge nunber of patients relative to
what you may have renenbered fromour |ast meeting.

This trial has been designed so that we can show
clinical relevancy in a conparison, a one on one conparison
with glucose, finger prick sensors in the honme. This to ny
know edge is the first time that a nmanufacturer has been
required, in spite of the many, many mllions that are being
spent on these devices to show that this device works in the
honme and | was pleased to see the comments that sone of the
peopl e fromthe Food and Drug Admni stration nmade this
norning on the possibility that by June of 1997, the FDA has
instituted their quality systens programwhich allows and
requires that the devices be tested in a realistic
envi ronnment so the Food and Drug Admnistration wll have
nore capability to get that kind of feedback and the issue
really is very sinple.

Most of ny background is in aerospace and one of
the big problens in the aerospace industry is the nman-
machi ne interface between the nachi ne and the nman and t hat
is what was referred to here when they nentioned use,
patient use or user error. W called it man-nachine
i nterface probl ens.

That is the main difference and that is the reason
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wee feel that our device is essentially equival ent and we
tried to explain that before using the error grid which, a
you renenber, was very controversial. And we didn't have
enough patients and al so we had not done a hone trial. W
are doing that. W have done everything this panel here
recommended to our know edge. W are doi ng everything that
the Food and Drug Admnistration fromDr. Qutnman to Dr.

Al bert to Dr. Burlington would like us to do. W are
cooperating with themand | think that that will possibly
| ead the way to a net hodol ogy so the FDA incidentally are
not allow ng us to get around that issue. And they have
asked us to present an approach which we have but | really
have to say that it is proprietary.

| think, however, that the U S --

DR NPPER My | interrupt at that point?
Excuse ne. |If thisis, if the material you are asking for
is germane to the subject matter at the end and you woul d
like us to, we can clear the roomand ask M. Purdy to
present that information to the panel. W can do that.

MR PURDY: | would be glad to do that if Dr.
Qut man.

DR NPPER | stand corrected, M. Purdy,

apologize. That is for a different venue. So forget that |
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interrupted you but w thdraw your renarks to cl ose
reasonably soon. W& have others.

MR PURDY: | amfinished. |Is that okay, Dr.

d enent ?

DR CLEMENT: | guess for now but it would be nore
dependi ng on the assunption.

DR BQUGHVAN  Joann Boughman fromthe University
of Maryland. | amnot sure whether it is Ms. Trautnan or
M. Kaye or sonebody el se fromthe FDA that mght help ne
out here a little bit but I understand in the total quality
system process now on that side of the house, if you wll,
there is the pre-nmarket now inspection and device
devel opnent control and so on and the post-narket process
because you can, in fact, go back and continue the
i nspection process or evaluation potentially in |ieu of
clinical trials. AmIl correct on that? Fromthe
manuf acturer's side.

M5. TRAUTMAN  Fromthe manufacturer's side, |
wouldn't say it is necessarily inlieu of clinical trials
because the quality systemregulation is going to require
quality systemand then there is approval aspects that often
dovetail. For exanple, if the manufacturer has a

requirenent fromthe O fice of Device Evaluation to do
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certain types of clinical trials, then what they need to do
in their design control programis plan for that. So as
part of the planing, they would obviously want to nmake sure
that their clinical trial was a part of their overall design
validation. That was the design validation | was telling
you how t hey have to show the intended users.

DR BOUGHVAN It seens to nme then that with
regard to the total quality systens, we have several things
in place. In the approval process, at |east those that |
have been involved in, we, in fact, do interface, interact
with and have input with the manufacturer in the eval uation
or in the data that we |look at with regard to the device and
its use outside the manufacturing setting. It is the post-
market area that | amreal ly asking ny question about and I
found it interesting today that a manufacturer cane to us
with a very different perspective of the independent studies
done frompotentially an academc scientist's point of view
and not a user point of viewand what | amreally asking is
t he panel process and how we mght be invol ved or what we
mght contribute to what | see is a gap here between pre-
mar ket eval uati on which we are clearly very nuch invol ved
in, sone suggestions on inredi ate post-nmarket eval uation but

the out-years and there seens to be a gap here in what we
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m ght do or even the FDA m ght do except request independent
studi es or look out for independent studies but we don't
seemto be teamng up with that aspects in the out-years.

M5. TRAUTMAN  There is a couple of things that
may help you. First of all, what | will call the post-
mar ket side of the quality systemregulation is not
sonething that is actually new |t has been around since
1978 but what it does, the new regul ation does do is it does
require the manufacturers to tie it into the quality system
much stronger than it has in the past. |In other words, they
have al ways had requirenents for conpl aint handling
pr ocedur es.

The new regul ation now requires that it not only
be eval uated, investigated and so forth but it specifically
says even though we have enforced it that you now have to
take specific corrective or preventive actions when certain
things are net. In the preanble of the new regul ati on which
you all will have a copy of by this afternoon, we tal k about
user errors and user needs.

Just because conplaint says that it is a user
error, that does not elimnate the need for an investigation
or possible preventive or corrective action. Wit the

manuf acturers may do is they may trend it over a certain



period of tinme and say no, this is not an isol ated case once
or twice. W are seeing this type of error on a nore
routine type of basis. Now we need to go back to our
| aboring. Now we need to go back to our design validation
and see if there is something we can't do better.

In addition to the quality systemregul ation as

you heard yesterday from Sharon, we do have the nedi ca

device reporting regulation. | think one of the coments by
t he panel nenbers at the old commttee here, | know, and I
amnot sure if Sharon is still here but | do know that there

is alot of training going on for the new MR regul ati on and
user facilities and doctors are on that list to be trained
so the agency is trying to get that requirenent out.

Where | think, this is ny personal opinion, where
| think a panel like this mght be able to help in the post-
market side is along the lines of what M. Cohen was sayi ng.
If there is sonme clear expectations as far as what you need
as doctors to make sone eval uations on certain specificities
and so forth. |If industry, FDA and experts |ike yourself
can sit down and decide okay, this is the type of data we
would like to see, this is the type of denom nator aspects
that we need to have to nake these eval uations, and put that

into either a guidance or into sonme sort of post-mnarketing
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study, then | think that is the best way of pooling it al
t oget her so you have got the MDR regul ati ons suppl enenti ng,
you have go the quality systemregul ati ons suppl enenti ng and
then you have got a task force, if you wll, of experts
| ooking but if that task force isn't focused on what they
need to see up front, | don't think we will every get there
t hrough any of the other systens.

DR N PPER Before you | eave, since you are
there, if | could butt ahead of you, one of the things I
appreci ate about the information that you gave us and that |
amlearning to, | amtrying to put into context and |
believe | amdoing it is that we are finally dealing with
spec-ing out, if you wll, the systens that are going to be
manuf actured and we are calling upon, we are re-echoing the
age-old plea to the clinical comunity, if you will, the
peopl e who are represented around this table to try to
figure out what we really want these systens to do.

Comng froma clinical |aboratory background, a
whil e ago sone of us said howlow do we really need to drive
preci sion and how good do we want accuracy to be and how
much are we willing to pay for it and have we done enough.
| amnot sure that we have done enough in self-nonitoring,

on the self-nonitoring area but | think the challenge is out
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there becuase | think we are hearing several people at this
tabl e and the audience say it is good enough. Wat we need
todois totrain the user better

How does your design approach of your getting in
on the ground floor approach, howis that going to relate to
the problemwe have here with use errors? In other words,
is that design, can you ask the manufacturers to design in
that area as well?

M5. TRAUTMAN  Yes, we can. |In fact, we can do a
coupl e of things specifically to the errors and the user
needs. Like | was starting to describe up front, we have a
requi renent for design input. The nmanufacturer is going to
need to use multiple venues to receive input as to what they
want to have as an output for their device. This panel or
the PVA approval panels will dictate some of that, the
agency will dictate sone of that.

Their marketing people will help dictate sone of
that but the user community clearly also will dictate what
those inputs and expectations are. So not only shoul d that
be all up front in the input, but also int eh verification
stages now they have to assure that okay, this is what | set
out to produce. This is actually what | am produci ng.

And then the real key area for this panel is what



| referred to as design validation. That design validation
is really the key now where the requirenents under the

regul ation require either actual or simulated use condition
of production lots to show that they neet the intended use
and the user needs so this really is going to force nore
interaction; however we have to be careful because hindsi ght
is always easier than foresight. Wen you tal k about user
errors, it is always easier to go back retrospectively and
say all the device manufacturers should have known this.

But inreality, they may not have known that 10
years ago or five years ago when they sat down and were
initially designing it so we do have to be careful that we
do have a bal anced perspective here, that the manufacturers
need to nmake a good faith attenpt to try to bring in those
peopl e that they are using or the people that will be using
that device. The question earlier was if it is being
marketed for both the clinical setting and hone use, do they
have to test both? And the answer is yes but we do want to
be careful that every single way a user nay m suse that
devi ce may not be thought of up front in the design.

For exanple, | nean, we often have clinica
exanpl es where doctors and nurses and | ab technicians and so

forth, clanp lines and do somnething and they just happen to
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do it and don't realize the ramfications on a nmachine. W
had apnea nmonitors and so forth that were tested in the home
and they had vents in the back and all of a sudden a whol e
bunch of failures started happeni ng becuase children started
to put coins in the vents in the back.

| mean, there are always going to be certain
things that no matter how nuch foresight a manufacturer has,
that they will have to deal with on the post-narket side.

DR NPPER Let ne ask you a foll ow up questi on.
D d you get to see that video tape fromthe nother of two
di abetic children yesterday?

M5. TRAUTMAN  No, I'msorry | didn't.

DR NPPER That's okay. | think that m ght be
worth 15 mnutes of your tinme if you can get hold of the
tape. (ne of the things she brought up were | tried to
address in that wedge di agram about why do ny nonitors, the
sane nonitor give ne two different nunbers five mnutes
apart, one okay, one not okay.

It brought to ny mnd to nake a note about
consuner expectations versus consuner needs. How does this
desi gn approach address the two different things? Becuase
one may be, consuner needs may be a realistic need.

Consumer expectation is Toyota performance but a Chevy



design. You know?

M5. TRAUTMAN R ght, | understand exactly what
you nean. Labelling is dictated by two areas of the agency,
in part by the approval process and in part by the design
controls now under the new quality systemregul ation. Wiere
in fact the labelling has to undergo the sane type of design
validation as the product itself. So the expectations are
very inportant.

If the labelling clearly acknow edges that this,
and again neaning to be in terns that the user can
understand, that there is a 20 percent or a two standard
devi ation. They need to understand the ranges that these
may occur. |If the labelling is such that it says this is 98
percent accurate and if that is only showed by the
manuf acturer to occur on |like the nost ideal circunstances,
we would say in the quality systemthat that is not accurate
portrayal in the labelling for the design specs.

| amnot suggesting at all that, | amjust saying
hypot hetical | y because | have not reviewed the | abelling for
these devices but there is a truth in advertising or truth
in labelling that what is in the |abel nust be the actua
performance specifications and so forth that are set forward

in the design and then into the manufacturing.
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So if this panel decides that that two standard deviation is
an acceptable range, then it really is incunbent upon the

| abelling to nake sure that the user understand that they
can get a reading fromthat 160 to 240 and that is the
precision of the piece of equipnent.

DR NPPER (kay. Wat | amagetting at is
suppose, | nean, this nother was ready to sl amthe device up
agai nst the wall becuase she was so angry that it was not
reading correctly and what | amgetting at is nmaybe
correctly or maybe incorrectly, her perception of the way
that device should performis in her head. In other words,
the label is in her head about what she expects. Suppose a
conpany tries to design sonething that will neet this
person's expectations but her expectations are not, exceed
the performance that is required clinically. Suppose her
kids were just fine, no mstakes were nade, no adverse
t hi ngs happened, et cetera, and yet she is just disgruntled.
How is the FDA going to | ook at that?

In other words, if they design to try to get a
hi gher perfornmance and they don't get it but yet they are
still doing clinical okay, how does the FDA | ook at that?
Are there different |evels of consumer satisfaction or

consuner client?
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M5. TRAUTMAN Jearly there is a different |eve
of consuner satisfaction but the agency by | aw, by nandate,
can only require the manufacturers to nmeet mni nal
requi renents for safety of the product. So when | teach and
tal k about how other standards in New York and so forth are
used, we can only in the G\P requirenents and through ot her
things require the manufacturers to do what is mninmally or
the baseline to assure that there is good quality products
out there.

V¢ as an agency fromthe conpliance standpoi nt
cannot nmandate manufacturers to optimze for business
reasons, again, that may be optimzing the processes. W
can't really get into what we call quality nmanagenent issues
which is what you are starting to really come about and that
is nore of a pure custoner satisfaction.

VW have a line that we have to be careful that we
don't cross becuase that is not really a regulator's job.
That really is the manufacturer's interaction with their
cust oners.

DR NPPER So with the design we are still keyed
into safe and effective and the other stuff is the whipped
cream and cherry that the FDA is not concerned wth.

M5. TRAUTMAN @ VWell, it is not that we are not
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concerned about but there has to be different venues. The
quality systemregul ation nay not be the appropriate. They
may be fully conpliant with the quality systemregul ation
What we do have is in the Ofice of Surveillance and
Bionetrics, when we do have public health i ssues where we
can show that consuner expectations clearly are here and the
device's reliability even to the best of manufacturing is
here, then we have task forces that are put together to do
all kinds of different training, whether that be through
newsl etters, through bulletins, through recent venues of

t el econf erences now.

So it is not that the agency doesn't care, it is
just what type of --

DR NPPER It was an unfortunate choi ce of
wor ds, pardon ne.

M5. TRAUTMAN No, no, but | nean it is inportant
to understand that there are training and educati onal
efforts by the agency that would be different fromthe
regul atory, mandatory things that we could take statutory
lans and take themto court or do sonething |ike that.

DR NPPER Thanks. Hang on just a second, there
may be ot her questions for you.

DR HMBIG | wanted to nake a comment. |t
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sounded |ike you were | eaning toward hoping that the quality
systemregul ation will sort of fix the idea that

manuf acturers under the requirenments of the newregs wll be
adequate in their assessnment of customer needs. The
regul ati on doesn't quantitate that at all. It sinply says
you have to have a process. You have to docunent the
process. You have to validate you did what you said you
were going to do.

I f you have bad input, if you have inadequate
input but it is well docunented, the regul ation doesn't say
the input is, they can't judge whether the input was good or
not good or adequate. It says you have to have a good
system and you have to get custoner input and once you nake
t he decision of what the design is going to be, then you
have to show you have net the design

M5. TRAUTMAN And that is where prospectively
t hen the post-narket aspects conme in. Then, as you find out
t hrough post-narketing avenues with the conplaints, M3Rs or
whatever, if you find that you may not have net those goal s
as well as you wanted to up front in design, the corrective
and preventive action requirenments now require you to take
it back up, close the feedback | oop and take those

additional steps that you now | earn are necessary.
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DR NPPER And see the problemthat | am havi ng
that | amtrying to sort out in ny head in a very clunsy way
| think, is how nuch of the stuff that we | ooked at
yesterday that was quote, unquote, wong wth the systemis
stuff that deals with safety and effectiveness and how nuch
of it deals with consuner dissatisfaction with A the
system B, the device, C the disease and all sorts of other
stuff.

M5. TRAUTMAN  And getting the general feel for
what that video had, | have a feeling the answer to your
question is all of the above.

DR NPPER Well, yes. Any other questions for
Ms. Traut man.

DR RCSENBLOOM | don't have a question for her
but since we are using that anecdotal experience, | think it
is inportant to enphasize that not all systens are equal and
those of us in practice have limted our patient's choices
to a couple of neters that we trust. The one she was using
was the one that | think everybody doesn't trust and | think
that is an inportant thing to keep in mnd. She was using a
very unreliable neter and we have never found it to be
reliable in all the testing we have done of it in the

clinical setting.
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DR N PPER Thank you.

M5. TRAUTMAN And the agency acknow edges t hat
there are varying degrees of conpliance to whatever
regul ation there is out there.

DR N PPER Bob, thanks for your patience. |
ski pped over you.

DR REJ: | don't have any questions for you.
have just a couple of observations and naybe sone comments
and what | learned and didn't |earn this norning.

(ne of the presentations we saw that the error
rate using the FDA reported adverse outcones data is on the
order of like 300 parts per billion in terns of adverse
out conmes. Those adverse outcones were really serious ones
as | understand it. This is injury or death. This is the
sort of outcomes that get associated with the airline
industry and when | fly horme to Al bany tonight, | am going
to have an expectation of getting Albany that is far above
300 parts per billion using data fromthe airlines.

| may not get there in tine, | may end up in
Syracuse. Since | amcarrying ny bag, | think ny |uggage

will make it with ne. But those are adverse outcones that

we are all nore famliar with with the airline industry than

the types of errors that are in the low parts per billion
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error interns of injury or death so | think that 300 parts
per billion, even though it is terrific, is really high
conpared to the sort of standard conparison for these data
and | amwondering if maybe sonme of the manufacturers and
HEMA can put together perhaps sort of increase the
information of the data base that the FDA and the panel are
| ooki ng at by perhaps getting together a broader sense of
t he nunber of conplaints as an idea of customer satisfaction
for these devices.

Sone of themmay be just that they don't |ike the
color of it, others that they have a real problem The
result that they read on the neter just doesn't neet what
they feel their glucose is and that their action would be
inconsi stent with what the neter reading is and perhaps
provide a hierarchy of how these conplaints are dealt with
and that mght enrich the data base rather than the really
the fatal or injury outcones fromthem

So that mght be sone data that are readily
avai | abl e wi thout doing any really great study that m ght
enrich the data that this panel of the FDA coul d | ook at.

This nmorning | heard clinical relevancy be brought
up gain. | fully agree with that. A colleague of mne

likes to say that a difference to be a difference nust mnake



a difference and | think that clinical relevancy is really
the gold standard but on the other hand | see that there are
a nunber of error grids that have been proposed so that is a
little bit of a slippery scale so | can see why I, naybe it

i s because of ny background comng fromthe | aboratory side
than the clinical side, you feel that this is the bottom
line. You can't fudge that whereas clinical relevancy,
sonmehow you have the inpression of an individual physician
treating a specific patient and you mght be able to cone up
with a specific case where yes, for this patient, that small
difference mght, for a specific patient in a certain
condition, a snall difference can nake a real big difference
inaclinical, a wong clinical decision will be nade.

And | don't know how to bal ance these different
error grids against the N pper error grid that | sawthis
norni ng whi ch basically said under the current state of the
art 140 equal s 260 and any ot her error above that is
acceptable in sonme clinical criteria. That is a pretty big
wi ndow so | woul d caution against trying to sweep sone bad
anal ytical data under the rug just on the fact that well, it
is not going to make a different clinically. 1 amnot so
sure that the current state of the art, 140 equals 260, is

really the mark that we should be shooting for. Perhaps
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physi ci ans on the panel can educate ne nore.

And then just a comment on the CLIAlimts that
were bandi ed about. These are absolute, they are not 3SD
limts. They are the limts that a | aboratory gets
decertified at and that is 10 percent. o outside that nore
than once, a couple tines a year, you are out of business so
it is much nore than 3SDs. This is a, the nine signa val ue
for a laboratory if they want to stay in business and that
those limts of 10 percent are not for performance wthin
the lab. That is a national standard. That is lab to |ab
tolab, instrunent to instrument. That is a big, big pool
and | abs have to be well wi thin 10 percent of accuracy on an
i ndi vi dual basi s.

DR NPPER How far do you say within 10 percent?
How far down do you go within 10 percent to try to get a
feeling of adequacy in your own | ab?

DR REJ: There are a nunber of published nodel s
but I think if you are working at sonewhere around, becuase
sonme of it, there is a bias conponent that goes into that.
You can sacrifice some of the, you can be sonmewhat nore
inaccurate if you are very, very precise and vice versa but
| think the usual nodels are sonewhere on the order of a

half to athird of the CLIAcriteria should be the criteria
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within a | aboratory before they are really afraid of getting
into. However, | think many | aboratories really don't know
what their total, what their real inaccuracy is. | think we
just sort of built it into a total error. They probably
know that day to day with precision but total error is what
they are really concerned about.

| think that is kind of the bottomline and I
don't think that rmaybe the manufacturers are interested in
teasing out all the different conponents becuase it is their
busi ness and they have all the data to do that but an
i ndi vidual user, they are just concerned about a total error
budget, conbi ned accuracy and precision and they know t hat
they are going to be within that w ndow and that neets
clinical needs, 99-plus percent of the time, sonething |ike
that. | think that is, certainly that is the way we | ook at
it in our |aboratory.

Maybe sonebody fromindustry or HEMA m ght be able
to comrent on whether that data base woul d be useful, easily
achi evabl e and whether the other nenbers of this panel m ght
think that woul d be useful infornation.

DR NPPER Qur industry rep is chonping at the
bit.

DR HABIG | wanted to talk specifically about
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the fear and/or confidence you have about flying home to
Syracuse or flying to Al bany, right. Your bags will go to
Syracuse if you check them

The data that exists in the MDR data base does not
tell us that a glucose neter systemhas ever caused the
death or serious injury of a patient. MR reports are
requi red becuase there is an allegation that the system has
been involved and | nean, there are anecdotal things that I
have seen on specific cases where an MR all eges, the MR
quotes that a patient die but alleges that a gl ucose
nmoni toring system has contri but ed.

G her circunstances in sone instances that are
anecdotal but that | know of, the glucose neter, it is not
possible to tell whether the glucose neter contributed and |
just want to nmake sure that the panel doesn't go away with
t he understanding that fromthe FDA data base that anybody
knows whet her there is a cause of death or serious injury in
particular of the deaths. | think | heard a nunber of 55
over the, since 1984 but they are, because of the reporting
systemit is not known that there is a causal effect and |
think it is inportant not to go away or to have anybody go
away wWith the idea that we know fromthat data base that a

gl ucose neter systemhas ever caused.
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VW don't know that they have not. | just, the
data is not sufficient to nake that interpretati on and on
sonet hing el se you said about the 20 percent, | guess | said
this yesterday, devices cleared for hone use for the self-
nmoni toring of bl ood gl ucose have specific indications for
use and they are not, for diagnostic testing. They are for
self-nonitoring of blood glucose and there are sone
assunptions in the indications for use which I hope I am
saying that right, Sharon, which have an interpretation of
serial testing of professional health care personnel
interaction that is different froma one-tine glucose val ue
obtained on a patient in a hospital with a |aboratory test.

DR NPPER But self-nonitoring bl ood gl ucose
instruments are defined to include nore than that according
to the docunent that we are looking at today. | amgoing to
quote fromthat definition. Portable blood gl ucose devices
are intended for use in hospitals, at point of care, in
physi cians' offices and for use by lay persons. So this is
a broad group.

DR HABIG Al of that is true but they are
intended in all of those places where they can be used for
the self-nonitoring of blood glucose. They are not |abelled

for diagnostic testing even when they are in the hospital.



It is follow ng gl ucose --

DR N PPER Even when they are used for that.

DR HABIG That is correct. | did not say they,
that expectations of users were always the sanme as the
i ndi cations for use.

DR NPPER R ght.

DR REJ: But are they specifically |abelled not
for diagnostic use?

DR HABIG | don't think that is required in the
labelling. | don't think that is any requirenent by the FDA
or sonething that manufacturers put in the labelling. They
put in the labelling what the indications for use are. That
is the requirenent.

DR NPPER (kay, let's make it brief and we wll
keep goi ng.

DR ROSENBLOOM | just have a concern about the
semantics of diagnostic use. Wen a patient calls ne in the
mddle of the night, | amtrying to nake a di agnosi s of
ket oaci dosi s which is based on the bl ood sugar and the
urinary ketones that they report to ne or if the child is
passed out, or has had a dizzy spell, | amtrying to nake a
di agnosi s of hypogl ycema so | think diagnostic use is a

variabl e termnol ogy here. D agnosing diabetes is one
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thing. D agnosing the state of the patient is quite
anot her .

DR N PPER | understand.

MR COCPER | just want to endorse that.

DR N PPER Thank you very much, Dr. Cooper. Dd
you have any comments or anything you would |ike to ask
questions of the people who have presented this norning,

Bar bar a?

DR GO.DSM TH Not so rmuch questions as one
comment referring to quality control. M. Kinmrel nan did
address quality control and | understand it is a very
difficult issue to deal with and | was struck yesterday by
sonme of the data we saw with the conplaints, the trends that
about one percent of the problens reported were related to
Q@ and | don't know if that was because it was problens with
L itself or people don't use it.

But we have heard fromthe users that there are
problens in using the neters. Dr. N pper | thought very
wel | described the w despread that you see and the 20
percent error leads to that very w de, acceptable error,
| eaves that very wide spread so | think it is inportant to
be able to try and figure out where the problemis and QC I

think is a way of doing that whether it be the user, the



device, or the spread and | |earned al so recently,
yesterday, that there are a variety of conbinations out
there with people using different strips with different
devices so | think it would be inportant for the
manuf acturers to provide a way that the instrument can't be
used, the device can't be used wi thout also using quality
control or having the user run QC

MR COOPER | have a question for M. Kaye and
al so wonder if sonebody fromindustry could al so respond
al though I woul d not sel ect anybody, just anybody who wants
to answer. M. Kaye, | got a lot fromyour tal k about human
factors. One of the issues that | guess we are all dealing
with is the concept of does one size fit all and we are
| ooking at that in different perspectives. | wonder from
t he human factors perspective, in your opinion, is it
possible to develop a set of guides for human factors that
woul d enconpass all the potential uses for these neters |like
ol d peopl e, young peopl e, adol escents in the hospital or do
you just have a gut feeling that it would take different
sets of human factor guides for those different users in
different situations?

MR KAYE | think that may very well need to be

done. That would be difficult to do becuase of all the
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variability involved. GCeneral guidelines, of course, are
hel pful nd education is helpful. As for specific
guidelines, that would take a lot of analysis and a | ot of
data and a lot of clarification of the situation that I

don't think we have at this point. | think it is a very
good idea. It is a very nice to have. Wiether or not it is
practical in the near term | amnot sure.

MR QCOCPER Is there anybody fromindustry who
would like to conment on that? Does one, is it conceivable
that one size fits all for human factors or is it reasonabl e
to have separate kinds?

MR KIMMELMAN | tried to touch on that a little
bit in ny talk when | spoke to you about paranetric
standards. | think it is very difficult if not inpossible
for a panel like you to say that you nust have either this
design characteristic or this design specification and that
particul ar specification would suit all the potential users
but it is certainly within your ability to |l et us know what
issues are inportant in terns of visibility, in terns of
size, in terns of manual dexterity to tell us what issues
have to be addressed and to put the manufacturer to the test
of applying what Kimis tal king about in the design input to

find out what the specifications need to be for particul ar
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patient popul ations or particul ar users.

And then | ook at the information that the
manuf acturer puts together as they try to apply their
product to a particular population so in that regard, to ne
that is the real value of the paranetric standard. Tell us
what is inportant to you as a clinician fromwhat your
experience has been in the use of these kinds of systens and
then put it, put the manufacturer to the test of gathering
the information with respect to that issue with respect to
that particular popul ation and then see how wel | the
manuf act urer has designed to those kinds of input
requi renents.

MR COCPER Thank you, that is very useful

DR NPPER Dr. Zawadzki, do you have comments or
guestions?

DR ZAWADZKI: | was just thinking about a broad
comrent that | have been thinking about but since we are
going to have further discussion this afternoon, | guess I
wll defer that.

DR N PPER Thank you. Dr. Kurt?

DR KURT: | have several areas that | think could
be focused on but | think it mght be better to wait for the

begi nning of the session this afternoon.
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DR N PPER kay, Dr. Rosenbl oon?

DR ROSENBLOOM | think I will defer also since
you are running about 15 mnutes |ate.

DR NPPER (kay. | amgoing to want to run
about three or four nore mnute |ater becuase | would Iike
to ask the Executive Secretary to put up sone questions so
that we can rem nd ourselves of what our goals are this
afternoon. The first goal that we have al ready begun to
address is how are patients being nanaged. The second goal
is that we would like to address in our coments is to
determ ne what goals are appropriate for different groups of
patients and different treatnent regi mens which Dr. Cooper
just eloquently discussed.

| am concerned about goal unber three, what device
performance is needed. | tend to regress to ny anal ytica
chem stry background in that area. W may or may not want
to spend nore tinme on goal nunber four which is, has evaded
us as far as the transparency goes but it is to discuss
current technology and its perfornmance capabilities and
[imtations and then the fifth goal is to identify areas in
whi ch the agency, professional groups, patients and
manuf acturers can work together to achi eve the various goal s

of gl ucose nonitoring.
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| think we are touching nost of these goals
reasonably well. This afternoon we are going to have three
nore presentations. | apol ogize, we are going to have two
nore presentations. M. Hensen presented yesterday. And
then we wll have open conmttee discussion about these
goals and we will try to address themone at a tinme, go
around and get as many comments as we can at that point and
then try to get Bob Rej on a plane to A bany.

Since we are starting lunch late, | would like to
reconvene, ny watch says 12:24. | would like to reconvene
at 1:30. | amon chairman's tinme here.

(Wher eupon, the neeting was recessed at 12:20 p. m

for lunch.)
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AFTERNOON SESSI ON

DR NPPER So we are back in session. W have a
quorum Into open public session. | won't tell you to
di scl ose your financial involvenent. Public attendees who
contacted the Executive Secretary prior to the nmeeting wll
address the panel and present information relevant to the
agenda. Speakers are asked to state whether or not they
have any financial involvenmrent wth nanufacturers of any
products being discussed or with their conpetitors.

That being said, we are privileged to hear from
Dr. Frederick Kiechle fromASCP. ASCP says it is in
Washi ngton and | amnot sure where Dr. Kiechle is from but
he will tell us.

Agenda Item Dr. Frederick Kiechle, ASCP

DR KIECHLE kay, thank you very much. It is
Ki echl e, rhynmes with weekly.

Good afternoon, Dr. N pper and nenbers of the
panel. M nane is Frederick L. Kiechle. | amchairnman of
clinical pathology at WIIliam Beaunont Hospital in Royal,
M chigan, and | am here today speaki ng on behal f of the
Anerican Society of Ainical Pathol ogists where | serve on
the Continuing Education Council on dinical Chemstry. |

have no financial interest in any self-nonitoring bl ood



gl ucose systemor systens although I have been invol ved in
the evaluation of a variety of these devices at ny hospital
over the years.

ASCP for background information is a non-profit
medi cal specialty society organi zed for educational and
scientific purposes, has over 75,000 nmenbers, including
board-certified pathol ogi sts, other physicians, clinica
scientists and certified technol ogi sts and technicians. W
recogni ze the society as the principal source of continuing
education in pathol ogy and as the | eadi ng organi zation for
the certification of |aboratory personnel.

Overall, we are pleased with the general quality
of the Food and Drug Adm ni stration's conprehensi ve docunent
on review criteria for assessnment for portable blood gl ucose
nmonitoring in vitro diagnostic devices using glucose
oxi dase, dehydrogenase or hexoki nase net hodol ogy. However,
there are a few areas that need revision based on current
data nd many other comrents | w |l nake have been addressed,
sone have bee addressed in part by other speakers.

Looki ng over current data, by our review, we have
got no references |isted beyond 1994 despite literature to
the contrary which has been reviewed in depth by other

speakers. Specifically, there is no reference to the
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approved 1994 guidelines fromNCCS, the G30-A These
gui del i nes di scuss the appropriate uses of bedsi de gl ucose
testing in a hospital setting and the admnistration, the
institutional authorization process, the nmethod for
verification of instrunmentation quality assurance procedures
and may be used for background purposes for the docunent or
gui dance.

The American D abetes Associ ati on consensus
gui delines quoted in the docunment were from 1986 and t he ADA
as we heard published a nore recent consensus guidelines in
1994 and, according to these guidelines, the analyti cal
goal, what that is exactly we are not sure, for future self-
nmoni tori ng bl ood gl ucose devi ces should be plus or m nus
five percent.  course, the question is five percent of
what .

The assessnent of clinically significant errors by
met hods such as the error grid analysis needs to be refi ned.
The docurent notes that the Cox Oarke error grid nmay be
used to estimate clinical significance of bias results
bet ween net hods but does not note the source of this
information nor its need for refinenent like in the case of
hypogl ycema. There is also no reference to the FDA' s 1996

data review ng greater than 400 nmedi cal device reports on
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bl ood gl ucose nonitor views in hospitals. This was revi ewed
in a Health Devices article in 1996.

This informati on probably should be added into the
section under human factors studies and the probl ens that
were listed as the top five difficulties, with meter use in
a hospital setting included the incorrect quality control or
proficiency testing procedure, the inproper technique,
incorrect match between nonitor calibration and test strip
calibration, inadequate cleaning, and inappropriate bl ood
gl ucose nonitoring | ab conparison and their greatest problem
is probably not using a fasting specinen.

The article in Health Devices which included this
FDA data does include recomrendations for correcting nany of
t hese human factor problens. There are other issues we
would like to bring to your attention as well.

(On page three, the docunent shoul d expand upon the
description of pre-analytical, analytical and post-
analytical factors. On page five, the device description of
gl ucose dehydrogenase net hod used by the henocue which is a
whol e bl ood nethod with red cells |ysed by saponi n shoul d be
di sti ngui shed from anot her gl ucose dehydrogenase net hod used
by Barry Mannhei m whi ch uses whol e bl ood net hod but does not

lyse red cells.



In the correlation study section, it is inportant
to separate those point of care testing glucose nethods that
lyse red cells and therefore neasure true whol e bl ood
gl ucose fromthose that do not |lyse red cells and neasure
therefore probably plasma glucose. It is highly
i nappropriate to use whol e blood YSI for hexokinase nethods
inacentral lab to conpare a point of care glucose nethod
that does not |yse red cells.

Overall the document woul d benefit froma
di scussion of point of care methods using gl ucose
dehydr ogenase and whet her advi ce on net hodol ogy | yses red
cells or does not. In the section on |abelling, the
docurment shoul d expand upon the list of pre-analytical,
anal ytical, and post-analytical factors and specifically one
itemis the issue of hypertension. Finger stick specinens
shoul d never be used for glucose or any other analyte if the
systolic blood pressure is less than 80 mllineters of
mercury because the blood is centrally | ocated and very
little is found in the finger in which you obtain this
interstitial juice.

Newer nethods provide for the expansion of the
hi gh and | ow gl ucose val ues to about 40 to 400 mlligrans

per deciliter. Health care professionals should eval uate
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their technique and their patient's technique three tines a
year to test at termperiodic intervals under itemsix is
not specific and expiration date for blood gl ucose strips
storage should be explicitly listed. { ucose sensors using

gl ucose oxi dase with a pherocyani de i on underestinmate

gl ucose val ues with high oxygen concentration. That is high

PC2 val ues and the gl ucose error reached a pl ateau of about
amnus 21 mlligrans per deciliter at PQ2 val ues greater
than or equal to 150 mllineters of mercury in this study.

This effective oxygen adm nistration shoul d be
noted under item 13. Dopamne w |l inhibit glucose oxidase
and should be so noted. Arterial whole bl ood determ ned by
gl ucose oxidase strip in one study was significantly higher
conpared to arterial serumglucose and in this study,
publ i shed by Mazer et al., 31 of 50 patients woul d have
received an incorrect insulin dose if arterial whole bl ood
gl ucose val ues were used.

Arterial blood is appropriate for glucose
dehydr ogenase and hexoki nase met hods.

The section on limtations nentions that
variability of nore than 20 percent is an acceptabl e range.
The goal of all self-nonitoring systens should be a

variability range of 10 percent; however, a nore recent ADA
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consensus conference has suggested plus or mnus five
percent of something so there is sone confusion and we have
heard that described in detail.

DR ROSENBLOOM Is that nore than 20 percent or
no nore than 20 percent?

DR KIECHE It should be no nore than 20
percent. That is an error, sorry.

And then the future. |In the future, non-invasive
met hods for bl ood gl ucose neasurenent w |l becone avail abl e.
And there are two maj or techni ques used today, radiation
technol ogy and fluid extraction technology. Six primary
technol ogi es are under investigation at this tine, near
infrared |ight spectroscopy, the far infrared radiation
spectroscopy and radi o wave i npedance, optical rotation of
pol ari zed light and fluid extraction fromskin and
interstitial fluid harvesting. The docunment shoul d address
sone of these future technol ogi es.

| have a few comments based on recent literature
and ny own experience about current patient nmanagenent
goals, treatnment regi mes and advi ce perfornance.

First, should hospitalized type two diabetic
patients be treated with a sliding scale insulin dose given

four times a day which require four finger stick glucoses or



ot her glucose neasurenents prior to giving the insulin dose?
Many hospital |aboratories find it difficult to adjust the
phl ebot ony schedul e around food delivery. At ny
institution, failure to provide a glucose result to a 21-bed
diabetic unit 26 percent of the tine resulted in additional
nursing costs, sonetines called external failure costs of
nore than $45, 000.

A recent publication in the Archives of Interna
Medi cine by Quale, et al., fromJohns Hopkins, questioned
the value of sliding scale insulin with rmultiple glucose
measurenents. They found the rate of hypogl ycema and
hypergl ycema on patients with sliding scale insulin to be
hi gher than type two diabetics treated w thout a
phar macol ogi cal regi ne and they concluded that sliding scale
insulin with or without a standing dose of internediate
acting insulin was of no benefit in hospitalized type two
di abeti cs.

The inpact of this study nay result in a great
reduction of capillary blood glucoses in a hospital setting.
Qut cone studies need to be designed to eval uate the val ue of
sliding scale insulin in hospitalized type one and type two
di abetic patients.

And one | ast thought, regardi ng neonates, what we
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really need is a glucose neter to be manufactured with a
coefficient variation of |less than five percent in the range
of O to 100 mlligranms per deciliter glucose to be used in
t he newborn nursery and/or the neonatal intensive care unit.
Neonat es have at | east one serumglucose that is |ess than
40 mlligrans per deciliter inthe first two days of life
and, according to several authors who have attenpted to use
a variety of reagent strip nethodol ogi es or the henocue
met hodol ogy in the NNCU, the neonatal intensive care unit,
t hey have found an acceptabl e coefficient of variation of
less than five percent in the 40 mlligramper deciliter
range. There is a great clinical need for a device that
will performwell wth high hematocrits in the range of 0 to
100 mlligrans per deciliter of glucose.

And, in conclusion, thank you for this opportunity
to comment on self-nonitoring blood glucose systens and |
woul d be pl eased to answer any questions you nay have. Thank
you.

DR NPPER You are wel cone. W have, according
tothe traffic light on the podium a little tine left for
questions if the panel nenbers have any.

DR ROSENBLOOM | amgl ad you brought up the

issue of the sliding scale. | despise the term That goes
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back to the days when we were chasing urine val ues and
putting people into hypoglycema, sonetines fatally but the
issue remai ns the sane with the concept of the sliding
scale. No one has yet figured out a delivery systemt hat
makes insulin work backwards and to treat an el evated bl ood
sugar is shutting the barn door after the horse has been | et
out. Wat it does not constitute a well-thought-out
managenent program  Suppl enental insulin for dangerous
hyperglycema is rational. Day to day nanagenent, treating
bl ood gl ucoses as you neasure them is not rational because
you shoul d be keepi ng the bl ood gl ucoses fromgoing up or
goi ng down inappropriately by your decisions earlier.

So | think your comments about sliding scale are
very appropriate and | would be delighted if particularly in
at risk, highly at-risk older patients for hypogl ycemc
brai n damage or strokes, if these observations led to a
reduction in the use of the so-called sliding scale in
hospital s, a very dangerous practice, and | woul d be
interested in the internist's comrents about that.

DR NPPER Dr. Zawadzki, you had your hand
raised as well.

DR ZAWADZKI : Actually, | had ny hand raised to

ask why three interactions with a health professional was
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sel ected as a goal

DR KIECHLE That is a very good question. |
believe that the nore inportant nmessage is that a nunber be
chosen rather than using the nunber periodic and three is
certainly not a gold standard.

MR COOPER | certainly agree that the sliding
scale is awkward and nost of the tine not appropriate but
the problemthat we on the panel and the FDA is going to
face, however, it is going to be a long tinme before we get
rid of that. And so the issue is given that it takes a | ong
time for behaviors to change and for adequate studies to
build the evidence that is persuasive, what do we do in the
neanti ne even though | agree with what you said.

DR NPPER Dr. Kurt?

DR KURT: | certainly agree with Dr. Rosenbl oom
concerning the chasing of the blood sugar with the sliding
scal e but the concept of changing it gradually has to do
with educating the health profession to be anticipatory. |
agree with the point that you have expressed and poi nted out
many inportant itens that the FDA really has to |l ook into
fromthe standpoint of a futuristic approaches.

DR NPPER | can hear in ny mnd the great

educator at the University of Maryland, Dr. Ted Wodward,



responding to a junior nedical student about treating a
nunber and his great outrage at that. He said treat the
patient, not the nunber. | think that that is a good anchor
for your comments, Dr. Kiechle. Wile you are here, on the
podium | wonder if Dr. Qutnman could help us with the issue
of hospital use of self-nonitoring blood glucose devices.
Are we working on that or are we working on that on only
sel f-noni toring bl ood gl ucose devi ces used in the hone?

DR GQUIVMAN  Well, | think actually M. Plunme(?)
brought up the interesting issue that this is a conpl ex
docunment and you mght | ook at breaking it down into severa
conponents when this, the underlying drive for this
particul ar conference, this particular panel neeting, is to
| ook at the hone use. | don't know that you expl oded from
| ooking at a broader view so | don't now that one
intelligent thing mght be as we nove forward for us to
per haps have different docunents, one for hone use and one
for professional use and the two will inevitably get m xed
up.

Sharon Lappal ai nen, your exec. sec., pointed out
to ne earlier that when there was sone di scussion | m ght
point out to this group, it is alittle late but I wll

point it out anyway, that as products cone through, they are
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very prinme driven and that we start with an intended use.
An intended use for these products, in fact, are all the
sane. They are all to neasure glucose and you can |ink them
to a classification schenme as a class three product as was
said yesterday. And then what refines themis their
i ndications for use and sone of themare frankly keyed in to
be used by the lay user at home and sonme of them m ght be
specifically to be used at alternative sites and
unfortunately sonme of them it may not be as clear and there
is, because of the reasons we tal ked yesterday, this problem
with the overlap with CLIA so we are here to | earn and
listen and the nmajor focus is looking at lay users but if
the other gets mxed in, we want to tal k about what we can
do to hel p nake that better or clearer

DR NPPER Wile | have the floor, | would |ike
to ask Dr. Kiechle if it has been your experience that the
hospital use that you refer to, if the patients thensel ves
are doing their own glucoses or whether the staff, hospital
staff is doing the glucoses on the neters for the patients
or if it is some mx thereof or how does that work in your
pl ace?

DR KIECHLE That is a good question. | wll try

to describe howit works at our place. W have what we call



selected nursing units that have the nurses, the R\s

t hensel ves for the nost part and in only rare cases is it an
LPN They are trained to use the refl ectance neter
technology and we call it selected nursing stations. W
have a point of care testing coomttee that neets on a
regul ar basis to discuss anything that | ooks or snells |ike
a | aboratory test that is going to be used out on the fl oor
by non-laboratorians and the coomttee' s nmenbership is

vari abl e dependi ng upon the topics that are bei ng di scussed
but in case of blood glucose nonitoring devices, the
commttee is interested i n understanding why the central |ab
can't provide the turn around tinme that is required for
patient care in that situation.

And then, secondly, we are real interested in how
patient outcone m ght be benefitted by having this program
on a nursing unit. The nost persuasive argunent is that
there is a large nunber of diabetic patients located on this
floor. Ten percent of the population in the United States
is diabetic so it if it is ten or greater percent of our
hospi tal i zed popul ati on has di abetes and they are | ocated
ever ywher e t hroughout the hospital.

V¢ have excl uded gl ucose oxi dase technol ogy from

the QU and the ER for the reasons that | alluded to. There
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are two potential potential problens, the bl ood pressure
problens, and we train these nurses. | have two full tine
FTEs, nedical technol ogi sts who are responsible for non-
| aboratory people doing lab tests. W do all the initia
training, teaching, conpetency evaluation for all these
peopl e. Does that answer the question?

DR NPPER Al except do any patients do their
own testing.

DR KIECHEE (kay, that is a great question. In
G 30-A, the NOCLS docunent on bedsi de glucose testing, it
descri bes their method of handling that particul ar probl em
VW instituted that at WIIliam Beaunont hospital and the
goal, what happens is if the patient arrives and is judged
by his or her physician to be well enough to warrant the
bedsi de gl ucose testing using their home device, they are
free to bring that to the hospital and do their own
monitoring. The laboratory is out of the loop. It is
bet ween the nurses, the patient and the physician, the
health care teamproviding care for that patient.

DR NPPER So basically you are dealing with
this as a point of care testing issue with a few exceptions.

DR KIECHLE: That is correct.

DR NPPER Ckay. Dr. Zawadzki ?
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DR ZAWADZKI: | just had a quick question about
that. Wen one of your patients uses his or her own neter,
do you conpare the value with a simultaneous | aboratory
measur enent ?

DR KIECHLE W certainly can do that if it is
requested. W have a programin place for the nurses who
are doing the testing to do one neter conparison per day so
they will select a patient who is really have a venous
gl ucose done for another reason.

DR NPPER Dr. Rosenbl oom you had your hand up
earlier.

DR RCSENBLOOM  Yes, | think ny question was
answered. This is basically what we do at our hospital. It
is a highly controlled systemand they have speci al
equi prment. And everybody who is authorized to do it is well
trained and has got a very intensive (C

DR REJ: Do those patient performed test results
get entered in the patient record or on the chart?

DR KIECHLE | think that varies depend on what
unit you are on. They are certainly on the chart. They
mght be in the nurse's notes, they mght be |ocated on a
flow chart.

DR REJ: Is there any guidance in the NCCLS



docunent regarding that?

DR KIECHLE There is not that | amaware of.

DR NPPER Are there any other questions for Dr.
Ki echl e? Any other comments | should say. Thank you very
much.

DR KIECHLE Thank you.

DR NPPER Qur next presenter is JimN chols
fromthe Anerican Association for dinical Chemstry.

Agenda Item Jim N chols, Amrerican Association
for Ainical Chemstry

DR NCHOLS: Thank you for the opportunity to
address and appear before the dinical Chemstry and
Toxi col ogy Devices Panel. M nane is James N chols. | am
associate director of clinical chemstry at Johns Hopkins
Hospi tal and assistant chief of the Johns Hopki ns patient
testing program | amhere on behal f of the American
Association for dinical Chemstry. Today |I wll discuss
sonme of the nost frequent causes for inaccurate readings of
gl ucose neters both in the hone and in the clinical settings
and offer some practical options for addressing those
pr obl ens.

The advent of glucose neters has all owed diabetics

to better control blood sugar, thereby del aying the |ong
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termconplications of their disease. Use of self-nonitoring
bl ood gl ucose systens in the hone environnent has provided a
better understandi ng and prevention of individual factors
affecting bl ood glucose but nost inportant it has all oned
patients to becone active in their own treatnent, educate

t hensel ves about their disease and to take charge of health
t hrough preventive neasures.

But for all their advantages to the home user,
gl ucose neters in the health care environnent have opened
the door to a world of technical and operational issues that
still plague these devices today. Health care institutions
are very different than the home environment. Hone patients
are generally well. They are anbul ant, have nor nal
hematocrits and can easily use capillary sanples to trend
their glucose |evels.

In the health care institution, a patient nay
enter the systemthrough the energency room have surgery in
an operating room spend tine in an intensive care unit
foll owed by a general nedical unit and then have fol |l ow up
in an outpatient clinic or a physician's office but the
patient will typically have glucose results fromdifferent
gl ucose neters on several nursing units operated by multiple

staff with differing educational |evels. The patients nay
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have arterial, venous, or capillary specinmens drawn
dependi ng upon their cure statenents and their point of care
glucoses will be interspersed with |aboratory val ues.

However, clinicians will treat the patient with
standard insulin reginens that were created agai nst
| aboratory values. |If a glucose neter is biased with
respect to the | aboratory, then inappropriate therapy nmay be
initiated. Accuracy and correlation to a well-characterized
conparative method is a primary concern in health care use
of glucose neters. Consensus panel statenents reconmend
neter correlation to within plus or mnus 15 percent of the
central laboratory fromthe diabetes care 1987 consensus
panel .

A study performed at Johns Hopkins in 1993
exam ned four second generation no white gl ucose systens
using a limted nunber of highly skilled |aboratory
technol ogi sts. That study found that |aboratory agreenent
consensus panel standards within plus or mnus 15 percent
varied fromonly 58 percent to 96 percent on sanples from
our typical inpatient population. These were a m xture of
arterial, venous, and capillary sanpl es.

The sources of | ow agreenent were hematocrit bias,

use of arterial blood sanples and calibration differences
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anong the different neters. Al the neters except one were
noted to have a significant hematocrit bias that varied with
the level of glucose. Calibrations generally assune a
norrmal hematocrit range of 40 to 45 percent hematocrit and
do not take into account the anema of acute and chronic
illness that is noted on hospitalized inpatients.

As a point of conparison, our average inpatient
hemat ocrit average about 32 percent hematocrit. Devices
wi thout hematocrit bias |ysed red blood cells and determ ne
a whol e bl ood glucose. Test strips, however, denonstrate
varyi ng degrees of cell lysis and plasma contact with the
chronogeni ¢ reagents. The type of sanple can further affect
results because of oxygenation effects, predomnantly wth
gl ucose oxi dase strips and sanpling artifacts such as nor nal
arterial venous differences or inappropriate fleshing of
[ines.

Wil e sone neters are whol e bl ood cal i brat ed,
others are plasma calibrated and still others mathenatically
correct a whole blood result to sinulate plasma. The net
effect of these differences | eads to a vari abl e agreenent
with laboratory results and difficulties in clinical
interpretation. dinicians typically do not take the time

in an energency roomor an QU to determne the patient's
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hematocrit in order to offset the expected point of care
glucose with the laboratory result before they institute
treatment, nor do the operators of these devices routinely
check the patient's hematocrit prior to analysis to insure
that patients are within tolerance limts for their
particul ar neter.

Accuracy remnains an issue today. In another study
we conducted |ast nonth, five glucose neters denonstrated
| aboratory agreenent of 86 to 98 percent. Wile this is
better than our previous study, this data indicates that
i nprovenents are still needed with respect to reducing
hematocrit effects and standardi zi ng gl ucose neter
calibration to match the | aboratory plasnma serum st andard.

Preci sion i s another issue separating hone and
health care use. |In the hone environnment, patients use a
singl e device on thenselves. This yields tighter val ues
that in a |large hospital which may have nore than 100 neters
and over 1,000 operators.

The consensus conference recommends precision of
| ess than five percent CV, coefficient of variation. 1In our
original study, |aboratory precision of two to seven percent
CV obtained with a small nunber of operators under well

controlled conditions junped to 1 to 20 percent CV when
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tested on nursing units with nultiple operators. Even our
nmeters in routine hospital practice denonstrate overall CVs
of two to four percent in the |aboratory and four to six
percent on the nursing units.

Aearly, glucose neters are not entirely free of
operator effects and variability increases with the nunber
of operators. Initial consideration of device approval and
| abel I i ng specifications and package inserts needs to
i ncl ude data from hone users or health care professionals or
bot h, dependi ng upon the intended user of the product.

In addition to the technical limtations of
gl ucose neters, there are al so operational differences that
cause difficulties. Advances in data nanagenent have nade
t hese devi ces nore adaptable to institutional settings by
hel ping themto neet the regulatory requirenents. Today's
software can track quality control, operator and neter
statistics. Sone neters can even naintain patient records.

Unfortunately, nuch of the software is unfriendly,
requiring input of up to 30 nunbers for |lot, control,
patient and operator identification for each test performnmed
whi ch operators frequently will try to bypass in order to
save tine.

Even with bar code scanners to get the data into



the neters, the statistical conputations, conpilation and
review of control and patient reports still require
significant anounts of |abor to manage. Qur institution has
three dedi cated FTEs to manage point of care testing. It

t akes one person three days to just wal k around and col | ect
the data fromthe 130 neters that we have in clinical use
and another five days to conpile those reports.

The staff al so conducts techni cal checks on new
nmeters on arrival, validates test strip and control |ots,
inspects nursing units, and follows up for regul atory
conpliance and nonitoring of our internal QA nonitors.

Manuf acturers shoul d continue to work with health
care institutions to streantine their data nanagenent,
autonate report generation for regulatory conpliance and try
to mnimze | abor input.

Initial device training and mai nt enance of
operator conpetency records are major time consum ng
activities. Initial conversion to our current glucose
device in 1994 involved formng a QA program witing
educational naterials and devel opi ng standardi zed traini ng
checklists based on witten procedures. Training was
estinmated to cost over $35,000 with the investment of 500

addi tional hours of admnistrative time organi zing the
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program and one hour of hands-on tine training for each of
1, 800 operators.

Despite this tine investnent, there was still the
need to follow up inconsistencies and procedural issues over
the last three years by our quality assurance staff.
Qperators were noticed to be allowng blood to clot prior to
anal ysi s becuase they were transporting the specinmens to a
utility closet on the nursing unit rather than performng
the analysis at the patient's bedside. This resulted not
only in inappropriate glucose |evels but danage to severa
of the neters.

G her operational problens stemfromthe nmanner in
whi ch the glucose neters are used. Hone nurses typically
carry glucose neters intheir cars to deliver care in a
patient's hone. Few nurses routinely renove these neters
when they park their cars. The neters, test strips and
controls are thus exposed to extrenes of heat, cold and
humdity that can conpromse results. perators are al so
unlikely to wait the recomrended tine to bring the test
strips and controls to roomtenperature prior to testing
when enersion situations ari se.

Oritical action values are still another problem

Institutions generally set panic values in the high and | ow
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ranges of 400 to 500 mlligrans per deciliter and 30 to 50
mlligrans per deciliter with recomrendati ons for |aboratory
confirmation outside of these levels. Yet, currently
mar ket ed devi ces are capabl e of reading far beyond these
[imts with variable agreenment to the | aboratory.

Few clinicians are actually going to wait for a
| aboratory result prior to starting treatnent. | have
actually seen patients sent into hypogl ycem a because
insulin dosage were given when using |evels of 500 to 600
mlligrans per deciliter, levels previously determned to be
i naccurate on this particul ar device.

Treat ment was started becuase the neter gave a
quantitative result rather than a high or panic error
message, remnding the operator to question this result.

The data nmanagenent software of glucose neters needs to be
custom zabl e so that quantitative results are not given out
in ranges outside of |aboratory-determned agreenent.

Recent advances in the | ock-out features of data
managenent, however, have nmade the neters nore conpliant
with regulatory requirenents and significantly inpacted the
quality of the results. These new devices allow health care
institutions to lock out patient test performance if the

devi ces do not pass quality checks or quality control has



not been perforned within a defined tinme frane.

This feature assists health care professionals
insuring that patients are not treated on gl ucose results
when the neter is mal functioning. Oversight of neter use in
a health care institution is necessary to guarantee that the
device is capable of giving the right answer, being operated
correctly and is suitable for its clinical application yet
regul ati on should not be so stringent as to nake conpliance
difficult.

Dat a managenent upgrades that allow institutions
sonme | evel of neter custom zation wll inprove regulatory
conpl i ance through automati ¢ and transparent documnentati on.
Point of care testing also needs to be integrated into
critical pathways to insure utilization on appropriate
patient popul ations and to inprove clinical outcomnes.

Manuf acturers by working with physician's office
| abs, hone health care nurses and hospital staff can best
determ ne the necessary inprovenents needed to nake gl ucose
nmeters nore accurate, sinpler and adaptable to health care
use. Future FDA review of glucose neter applications nust
take these techni cal and operational issues into
consi derati on.

| would like to thank you on behal f of the AACC
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and nyself for the opportunity to present this data to the
commttee today and | ook forward to answering any of your
questi ons.

DR N PPER Thank you, Dr. N chols. Does the
panel have any questions at this tine for the presenter?
have one. |Is it your view that hone bl ood gl ucose
nmonitoring devices as used in your institution are adequate
as built to meet the quality specs for patient care, given
the extra effort that you and al nost all of our other
institutions do to nake sure that the operators are trained
and so forth. In other words, are they accurate and precise
enough for their intended use?

DR NCHAS: | think as we showed fromour data,
it depends on the device that you are particularly tal king
about. Each device tends to vary with agreenent to the
| aboratory. As we showed in our previous study, it could be
only 50 percent of the tinme that you are within that two SD
limt as you had nmentioned so you need to figure out which
device actually fits and matches your | aboratory the best,
given that a ot of the data managenent is not, | don't know
any of the data managenent that has a flaw ess, seani ess,
transparent docunentation. There is initial output of |abor

and ongoi ng out put of |abor involved in keeping these up.
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The bottom|ine cones out to whether it is beneficial to the
patient.

| think that yes, there are gl ucose val ues out
there that have significantly inpacted patient care and have
assisted the clinician in the enmergent treatnent of
patients. So | think used judiciously, they are very
benefi ci al .

DR NPPER Wat | amgetting at is assumng it
is a perfect world and you could wite specs for an
appropriate point of care glucose tester. Wuld you, are
there particul ar points about the current, and I am not
tal ki ng about specific instances. | know that we all have
to pick and choose the instrunents that are appropriate for
our own institution but in general would you tighten the
performance specs or in general are they adequate?

DR NCHAS: | would definitely tighten the
per f or mance specs becuase even | ast nonth we were getting
agreenent of only about 85 to 90 percent. Sone of the
meters were up close to 100 percent but they are not near
the two SDlimts that you woul d expect if the consensus
conference standards were plus or mnus 15 percent. That is
on the technical side.

On the operational side, the data nmanagenent is
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severely inadequate for nost health care use, even given the
ability to track patients to track quality control, they
don't track it like a |laboratory infornmati on system They
are not able to do relational conparisons, |ot conparisons,
control conparisons between operators, between |ots of
strips and controls, between institutions or nursing units
so until the data nmanagenent reaches that |evel, you
continue to have to put in nmanual input into these to nake
the clinical judgnents of whether the device is operating
properly or not.

DR NPPER So in essence it is |ike going back
to the days when you had a Col eman juni or and recorded
things in your lab manual. That is basically what we are
tal ki ng about on the wards and you coul d put the Col eman
junior in your pocket and wal k around with the reagents and
doit and wite it down again.

DR NCHALS: | don't knowif it is quite that far
back.

DR NPPER That is going a | ong way back.

DR NCHOLS: It isin an internediary stage to
where it is not advanced to | aboratory standards and what
the | aboratory information systens are able to put out today

and a lot of the nmeters are not able to talk with | aboratory

176



information systens. They are working | know nost of the
devel opers and nmanufacturers are devel opi ng interfaces but
the data bases to do these statistical conparisons that are
necessary for clinical judgnents are not there yet.

DR REJ: Do you see that as a requirenent or as a
feature of conveni ence?

DR NCHAS: | think it should be part of the
requirenent of going into an institution used for health
care use because all health care institutions have to mneet
regul atory conpliance. JCHO or CAP, whoever, or state,
whoever their certifying agency is so in one fashion or
anot her they either have to nanually cal cul ate the
statistics and manual | y docunment operator conpetencies on an
ongoi ng basis or they have the conputer do it autonatically
fromquality control records.

Agenda Item Open Conmittee Di scussion

DR NPPER Any other comments? Thank you very
much. At this point |I think we have reached the end of the
list here unless there is sonebody else. So | think we are
ready to start with our goal. The way that | would like to
do this is to take the five goals and go for one through
five and go around the roomand take any comrents that we

have about those goals or whatever el se the nood strikes you
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to talk about at the tinme and then at the end when we finish
nunber five, | would Iike to go around one nore tinme and
anybody who wants to get anything off their chest at that
point can do so. | would like to invite during that tinme we
will openit up for the FDA staff to comment or ask
questions if there are any |ast comments, assum ng that they
are not extrenely long wi nded fromthe people in the

audi ence that have presented, | think we can do that as
wel | .

So | don't want to be grossly unfair. W started
at either end yesterday and started off to the right of me
yesterday so Bob, | will put you on the hot seat today. Dr.
Rej .

DR REJ: You are going to take each goal one at a
tine?

DR NPPER W are going to take themone at a
time but | amnot going to be too nuch of an ogre if you
stray. These are general questions.

DR REJ: | see one and two being awful |y
interrelated and hard to really Iimt or exclude two in
addressing one. And | think at least it became clear to nme
that it is very difficult, let me first see the two | arge

groups of patients. There are groupers and there are peopl e
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who are dividers. | ama bit of a divider and | see there
are really two groups of individuals being served. e is
the actual hone use part of the hone use device. Then there
is the professional use of the, quote, honme use, device.

| never really thought about it in this way
before. | think that the requirenents for these, these uses
of the sanme physician instrunment are different enough that |
think it would be very difficult to come with a single
docunent for both of these uses. | see these uses as being
di sparate enough that | would find it hard to physically do
that. Maybe it is possible, someone with a lot nore tal ent
than | have mght be able to do it but | would say that
these are the two main groups, at |least looking at it from
what the FDA's perspective is and | would tend to recommend
havi ng two different guidance docunents, one for a device,
actually believing in the hone use part of the hone use
definition and the other is professional use of an identical
device or the same device or a very simlar device.

Thi s same panel saw a presentation by a sponsor of
a specific device, not for glucose but a product ained for a
di abetic patients and basically was the sane device for both
for hone use and for professional use and | woul d see these

are being the two groups that are being served, the groups
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of patients that are being served and treated and results
that are obtained by these devices are acted upon by them
and their physicians and at first blush | woul d recomrend
that there be two different requirenent docunents, one for a
hone use device and hone use in one for, quote, hone use
devi ce in other professional settings.

DR BOQUGHVAN | would, in fact, concur with Dr.
Rej's summary and | think the conparison and contrast of
yesterday nmorning with the context that we have been | ooki ng
at for the rest of the tine is a useful one because at one
poi nt we were asked about the equivalents, the substantia
equi valents and, in fact, we were tal king about exactly the
same machine but in fact, the answer to the question, are
they substantially equivalent was not a pure yes. And I
think that really crystallizes what we are | ooking at here
and that was one device with certain kinds of conplications
certainly and not sinple and straightforward but here we are
tal king about a whole variety of devices and nmuch nore
conplexity in the process and in the big picture.

So that in fact sonme of this mght be handled in
the labelling versus in calibration or in part of the
managenent of the systens but | think that it mght be very

useful for the FDA to examne the possibility of splitting
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t hese docunents.

That would al so, | think, address sonme of the
i ndustry commrents about wanting sone degree of specificity
in guidance but at the sanme tine that the panel or the FDA
is not overly prescriptive and if, in fact, the
manuf acturers could tell one fromthe other, and make their
gui del i nes accordingly and do their studies accordingly it
woul d clarify the issue.

DR N PPER Thank you. Fromthe standpoint of a
practicing physician, Dr. Harrington Fall, what is your
perspective on how patients are currently bei ng managed and
what goals for these different groups of patients and
different treatnent regi mnens do we have?

DR HARRI NGTON FALLS: | can see that we are
| ooking at nonitoring notivated patients but we are al so, we
have a device available that can be used as a screening
techni que that sone people mght try to use to determne if
they need to see a health care provider and so that is where
t he managenent and clinical practice is really going to be.

DR NPPER Do you see instances in your practice
of these devices being used in hospital s?

DR HARRI NGTON FALLS: (nh, yes. The conveni ence

exactly as one of our speakers had said of you need it at a
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certain tinme and it basically ends up being a rush hour | og
jamin the | aboratory so that you cannot get the val ues that
you want in a tinely manner nmakes it very hel pful to have on
the unit and I have OB patient as well as diabetic patients
that are using these nonitors either short termor |ong
term

DR N PPER Do they use themthensel ves or does a
professional, is that a profesionally used product for those
pati ents?

DR HARRI NGION FALLS: They are using them
t hensel ves and being instructed by a health care team which
educat es them

DR N PPER M. Rosenthal ?

M5. ROSENTHAL: First of all, | have been sitting
here very quietly this afternoon but I think I amgoing to
make up for that now | count four sets of standards and I
suspect that that mght be able to be three but | think
neonatal is one. | think juveniles below the age of 12 may
be one al though that could be coupled with regul ar
outpatient honme nonitoring and | see hospitals as anot her.
| see in-hospital care as another set of standards. Wat
amazes nme is the disparity that 1| am hearing about the way

that this one snmall device is being used in so nany



different settings and I amal so sonewhat surprised at the
differences in sensitivity. | had never thought of neonat al
before but that is certainly a class of its own.

| amalso surprised at the differences in the
devi ces thensel ves, the disparity and | think if we are
going to talk about managi ng patients, we mght have to talk
about sone nore standardi zati on of the devices. Each seened
to have different tol erance precisions and biases so | would
see four, certainly three different sets of standards. And
| think I will get to the other |ater on.

DR N PPER Thanks. Dr. Habig

DR HABIG Sonetimes | have ny industry
representation hat on which is | guess nost of the tine ny
job here. Sonetimes it just feels like | ought to nake a
personal comment. | amstruggling with, kind of with the
first two neeting goals for this panel conpared to an august
group like the Arerican D abetes Associ ati on or AADE or
ot hers who have already sort of counted on what they say the
goal s should be and I amnot sure that we are going to do a
really good job of answering or of satisfying the first
nmeeting goal of identifying how patients are currently being
managed. Covi ously we have clinicians here who do nanage

patients but we are a snall group of clinicians conpared to
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a consensus statenment fromthe ADA rel ative to gl ucose
neters.

Patients are being managed by bei ng encouraged to
nmonitor their glucose val ues wherever they are and sonetines
that includes in the hospital so I think one way to answer
t he question how patients are currently being nanaged is
they are being encouraged to nonitor glucose to take
multiple injections to maintain tight glucose control, the
recomendati ons fromthe DCCT.

In terns of representing nmanufacturers, | think as
a group industry is interested to know what goal s of
managenent and then several questions later, what are the
specifications for nonitoring devices. Wen we get to that
part, | think we will be nmuch nore interested in and want to
interact with this group and others on can we get there.

DR NPPER Patients are currently bei ng managed,
| think one of the ways we can describe that is patient
manage thyself. And that is not always a bad goal. Dr.
Rosenbl oom we are tal king about neeting goal nunber one.

DR RCOSENBLOOM  Ckay.

DR NPPER | just nmade a great leap. | didn't
nmean to wake you up.

DR ROSENBLOOM | was actually lost in thought.



| may have | ooked asleep but I was lost in thought, thinking
that you were going to your right after going to your |eft.

DR NPPER Wuld you like nme, that sounds very
chivalrous. Do you want ne to go on to Dr. Goldsmth?

DR ROSENBLOOM NO that is fine. | amready. |
think the, | agree entirely with what Bob sai d about how we
are attenpting to encourage patients to nmanage thensel ves
but the reality is that, and I think we have heard a bit of
this the past couple of days as well, that currently there
I s i nadequate use, we heard enornous nunbers, it sounded
like the national debt on the nunbers of strips that are
bei ng used but, and the nunber of neters out there but I
think it is fair to say that there is inadequate use of
sel f-bl ood gl ucose nonitoring and i nadequate quality control
of its use in the hone setting and it is typical that
patients do not bring their neters in to be checked. They
forget their meters or they don't want to bring themin
becuase they don't want us to downl oad t hem and see t hat
t hey have done four bl ood glucoses in the past three nonths
and so forth.

So | think that there certainly is an attenpt to
achi eve the best control possible with the current nethods

avai |l abl e but that there is a great deal of under-
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utilization and | think that one of the speakers addressed
the point that the technol ogy that we have is not being
adequately used and if one | ooks at the DCCT in a highly
notivated group of patients beginning with 10-year-old
t echnol ogy now, they were able to achieve a great deal of
control in the feasibility phase of the study which was
using the old white technol ogy and under much nore difficult
ci rcunstances so yes, the general trend is to inprove
control with the techni ques available but the reality is
that this is only now beginning to be applied to type two
patients and is still widely under-utilized, particularly in
the pediatric population and particularly in the adol escent
popul ation, it is much nore difficult to carry these things
t hr ough.

| think that is as specific as one can get but
there are figures about the inadequate use as we have heard
already today. Wiat goals are appropriate for different
groups of patient and different treatnment regi nens? | agree
with the, I was concerned with the two groups becuase |
agree that there are nore than two groups. W have actually
heard about five groups if one wants to throwin, wants to
return to the discussion of selecting out a group that we

are not really interested in individual blood glucoses on
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but just in trends which was anot her group we heard about
which | assune is a stable type two patient but that woul d
be a fifth group and I don't know that we want to start
t hi nki ng about different standards for all such groups but
certainly the neonatal group and having even different
calibrated instruments in the neonatal setting becuase that
isreally not a home use. One doesn't, there are situations
i ndeed where we do send kids w th neonatal hypogl ycema hone
for home testing but in those circunstances actually the
technol ogy that we have is adequate because we are j ust
interested in knowi ng that they are under 60 or under 50 in
nost circunstances so | think that that is a very inportant
gr oup.

| think that it probably is nore inportant that
the unstable, that is, type one patient, totally insulin
dependent patient probably has nore of a need for accuracy
than the relatively stable type two insulin taking patient
or oral hypoglycemc taking patient. | would agree that
there are at |east three groups.

DR N PPER Thank you very much. Dr. Kurt?

DR KURT: | aminterested as we get into this
kind of Pandora's box as nore and nore ramfications of what

we are being asked to do sort of unfold and | think in



answering the first question and identifying the patients,
obvi ously we have gone beyond the home health care or the
hone use of the self-nonitoring devices to a non-hone
category and | think perhaps all of the non-hone categories
coul d be lunped into another set and then subdi vi ded so that
you woul d have those used within the hospital or the nedica
of fices, those used by hone health care agencies, those used
in a nore hypoglycemc setting such as the neonat al
intensive care units and that woul d be the second category.

| amalso interested in since there is a
difference in how each devi ce works that patients be advi sed
that not all devices are the sane, that those used in, say,
intensive care unit mght be better of a certain type of
devi ce becuase patients mght have the oxygen or are being
shock, hypogl ycemc for those related to gl ucose oxi dase
coul d nake sone significant difference.

| amal so concerned in the category of reporting
as we had yesterday through Sharon Dllard that there is an
exenption that applies to a kind of a non-reporting
category. On the other hand, | was encouraged anong the
industry reports that the industry keeps track of the strips
that are actually being sold and knows how nmany devi ces

approxi mately that are out there so we do have fromthe
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standpoi nt of a voluntary reporting base the denom nat or
there but on the other hand if the device that uses just the
arm the diosensor device exists where you have no track of
t he nunber of usages, perhaps it woul d be wi se to have sone
kind of a nmeter in there that keeps track of the nunber of
usages so you could obtain a denom nator in that way.

| think the focus here should be on patient safety
and patient education and the obviously the safety area was
pointed out in part yesterday and again today, the concern
of hypogl ycem a being three tines higher in the closely
managed patient in the DOCT. And the, under those concerns
a function of the devices and bl ood sugar |evels below 75 |
t hi nk shoul d be enphasi zed and perhaps the manufacturer's
devi ces could | ook into methodol ogi es that coul d, say, have
a secondary scal e once a bl ood sugar |evel of less than 75
were reported that you would slip into either a different
spect rophonetric type of scale or a filter would apply or
you average in so nmany reports or sonething el se would apply
and the enphasis for that al so exists in the neonat al
intensive care unit where obviously | think there is a
market driven there for the device that woul d better report
in the hypogl ycemc scal e.

The last thing that | am concerned about is that



t he nunber of deaths that were reported yesterday and the
adver se device reporting being 55 that obviously we need to
keep track of this and that proper reporting needs to occur
in the future so that this can be absolutely m ni m zed.

DR N PPER Thank you. Dr. Zawadzki

DR ZAWADZKI: | think it has becone cl earer and
clearer that there is a significant distinction between the
use of the nmeter in the honme setting and the use of the
nmeter in the hospital setting and that was very nicely
del i neated by our |ast speaker.

What is less clear to nme personally is whether
there needs to be a difference in the neter per se or
whet her the difference is really in the way we use and
interpret the results that are obtained with that device and
| think that is an inportant distinction because currently
we are using the same technology in both situations and |
must reflect personally fromny view of the |ast 15 years, |
think we will go a | ong way.

| renmenber using those big devices that were shown
this norning, one device was available in the Joslyn Qinic
when | was there as a resident and that one device tested
every single patient at the hospital four tines a day. So |

think we really have cone a long way fromthere to the
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variety of nmeters we have available. Certainly thereis a
possibility that technol ogy can advance further, | have no
doubts. But | think a lot of our discussion has been nore
around the issues of how we use the technol ogy, how we
interpret it and how we adapt software, how we adapt
standards and so forth. | think that distinction needs to
be kept in mnd.

The other issue that | wanted to raise is that we
have been focusing on a docunent that is really neant for
the purview of the manufacturing community and the FDA and
per haps sone other professionals. Wat | think is really
| acking is a uniformdocunent to be in the, as part of the
package insert. | have reviewed the package inserts for
sone neters and they vary in quality I think. Some are
outstanding but there is a lot of variety in them

| think it will be inportant to outline sone of
the issues that have clearly been rai sed as issues of
concern at this neeting either by sone of the speakers or
t hrough the di scussions we had and it could be a very sinple
document that woul d be one or two pages that would, for
exanpl e, suggest that the consunmer and since this has been a
consuner driven business, that the consunmer contact the

physician to conpare the neter to a | aboratory method at
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| east once a year or whatever standard is established, to
expl ain gl ucose neasurenent variability in a sinple way that
we have been discussing at length here, to explain the
[imtations of |aboratory nmethods |let alone the Iimtations
of meters, again in a sinple way so that people are not
frustrated when they are getting a reading of 250 versus 255
whi ch happens frequently in ny experience.

And that there should al so be sone nention of a
reporting back. That issue has been raised time and again.
V¢ spent a lot of tine discussing data yesterday that nost
peopl e agree was gathered in a |l ess than ideal fashion.
Vell, why not invite the consuner to be part in an active
way of contributing data and that can be obtai ned perhaps
wthalittle bit nore reliability than is currently
avai | abl e.

MR COOPER | don't have any disagreenent with
anyt hi ng anybody said. | nmay phrase it slightly
differently.

| think in terns of how patients are being
treated, we can all agree that patients are being treated in
different ways in different situations and sonetines they
are self-nmonitoring in their home. Sonetines they are

bei ng, these nonitors are used in the hospital, sonetines
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they are used in the clinic and sonetinmes they are used in
other health providers' office. So there are a |ot of
different uses and sone of us would say that there shoul d be
different guides for different groups and there mght be
three or four or five different groups and | woul d agree
with that except | amconcerned that sonetines patients in
one group cross over to other groups and a patient, ny
pati ent who was a stable type two otherw se heal thy adult
has a certain kind of need but | can't guarantee that that
person is not going to get in trouble soneti ne and naybe be
introuble and is going to rely on the neter to give
different information rather than just trend infornation or
smal | changes in insulin dose.

So | amworried that if we set up different, if
the FDA sets up different categories, then | would want to
make sure that the labelling for the category or the usage
woul d be quite clear and that may not be too good for
mar keti ng because it mght have to say sonething like this
nmeter should only be used in stable patients who are not il
and all of the other possibilities that we would run into.

Absent that, then | would think that | would be a
| unper rather than a splitter and say that | would want, |

woul d think the neter would have to be responsive to all the



different situations in which the purchaser mght attenpt to

use it.

DR N PPER Thank you. Dr. Goldsmth.

DR GDSMTH | agree with your statenents of
| unpers versus splitters but | still think that there is

certainly value in looking at the different groups and naybe
having a mninumstandard for all of themand then
addi tional considerations for sone of these groups.

| actually cane up with five groups, one woul d be
the honme use for patients where we use these results as a
guide for their own nonitoring, professional use as Dr. Rej
had suggested, in the hospital where physicians really use
this for treatnment and in some cases acute treatnent of
patients and in the hospital setting recognizing that there
is usually a good programestablished for quality control
quality assurance, et cetera, and perhaps an additi onal
pr of essi onal use category for outside of the hospital
setting.

Dr. N chols eloquently tal ked about the home care
patients and | think that there is an awful |ot of glucose
nmoni toring goi ng on by professionals outside of the hospital
where it is used to spot check in the treatnment of patients

and then of course the neonatal category and the pediatric
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category which could be separate as well are particularly
| ooki ng at new y di agnosed patients with a | ot of
fluctuati on.

The only problemthat | had, Dr. Rosenbl oom you
were saying that it really doesn't matter if it is less than
60 for the hypoglycemc patient. That is inportant enough.
The only caution there is what Dr. N pper had shown in his
slide where that 60 really could be 45, maybe to 70 and t hen

DR ROSENBLOOM | was tal king about outpatient.
| wasn't tal king about the neonates.

DR GO.DSM TH  kay.

DR NPPER Tank you. | have a couple. 1In
tal ki ng about how patients are currently being nmanaged, |
have learned a lot in these |ast two days. | am convinced
that in the need to and the quite appropriate need to
m nimze conplications of diabetes, we have engaged in a
system of trade-offs whereby the traditional role of the lab
director in the central |ab has been del egated to the
di abetol ogi st or the famly physician who is treating the
pati ent and watchi ng over the glucose neter results and
trained, highly skilled technol ogi sts who perforned those

gl ucose reginmens is now the patient.
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VW& have not done an adequate job in translating
the information required to do a good job of |ab directing
and nedi cal technol ogists' work to those del egatees and to
the extent that we have failed in that transfer of
technol ogy and scientific information, our patients are
poorly managed or may be poorly managed. And we have seen
the sequel ae of this in a | arge nunber of poorly docunented,
very difficult to trace problens that allegedly have caused
serious injury and sone deat hs.

That raises the issue to ne that I am sonewhat
shocked that the industries represented here don't have bite
marks fromtheir corporate |awers all over them that they
haven't tracked this problemand run it to ground. | would
like to see that very much nore thoroughly and conpl etely
investigated so that we have a clear understanding of who is
bei ng hurt, who is dying, and why and whether or not it is a
result of use problens, technical problens, or whatever
reason

The instrunents that we have seen used today are
not, are amazing but they are not quite as good in
performance as equi pnent that those of us who have used in
labs for along time are used to. That requires sone

adj ustment in our thinking about whether or not the results
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when properly depl oyed are adequate for good nmanagenent of
patients.

However, | think that in general the technology is
bei ng driven by the narketplace as well as by the
prof essional establishrment. It doesn't bother ne that a
group like this is sitting around tal king about this issue
because we are a strange amal gamof all sorts of information
and | think synergy has happened here becuase we have a m x
of good clinical |aboratory and consunmer and research skills
around the table.

That being said, | amready to nove on to whatever
nunber of goal we are on. | amnot sure whether we have
done two or one but | would like to knowif we can talk
about it all, what goals are appropriate for the splitters’
groups in different treatnment reginens. | don't know who
wote these questions and | amnot sure what we are supposed
to be doi ng.

DR GQUIMAN | will take credit for that and |et
me give these --

DR NPPER Wuat would you like us to do there,
Dr. Qutman?

DR QJINVAN  Let ne give you sone specificity

here? This is fascinating for me. | amnot a menber of
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this panel and yet | ama nenber of this panel and you have
anal yzed this froma slightly different take than we had and
it has been useful, just the concept of the way, | think the
way the splitters are studying this apart and dissecting it.

There are a nunber, whether you decide you are
going to lunp it wth a mninumstandard for all of these
products or whether you decide you are going to split and
all ow varying standards for different parts and that is
actually a very inportant issue for us becuase one of the
things we |ike to have here is sone advice to the people who
are like bio-control. Bio-control is not unique. A lot of
peopl e who are | ooking at alternative nethodol ogi es and one
of the issues is are we going to be nore innovative or nore
giving in terns of |ooking at those nethodol ogi es becuase we
do recogni ze that accuracy needs nmay be different in
different populations or with different uses or with new
t echnol ogy.

That is really an inportant issue that | would
like you to all re-address at some point but what is
floating around here, | tried to represent that and Dr.
Parker also represented it in his handout is a plethora of
performance goals. Everybody has a performance goal, one |

never even heard of, the TNO guidelines |I never heard of but



certainly I knew about the ADA guidelines, |I knew about the
NCCLS gui delines and | have come to know and | ove the
A arke-Cox guideline so there is lots of guidelines and |
guess the question, | don't know that you have to decide
right here at this noment what guideline fits every
popul ati on but naybe coul d of fer sone general advice on
where we nove forward with either trying to sort things out
or trying not to sort things out in terns of perfornance
gui del i nes.

Ms. Rooks yesterday pointed out that there are
gui delines and there is perfornmance standards, voluntary

performance standards and you can devel op actual FDA driven

performance standards. You can do it through consensus, you

can do it by fiat. There are all kinds of different ways.
Does anybody have any advice? The first speaker today gave
me a sort of a target, 20 percent total error. | interpret
that in the classic to nmean bias plus two tinmes CV and the
i ndustry person should correct ne if I have msinterpreted
that and then you just absolutely blew the wind out of ny
sails when you show that awful chart show ng that what |

t hought was a perfectly reasonable target has really scary

per f or mance.

But | guess it would be really fun to hear, naking
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the two critical issues is should we lunp or split and if we
are going to lunmp or split, how giving are we going to be in
terns of new technol ogy and how do we nove forward? | don't
expect you to define performance goals for every possible
use or even for all uses now but what you think a reasonabl e
thing for us to nove forward to try and pin that down or
should we give up and not try and pin that down and | eave a
sort of laissez faire, Arabi an bazaar type environnent.

DR N PPER The quick answer to your | ast
question is please don't give up but on the other hand, |
don't think we will be able to bind whatever comes out of
this meeting in leather and put it on the shelf as the final
form | appreciate and | hope | am speaking for the panel,
| appreciate being asked to help you. That is all | think
amgoing to do today and if nmore of what | say is hel pful
than confusing | think it will be a good neeting for ne
becuase today, fromny standpoint, | believe |I have | earned
a trenmendous anmount and | think in a way | kind of need to
wal k awnay and read sone of these standards that Dr. Parker
tal ked about and others and think about this sone nore,
maybe talk to sone of ny trusted clinical colleagues and so
forth and naybe have at it again.

| amnot | ooking for homework but | think it mght
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not be a bad idea. | would |like to know how nuch detail and
how specifically you would |ike us to go each question by
qguestion here or whether sone of our general comments have
sufficed. Do w need to cone back and tal k about
specifically, identify areas where we can work together?
Skip to question five, in other words?

DR QJINMAN  Yes, | don't have del usi ons of
grandeur for nyself or for the panel. | like the idea of
gi ving you not necessarily a homework assi gnnent but
certainly an opportunity when the dust settles to put all of
this together and perhaps to submt in witing. W mght
regenerate these five questions in a week or two once the
dust settles to give us an independent appraisal of where
you think we ought to go with these different itens.

Again, if sonebody is really feeling daring and
wants to be provocative and drive us, | amnot opposed to
that. | would delight in that but that is not a
requi renent, that you are to give sone general direction and
our hope as a followup with thisis to be alittle nore
interactive wth the industry and nmake them hel p us resol ve
sone of these probl ens.

DR NPPER Well, for exanple, one of the things

that | thought about that | thought was a really interesting
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target to think about was the nunber of plus or mnus five
percent total error was nentioned today as a goal that had
conme fromone of the consensus groups. | forget which one.
ADA. And | thought to nyself that that settled in pretty
well with the idea of being a |unper and seeing if industry
could make that instrument and use it basically the sanme way
the current instrunents are being used now but the big
question mark, of course, that arises fromthat is whether
that instrunent can be engi neered and manuf actured w t hout
bankrupting the device industry that is providing it.

So you see, we won't know sone of those things
until we start kind of kicking themaround anong the vari ous
groups but to ne that seens |ike a reasonable place to start
t hi nki ng about conpromse, to crank it down a notch or two
totry to get as good as we need for the current uses.

Let's see if we can inprove the utilitariani smof the
instrunments so that the user can, so we can get rid of some
of the use errors. Let's ask industry to cooperate with the
FDA to even a greater extent and try to track some of these
serious problens down, run themto ground and find out what
is actually going on here becuase | think it is potentially
dangerous and | amnot tal king about in a human, dangerous

to human beings but | think it is a very sensational nunber
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to throw out there and taken w thout the caveats that the
data is very faulty and very unreliable could be expl osive
so | would like to see industry work on, let's work on that
I Ssue.

| think our biggest goal fromthis should be
better patient education. |If | take away one thing from
this meeting, it is fromthe di abetes educator who spoke,
our Kansas | ady, Debbie Henson, that that is where we need
to put our noney. W need to nake better nedi cal
technol ogi sts out there out of those patients.

DR BOQUGHVAN | would like to raise a different
type of issue that | have been thinking about since
yesterday. Having been on this panel for a while now,

havi ng been presented with different 510-Ks and havi ng

| ooked at a lot of data, | don't know how many inches' worth

over the years, a new problemhas arisen and even before |
start thinking about plus or mnus 15 or 7.4 or 5 percent or
what ever | mght be thinking about, we have a new basic
safety and efficacy problemfacing us or the FDA does and

t hat goes beyond the pre-narket evaluation of a single test

strip and a neter that are presented as a coupl ed pair.

Havi ng asked sone fairly what | thought were naive

gquestions and apparently sone of the other fol ks around the
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roomwere now aware of this, a 510-K cones in and you have a
meter and a test strip and that is considered a device, part
of the same system However, there are test strips out
there that are presented for use with other neters and when
that test strip cones in, the test strip alone is a device
that is then evaluated as a device in and of itself. Then
if one of the test strips that was presented as a part of a
coupl ed device is narketed for use with other neters, that
strip comes back in as a separate device.

So the next level of safety and efficacy that we
have deals with the concept that at |east nmany of the
di abetic patients | know and in fact, those w th other Kkinds
of chronic illnesses are basic survivors. They are clever,
they are creative, they are adaptive and, in fact, all of a
sudden we are being asked to step back and assess the safety
and efficacy of possible uses or conbi nati ons of uses which
to ne opens a very different set of issues unrelated to the
data that we mght examne pre-nmarket in a 510-K proposal on
the tabl e before us.

And | amnot sure exactly howto fill that gap nor
where we mght get the data and that mght cone out of
question nunber five, in fact, with how we coul d get

industry the patient groups, sonme of these associations
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wor ki ng together with the FDA with sonme broader studies to
really |l ook at some of these issues but | think there are
nmonitoring processes on the, with the new regul ations that
are being inplenented on June 1 for the quality control side
but we don't have that same parallel safety net, if you
wll, post-market on the peer device and the strip side
which really adds a conplication to the whol e picture.

DR NPPER | think you did a great job of
question nunber four. That hel ps trenendously.

M5. LAPPALAINEN | just wanted to nmake a comment
as one of ny other capacities in DOLDis | amnow the
interimbranch chief of the clinical chemstry, toxicology
and hematol ogy branch and | just wanted to say fromthe
st andpoi nt of the subm ssions that we receive, we receive
all kinds of submssions. The FDA does not tell a
manuf acturer what to submt as a form In other words, you
must only submt the meter, you nust only submt the test
strip or you nust only submt the QC. W get themin al
shapes and sizes and it is one of the reasons why applying a
gui dance docunent to the manufacturer, there is frustration
on our part and on their part and | think it is very
under st andabl e because of the variety of the subm ssions

that we do receive. That is about all | wanted to say on
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t hat .

DR N PPER M. Rosenthal.

M5. ROSENTHAL: Are we addressing question four
becuase | would like to add sonething to that.

DR NPPER W sort of are addressing questions
one through five at this point I think. | didn't get a
clear answer fromDr. Qutrman about whether we should go in
sequence and so | amgoing to go in whatever sequence we
want to and so we will have open discussion for a while and
if I see that a remark seens to apply to a question, | wll
do like | did with Dr. Boughman. So junp in, the water is
fine.

M5. ROSENTHAL: The other thing that struck ne in
all this conversation is the calibrationis clearly a
problem Ken Ervin nentioned it. He said it was the
| argest nunber of conplaints that result in inproperly
calibrated devices. Soneone else nentioned it. JimN chols
| believe it is nentioned that there were differences in the
calibration. It strikes ne becuase | can renenber using
those very |l arge glucose scanners that were just passed
ar ound.

I N the beginning we first of all while they were

big and they were ungainly, we would calibrate themand then



we used one set of test strips. Wen subsequent test strips
cane, they were calibrated to the sane, they were cali brated
the sane way. W didn't have to calibrate to that test
strip. | ama little confused why the consuner has to

adj ust for each bottle of test strips, case of test strips
that is manufactured. Can't the nmanufacturers try to be
nore, try to nmanufacture test strips that can match the
calibration so we don't have to keep recalibrating. Does
that --

DR N PPER Look to your left for the answer to
that question. Your inmmediate left and your far left.

M5. ROSENTHAL: | think that is sonething that
maybe the manufacturers want to di scuss w th one another,
trying to have sone kind of regularity in the test strips.
Al so, when you calibrate with a solution, that is an
ungai nly procedure initself. It falls victimto the same
probl ens that blood testing falls victimto. If the
procedure is incorrect, then the calibration is incorrect.
It would be very nice to not have to ever calibrate frankly
with a wet solution. It would be very nice if way in the
future it is really much sooner if we coul d possibly have an
internally calibrated device so that we don't have to put a

stick intoit and so that we don't have to worry about the
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elenments getting to that stick or our procedure being
incorrect or putting in the wong code. | think we could
use sone uniformty in that.

DR NPPER You see, that is why it is nice to
send the blood to a central |ab becuase you let us worry
about that. The problemis it takes you too darn long to get
the result.

MB. ROSENTHAL: R ght.

DR NPPER So if you want to do it yourself, you
have got to do what you got to do. That is the probl em and
that is one of the things | was referring to when | said
that we, in order to redesign, re-engineer these instrunents
so that the human factors are a little better and so that

there is less work, less |aboratory technol ogy type work, |

think it would help tremendously. | would concur wth you.
M5. ROSENTHAL: | guess that is what | am sayi ng.
The | ess human interaction the better. | nean, we wll need

a person for their blood but beyond that it would be nice if
you could just --

DR N PPER Maybe you won't even need the person
for their blood one of these days.

M5. ROSENTHAL: That woul d be wonderful, of

course. W would all hope for that. And there was anot her



thing that | noticed, the silence about it is deafening is
the only way | can say it. Nobody has tal ked about the auto-
letter, what | call the auto-letter, the | ancet device which
is the nunber one step and as Beverly said this afternoon,

if you don't get a good pap snear, you don't get a good
result, no matter what. |If you don't have a | ancet that
gets areally good drop of blood, it doesn't matter what you
do with that blood, it is not going to give you a good
result.

And it occurred to ne when we watched the video of
the two children, I wasn't surprised that one came back okay
and one cane back incorrect. Maybe she took the bl ood.
Maybe she used the sane device but she didn't use it the
sane way. Sonething that very commonly happens to diabetics
is they will prick their finger and they won't have enough
bl ood so they squeeze it and what then are they getting. |
was speaking to Murray Lowe, hello, Miurray who is sl eeping
over there. He has a son with diabetes and Muirray said his
son has a device that has a little cup in it and his concern
is that he doesn't fill it with enough bl ood so he squeezes
it.

You don't get a good bl ood sanpling when you do

that and it occurred to nme that nmaybe sonmebody woul d want to
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think of a |l ancet device that hooks onto their finger a
little bit so you can't pull your finger away so that you
get areally nice, substantial drop of blood and | think
that has to be integrated into this whole system If we are
going to integrate the patient, then | think we have to
integrate it fromstep one.

DR NPPER Al of these comrents.

M5. ROSENTHAL: And one caveat. | was a splitter
but then | was thinking I could be a [unper wth paragraphs
so we mght want to think about it |ike that, too.

DR N PPER Does anyone fromindustry who heard
Ms. Rosenthal's plea, Dr. Habig gets paid the big bucks to
conme sit on the hot seat, but he may want to | ook out for
sonebody el se out there who will handle it. W have got
two. How about five m nutes?

MR PURDY: Fiveis fine. | hate to brag but this
is one of the things we have been very worried about and
that is the main difference between our device and a great
gluconeter. Qoviously we still have a ot of a ways to go -

DR NPPER | know who you are but the tape
doesn' t.

MR PURDY: | amDavid Purdy, president of Bio-
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Control Technol ogy and we are devel opi ng the D osensor 1000.
Qur system in answer to Dr. Kurt's question, does record up
to as many nonths of data as a patient wants on the PG MIJA
card and the physician nerely has to take out the card and
put it in, either we can load in the data or in his office
he can take the data and he woul d have a conpl ete record of
however [ong he would |ike to have along with the reading
and the date which are recorded and the patient, of course,
can recal |l that data.

Now, with regard to calibration, we have a
calibration built in, | amsorry, not calibration, we have a
control sanple built into the device so that before each
reading it reads spectorally a sanple that |ooks just |ike
the tissue of the armand init is 100 mlligrans per
deciliter. In that nmachine is an al gorithmwhi ch operates
on this control sanple and if it doesn't read the contro
sanple properly then it will tell the patient that the
device is not functioning properly and to return it to the
manuf acturer. So these issues that you are di scussing here,
every one of themis taken care of by these two nechani sns.

DR HABIG | wll take over for the chair at this
poi nt and suggest that M. Duncan m ght cone up and nake

sone conments as wel | .
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DR NPPER You are just nade becuase you
couldn't chair your neeting in Baltinore.

DR DUNCAN | amDr. Lou Duncan of Life Scan,
standing in for Ken Ervin who had to catch a plane. | ama
principal scientist in our advanced QA group. Your question
about calibration is very well taken but when you send a
sanple to Dr. N pper's lab, to his $100, 000 or $200, 000
instrunment, he calibrates that every day.

DR N PPER (Once every three nonths.

DR DUNCAN Once every three nonths and then you
are using a solid state device |ike we do.

DR NPPER Then | use controls every day.

DR DUNCAN  Then you use controls every day. And
he is doing that as |long as he uses a single | ot of
reagents. |If he changes a | ot of reagents, he has to
recalibrate. W are attenpting to bring you as nuch
consi stency as we can in our case about 90 percent of our
reagents fall within three of the calibration codes and
anot her 10 percent fall outside that to match up all of the
mllions of strips, actually the mllions of neters and
billions of strips together to give you that answer which is
bei ng driven inward neans that we have to allow for certain

variances and to calibrate this as carefully as possible we
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have to give those calibration codes to give you the
accur acy.

| understand your concern. W are working at it
but there isn't a sinple answer to that yet.

M5. ROSENTHAL: You said you calibrate. GCould you
gi ve ne those percentages? You said 90 percent calibrates
what, three different codes?

DR DUNCAN  Yes, and then 10 percent fall
out si de.

M5. ROSENTHAL: And how many do you have
al t oget her ?

DR DUNCAN W have 16 codes.

M5. ROSENTHAL: No, no, but | nean, how many
strips do you, would you say that you manuf acture?

DR DUNCAN W nmanufacture several thousand |ots
a year. Each lot contains several hundred thousand strips
and within those they all have the sanme calibration code.

M5. ROSENTHAL: So if you can do that for severa
hundred, and I amnot, | amputting you o the spot but | am
just sort of suggesting if you do it for several hundred,
how cone you can't do it for several hundred nore?

DR DUNCAN W are doing --

M5. ROSENTHAL: You have the technol ogy already to
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do it.

DR DUNCAN | would have to have a statistician
answer for ne but | think statistically we are virtually
doing that. In other words, when | say we get nost of them
within those three codes, we are getting a central one plus
or mnus several standard deviations and what you are doi ng
is you are really looking at the statistics when you get
down to it. W could broaden what we nean by a code and
achi eve what you want. That woul d give you | ess accuracy.
To get the accuracy you want at this point, perhaps the
process won't satisfy that.

DR N PPER Wwen he broadens it, it nakes the
between [ ot variation | ook very big and if you think there
is sonething wong with the nachi ne when what it is is just
a different lot that is giving you information.

DR DUNCAN Yes, so bottle to bottle we are quite
good and then lot to lot we wish we were better.

M5. ROSENTHAL: So are you working on it?

DR DUNCAN O course we are. So is everybody
el se.

DR REJ: This is also followi ng up on question
nunber, on nunber four. It seens there are an awful |ot of

recommendations - five percent, 10 percent, one mlimll per
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liter, 15 percent, 20 percent. M brother is a physicist
and he says the difference between physics and chemstry is
that in physics 1 equals 10. And to ne, 15 and 20 are
pretty close and actually I amnore inpressed that the, how
close all of these recomrendations are rather than their
differences. Sure, the nunber is different but basically it
| ooks |ike 20 percent, plus or mnus 20 percent total error,
95 percent of the results fall within that error, error
margin and that is the state of the art for basically al
t he devi ces.

Dr. Parker did a very nice job in sumari zi ng al
of these and | would say at first blush that a
recomrendation to the FDA is that any new devices or any
ot her devices that conme to you that regardl ess of the
technology if they are way outside, plus or mnus 20
percent, they are not substantially equivalent to what is
bei ng done. \Very practical recomrendation. That is ny
first blush at this.

Certainly the diabetes associ ation have a goal of
five percent. It is not a performance standard. It is a
goal and a goal should be plus or mnus one percent. Now, if
everybody could do that cheaply or that patients could

easily afford it and the manufacturers can nake a profit
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fromit, then there would be no argunment about it but it
seens to nme that 20 percent is the current, is what we are
living with and then to broaden that further doesn't seemto
nme to be even in the best interest of anybody other than the
manuf acturers, the physicians treating the patients, the
patients or the FDAto relax the current state of the art
much beyond that.

DR NPPER | would agree with you, Bob, and Ann,
too, that if you add to that that the goal for the
manuf acturers, the physicians who treat the patients, the
patients and the regulators would be then to try to naxi mze
by whatever they are supposed to do fulfilling whatever role
t hey have assunmed, naxi mze the nunber of patients who
achi eve plus or mnus 20 percent becuase ny feeling is that
what our problemis is part of the tine the device is being
used in a setting where the plus or mnus 20 percent is not
good enough and that may be an off-|abel use.

Part of the tine it is being used appropriately
and correctly by a well-notivated and wel | -trai ned pati ent
and physician and its on-label use is perfectly okay and
then the third group is people who are not using the device
correctly for whatever reason and don't have adequate access

or have refused appropriate training and then suffer



consequences as a result of use errors. | don't think and
that is why | amencouraging the industry to junp in these
really adverse reports, | don't think that nost of the
probl ens we area seeing are as a result of inadequate

t echnol ogy or manufactured products. | think they are, the
system probl ens where the patient is in the systemand that
is what | amguessing. Dr. Habig?

DR HABIG | have got sone notes here that |
would Iike to provide sone input to several comments that
have been nmade including the ones by Ms. Rosenthal.

But sonet hing you just said triggered sonething
frommaybe Dr. Rosenbl oomsaid earlier about how cone there
are not lots of, well, 55 at least, |lawsuits on the issue of
product liability. It mght have been Dr. Kurt, | am not
sure. And you just said industry needs to chase down the
incident reports that allege death and serious injury.

DR NPPER Maybe | amjust paranoid but if I
were industry I would want to chase them down.

DR HABIG Well, you said it alnost as though you
don't think we are already and that is one of the
inmpressions | wanted to correct. Qur product liability
lawers in industry are al so concerned but the fact that

i ndustry has not been put out of business by |awsuits or
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successful lawsuits alleging or proving that the device
contributed to death or serious injury kind of nakes ny case
that | described earlier that the reporting systemthat the
statute requires doesn't allow nuch interpretation, in fact,
doesn't allow any interpretation so the reports are nade
becuase the regulation statute require it.

| think there are, | think it is inappropriate to
assune because there are deaths that they were caused by the
device. | guess | said that earlier but it may be it is
worth repeating.

Froman industry viewpoint, | nay have said this
earlier, too, if any of us were able to create a systemthat
was i nexpensive that we coul d make noney on, that custoners
could use, that would be at the five percent or even better,
you known, rolling all those things together, it would have
al ready have been done. Nobody is back there sayi ng gee,
think I wll wait for the other guy to do it so they put ne
out of business. If we could do it, we would do it.

Specifically to M. Rosenthal, why don't all of
the strips cone out the sane? Wiy do | have to worry about
different button nunbers. It is again the kind of state of
the art of technology of the variety of technol ogi es being

used in the way strips are nade. It is not as sinple as the
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anal ytical chemstry that we would like it to be where you
coul d weight sonething, put it into a flask, dilute it with
pure water and know exactly what you have. The technol ogy
is sinply not good enough and if when the person finds the
technology that is good enough, they will do very well
because if it is discoverable, it will be put into practice.

Froma general industry standpoint, we tal ked
about actually a bunch of tines that industry seens to be a
kind of one thing and | would like to remnd the panel that
we are all conpetitors so when we say industry and why don't
you, it is not quite so easy as it sounds when faced with
this kind of panel neeting, it looks like industry is al
sort of together and in this case | think the industry is
all a bit nervous about what coul d be inproper or inadequate
conclusions fromDavid that we are | ooking at, that the FDA
is looking at that would drive nore proscriptive
requi renents or forced standardi zati on of nethods based on
the assunption that there is a problemand | don't think we
believe there is a level of problemthat suggests we need
nore proscriptive standardi zation or forced, nore difficult
hurdles to clear in order to get products to narket.

| think the thing that encourages us the nost is

that Dr. Qutrman has allowed, Dr. N pper you have al so said



we ought to all get together and work on these issues and
continue to interact with each other either in this form
under the aegis of this advisory commttee or in other
foruns to find the best ways to get to where | think
everybody would like us to be to have devi ces that
contribute to optinal care of diabetes.

DR NPPER | would like to respond to one thing
you said and then | would like to declare a brief recess
becuase it has been alnost two hours since we started and |
will tell you what | think we should do afterwards and see
if that sits well with the panel.

Cne of the things that | would like to, | would
like to respond to your remarks, Dr. Habig, about is the
perception that was left in this group by the discussion of
t he nunber of serious problens in the problemreporting
system | would not want anyone to leave this roomor to
ook at this tape or hear this tape and think that | believe
that these devices are killing people at the rate reported
to this group in the reporting system

There were adequate asterisks attached to that
data in the presentation, so much so that | don't trust it
but I also know fromworking in clinical |labs for 25 years

that any tine | put an nunber in a chart and put an asterisk
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init, the nunbers survived and the asterisks did not and

the footnote got |ost and was ignored by the people who read

t he nunber and the nunber nany tinmes got acted on, sonetimnmes

i nappropriately.

So | learned a long tine ago never to put garbage
into a chart and assune that soneone would | ook at ny caveat
and say well, that probably was a bad nunber and | probably
shouldn't use it but it is in there.

| think this is the same quality of information
and that is one of the reasons it frightens ne. It
frightens ne that these nunbers may be used for purposes
totally inappropriate and to that extent, | think you and I
are on exactly the sane wave | ength.

| believe that your product liability [awers in

the industries that are represented who nmake this product

are right on top of these problens. | believe if there were

a problem if there had been a problem it probably is
corrected and done but neverthel ess these reported probl ens
survive and surface in public fora like this so that is why
| amkind of surprised that there hasn't been a bent way to
deal with these issues in such a way that we have better
data report in public fora such as this.

So | would, that is one of the reasons | am
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chall enging the industry to deal with this issue because |
think it is a housekeeping problembut it could be a
trenmendous, it could add to the public perception that there
is asignificant problemw th this segnent of the

di agnostics industry. | hope that hel ps you understand why
| was bringing it up. | amw shing the best for the

di agnostics industry not thinking the worst.

At this point, | think we could all use a stretch
particularly after that remark and what | would |ike to do,
after consulting wth Dr. Qutman and the executive secretary
is | wuld like to nove to neeting goal five and do that
with a round robin and then | would like to help our forner
executive sec., Ms. Rooks, in dealing with three questions
that she asked in her presentation and Sharon will put these
up on the panel, on the transparency. W wll go around the
room |et each one do that and then Dr. Qutnman w |l unl ock
t he doors and we can | eave.

Before I do that, though, I want to recogni ze the
fact that there are sone FDA staffers here who may want to
ask questions of the panel. |If you would like to do that,
we will certainly entertain those and we will also entertain
any coments fromthe audience if you can stand to stay with

us that |ong.
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So could we do it in 10 mnutes? Start on
question five.

(Brief recess.)

DR NPPER W are getting a couple of people
back to their seats. In the interests of tine, | would |ike
to begin a round of panel to identify areas in which the
agency professional groups, patient and manufacturers can
work together to hel p achieve the various goals for glucose
nmonitoring and contribute to increased quality patient
out cones.

In particular I would like to add ny own
subquestion to this. Parenthesis is there a role here for
NCCLS, cl ose parenthesis. That mght take care of the, that
m ght be a good unbrella. W have already seen a docunent
cited that deals with POQLs and near-patient testing, DUP-30
sonething or other dash two | think it is. Wiatever.
Anyway, Dr. Habi g, do you think you could get your warring
tribes together under the NOCLS unbrella to work with the
FDA? O is there a better way to do it?

DR HABIG | think, | hate to say it is a better
way but | think | would propose two parallel routes.

DR N PPER Qher way.

DR HABIG Gher way, there you go. | think the
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agency and industry with the hel p of the professional
organi zations and patients ought to be able to work together
to create whatever the next stage of guidance docunents or
docunments is appropriate. It sounds |like the agency is
wlling and eager to do that and | think all of us are as
wel d.

The reason | suggested that that particular thing
m ght not be under NCCLS is becuase it is a guidance
docunent which, while it doesn't have full |egal regulatory
bearing, it casts a very large shadow. And where NCCLS nay
be useful woul d be working with professional organizations
i ke ADA and AADE to refine the performance goal s, perhaps
sone of those goals mght be segnented as Dr. Rej descri bed
to say five percent is required for near patient testing for
sonme of those kinds of uses of the technol ogy whereas self-
nmonitoring at home mght have different goals.

So | think an NCCLS unbrella could well fit over a
goal setting kind of approach, NCCLS creates guidelines and
standards and as | said earlier, industry is quite a bit
nervous about proscriptive standards but guidelines and
goal s chal l enge us and have challenged us and | think we are
wi ling to accept those challenges as fast as we can figure

what technologies will be available to neet them
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DR N PPER Wat areas do you think we need to
wor k in besides the gui dance docunent? |n other words, do
you think that covers all the areas that you would like to
see that synergy between FDA patients, the industry and
pr of essi onal groups?

DR HABIG | amfocusing on that becuase it is
t he nmechani sm by which the agency tells both its reviewers
and the sponsor submtters to follow things which nake
reviews straightforward and in fact easier for the reviewers
to handl e so that seens like the first area and, in fact,
not hing el se cones to mnd right anay to what other areas of
cooperation woul d be useful specifically when we are talking
about the agency.

DR NPPER In particular | like the idea of
bringing in professional groups other than | aboratory into
the m x becuase they forman inportant part of the peopl e of

the mx of people who use the instrument both in a

prof essional way and as patients. | also |like the idea of
bringing in the diabetes educators. 1In case the tape didn't
get that acronym | |ike that very nuch.

Anyt hi ng el se?
DR HABIG That is all.

DR NPPER M. Rosenthal, how woul d you answer



question five? Doesn't have to be different than Dr. Habig.

M5. ROSENTHAL: Vell, | do first want to nmake it
very clear to the industry that when | pose that chall enge,
| amnot saying that they are not doing a wonderful job.
They have certainly taken us quite a distance fromwhere we
were 10 or 15 years ago but it is a challenge to try to be a
l[ittle nore uniform | still would |ike to see sone focus
on the very, very first step which is howto get a good drop
of blood. That is an okay goal .

DR N PPER Thank you. Dr. Harrington Falls.

DR HARRI NGTON FALLS: (One area, not so nmuch a
prof essional group but just in general, public health and
access to care becuase if we can get nore peopl e screened
and the devices are avail abl e and peopl e realize exactly
what we are testing for is an accurate or a range, a
qualitative or quantitative result, then | think we can nake
significant inprovenents to quality of patient care.

DR N PPER Thank you. Next.

DR BOQUGHVAN  Maybe it has just been a | ong
coupl e of days but |I have felt sone at |east frustration if
not feeling a little upset a couple of tinmes when various
peopl e have suggested what we ought to be doing. And | am

very used to being on the hot seat as the purveyor of al
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university policy to students, staff and faculty and the
keeper of the regulations, as broad as they are, throughout
a university and | understand that sonetines nessage and
nmessenger get mxed up but there is a job that we have to do
as a review commttee and in conjunction with the FDA as a
regul atory body to, in fact, sonetines protect people from
t hensel ves and that has cone into contrast with severa
ot her requests that have been nmade of us.

For exanple, to identify human factors that nay be
inmportant, to determne the patterns of use and the patterns
of error of use and several other different aspects
especially related to the human factors and in fact even one
of the presenters suggested that cost was a human factor.

Vll, in fact, those are not at |east what |
consider ny job as a nenber of a review panel. Wat | woul d
like to do is throw sone of the responsibility back out to
t he conbi nati on of people represented in question nunber
five and say that if we do work together than | think we can
gather, we all together can gather data on sone of these
human factors that are of inportance. In fact, it is the
patient groups that woul d represent the individuals who are
usi ng these devices and could conme up with those |ists of

factors that were inportant to the users, not ny guessing



what is inportant or asking a handful of patients that I
have interaction with

So | think we would need to work together,
especially on the human factors issues determning the
reasons and the patterns of error and those that are
important for those who are nonitoring for trends and/ or
responsing or are responding to individual sanple results.
And those mght be very different but | don't think we
really know that yet. W keep, we have at least a fruit
salad here. It is not just apples and oranges. W have at
least a fruit salad and may have sone ot her things thrown
in, too, so | think that there are sone studies, there are
sonme data that could be collected together with the
manuf acturers, with the patient groups and with the hel p of
vari ous oversi ght bodi es.

The second najor area that | amonly going to
initiate because I think we will cone back to this later is
that | think it is going to take everybody working together
to, in fact, even broach the subject of appropriate
information and educational processes to go forward for the
users, for the health care professionals, for famly
nmenbers, for, and | consider manufacturers in this mlieu as

wel I, needing to possibly understand even nore about the
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di sease than sonme mght at this point in tine.

So | think that those are two of the maj or areas
in data collection and education strategies.

DR N PPER Thank you very much, Dr. Boughman.
Dr. Rej, are you going to be a lunper or a splitter here?

DR REJ:. Maybe a little bit of both. | amnot
sure that in neeting the goal of question five is to achieve
a goal and to ne the goals are really straightforward.
Those nunbers in terns of accuracy and precision just can't
be | ow enough and that is a goal. Wether we achieve it or
not and at what cost that is incurred by doing that is the
questi on.

| wonder if maybe that should be rephrased to be
m ni mrum per f or nance standards rather than the goal becuase |
think the goal should be sonmething that is basically a
chall enge to the technology. Dr. Habig said if we could have
total error of plus or mnus five percent, it would be there
now so s a goal that is certainly worthwhile and if there
are reasons to go for that, we should shoot for that but I
think in setting realistic mninmmperfornance standards for
all of those devices, that woul d be useful to the industry
especially for new technol ogi es, perhaps non-invasive

technologies as well, that there is a certain mninuml| evel
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that will be accepted and in that mx in setting it should
be both clinical and analytical criteria, not nerely
correlation coefficients, not nerely patient outcone. A
reasonabl e mx of both of those.

And area that | think that this mx of
i ndividual s, whether it be NOCLS or a group, a consensus
conference, held by FDA or another panel neeting, | think
one area that would be fruitful for this sort of discussion
is the area of quality control of these devices. | was
inpressed that | think everyone's expectations of a
| aboratory test, whether it is done in the confines of a
| aboratory or not but a |aboratory test done in a nedica
institution such as a hospital, | think the expectations are
that those need to neet and are being perfornmed at a higher
standard than by an individual in his or her own hone even
t hough they have a nuch greater vested interest in the
quality of that result because it is their life that they
are managi ng.

But it came clear fromthis neeting that probably
the reverse is actually happening, the mx in a |large
institution, a mx of hundreds of operators w th hundreds of
devi ces, probably consum ng strips and nunbers of |ots of

strips at a much higher rate than an individual and that the
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need for an increased quality control regimen even though it
is the same box in that setting is probably necessary. Not
only desirable but really necessary.

And | think that becuase of this status of such
devi ces being on the CLIA waive list, | think that adds
another interesting mx to the equation and I think that a
m x of government agencies, professional groups, the |ab
folks and clinicians, patient and nanufacturers, could
probably address that in a reasonable way and | think there
needs to be a very, very flexible quality control standard,
sonmething that is really useful for the individual diabetic
in his or her own hone or the parents of children with
di abetes so that there is sonething that is really useful
for themnot necessarily the same standard for a
prof essi onal setting.

And lastly | would like to underscore the
chairman's remarks regardi ng bringi ng the di abetes educators
into this becuase clearly the patients are part of this mx.
It is usually patients are not part of the NCCLS groupi ng of
i ndustry manufacturers and professionals and | think that by
bringing themin, that enhances their role in such a group
effort to look at this particular class of devices.

DR N PPER Thank you. Dr. Goldsmth?
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DR & DSMTH | would agree with Dr. Rej's
remarks with respect to including the nurse educators and
also with Dr. Boughnman's with respect to the patients
thensel ves. | think any of the users, including nurses, we
were talking a | ot about the NOCLS docunents and Dr. Habig
and | have been working on a specific docunent relating to
point of care testing and in creating this docunment we very
much relief upon the nurses who actually do this test in the
hospital setting. So | think that the users really need to
be i nvol ved.

As far as specific issues, again | think Dr. Rej
had just nmentioned it and | nentioned it earlier. Quality
control, | think that needs to be addressed specifically.
Certainly lower limts, we tal ked about that earlier. How
can this be achieved and what will it take to nmake this
happen? How can we reach those goals and | think naybe one
approach mght be that the FDA, as they did in their
guidelines identified specific issues and after convening a
group of individuals that represent all of these users and
the manufacturers, et cetera, identify these issues and then
ask for specific feedback. | think if you ask for specific
feedback and quantify it in a way you will be able to get a

little further ahead with this.



MR COCOPER | have a question and a comrent. Can

| do the question first? Wth respect to the question
nunber five, | accept that we can substitute m ni num
performance standards for goals. Dr. Rej's suggestion |
think is fine but are we tal king about ways to achi eve

m ni mum per f or mance standards to setting those or reaching
them |Is the point of this question to identify areas in
which all of these groups can help to achieve the setting of
m ni mum per f ormance goals or how all of these groups can

hel p to achi eve reachi ng m ni num performance goal s?

DR GUIMAN | don't think that the itens are
excl udi ng.

MR COCPER  Bot h.

DR NPPER Either/or.

MR COCPER  Ckay, because they are separate
t asks.

DR N PPER  Yes.

MR QCOCPER Then | endorse the concept of groups
toget her, the groups that have been nentioned, especially
i ncluding consuners. | would al so endorse the besides
di abet ol ogi sts, the inclusion of famly practitioners,
general internists and geriatricians because, in fact, nost

people with diabetes are cared for by various kinds of
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physicians and | woul d ask that one of the tasks of the
group, however it is put together mght be to identify areas
of research that are critically needed because clearly you
wll be, the group will be |ooking at issues and scenari 0s
and will be amazed at the | ack of data to answer specific
questions and if the group can then identify how i nportant
it is to answer that question and sort of rank priority
about key or critical research issues, then perhaps other
organi zations can pursue that and help to fill in the needed
i nformation which indeed would help to set perfornance

standards and hel p to achi eve themas well.

DR N PPER Thank you, Dr. Cooper. Dr. Zawadzki .

DR ZAWADZKI: | would like to nention two
suggestions or nore specifically that have been previously
made. | would like to see a prospective collection of
adverse events by the najor nmeter conpanies for a six nonth
period at |least, just to begin to address the question that
we have been raising in the |last two days and secondarily, |
would like there to be a nore uniformdescription regarding
the concept and the goals of nonitoring included with each
neter, either as a separate statenment fromthe FDA perhaps
or as part of the information that is given in various forns

by the manufacturers.
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DR N PPER Thank you. Dr. Kurt.

DR KURT: | would say that at the end of the
afternoon ny answer is going to be nip and tuck as regards
Dr. N pper becuase | have an airplane to catch at the end of
the afternoon. M/ concern is that there is a kind of
constantly changi ng envi ronnent as the devices and process
inmproves, it requires | think a kind of continuing review so
| amhesitant to say that we shoul d establish QC or
perfornmance standards that are witten in stone. Because of
that, | would like to use an exanple of the US. PD, the
United States Pharnacopei a Drug | ndex where | serve on one
of the review commttees where those are updated on a
frequent basis. They are sent out to nenbers and you revi ew
themannually and the U S. PD is printed with updates every
year so a kind of review process that woul d be updated |
t hi nk woul d be hel pful.

| think focusing on certain areas such as the
problens related to hypoglycema, related to the DCCT,
closely controlled patient where that occurs three timnes
nore frequently, about the hypoglycema that occurs in the
neonatal units becuase those can result in the serious
problens that |ead to death and should be an area of

concer n.
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As wel |l the adverse reporting that probably
relates to hypoglycema and what is actually causing that to
occur, really looking into those cases that are the serious
ones that are resulting in death and | ooking at those in
depth | think is in order so that instead of sweeping it
under the rug or taking the ostrich approach, because
perhaps really some constructive neasures that woul d correct
ei ther educational nethods, it is not necessarily a device
probl em but perhaps sonething in the education, perhaps
sonething in the calibration procedure, et cetera, really
needs to be | ooked at fromthat point of viewand | think it
woul d be interesting to include within the, in question five
in the groups, parties, patients and nmanufacturers, perhaps
for the manufacturers to consider, to include a kind of
consuner group and their input as to their |abelling and
educati on prograns.

Not necessarily consuners at | aw but perhaps an
i nfornmed consuner such as Ms. Rosenthal who certainly has a
statistical and mat hemati cal background in dealing with
problens of this sort as well as having the famly
experience and including the [ arge organi zations such as the
Anerican D abetic Association and to the editorial process,

sorme kind of a del phi review where they at |east have a kind



of preview or pass over process and then be involved in that
kind of editorial process, fewof us likely to adversely
criticize sonething that they were actually involved in
witing thensel ves.

DR N PPER Thank you. Dr. Rosenbl oom

DR ROSENBLOOM  Looking at the areas in which
t hese groups shoul d be working together, | think they noted
nost of the things that have been discussed. | would like
tojust reviewthemwth ny particul ar perspective.

| amassumng, as Dr. Habi g has enphasi zed, that
we have the best technol ogy that the conpetitive environment
provides currently, that if it were possible to be nore
precise, nore user friendly, they would be, somebody woul d
be doing it. That is possible and they will be doing it |
amsure but | think it should al so be enphasi zed that these
devel opnents are done with a great deal of consuner input.
| was just talking with one representati ve who told ne about
a year of testing their latest addition to the technol ogy,
their contenporary nodel in the field, color buttons, ease
of use and all of those things so they do have consi derabl e
consuner invol verent .

| do not know whether the labelling is as

i ntensive as you suggest but certainly the use of it. But I
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think the setting of the standards for accuracy is at one
level, that is, the level of accuracy of the device used in
an optimal setting and perhaps that shoul d be the standard
for in-hospital use but then we have to | ook at anot her
level and that is what happens when this is out in the hone
and | know that the manufacturers are doing a |l ot nore
testing in that setting currently at considerable nore
difficult and costly but essential. But | wonder what the
difference is and there is where the groups need to be
wor ki ng toget her obviously to get that data, what the
difference is between testing in the |aboratory or in the
conpany for the accuracy of the system conpared to the gold
standard and the accuracy when in patients' hands.

Then havi ng set those standards, then | think we
need to consider the full array of products that are out
there and whether all of the products that are out there are
really appropriate for peoples' needs. That sort of flows
into | ooking at neans to reinforce quality control in hone
use and what kind of newsletters, recalls, information given
to people who are buying strips to contact the nmanufacturer
for the latest information and so on. | think that we need
to look at that as a conbi nati on of agency, professiona

groups, patients and nmanufacturers.
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V¢ definitely need nore data on adverse events but
| would say that that is not purely an industry probl em but
that the agency al so has to work on that and perhaps
prof essi onal groups as well need to enphasi ze the inportance
of getting information in about adverse events.

| have in the past 15 years reviewed perhaps 100
cases of death in children with diabetes or with
hypogl ycem a unrel ated to di abetes, del ayed di agnosis and so
forth and | haven't seen a single one that is causally
related to erroneous bl ood gl ucose neasurenent by these
devices and | woul d have expected that that woul d have comne
up especially in the neonatal hypogl ycema situation. Were
| have seen problens is that they have detected the
hypogl ycem a but nobody has acted onit. So | think we
really don't know that we have got a problem

This is what | amtrying to say and | suspect we
don't. | think what has been described is associations but
not causation but we really do need, | agree also that we
really do need that data becuase it is, what we heard is
dynamte and | agree with Dr. N pper in that regard.

So | think we have a nunber of areas that we need
to be working together on and gathering data that we can

make sone decisions on. | share the frustration that has
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been expressed that we know what the questions are but we
can't define either the problemor the solution until we
have nore infornation

DR N PPER Thank you, Dr. Rosenbloom | have
sone brief comments about ny opi ni ons about question nunber
five. | continue to turn over in ny own mnd sonme of the
poi nts that Kinberly Trautman brought up today in thinking
about quality systens regulations. | think that is a
fertile area for speculation and thoughts but it led ne to
anal yze the various goals of glucose nonitoring, that
phrase, in alittle nore detail and | would |like to see
cooper ati on between governnent and prof essi onal groups,
patients, and nmanufacturers in three areas.

(ne i s design which was what pronpted ne to start
thinking of this way and in these areas of course we can
t hi nk about inprovenments to current designs, ways to
dovetail in future technol ogies and ways to eval uati on
future technol ogies and so forth and that nay or may not be
an area that we can get great cooperation because of

pr of essi onal jeal ousies and corporate responsibilities.

The second area | would like to see cooperation is

in performance. Wat | amspeaking of there is the

performance capabilities of the instrunments, in other words,
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will they work as they are supposed to when they have that
good fingerstick that Ms. Rosenthal tal ked about when the
lot to lot variationis mninal and so forth, how well can
t hey work when everything is good and to determ ne whet her
or not those performances are appropriate for the
appl i cations under consideration and whether or not that is
good enough.

Ckay, and then the third area is in outcones. |If
we | ook at what happens to the deterioration in perfornance
in certain areas and recogni ze that we need better patient
educati on, better physician education so that we don't have
physi ci ans who conme to us and say they don't care about

accuracy, they look at trending and obvi ously they don't

have a clue about precision, | don't want to hear that again
froma physician in front of a panel like this, to be bl unt
about it. | would also like to see a better reporting of

outcones so that we can determne, as Dr. Rosenbl oom has
el oquently pointed out, whether we really do, in fact, have
a problemthat needs to be addressed becuase resources are
scarce and we don't need to spin our wheels solving a
probl emthat doesn't exist.

So | would like to see the goals of our working

groups or groups or areas which the FDA works to be in
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design to be in perfornmance capabilities and to be in
out conmes of both clinical outcones, perfornance outcones in
the hands of the public, the consuners, and probl ens that
occur fromthose groups.

So those are the three things that | have to state
about neeting goal nunber five. There was a gentlenen from
t he audi ence who raised his hand. Do you still want to nake
a brief cooment? P ease do and then we will nove to Dr.

Qut man.

DR DUNCAN Both Dr. Goldsmth and Dr. Rej
expressed an interest in quality control. NOCCLS does have a
subcommttee that is interested in quality control for these
devices at the noment and will have a docunent out by about
July. That is prinmarily into the laboratory and alternate
settings wthin the hospital or health care settings and not
of the consuner but there will be a docunent out in the near
future.

DR N PPER Thank you. Dr. Qutman.

DR QJUINMAN  Yes, well, | first want to thank
everyone here and to show you that we fromour perspective
have gotten our noney's worth, certainly out of you and |
also think fromthe folks in the audi ence, those who are

still here and those who may have been worn down and al r eady



left. W really are very grateful that so many peopl e
showed such a keen interest and provided us such a panoram c
range of perspectives. | think we have a real opportunity
here. | know we have a real opportunity here because we
probably scared industry into thinking that this would
perhaps be different or worse that it was and they are quite
commtted to working with us, and formng the N dosphere(?)
group and | think we have gotten sone advice fromthis group
to nake sure that we keep whatever group we form
representative of a broader constituency perhaps w thin FDA
and industry. W wll try to take that to heart and try to
ground it appropriately.

| think we have clearly questioned exactly the
nature of the problembut that non-plus doesn't non-plus me
at all becuase | think we can strive to inprove where we are
at, whether there is a big problem a snall problem or
frankly under the TQM concept, you inprove where you are at
just for the sake of inproving where you are at and doi ng
better so 1997 is a good tine for us to | ook at what we can
do better, whatever the nature of the problemand we can
certainly anticipate that the technology is going to
continue to race along in trying to prepare ourselves for

it.
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V¢ had sone notions, sone pre-conceived notions
maybe you perceived themin the questions that were raised
or in reading the Federal Register notice and you have
titered them You have introduced ideas we hadn't even
i magi ned and one of the issues that you as a group and the
audi ence has crystallized a little bit is the dilema about
use and the different ways these are used. | always knew
that. | don't knowthat | appreciated that quite as
graphically as I do now.

(ne of ny colleagues in the FDA indicated to ne
during the break that she knows that in fact there is a
problemw th use even in the way studies are done and the
way studies are supporting other product |ines outside of
the in vitro diagnostic area in that there needs to be a
real appreciation for when a product is supposed to be used,
how it is supposed to be used. M response to ny coll eague,
ny response to you as well is that we have difficulty
dealing with off-label use and with trying to police the
general laboratory and research environment. Qur general
solution to that is through |abelling and | abelling is an
i ssue we hope to interact with whatever working with groups
we have and maki ng nore user friendly.

But if, in fact, you have any specific advice on
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how we mght use |l abelling, howwe mght tie into education
or howwe mght use it to bring order into this universe,
you mght speak now or speak after the nmeeting or forever
hol d your peace.

DR NPPER Good. Well, we all welcone Dr.

d enment back. | amputting himon the hot seat, letting him
tell us about his experiences with patients and | abelling
and whet her or not you think we should be, you shoul d answer
that question yes, no, maybe and why.

DR CLEMENT: | would say yes, obviously the
sinpler the better in terns of, or sinpler but nore
detailed. Qbviously the nore user friendly the information
is the better. | think possibly including sone type of
graph as you, Dr. N pper, portrayed in the actual package
insert actually so we can hel p educate the patient about
t hat when they see a nunber that there obviously is a 95
percent confidence interval that that woul d obviously go a
long way to help and inprove the patient's educati on and
know what that val ue really neans.

| think we can nmake sone i nprovenents on that,
agr ee.

DR N PPER Yes, Dr. Ki mrel nan.

DR KIMMELMAN | don't nmean this to be the | ast



word and | amsure it is not going to be with Henry up
there. | just wanted to nake a couple of points. Industry
peopl e that you saw out here today are the advocates of FDA
within their organizations and the thing that, the worst
thing that can happen to those advocates is surprise.
Surprise causes |loss of credibility on behalf of, by your
advocates. It increased costs, it incurs delays. W have a
| ong experience working with the agency with respect to
subm ssions for these types of products and any changes that
represent a surprise to us can cause us problens so | would
inplore the FDA and the panel and anybody el se that if there
is going to be change in the way these products are
regul ated either through the subm ssions process or through
| abel ling or whatever that you keep us inforned, keep us
part of the process and | think you will find that you have
awlling group of industry people to help you. Thank you.

DR NPPER Thank you. D d you want to respond
to that, Dr. Qutman?

DR GQJUIMAN  No, | amvery sensitive to that and
will take that to heart.

DR NPPER Dr. Harrington Falls, what do you
t hi nk about the question on the screen about |abelling and

yes, no, nmaybe, why.
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DR HARRI NGTON FALLS: | agree that the patients
with the devices need nore detailed information. 1| also
hope that the people that are working to control their
di abetes can get across to themthis is what we are going to
do and this is why becuase now that the insulin punp is
avai | abl e, we tal ked about sliding scale insulins and how
peopl e end up chasing their levels and that is really not
what we are aimng for. W don't want people to check their
sugar and then try to match it becuase they mght not reach
a physiologic, a natural physiologic state and we don't know
what the |ong termconsequences of that are going to be.

| think if the patients understand this is to help
you to optimze your health and then their health care
provider works with them that is going to be where the
| abel i ng comes in.

DR N PPER Thank you. Dr. Boughman.

DR BOQUGHVMAN | amrem nded of the two old
adages. (ne you can lead a horse to water but you can't
make himdrink. The other one in preparation for --

DR N PPER That was a nal e horse she was tal king
about .

DR BOUGHVAN It was not a mare, it was a horse.

The other one in learning the process of presenting a



lecture that you first tell themwhat you are going to tel
themand then you tell themand you tell themwhat you have
told them | amwondering if this isn't a context that in
fact we mght take a step back and | ook at the |abelling
process altogether and put those two ol d adages that have
withstood the test of tine in a different way.

If, in fact, the absolutely critical information
to performthe test with the device at hand were put in such
a way that it could be read and re-read by even those
patient who don't read a lot, don't like to read and real ly
don't care what the standard devi ations are, sonme of those
patients that only test periodically, for exanple. |If that
were separated out and then included in the package insert
but in a different place where the nore detailed parts of
the information, that those patients who wanted to read it,
wanted to try to understand it and their health care
professionals could read that with themso that the
information is there but not, in fact, overlapping with the
real critical information, rather than having a bold
statenment junp out every once in a while to sinply | ook at
reorgani zation of that for ease of use and access to all who
wi sh different |evels of access.

DR N PPER Thank you. M. Rosenthal, | didn't
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mean to skip over you.

M5. ROSENTHAL: | do agree with the statenment to
provide sinple but nore detailed description. | would like
to see sonewhere on the | abel a warning of sone sort, naybe
wor ded perhaps that the DCCT has established that |ong range
conplications are related to good control however a diabetic
IS not expected to have absol utely nornmal bl ood sugars at
all times becuase | suspect that many of the adverse
ci rcunst ances cone from hypogl ycema in adol escents or in
di abetics who are trying too hard to stay too close to the
line and | think that mght help alittle to have sone type
of warning in the |abel.

DR N PPER Thank you. Dr. Habig.

DR HABIG The wording of this question gives ne
alittle pause and | can't help but note Habig' s | aws of
paranoi a since Dr. Qutnan described the industry as possibly
bei ng paranoi d. Law nunber one is it pays to be paranoid and
| aw nunber two is just becuase you are paranoi d doesn't nean
the bastards are not out to get you.

So here is ny problemwith that is that the FDA
doesn't provide labelling, manufacturers do. So the wording
isjust alittle bit difficult. FDA mght prescribe in a

gui dance docunent what the contents of |abelling shoul d be.
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DR QJUIVMAN That was the intent.

DR HABIG | amjust being very careful. | think
gui dance in that manner woul d be useful .

DR NPPER W want to know if that question is
safe and effective as well.

DR HABIG Ch, you nean | get to judge? It is
effective but it is not safe. | think such |abelling ought
to cone fromthe user prinmarily. The patients, the diabetic
educators ought to be able to help us fromwhat kind of
| abel i ng woul d serve them best and then the FDA and
industry could figure out how best to present that.

DR NPPER Thank you. Dr. Rej?

DR REJ: There is that words nore. Mre detailed
t han what ?

DR QUJINMAN  Than what we only see now. Soneti nmes
what we see nowis pretty damm good and sonetines it nay be
not so good so nmaybe we can establish sone kind of a m ninal
| abel ling threshol d or encourage, perhaps not require.

DR REJ: Mre detailed than the 19 points that
are on the current docunent?

DR QUINMAN Wl |, maybe it needs to be nore
sinple than the 19 points. Maybe we only need three. |

don't know.
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DR REJ: It seens that nost aspects are covered.
Maybe not as sinply as they could but | think as a gui dance
docunent of nanufacturers, this seens |ike a good start
point. | didn't see too nuch that was really m ssing.
think it is the way Dr. Boughman put it, it is presented to
the readers of this label rather than the FDA direction

DR QJINMAN  Part of this is also the distinction
between the different |evels of use, between professiona
use and hone use and perhaps research use and various odd
uses and sone of the nanufacturers actually have sone pretty
i nnovati ve ideas on ways. Actually it parallels the way you
have which is maybe you have nore than one package insert to
do nore than one thing.

DR REJ: | would definitely encourage that there
be adequate | abelling for each of the intended uses,
definitely.

DR QJUIMAN  And with an effort to nmake it as
sinpl e as possible for the home user and then for the
prof essional user to |l et themknow what they are or are not
buyi ng.

DR REJ: Again, | was interpreting the question
in the context of the home use use of the hone use devi ces.

DR GQUINMAN  And what we woul d do, frankly, what
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we often do in the history of our review process, the
manuf acturers are our best instructors becuase the ones who
really do good reviews and who wite good | abels, then for
the ones who don't research good reviews and don't wite
such good | abel s, they are penalized becuase sone of their
conpetitors do good work and what we woul d hope is that the
best of the manufacturers would contribute sone kind of
insight, sonme tenplates, that we could use and hopefully
share the wealth, share the mnimumor share the good ideas
so that there is a nore universal filtering of user
friendly, sinple |anguage.

MR COCOPER O course, the FDA knows that we are
being totally overly sinplistic in discussing this becuase
in our industry representati ve who was concerned about
speed, rapid changes or surprises, if we do it right there
won't be any surprises becuase it seens to nme the first task
is to determne what the critical elenents of infornation
t he consuner needs to have and we have not done that so that
will clearly take tinmne.

Then after it is determned what are the critical
elenments of information that the consuner needs to have, we
have to determne what is the best way to get that

information to the consuner. Qur own research, for exanple,



i ndi cates that consuners not only do not understand sinple
graphs such as the N pper graph but won't even | ook at them
so all of that process has to, while it may turn out to be
inmportant information, it may turn out to be the very wong
way to give it to them

So | would, obviously we are sinplifying and
obviously it would take a long, long time.

DR NPPER D. Zawadzki.

DR ZAWADZKI: | would agree with Dr. Habig that
there are already nodel s available fromindustry sources
that provide a lot of this information. | think the
uniformty and the question that Dr. Cooper raised regarding
what issues need to be included does need to be revisited.

DR KURT: | would suggest the |abelling that
woul d be nore user friendly such as user friendly |anguage
for dummes as the dummes series or the stupid series goes.
| was shocked yesterday afternoon that there is certain
words such as reagent and in vitro required and I am not
certain how many people outside of the nedical field are
really going to understand what reagent and in vitro nmean
and | woul d suggest that you allow those to be included in
the parentheses with nore sinply understood | anguage as

phrases before themor included in a vocabul ary description
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at the end or sonething rather than requirenent of the use
of such technical words.

DR N PPER Thank you. Dr. Rosenbl oom

DR ROSENBLOOM (On the surface, sinple but nore
detail ed sounds |ike an oxynoron, but | think there are ways
of, which are famliar to everyone here of naking the
| anguage, providing a lot of information but making the
| anguage under st andabl e and not using bi g nedi cal words.
The question is getting people to read those things. It
woul d be interesting to know how many peopl e who use neters
that they have been taught, a nmeter system that they have
been taught in the clinic howto use which they have to be
or they should be, how many have gone back and read through
the text of the labelling and |I suspect that very few have.
Most people rely on the instruction that they receive and if
sonet hi ng goes wong, they will call the conpany and how
many calls to the conpany, for exanple, could have been
sol ved if someone had just read the instruction nmanual.

| suspect that 80 percent or so so | amnot sure
that labelling is the answer to inproving patient quality
control. It mght be that video instruction or maybe
newsl etters, nore digestible forns of information. | think

one needs to ook at the entire i ssue and | ook for the nost
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ef ficacious approach to educating patients and heal th
prof essionals, particularly non-di abetol ogi sts, health
professionals. | don't think labelling is the answer.

DR N PPER Thank you. Dr. Goldsmth.

DR GODSMTH | agree that a sinple approach,
maki ng wording as sinple as possible to the lay person is
very inportant and | agree with your comrent of the video if
it is possible. | knowthere is a cross-detection that not
everybody has access to VCRs but certainly pictures tell the
whol e story. Just as an exanple, NCCRS has put out a
newborn screening video tape that a variety of health care
wor kers col |l ect those sanples fromneonates. That techni que
is not always so good and that has cone a long way in
hel pi ng nmake that nore standardi zed and uniformso | think
that is a good medi um

DR NPPER Thank you. Dr. Rej, you had a
conmrent .

DR REJ: It relates to graphic that canme before
this one. W didn't get a chance to get to it and | have
sonme views on each of the points. By use of a specific
ref erence met hodol ogy within the manufacturer's shop
conparing a or in some study, correct, is that |ooking at

the individual glucose neters or results froma type of
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device with a single reference nethod?

DR QJIMAN  Yes, that is an extrenely chall engi ng
question, the way it was cast was and | thought it was too
parochial for this point in tinme and asked Dr. N pper for
further discussion in the working group. The point was, is
there sonme interest intrying to establish if not a uniform
ref erence met hodol ogy agai nst which to cast all the devices
anway to trace themuniformy.

DR REJ: | think we heard a few presentations
today and yesterday that some of the confusion that exists
exi sts becuase there has been a sliding scale that has been
one neter used here, a reference neter used here, another
reference systemused here and | think that the need for
using a specific methodol ogy may not be necessary in an
i ndi vi dual study; however, that method shoul d somehow be
tied in. There should be sone traceability of that nethod to
| think the national reference systemcredential ed nmet hod of
t he CDC hexoki nase procedure. |t seens to be the nethod of
choice and while | don't think that it is necessary for al
devices to be referenced or conpared to that method, the
method that it is being conpared to should be so that at
least it is a second, the traceability of the reference

met hod used is traceable to that standard which is then



257
credentialed as the U S standard for that.

| think statisticians can probably answer question
nunber two but ny sense is that there should be, assum ng by
m ni mum you nean m ni num nunber, and | don't feel qualified
to answer that but ny gut recommendati on woul d be yes, |
think it should be a mninumnunber. | aminvolved in
setting standards in New York and | know whenever you say
there shoul d be sufficient, you say, well, give me a nunber
and | say 39 and they say why 39.

So it is always a two-edged sword but | think you
have the statistical manpower and wonenpower to pick it up
but ny sense is that you should have at | east a bottom end
nunber .

In terns of the actual goal, by that question do
you nmean do you want a nunber for each or one of those
appr oaches?

DR QJUIVAN  Any of them

DR REJ: | think you should go with the total
error approach. | think that is what is being generated by
t he system and you can have sone nunbers or sone suggested
nunbers for individual conmponents but | ama firmbeliever
interns of total error in terns of m ni num performance

st andar ds.



DR N PPER Thank you. Are there any other
comments? W are getting down to the knot in the end of the
road. Are there any other comments fromthe panel before I
turn the neeting over to Sharon for sonme nitty gritty
information? Hearing none, are there any brief statenents
frompeopl e fromthe audi ence who have heard what we j ust
sai d? Hearing none, Sharon?

M5. LAPPALAINEN | would just like to rem nd
those of you that are left that the docket will remain open
until April 3 for comrents fromthe public concerning the
five goals or any of the seven topics. You can nake those,
you can send those to ne, Sharon K Lappal ai nen at the
Center for Devices and Radi ol ogi cal Health. The nail stop is
HFZ- 440, Food and Drug Admnistration, and the address is
2098 Gaither Road, Rockville, Maryland, 20850.

The last thing, the next neeting for the dinica
Chem stry and Toxi col ogy Panel is tentatively schedul ed for
July 24 and 25, 1997 and that is a tentative date. | hand
it to you, Dr. N pper.

DR N PPER Thank you. | was rem nded by Dr.
Goldsmth that that is probably the AACC neeting. NO it is
not --

DR &DSMTH The foll owi ng week. | just
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checked.

M5. LAPPALAINEN | checked.

DR NPPER | would like to close the neeting
with ny personal thanks to everyone fromthe FDA who nmade ny
initial nmeeting as chair of the panel as very good one as
far as ny personal feelings go. | liked the idea that we
were working on a probl emand working towards sol ving
probl ens rather than picking holes in things and trying to
figure out whether we could let sonething in or out. It was
a constructive experience for me and I hope for all of you.

| would also like to thank the manufacturers
partici pants who cane. They were very helpful in their
presentations and went, | hope that this will give us the
catal yst to nove forward to naking better patient care for
those people with diabetes. | think that we are all in the
caring industry for whatever purposes and | think we all do
better when people do better healthw se.

Wth those remarks, | would like to adjourn the
nmeeting. Thank you.

(Wrer eupon, the neeting was adjourned at 4:30

p.m)



