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Call to Order 

DR. KROLL: Good morning, everyone, 

1 would like to calf to order this panel 

meeting. My name is Martin Kroll, and 1 am t 

panel chair. 

To egin with, what I'd like to do is have 

Dr* &xnard Statland, who is Director of the Office 

of Device Evaluation, give us some opening remarks. 

Opening Remarks 

DR. Good morning. 

this meeting was originally to take lace 

a little more than a month ago, an ecause of the 

tragedy of the 1lt.h of September, we deci ed, and I 

ink appropriately soF to postpone it. 

1 think it is also very poignant that we 

did not cancel this meeting; we merely exten 

date on which it should take place because of the 

importance of the topic t at we are going to talk 

about today. 

1 first of all would like to thank al.1 the 

people who have participated i putting this 

meeting together, to the panelists and experts who 

have come here to give of their time, their 

knowledge, and their expertise, and to everyone 

MXLLER REPORTING COMPANY, IPaC, 
735 8th Street, S-E. 

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



a 5 

nere in this room. 

I. would like to start out y saying that 

zhere are four things that I believe we alI. agree 

to, and there are certain things we disagree on. 

The first point that we agree on is that 

Cabetes an the management of diabetes is a 

significant pu lie health problem in our country 

and throughout the world. 

The secon point that we all agree on is 

that patient self-testing of blood glucose has 

played a very important role in the management of 

diabetes and more t an likely in the prevention or 

at least amelioration of tertiary consequences of 

this disease. 

The third point that I think we agree to 

is that atient blood glucose values should be 

accurate, shouf_d e accessible, and should be as 

painless as possible.. 

Any problem meeting any one of these three 

objectives will call into place the type of testing 

that is being considered. 

And the fourth point t 

agree to is that alternative site testing has in 

fact led to decreased pain on the part of the 

patient. 

~I~~~R REPQRTIP3G CQMPAW, INC. 
735 8th Street, S.E. 

Washington, B.C. 20003-2802 
(202) 546-6666 
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There are same things that we do not have 

vi complete consensus on, and that point is whether 

x not alternative site testing is as accurate as 

it needs to be for patient evaluation of their 

particular issue. 

One thing Yd like to do, even trough I: 

lave a very short presentation, is I*d like to 

compare two philosophers--Plato and Aristotle. I 

like the Greeks, and I like the Greek philosophers, 

There was a debate- -probably apocryphal-- 

oetween these two philosophers on the number of 

teeth that a horse has. Plato sai based upon 

logic, based upon perspective, the number must 

32. 

Aristotle said L?n not sure if it's 32 or 

28, but there is one thing for sure--the best thing 

to do is open the orse's mouth an count the 

teeth. 

ell, today, we have a ebate as to what 

is the analytic performance and clinical. 

riateness of alternate site glucose, and 

today, we are going to Vaunt the teeth,8E or in 

this situation, we are going to look at the data. 

The last word that 3 would like to say is 

that under Dr. Feigal's leadership, CDRH has been 

MILXlER REPORTlNG COMPANU, INC. 
735 8th Street, S.E. 

Washington, D.Cr. 20003-2802 
(202) 544-6666 
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;rery tuned into looking at the internal science of 

@hat. we are doing within our Center, and t 

of this is that the facts and the information and 

the science will prevail. 

Today"s meeting really begins to ap 

this issue. We are going to look at the 

information, we are going to look at the facts, we 

are going to see if we can come to appropriaee 

conclusion. 

Last but not least, 1 woul like to end as 

1 began. It is a real. tribute to what we are doing 

in this country and certainly to w at we are doing 

in the FDA that we bring ether with 

varying interests, with different types of 

expertise, an different perspectives, We share 

ation in an open and deliberate manner, and 

hopefully, by the end of the day, we'll find out 

how many teeth reside in the horse9 mouth. 

Thank you very much. 

Canflfct of Interest Statement 

MS. CALVIN: Good morning. Z will. read 

the Conflict of Xnterest Statement, 

"The following announcement addresses 

conflict of interest issues associated with this 

meeting and is made part of the record to preclude 

MILLER REBQRTJHNG ~~~P~~ ZNC. 
735 8th Street, S.E. 

Washington, D-C. 2~~~3-28~2 
(202) 546-6666 
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zven the appearance of an impropriety." 

"TO determine if any conflict existed, the 

agency reviewed the submitted agenda and all 

financial interests reported by the Committee 

participants. The conflict of interest statutes 

prohibit Special Government Employees from 

participating in matters that could affect their or 

their employers' financial interests. However, the 

Agency has determined that participation of certain 

members and consultants, the need for whose 

services outweighs the potential conflict of 

interest involved, is in the best interest of t 

GovernmenLEB 

"Therefore, a waiver has been granted for 

Ms. Davida Kruger for her financial interests in a 

firm at issue that could be potentially affected by 

the Panel's recommendations. The waiver allows 

this individual to participate in today's 

discussion. A copy of this waiver may be o 

from the Agency's Freedom of Infor ation Office, 

Room 3.2.A--15 of the Parklawn Building/ 

We would like to note for the record that 

the Agency took into consideration other matters 

regarding Drs. Martin KrolZ and Arlan osenbhxm. 

These individuals reported past and/or current 

MILLER R~P~RT~~~ COMPANY, INC. 
735 8th Street, S.E. 

Washington, D-C. 206)03-2802 
(202) 546-6666 



interests in firms at issue, but in matters that 

we nut related to today's agenda," 

“‘The Agency has determined, therefore, 

zhat they may participate in the panel 

deliberations? 

"'Dr * Jose Cara reported past interest in 

Eirms at issue for matters related to today's 

3iscussions. Since the agenda involves onJy 

general matters8 the Agency has determined that he 

nzay participate in the discussion." 

@The Agency would also like to not for the 

record that Ms. Diane Leflock, who is the panel's 

Patient Representative today, has acknowledged a 

personal financial. interest with a firm at iss~e.'~ 

"In the event that the discussions 

involved any other products or firms not already 011 

the agenda for which an FDA participant has a 

financial irzterest, the participant should excuse 

imself or herself from such involvement, and the 

exclusion will be noted for the record? 

With respect to all ot er participants, 

we ask in the interest of fairness that all. persons 

making statements ore presentations disclose any 

current or previous financial, involvement with any 

firm whose roducts they may wish to comment u 

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

Washingtun, D.C. 20003-2802 
(202) 546-6666 
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1 will also give a brief summary of the 

Last panel meeting. 

on November 13, 2000, the panel discussed 

guidance documents for prescription use drugs of 

abuse SlO(k)'s an OTC drugs of abuse 510 tk)"s; 

recommendations for the prescription use guidance 

related to study designs and establishing cutoffs; 

recommendations for the OTC guidance related to 

confirmation testing, studies, labeling, 

applicability to OTC alcohol testing, and cutoff 

performance. 

On November 14, the panel. discussed a 

510(k) for the Psychomedics tion's opiate 

assay. The panel addressed the adequacy of the 

method used to establish and characterize assay 

performance, self-reporting issu.esl minimum dose 

sensitivity, potential for bias from individual 

differences, and environmental exposure effects on 

drug retention. 

Now I believe the panel. will introduce 

themselves, but I would like to first acknow)edge a 

few new faces. 

Dr. Ahmann is one of our newer 

consultants. This is his first meeting, so be nice 

to him. 
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Dr. Cara is from one of our CDRH panels; 

2nd Ms. Diane Lellock agreed to serve. as the 

patient rep, actually about two weeks before the 

eeting, so we are happy to have her. 

Dr. Rosenbloom, could you start? 

Introductions 

RR. R~S~~~L~~M: Arlan Ros~nb~oom~ 

Professor Emeritus of pediatrics at the University 

of Florida. 

5. KRUGER: Davida Kruger, Certified 

Nurse Practitioner, Henry Ford Meal.th System, 

Detroit, Michigan. 

DR* CLEMEBW: Steve Clement, clinical 

endocrinologist, Georgetown University. 

DR. KROLL: Martin Krofl, Director of 

Clinical Chemistry at the Dallas VA Medical. Center 

in Dal-Las. 

RR. AHMA~~ : Andrew Ahmann, Associate 

Professor of Medicine, Oregon Health Sciences 

University, Portland, Oregon; clinical, 

endocrinologist. 

DR, CARA : Jose Cara, Section Head, 

Pediatrics, Endocrinology, and Diabetes, Herzry ord 

Wospital. 

DR. MANNO: Barbara Mannot Louisiana State 

M~~~~R R~~~R~~~~ ~~M~~~ 1NC. 
735 8th street, ~2. 

w~~~i~gt~~, R.C. 20003-2802 
CZQZ) 546-6666 
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fniversity Health Sciences Center in Shreveport, 

Louisiana, professor, and 1 am a forensic 

toxicologist. 

DR. LANSKY: Fred Lansky, ~rtho-~~i~i~al 

Diagnostics, the Johnson & Johnson Company. 1 am 

the Industry Representative. 

MS. Diane Lellock, mother of two 

3iabeti.c children. 

DR. Steve Gutman. I am the 

Director of the Division. 

RR. HENDERSON: X am Cassandra Henderson. 

I am a maternal-fetal medicine practitioner in New 

York and Chief of Maternal-Fetal Medicine at Our 

Lady of Mercy. 

RR. KROLL: Good. 

Naw the F A is going to make some 

tations for us. 

FDA Presentations 

DR* ~~RNHAR~T: Good morning, ladies and 

gentlemen and distinguished panel members. 

My name is Patricia Bernhardt. I am a 

reviewer of glucose devices in the Division of 

Clinical La oratory Devices. 

We appreciate the interest and 

participation of the panel, in ustry, healt care 

MILLER REPORTING COMPAl?JY, INCe 
735 8th Street, S.E. 

Washington, D.C. 2QOO3-2802 
I2Q2> 546-6665 
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2rof essionals, and the public in assisting FDA in 

?-valuating the role of alternative sample site 

:esting for self-monitoring blood glucose systems. 

We are here today to discuss new 

ation about a potential public health concern 

regarding the measurement of blood glucose in 

samples obtained from sites other than the 

I will identify our concern, explain our 

expectations for this meeting, provide an overview 

c>f our review of these devicesI show several 

different examples of data presentation formats, 

and ask for your recommendations. 

[Slide.] 

This slide hypothetically illustrates the 

concern. The solid line represents a fingerti 

blood glucose pattern, and the otted line 

represents an alternate site pattern. The 

horizontal arrows show a lag between fingertip and 

alternate site measurements when glucose is rising 

and falling rapidly, and the vertical_ arrows 

demonstrate truncation in the alternate site 

pattern as compared to the fin ertip pattern- 

You will hear the term "discordance" being 

used this morning. Within the context of FDA's 

MILLER REPORTING C'oitulPAN'Y, INC. 
735 8th Street, 3.E. 

Washingtcm, R.C. 20003-2802 
(202) 546-6666 
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)resentations, VEdiscordanceE will refer to a lack 

rf agreement between fingertip and alternate site 

flucose measurements. These sine c-urves ilhstrate 

discordance that may be seen between sampling 

sites 

[Sl-ide.f 

When discordance occursf t e differences 

ire seen during times when the glucose levels are 

capidly changing--that is, in a non-steady state. 

En some cases, these differences are so marked that 

:he fingertip result may e in the hypo- or 

2yperglycemi.c range, but the alternate sample site 

results are in the normal range. 

ough the devices a 

analytically sound, the discordance during times of 

rapidly changing glucose is random and 

Jnpredictabfe. It is not clear if the phenomenon 

is site-specific or device-specific. You will ear 

nore about this from others during the course of 

the morning, 

Now that FDA is aware of the potential 

discordance between glucose results a tained from 

the fingertip and from sites other than the 

fingertip, our intent is that diabetics will be 

able to use these devices in an appropriate manner, 

MILLER ~~PQ~~~~~ COMP~, XNG- 
735 8th Street;, S.E. 

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



We understand the benefit of obtaining 

samples for glucose measurement from alternate 

sites. There is less pain associated with sa~p~~~~ 

from alternate sites, and consequently, users will 

be more likely to test the ore frequently. 

We want to ensure that these devices wi12. 

rovide users with the appropriate i~f~r~at~~~ 

necessary to manage their diabetes. 

[Slide.] 

Our expectations for this meeting are ta 

learn what studies ave already een done; tc.3 learn 

whether the discordance is a physislogical 

phencmenan that will occur with all devices or is 

device-specific; ta learn the types of study 

designs that should be used to identify conditions, 

situations, and/or devices in which potential. 

discordant results may occur, and to learn a 

the experiences of patients and healt care 

practitioners with alternate sample site glucose 

testing. 

[Slide.] 

Wistorica~ly, FDA's review of Zlhese 

devices has not differentiated between the 

eval.zlatian of bf-aad gI.ucase measurements fran the 

MXLLER REPORTING ~UM~~~ INC. 
735 8th street, S.E. 

Washington, D.C. 20003-2802 
(202) 546-6666 
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fingertip and from alternate sites. Since X999, 

I(lrhen the first alternate sample site glucose 

testing devices 510(k) was cleared for marketing, 

alternate sample site blood glucose testing has 

been demonstrated to be substantially equivalent to 

fingerti testing under the conditions of use 

chosen by the device manufacturers. 

Consequently, while our current review jl 

pracess evaluates testing under conditions of hyps- 

and yperglycemia, it does not evaluate tes,ting 

during rapi glucose changes. If it is determined 

that additional. studies are needed, we seek your 

advice on the design of studies, the conditions to 

e formats of data resentation to 

best help us identify situations and devices that 

are likely to produce discordant results. 

FDA does not know if harm has occurred as 

a result of glucose testing wit samples obtained 

from alternate sites. Our premarket clearance 

process and postmarket reporting program have nat 

identified situations ur devices where discordance 

may be seen. 

Although FDA has received MDR reports on 

devices that have been cleared for alternate sample 

site testing, these reports do not differentiate 
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3etween sampling sites. FDA became aware of this 

zoblem when manufacturers who market or plan to 

market these devices provided us with ~~f~~rnat~~~ 

3n discordance when they submitted different and 

individual approaches and possible solutions to 

address the issues. 

[Slide.] 

Some companies indicate that sampling from 

r;he palm, or rubbing the site before sampling, or 

dsing a suction-type collection device eliminates 

3r lessens the differences between fingertip and 

alternate site measurements. Other companies have 

proposed addressing the issue of potential 

Cscordance with labeling warnings that advice 

using alternate sample site testing at times when 

the results are most likely to be equivalent to 

fingertip testing results--in other words during 

time when a user is expected to be in stea 

If studies to address concerns with 

alternate sample site glucose testing are 

recommended, we plan to use your advice as the 

asis for guidance for industry and review. We 

have chosen the following examples of data 

presentation formats to foster a discussion about 

what type of study design is most appropriate for 

MILLER REPORTING C~~~~~ INC. 
735 8th street, 23-E. 

Washingfxm, D.C. 20003-2802 
IZQZf 546-6666 



ah

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

18

identifying whether a device or a site is likely to

show discordance as well as under what conditions

discordance is likely to be seen.

[Slide.]

This slide shows data presented in a

Clarke Error Grid. It depicts an accumulation of

individual data points obtained from patients

demonstrating changes in glucose. Results from the

fingertip and from another site are plotted against

aach other. The error grid divides the data points

into regions of varying clinical significance by

the type and extent of treatment that may be

initiated by the result,

[Slide.]

This next data presentation shows a time-

slapsed plot of an individual's glucose

neasurements over a given time period where

Eingertip and arm samples were obtained

concurrently in the same patient under home use

conditions. This type of presentation shows the

discordance between different sampling sites when

glucose is changing and identifies incidences where

i fingertip result may be hypo- or hyperglycemic,

(et the alternate site result is normal.

[Slide.]

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

Washington, D-C. 20003-2802
(202) 546-6666
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This slide shows a bias plot, also known 

as a Bland-APtman plot, prclduced with data from 

many individuals. This type of plot shows the 

range of discordance between the two sampling 

sites. 

[Slide.] 

This last format is a inear regression 

graph comprised of data points from many 

individuals with unidentified glucose patterns. By 

plotting the glucose results from one site versus 

another, the variance from perfect agreement is 

seen for each data point. 

Greater detail about the use af t 

different formats of data presentation will. be 

provided by our statistician shortly. 

When looking across applications, we 

identified several points that we think should be 

recognized when developing guidance to standardize 

our review of alternate sample site testing 

510 (k:) s. We woul like your input in determining 

if an appropriate study design should include an 

evaluation of these points.. 

[Slide.] 

Blood glucose testing before meals, 

regardless of the device used, demonstrated 
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xmparable blood glucose results between samples 

>btained from the fingertip and those obtained from 
* 

3,lternate sites. 

When discordance occurredc the differences 

Mere observed after meals. However, some patients, 

regardless of the device used, demonstrated 

comparable blood glucose levels between sampling 

sites sume of the time, even when. blood glucose was 

in a non-steady state, 

Testing was not performed at night, and 

the effects of exercise and concurrent illness were 

tested in a limited way. 

[Slide.] 

We would like recommendations from the 

panel on the following questions. 

Question 2: Historically, FDA has not 

requested sponsors to provide data collected during 

non-steady state conditians in 510(k) s~brn~ssi~~~ 

for self-monitoring blood glucose evices. should 

FDA’s review of these devices include dynamic as 

weIN as steady state data, or are there more 

appropriate and fess burdensome ways to address 

this public health issue? 

If additional data are necessary to 

aracterize device performance, what is an 

MILLER RE~QR~I~~ ~~~~~Y~ INC. 
735 8th Stseet, S.E. 

Washington, D.G. 20003-2802 
f202f 546-6666 
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appropriate study design that wi3.J capture 

potential discardancx during episodes of rapidly 

E-ising and falling glucose levels? 

What is t e minimum dataset to be studied? 

What are the appropriate a alytical cc 

statistical tools to be applied to the data--for 

example, standard regressicln analysis, Clarke Error 

Grid analysis, time-elapsed plots 

[Slide.] 

Question 2: Should FDA require 

manufactures to include strong cautionary labeling 

about this problem unless they provide ata 

demonstrating that the discordance is unlikely to 

occur with their particular device? 

[Slide.] 

Question 3: Should FDA rescind the 

clearance for ILabeLing for alternative site testing 

if the 51OCk)s do not address this new scientific 

issue; make these products preseri tion hame use; 

or require additional data and labeling changes? 

[Slide. 1 

Questian 4: Are there other activities or 

issues that FDA should consider with regard ta this 

important public health issue, such as a public 

health alert; targeted postmarket surveillance; 

~~~~E~ REPQRTIrJG C~~~~, INC. 
735 63th street, S.E. 

Washington, D.C* 20003-2802 
(202) 546-6666 
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sducational outreach activities to stakeholders and 

>ther Government and non-Government entities to 

?&-ornate additional research in this area? 

Thank you for yourattention. 

Dr. Marina Kondratovixh will now present a 

statistical overview of various types of data 

presentations FDA has seen in 510(k) submissions 

for alternate sample site glucose testing devices 

DR. K~~~R~~~V~C~: Good morning. My name 

is Marina Kondratovich. I am a statistician from 

the Division of Biostatistics, 

We will hear today a lot of informative in 

detail about specific studies on today's topic. We 

will see a big variety of study designs, 

In my brief presentation, 1 would li 

touch on some very basic characteristics, such as 

glucose level states, types of measurements, and 

basic characteristics of patients- 

The data from these studies can be 

analyzed by different types of statistical 

analysis. You already saw several. examples af data 

analysis. 1 would like to make a few comments on 

regression analysis, different plots, error grid 

analysis, and agreement tables. 

[SlideJ 
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Glucose level states can be approximately 

classified in three groups: steady state--the 

glucose level, of such state can be obtained, far 

Example, during fasting testing; dynamic state-- 

when glucose level is changing rapidly. The rate 

=>f change in the glucose level is a very important 

characteristic. You will see studies which have 

measurement in dynamic statest but the observed 

rates of change in the glucose level are different; 

perhaps this is a reason why the different 

conclusions are drawn from these studies. 

in some studies, the 

intravenous injection of rapid insulin was used, 

Fnrhich gave.the average drop of about 200 rng~d~ in 

one hour, while exercise sf same specific type gave 

an average drop of about 50 mg/dL in one hoar. 

Stabilizing state- -an example of such 

glucose level can be obtained during 2 hours past- 

meal testing when the average drop is about 35 

mgfdL in one hour. 

[Slide.] 

Types of measurement 0 all. study designs 

can be divided into two types--single-point 

measurements and time series measurements. 

Consider the single point measurement. 
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'he typical scheme is the foflowin$. One hundred 

subjects were tested once--for exam fe, finger and 

arm-- uring a normally scheduled clinic visit. 

Such study design provides a mixture of 

neasurements of blood glucose levels in different 

states--stea stabilizing, dynamic. 

For dynamic state, some subjects can have 

STZ increase in bl.oo glucose, and arm measurement 

tends to be lower than finger measurement. Same 

subjects can have a decrease in blood glucose, and 

srm measurements tend to be higher t an finger 

neasurements. 

A very important characteristic of such 

study design is the distribution of time after a 

meal- For example, in the study with the 

[inaudible] distribution of time after a meal, 58 

percent of blood glucose measurements were in 

dynamic state. 

The statistical analyses stratified by 

time after mea1 are very useful. In some studies, 

atient information about state of glucose level is 

absent, so such stratified analysis is impossible, 

[Slide.] 

The time series measurement can be divided 

into two groups- -measurements at special time 
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The typical scheme of the measurements at 

special time points is the following. One hundred 

ninety patients test their glucose level for a 

total of 10 days, finger and arm at following time 

intervals: pre-breakfast, one hour post-breakfast, 

two hours post-breakfast, pre-lunch, one hour post- 

lunch, and so on; bedtime. 

[Slide.1 

The typical scheme for monitoring is the 

following. Six subjects were brou ht into a clinic 

in the morning and tested, finger and arm, for 

blood glucose levef every 15 minutes for 6 hours. 

The important characteristic is QW the up 

and down movement of the glucose Level. was 

initiated. Different procedures produced different 

rates of change in the glucose level, For example, 

the consumption of a usual, meal and the procedure 

giving an oral glucose load after reaching a 

maximum intravenous injection of insulin give 

different rates of change in the glucose level. 

For time series measurements, measurements 

at special oints and monitoring time profiles for 

every subject is a very useful way to present and 

MILLER R~RORT~~~ COMPAp;sy, INC. 
735 8th Street, S.E. 

Washington, D,C. 20003-2802 
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analyze data. 

Far example, set time profiles for every 

>atient allow to estimate the rate af change in the 

~bxmse level, find time points with maximum 

difference between finger and arm measurements, 

specify the patient with different pattern of 

Dbserved difference, and many other things- 

[Slide.] 

The results of the particular study should 

xz generalized to whole population of patients who 

me or will use this device, so the subject in 

these studies must be a representative sample from 

intended use population- 

To e sure about that, the study should 

have information about study participants such as 

type af diabetes, insulin user or non-insu3.i.n user8 

also the subject demographic characteristics as 

age I gender, body mass index8 diabetes mellitus 

duration, and others are very important. 

[Slide,] 

The statistical analysis stratified, for 

example I by the type of diabetes can be useful. 

[SXideJ 

The data from these studies are usually 

analyzed by the following statistical tools: 
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regression analysis, error grid analysis, and 

tables of agreement. 

1 wauld like to emphasize that the 

statistics don't directly tell us whether the 

measurement of glucose levels from alternative 

sites are accepta le; rather, they provide 

estimates of error which aflow us to judge the 

acceptability. 

Design of study and qualrity of data, 

measurement of the right subject under the right 

are very important. 

[Slide.f 

Regression analysis. Both finger and arm 

results are subject of measurement error, 

Deming or orthogonal regression is more 

Consider the hypothetical example with 

single point measurement. There are three subjects 

with increasing glucose levels, so the arm 

measurements underestimate finger measurements. 

There are another three subjects with 

decrease in glucose level, and the arm measurement 

overestimates finger measurements. 

The regression line for all six 

measurements can be a diagonal because the finear 
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regression determines the slope and intercept of 

zhe best-fitting line in average. 

There is a well-known joke among 

statisticians. One statistician put his head in a 

not oven and put his feet in a cold refrigerator. 

jtThen he was asked Wow are yo~?"~ he replied: lt I am 

fine on average." 

When biases of different direction are 

expected in different subsets o$ the data, the 

regression analysis stratified, for example, by the 

time after meals are very useful, 

[Slide.] 

Difference plots--anot er name, Bland- 

Altman plots- -allow one to display the difference 

between finger measurement, Variable X, and arm 

measurement, Variable Y, for every [inaudiblel 

measurement, We will see plots of difference U 

minus X against X, and the example of that plot is 

presented in this figure, 

Also, you will see the plots of relative 

differences, Y minus X divided by X in percent. 

The very important characteristic is the 

limits of agreement--these two numbers--limits af 

agreement --95 percent of differences lie between 

these two limits, 

MILLER IG,iPORTTNC COMPAHY, 3NC, 
735 8th Street, S.E. 
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In this example, limits of agreement equal 

ninus 49, plus 51. 

[SlideLI 

The error grid analysis divides the plfst 

sf arm measurement versus reference method in the 

regions of clinical interpretation. Regions A and 

3 represent values that are clinically relevant. 

In Clarke Error Grid Analysis, Zone A is defined 

as clinically accurate measurement within lus or 

ninus 20 percent of the reference; Zone B is 

defined as error greater than. plus or minus 20 

=>ercent, which may or may not cause the patient to 

initiate treatment; Zones C, D, and E are defined 

as measurements deviating from reference values by 

either over- or underestimation, and these errors 

could adversely affect the patients. 

[Slide.] 

ably you will. see other types of error 

grid analysis. Far example, it was suggested an 

error grid as intensive insulin therapy error grid. 

The basic idea is the foI.lowing. Individual. 

glucose readings are used to adjust insulin doses 

according to the following algorithm: Adjustmermt 

factor equals blood glucose minus target glucose 

divided by 40. 

MILLER REPORTING COMPANY, I 
735 8th street, S-E. 

Washington, D.C. 20003-2802 
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SO if a glucose munitor reads within 40 

ng/dL of true glucose level, then adjustment factor 

is correct. Zone A, for example, in Clarke Error 

3rid and in intensive insulin therapy grid are 

Ufferent. For some range of reference values8 

Zone A of Clarke Error Grid is larger than Zone A 

srf intensive insulin therapy grid, and for some 

reference values, it is opposite. So the direct 

comparison of the different error grid results is 

not easy. 

In error grid analysis, a ig number of 

measurements in some particular reference range, 

for example, normal values of glucose levels, can 

affect drastically the percent of points in another 

range, for exampIer hypoglycemic values, So error 

grid analysis stratified on hypoglycemia, 

normoglycemia and hyperglycemia is very useful. 

[Slide.] 

The same idea is used in agreement table 3 

by 3. This table is presented for illustrative 

purposes. In the hypoglycemic state, there are 

about 600 measurements. In normal range, there are 

about 6,000 measurements. And in hyperglycemic 

range, there are about 1,000 measurements. 

The presentation of data in said tables is 

MILLER REPQRTIMG COMPANY, 33-X. 
'735 8th Street, S.E. 

Washington, D.C. 20QQ3-2802 
(202) 546-6666 
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meful because big numbers of measurements in 

normal range and in hyperglycemic state do not 

affect the percent of incorrect values in 

lypoglycemic range. 

The total sum of percent in every column 

equals 100. 

[Slide.] 

The 3-by-3 table can be reduced to the 

table 2- y-2 if we are interested in evaluation, 

for example, hypoglycemic detection. Then p 

agreement of alternative site with finger-stick 

positive and finger-stick negative can be 

calculated. Agreement of alternative site with 

finger-stick positive equals the ratio of t 

number to the total number of events, 

Also, the whole receiver operating curve 

can be constructed, and areas under this curve can 

be estimated. I would Like to stress that the 

finger-stick is not a perfect standard, so all 

these estimates are measures of agreement. 

[Slide,] 

So when you consider the results of 

studies, the following basic aspects of study 

design should attract your attention, such as type 

of measurement in this study--single point 

MAIMER R~~URT~~G CQMPANY, XXC. 
"735 8th street, S.E. 

Washington, D.C. 2~~~3-28~2 
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lVlZL%Urement, measurements at special time points, 

3r monitoring; state of glucose level--steady, 

stabilizing, dynamic; the rate of change in the 

glucose level observed in this study; and the basic 

characteristics of patients in this study. 

ALSO, we would like your input in 

btermining the basic features of the study design 

Aich is most appropriate far this problem. 

Thank YOU far your attention. 

DR. KROLL: I'd Like to thank the FDA 

presenters, Patricia Bernhardt and Dr. Marina 

Kandratavich. 

I would now like to have the spansors give 

tIx3i.r presentations, and each sponsor will. have 20 

minutes total time to present. 

First f we'll hear from r. Nina Peled. 

Let me just remind each sponsor to tell us 

what their affiliation is. 

Sgonsor Presentations 

DR. PELED: Good murning, ladies and 

gentlemen, colleagues, friends, distinguished 

panel f FDA members. 

I am here speaking for Amira Medical,. My 

name is ina Peled, and I am the Vice President of 

Scientific Affairs and have a strong interest in 
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Amira Medical has a device far aH.ernate 

site testing, arzd 3 am here to present to you maybe 

a little different angle than other presenters that 

you will hear today. Where a lot of the data that 

you are going to see relates to arm testing, I am 

going to hopefully present a solution in data that 

I am going to show you. 

I am hoping that you are going to use your 

judgment in Looking at the data and evaluating it 

for its scientific merit. 

[Slide.] 

ffm going to give you a little ~ackgr~u~d~ 

First of all, being in the business af diabetes for 

a long time, one of the big issues that patients 

always mention is the pain associated with finger- 

sticks. Off-finger testing sites or al-ternate 

testing sites were actually looked for to avoid 

that pain. so companies were looking for body 

sites that are not as painful as the finger, and 

Amira Medical, the company I am representing, 

introduced a blood glucose monitor called the 

AtLast. We introduced it 2 years ago, and it has 

been 0x1 the market ever since. 

[Slide.] 
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A little histcxy. It was assumed all 3 

dvxmg that glucose in any capillary sample will be 

the Same from any body site. Arm samples from 

subjects repeatedly s owed good accl;Lracyt and t 

Has the data we presented to FDA when we obtained 

cJearance, and this is the data we continuously 

produce as we make every lot af test strips. We 

always do a clinicaf study, and in all, of our 

clinical studies, the accuracy is maintained. 

However, studies were usually conducted in 

patients who are at a minimum of 2 hours 

postprandial, and the reason for that is we usually 

do a battery of tests, we look at several lots, we 

look at several meters; so the whol.e testing 

program is uite long, and we donft. want t 

patient to be moving physiologicafly on us between 

the time we take the reference and the time we 

the AtLast testing. 

So we asked-- and it was a c~mmu~ practice 

in the industry- -patients to come in at a rni~~m~m 

2 hours ostprandial. This wayI we were assured 

there would be no strong shifts in the testing 

protocol. 

[Slide.] 

However c new information came about as we 

MILLER REPORTING CUMP 6. 
735 8th Street, S.E. 

~~~~~~g~~~~ B.C. 20003-2802 
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nt Amira were looking far future products arad were 

zrying to look at continuous monitors, fur example, 

zxind we started to laok at patients over time-- 

oefore a meal, after a meal. And lo and behold, we 

had seen a lag in arm data, and we immediately 

rushed ta present this data tu the FDA and had 

actually composed new labeling that we had 

Ssseminated to our customers ta indicate that. 

It ad been postulated that the lag is due 

to a lower perfusion rate in the arm compared to 

the finger. 

[Slide.] 

So what to do now? with this 

understanding of low perfusion rate, we started ta 

1~035 for other body sites. Again, we intended to 

lower pain, SQ we were trying to look for sites 

that would provide two attributes--one, they would 

be low in nerve ending, therefore, no pain; and 

they would be as welf-perfuse as the finger. 

And we identified the palm to be a site that will 

justify and maintain those two attributes. 

What 1 want to present to you today is the 

performance of the palm in numerous studies that we 

have conducted in both dynamic and nondynamic 

states. 
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[Slide.] 

our first study is--and X ut it in 

pates-- steady-state, It because as you very we11 

;naw, a person with diabetes is not @steady/$ but 

:his is the best ffsteady8f you can get on a person 

Cth diabetes. 

So this is the typical protocol of 

x-inging a subject in at a m~nim~rn of 2 hours 

3ostprandial and comparing their single point 

ralues to the YS3: plasma values off of a finger 

sample. 

And by the way, in all the studies that I: 

am going to show today, the reference is always the 

lrlSf plasma values of finger samples, so that is the 

reference used all across. 

[SlideJ 

Here is the regression af about 275 data 

points on t acrcx3s the measuring range or 

al-most across the entire measuring range. As you 

can see, the carrelation is very tight; the results 

are very close to each other, 

ES1ide.j 1 

On the next slide, you see the regression 

statistics where we are looking at slopes very 

close to 1.0. There are three lots involved in the 

MILLER ~~U~T~~~ CUMIN, INC. 
735 43th S-t--reed, S.E. 
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study, and I am presenting the data per lot and fur 

all, lots. So slopes chose to 1.0, negligible 

intercepts, and very high correlation csefficients, 

indicating very good accuracy of palm samp 

steady-state. 

[Slide.] 

Our arm data, by the way, is very similar 

to what you see on the palm when we are talking 

about 2 hours fasting. 

[Slide.] 

Our next study escalates t e situation, 

and now we are looking at random glycemic states. 

We accomplished that by asking participants to come 

ta our cH.nic at any time of t xn our 

handouts, you will. see a distribution of what 

fasting state they were at. In this particular 

study, there were people at 8 hours fasting, 4-E; 

hours fasting, 2-4 hours fasting, and even 28 

participants in zero ta 2 hours post-mealtime. 

[slide.] 

Again, the correlation is shown on t 

board now. Excellent accuracy is demonstrated irs. 

what I call random glycemia, and the regression 

statistics are following. 

[SlideLj 
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Again, a close to unit, an intercept which 

is negligible, and high correlation coefficienL 

I did not present the data ion Clarke Error 

Srids, but we can easily da that, and you will see 

2 very high percentage of the data points in the A 

Zone. There are a few data points in the B Zone 

cry close to the A. 

[Slide.] 

Again, with escalation, now we are going 

zo what I call the high glucose load. The intent 

sf this study, just so there is no controversy and 

arguments afterwards --we were nut goring to mimic 

reality or a real diet or real therapy in this 

study- What we want to do is really give it the 

full challenge possible, although it is not what a 

patient goes through in his normal lifel So we are 

accentuating and trying to magnify a possible lag 

in our data, and we did that by giving the patient 

75 grams of glucose, which is the load one would 

get in a glucose tolerance test. owever t at the 

same ime c we have them self-medicate to counteract 

that glucose load so it is not completely a glucose 

tolerance test. 

And againl we are looking at a large 

number of data points of palm samples compared to 

MTLLER REPORTING COMPANY, INC. 
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Mashingtcm, D.C. 20~03-2802 
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:he UST plasma measurement of finger samples. 

[Slide.] 

The first thing X want to show you is time 

course data. From the patients we louked at, I 

picked two who had exhibited a high rate of glucose 

change. Just ta give you an idea, this patient you 

are looking at now had OR the rise a change of 222 

ng/dL per minute, and on the way down, minus 1.35 

ng/dL per minute. 

As you can see, the two graphs are kind of 

hugging each other. The palm and the finger are 

very clase to each other* 

[Slide. J 

This is our second patient, and this one 

is climbing up and down even steeper, Qn the 

glucose rise t he is going 2.22 mg/dL per minute; on 

the way down* the rate of decline is minus 2.62 

mg/dL per minute, so quite steep. And again, t 

two lines are very close to eat other. The palm 

and the finger are almost alike. Hopefully, that 

was impressive, 

[Slide.] 

The next graph takes all the data from 

this high glucose load study and puts it on a 

regression. Correlation is excellent. I believe 
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36 pmxxmt af the data points--and I'll have to 

xmfirm the exact numbzr-- are in the A Zone in this 

Farticular study. There is nathin to do with the 

1 
--I D, or E of the Clarke Error Grid, if people are 

interested in that sart of analysis. But it is a 

very close correlation. 

The regression statistics are nc3w on the 

board. We are Zoaking at a slope of 1.0, an 

intercept of 2.4, and a very high correlation 

coefficient of 0.98. This is a very extreme study 

that a patient with diabetes will never have to go 

through, because we are talking about a ?Q-grzm 

load of glucose. And even under those very extreme 

conditions, the palm and the finger are the same. 

[Slide-] 

Just to give you a little contrast here, I 

was not going to talk about the arm per se, but I 

wanted to show you what would be the situation on 

the arm. And in this particular study, the high 

glucose study, we did both the arm and the palm in 

comparison ta the finger. So you are going to see 

similar data that you have just seen on the palm on 

the arm. 

[Slide.] 

MHX,ER REF~R~~~~ COMPANY, INC. 
735 8th street, 5.E. 

Washington, 1D.c. 20003-2802 
(202) 546-6666 



41 

This is Patient Hnmber J that you have 

seen befurer and this is what his arm data looks 

like. As you can see, going up, we are not going 

to the same peaks on the arm as the finger does; 

and when coming down, there is a lag in the arm 

glucose compared to the finger. 

[SlidelI 

Patient Number 2, the one who was even 

mare extreme8 again, on the 'UPC there i83 a lag; the 

arm is a little lower than the finger. Coming 

down 8 the arm is a little higher than the finger, 

And just for a point of reference8 if you ever look 

at venous blood in samples that the hospitals use8 

on the way up in glucose, you will see a very 

similar correlation between venous blood and the 

finger. The finger is always higher than Venus. 

[Slide.7 

Were is the data for t e arm for all data 

points included in that study. Al1 patients across 

the measuring range --and you can see quite some 

noise in that data- -just to contrast it, I am going 

ta bring back the palm data to show--it is exactly 

the same patients, exactly the same time--how tight 

the palm data is compared to the arm. 

[Slide.3 
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SQ the palm samples under all glycemic 

zonditions compare well with those found in finger 

samples. The data supports lag-free performance 

far palm samples. And when lag is detected in arm 

samples, it is not present in palm samples, and 

zherefuret we don?. think you need to have 10,000 

lata points to prove the case here. 

[Slide.] 

Just to complete the story--and you have 

zen our two patients before going down in glucose; 

tie did nut bring them completely down to 

hypoglycemia, although on the way down, you could 

see that the two fines are superimposing on each 

3ther- -we on urpose focused just on hypoglycemia 

and brought in patients, some with insulin and SOMEZ 

with exexxise, and we brought them down into the 

hypoglycemic range. This was done under the 

supervision of the health care providers, and that 

person had been instructed on the amount of insulin 

and the timing of the insulin. 

So this is another patient now going inta 

hypoglycemia. The red dots are the finger samples; 

the blue diamonds are the palm. And again, there 

is nu difference between the palm and the finger 

other than the typical noise between two 
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Patient Number 2 going into hypoglycemia, 

tgain, nz> difference between the palm and the 

finger. 

[Slide.] 

Looking at the data in totality for just 

:he hypoglycemia study, 1 have put it on a Clarke 

srror Grid because the data is very clustered, and 

cegression statistics will not da it justice, But 

this is just to show you the distribution of the 

lata points in this case. 

Most of the data is in the A Zone. We do 

have one D Zone paint in this case that the data 

represents a 16;mg difference between. the finger 

and the palm, where the palm was O.&6--Jet me read 

the exact numbers for you--the pal was 0.83 and 

the finger was Q-67, and that brought it into t 

Zone t but it is really a negligible difference. 

In that plot, 92 percent of the data 

paints were in the A Zane. 

[Slide.] 

Sa as' we look at detection of 

hypoglycemia, I think that as we look at the palm, 

we are seeing timely detection of hypoglycemia--and 
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experience on a scale of 0 to 5 and tell us how 

shey would rate it- 

[Slide.] 

Seventy-six percent of our participants 

shose the palm versus the arm for testing. One 

hundred percent of the subjects rated AtLast blaad 

sampling from the palm as 'Ino pain"' or as Very low 

%LscomfortFW so it was between 0 and 1, the rating 

that we received an a scale of 0 to 5. 

[Slide.] 

Zn conclusion, the palm is well-perfused, 

and you can find that in physiology textbaaks. The 

palm provides glucose results that compare well 

under all conditians with finger results. Palm 

testing affords detection of hypoglycemia at the 

same time as indicated by finger samples. And the 

palm of the hand was identified as a comfortable 

testing site. 

And, as I count it, the number of teeth in 

this orse#s mouth is 32. 

fS1ide.l 

Then, key messages --and 1 may be repeating 

myself, but I really want to get ts the fast puint 

which is important --the palm is a body site free rof 

lag compare e finger; data suppurts lag-free 

MILLER lXEPORTIN76 COMPARY, TNC. 
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xxrelation; it is easy and virtua3.I.y painless to 

:est from; and pain and discomfort resulting from 

finger-sticks is a big hurdle to compliance with 

?wescribed testing regimes. 

[Slide.] 

And finally, data supports immediate 

d.earance of the palm without labeling 

restrictions. And this is to the panel members who 

nay not know the situation. Amira Medical had 

presented the palm in a 510(k) submission 7 months 

iup * This submission is on hold because of issues 

found in arm samples and because of FDA's ccmcern 

for those issues- 

I tC.nk that we are presenting here a very 

clear case that the palm does not ave any lag, and 

J: would like to request thsis esteemed panel, to make 

a recommendation to the FDA to immediately clear 

the palm. 

Thank you SQ much for your attention. 

RR. KROLL: Thank you. 

Now we'll have L)r, Ronald 

Laboratories present. 

DR, NG: Good morning. I am Ran Ng, and 3: 

am Direcztor of Medical and Clinical Affair& at 

Abbott Laboratories, MediSense Pr-oducts. 
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As we all agree, the accuracy of alternate 

site testing is a very important issue, and this 

morning 1 will present ta you t e data on our Sf-~f- 

Tact System. 

[Slide.] 

The Sof-Tact System demonstrates 

clinically acceptable results on both the arm and 

the finger under conditions of changing glucose 

levels or dynamic conditions. 

This was shown in our initial studies and 

tzas been confirmed by subsequent studies. 

[Slide.] 

This is the Sof-Tact System in my hand. 

It is a fully-automated and integrated device fur 

alternate site testing. It increases perfusian at 

she sampling site. 

When we went into the design of this 

3ystem, we knew that it was important to increase 

perfusion at the site. So when I explain to you 

IQW it works, it will become clear. 

When you want to do a test, a11 you have 

:u do is place the device on the arm and press the 

~uttan. There is a vacuum pump inside this device 

lrhich will produce a vacuum on your skin, and this 

vacuum will pull the skin up into this special area 



ah 

1 

2 

7 

9 

20 

11 

12 

25 

48 

that is designed via geometry specifically far 

stretching the skin befare lancing. 

SO this device will vacuum your skin far a 

predefined time to increase perfusion. 

lancet is released autamatically, and it passes 

through a ale in the test strip and lances the 

skin. The vacuum continues to pull_ on the s 

and it draws blood to the surface. 

As you can see in afl these pictures, the 

skin is stretched into the meter, Bload is then 

automatically transferred ta the test strip, and 

the glucose test is initiated. 

[Slide.] 

Here is some data showing that stretching 

the skin indeed increases blood perfusion at the 

sampling site. On this graph, the Y axis is the 

perfusion expressed as percent of baseline value. 

On the X axis is the skin height; t at means how 

high is the skin stretched inside the meter. 

Now #- of cQurSe, in this study which was 

using the Laser Doppler blood flow measurement, we 

analyzed different skin heights t;o shaw a 

troloration between skin height and the vacuum and 

increase in perfusic3n 

The current SaSl"act device is set to 
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stretch the skin up to a height of about 3.5 mm, 

and that corresponds to an increase of perfusion af 

thseefald. And this is just the increase of 

perfusion before lancing. 

The Sof-Tact, as 9 said, is designed 

specifically far alte.rnate site testing, and there 

are substantial differences between how it collwzts 

a blood sample compared to other devices, 

After you select a site to perform 

testing, the Sof-Tact automatically applies a 

vacuum to increase blood perfusion at the site and 

positions the skin for testing. You compare that 

with ather alternate site testing evices, and 

there is no automatic preparation of the site by 

the device. 

After lancing, the So&-Tact maintains the 

vacuum for a predetermined time, and then it mover 

the strip to obtain the blood sample. The Sof-Tact 

uses 2.7 microliters of blood. 

In the design of the Sof-Tact, since we 

know we have ta increase perfusion, we alsa 

designed it to aclzieve that sample volume, and if 

insufficient blood is pulled out by the vacuum, the 

device is designed not to start the test; so you 

will not get an erraneous result. 
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The whole time the vacuum is maintained 

during sampling, when the Sof-Tact detects enough 

sample has been caZlected on the test strip, it 

will release the vacuum at that point, and the 

glucose test is initiated. 

This is in contrast to other devices which 

the user would manually collect a sample typically 

in the range of 0.3 to 1.5 microCAxrs. 

Sa we have designed the Sof-Tact really 

specifically for alternate site testing and have 

all kinds of checking mechanisms to make sure that 

the test is performed successfully; otherwise, the 

user will. not get a result, and the Sof-Tact 

automatically prepares the site to increase 

perfusion before lancing and additionally after 

lancing, because the vacuum is continued, 

[Slide.] 

The first study I want ta share with you 

is the Lay User Study which involved 5 trial 

centers and more than 300 individuals with very 

diverse demographics. 

[Slide,] 

Were f Z present the data using the CPar 

Error Grid, because we feel that at the end af the 

day I the question we have to answer is is the 
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accuracy clinically acceptable. So we go right to 

that question and use the Clarke Error Grid to 

analyze our results. 

Here, we show the Sof-Tact on the right- 

hand side finger results compared to the finger 

reference, laboratory reference. And un the left- 

hand side is the Sof-Tact arm results compared to 

the finger reference. 

As you can see, they both provide accurate 

results, and the results are clinically acceptable 

according to the Clarke Error Grid analysis. 

ISlide. 

We also analyzed our data again faoking at 

the subset of patients who are in the dynamic 

state, right in steady-state, ecause in our study, 

we have already asked each subject how long as it 

been since they last ate OP had a sugary drink; and 

of those 300~some patients that you have seen data 

for on the previorss slides, 260 of them had caloric 

intake w&thin 3 hours prior to testing. So we 

looked at those data caref‘ully, and as you have 

already seen, all the results were clinically 

acceptable. 

[Slide.] 

But in the next slide, we also provide you 
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a time course, What you see here on the X axis is 

time after the subject had eaten is all the way 

from zero ta 3 hours postprandial. on. the Y axis 

is the percent bias or the percent difference 

between the arm results versus the finger 

reference. 

And here, you can see the line of plus or 

minus 20 percent. What you see here is that the 

majority or 93 percent of the arm results are 

forward in that 20 percent line. 

We also plot the mean value for the 

selected ti and a regression line is done 

through them. What you see here is that the 

maximum difference is at 60 minutes after eating, 

but it was only about 4 percent, the arm lower than 

the finger 0x3. average, and the results are SC.21 

clinically acceptable. 

So if I summarize this, you see a slight 

difference at 60 minutes, but that difference fs 

clinically acceptable. 

[Slide.] 

We ave done additional studies to re-look 

St the dynamic states. The three that I am going 

to present this morning are the meal tolerance 

test E the ora1 glucose tolerance test, and 
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hypoglycemia study.

[Slide.]

In those studies, we also tried to include

independent control, independent method, to measure

the arm glucose. We know we cannot use the YSI

laboratory instrument because it requires too much

blood for a test; we cannot do that on the arm.

We picked the HemoCue because it is

accurate and precise, is 510(k) cleared for

diagnosis of diabetes, and it requires only 5

microliters of blood for a test.

So we set up the Sof-Tact vacuum mechanism

to collect sufficient blood from the arm for each

HemoCue test. The objective was to demonstrate

that the Sof-Tact sample collection mechanism is

key to producing clinically acceptable results from

the arm.

[Slide.]

Let's look first at the meal tolerance

test. I'm going to present this study, which had

50 patients with diabetes enrolled. We monitored

their glucose levels after intake of a liquid meal,

Ensure, and their glucose was measured on arm and

finger at defined time intervals.

We found that 6 of the 50 patients had

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

Washington, D.C. 20003-2802
(202) 546-6666
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rapid g.Pucose dro faster than I.7 mgfdL per 

minute, or faster than 200 mg/dL per hour. These 

data have been submitted fur publication. 

[Slide.] 

The 6 patients with the most rapid decline 

of blood glucose are shown here, This column shows 

the peak rate af glucose drop, and you see that 

half of them were faster than 2 mgfdL per minute, 

In this patient, Patient Number 2, the gfucose even 

dropped to hypoglycemic region, 50 mg/dL, 

If we look at the accuracy of al1 these 

results, we find that 100 percent of the results 

are clinicalEy acceptable. 

[Slide.] 

Patient Number 2, 

detail here. You see rapid rise and then rapid 

drop of gkxose~ and it dropped to 50 mn3/dL 

according to finger reference. And when we 

compared the arm result versus the finger value, 

all results were clinicafZy acceptable. 

[Slide.] 

Here, 1 show all. 50 patients, 860 pairs of 

arm/finger values, using the Clarke Error Grid 

analysis, and 10Q percent of the arm results from 

the Sof-Tact were clinically acceptable, 



ah

1

2

3

4

5

6

7

a

9

10

11

12

13

14

15

16

17

ia

19

20

21

22

23

24

25

[Slide.]

55

This is the independent control using the

HemoCue to do the test, but we used the Sof-Tact

sample collection mechanism on the arm to collect

the blood. With this set-up, 100 percent of the

HemoCue arm results were cl,inically acceptable.

On the right panel, just to give you a

time course, this is the time course average bias

of the HemoCue arm results versus the finger

reference, and the maximum difference at 60 minutes

is about 4 percent, but the difference is

clinically acceptable, and as you see, all the

individual results are clinically acceptable. And

this is very consistent with what we have shown you

earlier with the postprandial data.

[ S l i d e . ]

So in terms of the meal tolerance test,

Rith the Sof-Tact sample collection mechanism, both

Sof-Tact and HemoCue provide clinically acceptable

results from the arm at various postprandial times.

Therefore, there is no basis to limit the use of

Sof-Tact after eating.

[Slide.]

Next, I will present data on the oral

glucose tolerance test. This study involved 12

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

Washington, D-C. 20003-2802
(202) 546-6666
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patients with diabetes, We monitored their gltrcose 

level after drinking ZOO grams of glucose and then 

measured the arm and finger glucose at defined time 

intervals, These data have also been submitted far 

publication. 

Here are the rates of glucose change for 

all 12 patients in the study. In this calumn is 

the peak rate of gjlucose increasef and y-au can see 

that these are very,. very rapid rates of glucose 

changes. Must af the rates exceed 2.0 mgfdL per 

minute to a high of almost 6.0. 1x1 this column are 

the rates of glucose decrease, and again, rapid 

rates are seen ta a high of 6~3 mg/dL per minute. 

But Pf we look at all the results, again, 

we see clinically acceptabfe results* ActuaUy, 

all except one sing3.e data point t at 1 wi13, show 

you in the turner, B Zone adjacent to the A area, 

50 we really see c1inicall.y acceptable erformance 

even during rapid changing glucose level in the 

oral gluccrse to2erancr; test. 

ES1ide.J 

ere are a21 the data points from this 

atudy-- 211 pairs of data from the 12 patients--and 

e anly point that was outside the A and B zone is 
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right here in the turner, very close to the A zcme 

is that paint. 

So really find cLinically acceptable 

performance accuracy with the Sof-Tact arm testing, 

[Slide.] 

Here are the data for the WemoCue with all 

the patients, 204 pair af points. And again, all, 

the data points were clinically acceptable. 

[Slide.] 

SQ fur OGTT, with the Sof-Tact sample 

callection mechanism, both Saf-Tact and WemoCue 

provide clinically acceptable results from the arm 

in conditions of rapidly changing glucose 

concentrations. 

Therefore, there is no basis to limit the 

use of So&-Tact ta conditions of rapidly changing 

glucose concentrations. 

[Slide.] 

Let"s go to the hypoglycemia study. 'We 

enrolled 5 patients with diabetes inta this study. 

We allowed the subjects' glucose to drop below 75 

mg/dL, and we kept the subjects in hypoglycemic 

state for about 15 minutes and then had them drink 

asrange juice. Glucose was then measured on arm and 

finger at 1.5 minutes befare and after drinking the 
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Here are all the data in the study. The 

left anel is Sof-Tact arm versus finger; the right 

panel is MemoCue arm versus finger. And as you can 

see here, 3.00 percent of the Sof-Tact and HemaGue 

3ata were clinically acceptable. 

[Slide.] 

Now # on the next slide, we will use sume 

more stringent criteria to really look at the 

hypoglycemia accuracy of the So-f-Tact. 

What yau see here on the left panel is the 

Sof-Tact finger results versus the reference finger 

value. On the right panel are the Saf-Tact arm 

results versus the finger reference value, 

We used the Draft SSO criterion, which is 

plus or‘minus 25 mg/dL when glucose values are 

below 75 mg/dL. So with this stringent criterion, 

we see al.1 the results are very tightly inside this 

criterion, indicating that Sof-Tact provides goad 

accuracy in the hypoglycemic patients. 

[S;lide.'f 

And we went back and Looked at the other 

studies to see if there was any other hypoglycemic 

data we should also look at, and we saw some in the 
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meal tolerance test, so we combined both studies, 

and there was a total of 26 Sof-Tact arm results in 

the hypoglycemic range, which means below TO here, 

and 25 out of 26 Sof-Tact arm results, which means 

96 percent, were within 15 mg/dL af the YSZ finger 

reference values. 

The other results differed only by 15.6 

mg/dL. So it really showed the accuracy of the 

Sof-Tact in detecting hypoglycemia. 

Therefore, there is no basis to fimit the 

use Q Sof-Tact in hypoglycemia. 

[SIlide.f 

So I have shawn you this morning four 

studies involving mare than 400 patients, close to 

2,OC)Q pairs of arm/finger results, and you saw that 

all the data points except one were in ZCXHS A and 

Es. So we see clinically acceptable accuracy of the 

Sof-Tact, 

[Slide.] , 

fn conclusion, our study data supports uses 

of Sof-Tact in both static or steady-state as well 

as dynamic glucose conditions. 

Each manufacturer should characterize its 

device in both static and dynamic conditions with 

labeling appropriate to performance. The Siof-Tact 

MAIMER ~~~R~~~G ~~~~~~ INC. 
335 8th Street, S.E. 

Washipgton, D.C. 20003-2802 
(2Cl2) 546-6666 
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claim, and na new limitations are required. 

Thank you very much. 

RR* KRQLL: Thank you, Dr. Ng. 

Now we wilf hear a presentation by Dr. 

David Horwitz and Sara Weaver from LifeScan. rtd 

just remind everybody that you have 20 minutes. 

DR. ~~RWrTZ: Good morning, members af the 

panel, FDA, guests* My name is Ravid Harwitz, and 

I am Vice President, Medical and Regulatory Affairs 

at LifeScan; al+so a Board-certified endocrinologist 

inlith 18 years clinical practice previou+sly. 

I will be assisted in my presentation 

later by Sara Weaver, who is Marketing Manager and 

formerly a diabetes educator. 

[Slide f 1 

LifeScan currently markets two meters that 

are presently labeled for alternate site testing 

They are the One Touch Fast-Take Meter and the-one 

Touch Ultra Meter. 

What I would like to do is present twa 

studies today. The first one is one that we 

previously presented at this yearQ3 meeting of the 

American Diabetes Associdtion in June, The study 

design there consisted of 42 patients with 

MILLER REPO~TTNG C~MF~Y~ IMC. 
735 8th street, S,E. 

Washington, D.C. 20003-2802 
t202) 546-6666 



ah 

z 

2 

3 

5 

6 

61 

diabetes- Each subject was tested at six ti 

points-- before meals, 60, 90, 120, 150, and 180 

minutes post-meal; at the finger, the forearm# and 

the thigh with the One Touch Ultra System; and also 

fingertip YSI glucose measurements were used for 

crctmparison in this study. 

fZflide.1, 

What I am showing here are similarities of 

readings. I am using the word %zGmilarity" rather 

than ~iaccuracy~F because 1 want to stress that we 

believe the accuracy is the same at each anatomic 

site, and what we're talking about now is the 

similarity between the various anatomic sites. 

In each case, T have talked about readings 

within 20 percent of toXerance. The current 

standard far blood glucose meters is that 95 

percent af values should be within 20 percent of 

the YSI values for glucose over 100 and within 213 

mg below 1Oc). 1 have simplified this to just call 

it 20 percent here. 

As you can see, the fingertip values 

consistently meet the 95 comparison to the 

fingertip YSI values. Hi2wever, when we lac->k at 

both forearm and thigh value+ we see good 

comparison in the pre-meal values, but at 60 and 90 
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minutes following the meal, we see that the 

similarity between the values tends ta fall; but by 

220 mintites and then at 150 and 180 minutes 

fallowing the meal, again we see good similarities 

between values, so the arm values and the fingertip 

values are certainly egrnivalent there, 

[Slide ‘ J 

The conclusions from this study were that 

alternate site testing before meals gives accurate 

results in nearly all patients. Huwever, 

postprandial testing may not give consistent 

results between the sites. 

%Slide.f 

we did a second study where we took these 

same subjects and brought them ack again. e took 

38 af those 42 subjects to retest them, basically 

using the same protocol to look for subject-to- 

subject consistency. 

What we found here were results generally 

consistent with the first study that alsu showed 

that within a subject, there was a good deal of 

variability. 

Eslide.] 

7: am just going to show two v~rry quick 

examples of patients here, an the first day and the 
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second day. The first day in this articular 

ratient, yalcr see the lag that we have come ta 

:xpect between our alternate site and fingertip 

raiues. However, an the second day, you can see 

generally good agreement; and the difference you 

sill natice between those two ays is in the rate 

Df change of blood gI.ucose. We all know that 

Diabetic patients can be in good glycemic central 

me day and, with Little visible change in diet, 

LnsuZin or anything, somewhat less good control. 

And the lag depends not here on the particular 

patient --the same patient, the same meal--but 

basically just day-to-day variability ifz the 

patient. i 

[Slide. I 

The second patient again the same t 

we ca-n see differences in agreement between the 

sites based on the rate of change in high glucose 

on days when there is a high glucose rate of 

change. 

[SLideA 

ink this is probably the most 

important take-home lesson that I can give you 

today. Here I have plotted the rate of change of 

glucose against the difference between the arm and 

MMILLER ~~~~Tr~~ C~M~~~, IMC. 
735 8th street, S*E. 

Washington, D.C. 2~~~~-2~~2 
(202) 546-6666 
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the finger here, There are a couple of 

cancI.usions. 

One, the rester the rate of G 

glucose, either up or down, the greater the 

difference between arm and finger values. 

The second finding is just Looking at a 

meal test itself, we see a wide range of rates of 

change of glucose, ram more than in-us 2.0 to more 

than lus 2.0 in terms of mg/dL per minute here, 

We have looked at other correlatians. 

have looked at patients with Type S and Ty 

diabetes, body mass index, age of the atient, 

duration of diabetes. None of tho 

significant. The only thing that seemed to 

related here was the rate of change of blood 

ghcose in these particular studies. 

[SXide.] 

In terms of subject preference, bload 

glucose testing frequency is obviously an ~rn~~~ta~t 

part of maintaining good control, and we asked 

subjects if they are likely to test more frequently 

wit alternate site testing, and after the second 

round of testing in these patientis, 79 percent of 

patients said they were likely or very likely to 

test more often. 
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Interestingly, the first time we studied 

this group of atients, only 55 percent said that, 

and the difference between 55 and 79 is 

statistically significant here. I don't think it 

is random variation. I think the difference is 

these were now patients who ha been exposed 

several months previously to alternate site 

testing, ha an opportunity to use it, and f think 

are answering the question more on the asis of 

experience than actual frequency, although in t 

particular study, we do not actually Tog frequency 

of testing in the studies. 

[Slide.J 

I'd like to turn now to a second study,. a 

study that was done in Europe with 222 subjects in 

10 countries, 2,400 total comparisons. This was 

basically at-home comparison of finger and arm 

testing. No reference method was used. Testing 

was done at the subjects' usual te ting times, with 

no control over relatixxiship to meaLsI et cetera. 

There is a disclaimer that initially we 

intended this to e a marketing study planned 

before we were aware of this relationship between 

rate of change of glucose and arm/finger 

differences, 

I 

So although we believe the data are 

~~~~~R REPORTING COMPAN7J, IMC, 
735 8th Street, S.E, 

Washingum, D.C. 20003-2802 
(202) 546-6666 
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accurate and well-documented, it would not be the 

type of study we would ordinarily submit ta the FDA 

in terms of documentation, 

[Slide. ] 

In terms of the qualitative data, 80 

percent of the subjects here had less ain or no 

pain, I think confirming what other eople have 

previously shown about this. 

[Slide.] 

However another thing which asnf t cume 

out in previous presentations is t at a very 

ant perceived benefit of alternate site 

testing in this group of patients was protecting 

the fingertips. People whose fingertips were 

necessary to their occupations or their hobbies, be 

it keyboard use, be it playing a musical 

instrument, being a surgeon or whatever, prutecting 

the fingertips was as important or more importa 

than ain protection. That is a very important . 

benefit to patients in this. 

[Slide.] 

We analyzed this data by an error grid 

analysis, and I?11 paint out that far proper use af 

an error grid, it should be a reference method 

against a meter met What we actually ave here 

MILLER REPORTING C~M~~~~ INC. 
735 8th Street, S.E. 

Washington, D-C. 20003-2802 
(202) 546-6666 
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is two different meter methods, so remember this 

takes the variability of both meas 

acc!ount * 

You can see t at with the testing done in 

this study, random testing which was not done in 

relation to meals or anything, but just when 

subjects usually test, we actually got 96 percent 

of all points in the A Zone or t 

regardless of when samples are drawn. emember A 

and B Zones are zones that are felt to be 

clinically meaningful. 

There is, if you look., though, down at t 

hypoglycemic range, a little spillover into the x3 

Zone, which is one of the concerns that has been 

raised about alternate site testing. 

[Slide,] 

Tf we look at the data in the study that 

were obtained in the morning fasting studies, you 

can see that if we look at fasting samplesl 99 

percent of all points are in the A an B Zones; and 

again, if we look at the hypoglycemic samples here8 

we generalILy see ood agreement with only minor 

spillover into the very corner of the D Zane in a 

very small number of patients there. 

[Slide.] 

MILLER REF~RT~~~ COMP 
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The MDR or Medical Device eporting data 

of adverse events we think is an important 

indicator of whether or not there are actually any 

safety issues with alternate site testing. 

What I have done here is taken data from 

our Fast-Take meter that was done in the 12 months 

before alternate site labeling was cleared for the 

Fast-Take meter there. So before alternate site 

labeling, we see an MDR rate of 0.01 M Rs filed per 

million strips shipped per 12 months or per year, 

With the ltra meter, we see the number of 

MDRs is approximately the same, 0.02--there is some 

rounding in here- -and there is no reference to AST. 

brxd with reference to AST, there is actually Q.OIL, 

the same as pre-AST labeling. That 0.01 actually 

corresponds to exactly three MDRs that were filed, 

none of which relates to injuries ue to 

inaccuracy. One was forearm pain, one was hives 

and was believed to be a reaction from the Zancer 

cap, and one'from bruising; but as I said, none 

related to accuracy or mistreat ent of diabetes 

related to alternate site testing. 

[Slide.] 

The purpose of the panel, as you all know, 

is to provide advice and recommendations to the FDA 

MILLER R~~~RT~~~ CQMPAEY, IrJC, 
735 8th Street, S.E. 
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on the types of data and/or labeling needed to 

address problems associated with using blood 

samples from alternate sites. So I would like to 

give LifeScan recommendations here- 

[Slide.] 

We believe the data should address normal 

perturbations in glucose, most specifically, meals, 

medication, and exercise; and we have shown eal 

data, an as you have seen, meal data seems to 

cover the range of glucose excursions typfcal of 

most patients' everyday life and also seems to 

include that which is due to exercise* And because 

our patients were taking their nor al medications, 

be it oral agents or insulin, during the study, we 

believe that that was also covered in this. 

We also think that the recommendations on 

labeling should be site-specific and relate 

specifically to arm, thigh- -and we didn't do palm, 

but palm obviously would be another site--and not 

lump all alternate site testing together, 

We believe labeling should address the 

expected variations that are appropriate, or at 

least appropriate times, for alternate site 

testing, and IKI.1 give you more specifics about 

that, and then give precautions about hypoglycemia 

MfI.&ER REPORTING COMPAHY, INC. 
735 8th Street, S.E. 

Washingtan, D.C. 20003-2802 
(202) 546-6666 
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when necessary- 

[Slide.] 

So in summary, osed labeling 

shoul point out to patients that under certain 

conditions, samples obtained from the arm may 

differ from the fingertip; con itions where these 

differences are most likely to occur are when blood 

glucose is changing rapidly; when t is changing 

rapidly, we believe that fingertip values will show 

changes more rapidly than the arm. 

Our recommendation to patients is that 

when blood glucose is falling, testing with a 

fingertip sample may identify hypoglycemia sooner 

than a test with an arm value; and that arm values 

we believe should be used only for testing prior to 

or more than 2 hours after a meal, an insulin dose, 

or physical exercise. 

[Slide,] 

Furthermore, testing performed within 2 

hours after a mea within 2 hours of an insufin 

dose or physical exercise, e patient feels 

that the glucose level may be changing ra 

should be done from the fingertip. 

Fingerti testing should be done if there 

is a particular concern about hypoglycemia, such as 

MILLER RE~~R~~~~ COMPRNV, INC. 
735 8th street, S.E. 

Washington, D.C. 20003-2802 
(202) 546-6666 
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driving a car. particularly if a person is known to 

suffer from hypoglycemia unawareness. 

And we believe that routine testing before 

meals can be done either at the fingertip or t 

arm. 

[Slide.] 

We actually tested this la eling to be 

sure that patients really would understand these 

Limitations if they were in the labeling. We did a 

eling comprehension study. 

assessed reading abilities based on the SORT-R test 

and demonstrated that comprehension was at least 

percent. 

[Slide.f 

This basically shows the range of reading 

levels in our study population. The majority ha 

at least a high school graduate education, but we 

did have patients in the study with reading levels 

from the fourth grade up. 

[Slide.] 

Labeling comprehension, as you oan see, 

shows that 9 percent of subjects recognize that 

exercise can influence it; 89 percent recognize 

that following a meal, they may be different, 

ly the most important, 97 percent were able 

MAIMER REPORTING COMPW, INC. 
735 8th Street, 5-E. 

Washington, zr*c. 20003-2802 
(202) 546-6666 
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te, understand that when the blood glucose was 

changing rapidly, fingertips would detect the 

changes more rapidly. 

[Slide.] 

72 

One hundred percent understood that a 

mealr insulin dose, or exercise could cause the 

blood glucose to change rapidly; 97 percent 

understood the concept of testing by the fingertip 

if there is concern about hypoglycemia. 

The last question, 81 percent got it 

right; that was when routine testing should be 

done. With hindsight, we have worded the question 

more roperly, an subjects were interpreting it as 

when should they routinely test rather than how 

they should routinely test; we think that 

rephrasing the question would get a better answer, 

[Slide.] 

In conclusion, we believe that many 

patients desire the ability to test alternate 

sites. The available data provide a good 

indication of that uses and limitations of 

alternate site testing. Under proper 

circumstances, aI.ternate site or arm testing 

specifically is a useful predictor of fingertip 

glucose Levels, and appropriate labeling is 

MILLER RE~~RT~~~ CUMPWY, INC. 
735 8th Street, S-E. 

Washington, D.C. 20~~3-2~~2 
(202) 546-6666 
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What I would like to do now is turn the 

odium over to Sara Weaver who is going to talk 

very briefly about some of our health rofessional 

education programs that we are using to try to 

communicate this to the health professionals. 

S. e is Sara Weaver, 

and I am the Marketing Manager at LifeScan. Prior 

to working in the business world, I was a diabetes 

educator in both inpatient and outpatient settings 

fur 5 years- 

One of my responsibilities at LifeScan is 

to develop materials and programs to talk about our 

praducts and services. For the last 5 months, 

alternate site testing has been our number one 

priority. 

We started in June at the American 

Diabetes Associathon and had a Live product panel. 

And in lieu of talking about a new product, we 

talked about alternate site testing. 

Dr. Horwitz presented the ata that he 

just talked about; as well, Dr. Koschinsky, whose 

data will be resented this afternoon, talked to 

healt care professionals about his clinical 

findings on alternate site testing. 
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We also had a poster session about 

alternate site testing at t e American Diabetes 

&xxxziation meeting, and as well., we have material 

that says *'One-Touch Ultra: Promote Patient 

success with New Alternate Site Testing 

Guidelines/ 

Then, in order to reach health care 

prafessionals who were not in attendance at the 

American Diabetes Association meeting or the 

American Association of Diabetes Educators meeting, 

we mailed a direct mail, piece that reached over 

~~,~~~ health care professionals. The direct mail 

iece had both the. clinical findings that Dr. 

Horwitz just presented as well as the FDA labeling 

that was approved for alternate site testing, 

talking about the appropriate times for patients to 

use alternate site testing. 

We also have a sales force that calls on 

~~,~~~ health care professionals, and for the last 

5 months in the marketplace, their number one 

product position has been alternate site testing. 

What this means is that when they walk inta a 

health care professional's office, the first thing 

they talk about is alternate site testing and t 

appropriate use of it in practice. 
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They have an alternate site testing kit 

which has a lot of information for both the health 

care professional and the patients. 

WC? ave a brochure in the kit, Il~re~uently 

Asked Questions about Alternate Site Testing,@ and 

these were compiled from questions that came in 

from health care professionals on our customer 

service line. As well, there is a patient brochure 

which is available at retail where our products are 

sold and in physician offices, and it is Vine-Touch 

ltra: What You Should Know About Alternate Site 

Testing." It goes over the labeling and the 

appropriate times for use of alternate site 

testing. 

Xn addition in the alternate site testing 

kit is this piece that promotes success with 

alternate site testing amongst your patients. 

So I just wanted to share with yau that at 

LifeScan, we have taken the responsibility and 

taken it very seriousfy to educate both our patient 

customers as well as our health care professional 

customers on alternate site testing and the 

appropriate use of it, 

Thank you. 

DR. KROLL: Thank you. 
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We ow have a few minutes if any panel, 

Members have any questions for any of the sponsor 

presenters. 

Dr. Cara? 

DR. CARA: In any af the studies that were 

reported this morning, were there any individuals 

less than, in one case, 14 years of age and in the 

other, less than 18 years of age? In other words, 

ternate site testing been evaluated 

thQr~ugh~y in the pediatric age group? 

DR. PEIJED: We have done it throughout our 

life in the marketplace and not particularly toward 

the submission on the palm, but on arm samples, we 

have done it down to very young children, and it 

has been in use by very young children. 

DR. CARA: And what have you observed? 

R. PELED: At the time, we weren't 

looking for lags, but the accuracy was acceptable 

as we were doing it normally 2 hours postprandial. 

DR. CARA: But the issue of lag wasn't 

addressed? 

DR. PELED: No. 

DR, KROLL: I would just remind everyone 

to please state their name when they speak. 

DR1 ~~RW~~Z~ David Horwitz from LifeScan, 
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Not in the study we have shown today but 

in the study we presented initially to the FDA with 

3ur sro(kI, one of the investigators was a 

pediatric endocrinologist, Dr. Stewart Brink in 

3assachusetts, who included children, some as young 

as 8, in that particular study. 

DR. CARA: And what was observed? 

. DR. And actually, Dr. Brink's 

study, which was done before we began to do 

al meal testing, just random time of day ' 

testing, he showed equivalency between arm testing 

and finger testing at the times that subjects 

usually did their testing, but it wasn"t a stressed 

testing with the meal or anything. 

DR. R~~~N~~~~~: I think Jose raises a 

very interesting question, because there may be 

quite different profusion issues in the children we 

are concerned with as pediatricians, 1 think 

that's something we need to address later in our 

discussions. 

DR. MANNO: I: don't remember hearing age 

distribution on the other end of the scale from the 

pediatric group; how old were the atients. 

The other thing 1 would ask is in using 

the palm sites, was there any difference or 

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

Washington, D.C. 20003-2802 
(202f 546-f;f;66 
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distinction between people whose palms were highly 

calloused versus persons who weren't--the white 

collar worker versus the blue collar worker is one 

way of putting it, 1 just wonder if you saw any 

&i.fferences there, or did you note that. 

DR. PELED: Nina Peled wit Amira Medica%, 

Yes, we had people with calloused palms- 

Actually, where we are, which is in Scotts Valley, 

California, it is quite a farmers ~ommun~ty~ so a 

lot of our patients are coming from farms and have 

calloused hands. 

On the high side of the age gruups, I 

believe we went u to 64. It is listed per study 

what the age ranges were. 

DR. I have a couple q3.2estions. 

Were any of these devices-- 

DR. KRQLL: Excuse me, Dr. Henderson. 

Ng wanted to comment. 

R. NG: Run Ng, Abbott Laboratories. 

In our study, we looked at subjects over 

70 years of age. 

DR. SON: Dr- Ng,, before you sit 

down, how much does your device weigh? 

DR. NG: Could you repeat that question, 

please? 

MILKER REI?-ORTING CQMPANY, INC. 
735 8th Street, S.E. 

Washington, D.C. 2~~~3-2~~2 
(202) 546-6666 
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DR. H~ND~R~~N~ How much does your device 

weigh? 

DR. NG: Oh. 1 don't have the actual 

specification. 

DR. H~NDER~UN: It just looks awfully 

bulky. 

R. NG: Yes, if you are thinking about 

the size --the weight is pretty light because the 

case is made of plastic. You might have seen it 

when 1 put it in the case, and when it is in the 

case I it is comparable to the size of a typical 

glucose eter carrying case with a lancing devicer 

lancet, test strip= With our device, you coul_d rput 

everything inside the Sof-Tact and carry it. So 

the size of the carrying case is compara 

meters designed for finger-stick testing, because 

everything is already inside the meter. 

DR. Okay. In any of your 

studies, did you address the issue of capillary 

fragility as you are sucking with the suction 

device? Xn particularly older patients or patients 

who have capillary fragility, do you have any 

increase in rupture with patients having bruises 

and certainly skin necrosis? 

DR. NG: We have not seen any robfern. 

MILLER RE~~RT~~~ COMITY, XWC. 
735 8th street, S,E. 

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



@hen we look at, for exampler t e ~43x2 report, we 

2ave only two MDR reports so far of complaints on 

zhe device, and QRG of the two was bruising. But 

in our study, it is not a problem with bruising. 

DR. HE~~ERS~~~ How many do you have in 

me in the public nuw, currently? 

DR. NG: oh, there are thousands and 

thousands in use both in the U.S. and outside the 

U.S. 

DR. HE~~ERS~~~ And you ta ked about the 

younger age and the older age. Is there any data 

on use in pregnancy? 

DR. NC: We have nat conducted studies 

focusirrg on collecting data on pregnant subjects, 

ut it is conceivable that there are pregnant users 

using our device-- 

DR. H~~~~RS~~: In Europe, probably? 

DR. BIlli:: --but we have not dune a study on 

it * 

DR. HENDERSON: Thank you. 

DR. R~SE~~~~~~: Rosenbloom 

1 don't know if I missed it, but one of 

the considerations would be duration of diabetes, 

because with increased duration of diabetes, there 

is decreased circulation and lass of skin 
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qqlendages, thickening of the skin, particularly of 

:he dorsum of the forearm that we described years 

390; 1 think there is less of that nowadays, but 

sven in relatively young patients--and duration 

sould be a good proxy for that problem. 

Do we have data indicating whether 

fiuration of diabetes might explain some of the 

individual variability in the differences between 

forearm, which is an %lternativeVV not an 

"aXternate8f site. in alternate site would be one 

you do every other time--it's an alternative site, 

DR. ~~~~~~2: David Horwitz, LifeScan. 

We actually addressed that question. In 

fact, one of the initial hypotheses in our study 

was that that would be important. question came 

UP, actually, with one of our LifeScan employees 

who had been using it who has had diabetes for 

ly about 30 years8 who said, VGee, it doesn't 

seem to give the same results on my arm as some of 

my younger colleagues here? 

We were just unable to demonstrate t 

We looked at it initially--actually, we repeated 

subjects twice- The first time, there was a hint 

that that might be the case; also, that it might 

related to body mass index because obesity might 

MILLER REPORTING COMPmY, Iz\;JC. 
735 8th street, 5-E. 

Washington, I3.G. 20003-2802 
(2022 546-6666 
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3 factor in capillary profusion. But when we 

brought subjects back, that part of the correlation 

fell apart, and the only relationship we could 

find--again, a fairly small, study of 42 atients-- 

was that rate of change of glucose was the only 

variable that correlated with differences. 

DR. R~~~~~~~~~: I: would also think that 

the suction device might have quite different 

onal characteristics in those people who have 

stiff forearm skin, and this can approach 

ercent in Type 11 diabetes, I know. 

DR. NG: So far, we have not seen any 

correlation between the success rate in terms of 

arm testing with our Sof-Tact device or accuracy 

wit the duration of diabetes. 

DR. Thank you. 

DR. A~~A~~ : Ahmann. 

I have one question for Amira. You had 

talked about palm testing, and you stated that it 

was preferred over the ar There are lots of 

reasons why that might occur, including convenience 

with long sleeves and other issues. You mentianed 

a pain scale, and you gave favorable commentr but 

you didn't actually give a relative means in terms 

of the pain scale between the arm and the palm, 0 
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you have that data? 

DR. PELED: Nina Peled, Amira Medical. 

1 don't have that data with me here, but 

we do have that data, and the only data I was 

presenting was when patients were sked tu rate 

their palm ain between 0 and 5, and most of them 

were at 0 and 1. 

Similarfy, when we did arm studies, we had 

obtained similar ratings on the arm. 

DR. Okay. 

1 have one other question. that is a 

general question* Has anybody one a~yt~~~g that 

looks at concomitant medications-- spirin, beta- 

blockers, anything that might have any effect QIT 

this? 

DR. PELED: We have not, 

DR. CARA : Cara. 

Perhaps Dr. Horwitz or s, Weaver can 

answer this question. You looked e percent af 

patients who were actually understanding of your 

proposed guidelines or labeling. Did you look 

ante to try to evaluate in some way what 

percent of atients actually read the label? 

[Laughter.] 

DR. WORWITZZ Horwitz, LifeScan. 

MILLER REPQRTING COMPANY, INC. 
735 8th Street, SIE, 

Washington, D.C. 20003-2802 
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No, we actually havenIt done that. We are 

all interested in that- I think different read 

different parts of the labeling, but 1 can't give 

you a good number for that. 

MS. LELLOCK: Diane Le.I.Ioc 

One question I had that I read in t 

material that was sent to me was it talked about 

the lag time and rubbing *WigorousIy." Well., 

sitting here earlier, I watched this little fello 

test is blood sugar, and I watche him rub. To 

me, it was a quick ru c not a vigorous rub, and 

that is a question 1 have, What is Vigorou~P? 

What does that mean --because for the average person 

out there testing his blood sugar, we all have a 

different thaught o what that is, whether you are 

4 or 80. Good question. 

Can anybody address that? 

DR. CONNER: Mr. Chairman, we have not yet 

made our presentation, but if I: could address that 

question, please. 

DR. KROLL: YesI briefly. State your name 

first, 

DR. CONNER: 1 am Eve Coroner from 

TheraSens~e. 

cling instructions do inc'lude the 
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rubbing of the test side, and the way the 

instructions are written, it is $lRub the test site 

vigorously for a few seconds until you feel it 

getting warm.E" 

MS. Okay. 

DR, NG: Ron Ng, Abbott Laboratories. 

Tn the design of the Sof-Tact device by 

our company, we recognized the importance of 

perfusion, and we know that rubbing increases 

temperature, increases perfusion. at is why we 

designed our device not to involve rubbing; it uses 

the unique suction mechanism to stretch the skin. 

Thank you. 

DR. CLEMENT: I ave a question for Dr, 

Horwitz. I would Pike to see in your la 

proposal-- P think a lot of thought went into that-- 

one of the problems we see in Type J diabetic 

patients is that even between meals, 

become hypoglycemic right before their next meal if 

their insulin is peaking for whatever reason, and 

also exercise can cause --as we saw in some of the 

data-- fairly dramatic drops in blood glucose levels 

as much as 50 points per hour or even more, 

Have you thought about any of those issues 

in your proposed labeling? 
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DR. HQRWITZ: I think those are the 

conditions we have tried to get at when we talk 

about conditions where your blood lucose may 

changing rapidly, And patients can easily tell if 

it is changing rapidly. You say how do yau now * 

but if one test is 200 and the next test is 80, you 

know you are than ing rapidly, and if your second 

test was at the arm, the recommendation would be to 

go back and recheck that at the fingertip to make 

sure it is not actually below 80. 

so thin that is built into the 

recommendations and needs to be part of the 

educational process., 

DR. R~S~N~L~~~: 1 think t at was some of 

what L have wanted to ask- 

was concerned when I first started 

reviewing the labeling. We see patients who are 

rapidly changing when they don't expect to be 

rapidly changing, and instructions to not use t 

alternative site at a time of rapid change is 

confounded by that variability that even 

experienced patients can't always tell when they 

are in a time of rapid change, That is one of the 

things that bothers me and that is, quite frankly, 

the reason why my colleagues aren*t using 

MILLER RETORTING COMPANY, INC. 
735 8th Street, S.E. 

Washington, D.C. 20003-2802 
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al.ternative site testing, because you just donrt 

know when that rapid change is going to occur 

Certainly it is predictable that bedtime 

and fasting ~or~~~g and most pm-meals are stable, 

but i between meals, as you have indicated, and 

other times -4 haurs after exercise--may be a time 

id drop, an it is not always as predictable 

as is suggested by the labeling that says %hen you 

expect a rapid change@; you can't always expect it. 

That? a basic concern,. and I‘m not sure anybody 

has an answer for that. 

DR. KRQLIJ: All right. I‘d Like to than 

e sponsors, resenters and the panel members, 

We'll hold any other questions until, later, 

WefILl take a break now and resume at 

10:15. 

[Recess l J 

DR. KRULL: At this time, wef re going to 

continue with the sponsor presentations. Would 

everyone please take their seats? 

The next presenters are Drs. Eve Conner 

and Martin Abrahamson, and they are going to be 

speaking for TheraSense. 

DR. : Dr. Kroll, ladies and 

gentlemen, goad morning. My name is Eve Conner. I 
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am Vice President of Quality Assurance and 

egulatory Affairs at TheraSense. 

I would like ta thank the agency for 

giving us an opportunity to speak this morning. 

After my rief overview, Geoff ~~~a~ra~g 

Director of Chemistry at TheraSense, wil.9 resent 

our cllinical data; then I will discuss the labeling 

based on that data. 

Dr. Abrahamson, Chief of Adult Diabetes at 

the Joslin Diabetes Center, will give a brief 

summax-y of his experience with alternate site 

and I will conclude with y remarks on 

alternate site testing based on the alternate site 

issues raised by the FDA in their uestions to t 

panel. 

[Slide.] 

Our key messages this morning are that 

there is substantial data ta demanstrate t 

and effectiveness of alternate site testing. 

A3.tematr.e site testing has benefits and meets 

important patient needs. The rapid adoption of 

alternate site testing demonstrates, I think, that 

there was a need and that that need is being fiXLed 

by alternate site devices, 

More frequent testing, especial3.y far 
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children and the el.derly, is very important‘ and 

less sinful testing as well. 

Our user experience for the last 18 months 

that the product has been on t upports 

the safety of the product, We have over ~~~~~~~ 

users, and we have shipped at least 300 rn~l~~on 

test strips. In that same period of time, we have 

had a serious adverse event rate reported of OXTIE? 

per 3 million tests. And we define a serious 

adverse event as any event requiring medical 

intervention or the assistance of nother 

We elieve that our product is properly 

labeled, that the labeling is supported by data, 

that otentiaf risks are identifie and are 

adequately managed through the labeling. 

Labeling comprehension studies show that 

the users do understand the labeling, and the 

labeling meets the FDA requirements. 

We believe that our product Freestyle is 

safe and effective and that the benefits of 

alternate site testing far outweigh any risks 

associated with the devices. 

Now I would like to turn the ~od~~rn over 

to Geoff McGarraugh, who will, present our CH..nicaZ 

data and summarize the conclusions. 

MILLER ~EF~RT~~G COMF=, XNC, 
735 3th Street, S-E. 

Washington, D.C. 2~~~3-2~~2 
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DR. McGARRAUGW: Good morning. y name is 

Geoff McGarraugh, and I am the Director of 

Chemistry at TheraSense. I am here to describe the 

extensive clinical studies we have conducted to 

evaluate the accuracy and safety of the Freestyle 

monitor. 

We ave a large body of data, and I will 

only touch on the highlights. 

[Slide.] 

This slide demanstrates the road scope 

and depth of the studies we have undertaken. These 

studies deal mainly with the forearm as the 

alternate site for the purpose of example. 

We found that forearm, upper arm, thigh, 

calf, and back af the hand behaved the same. 

Beyond the accuracy studies necessary for 

a EilOFk) submission, these studies were conducted 

under a variety of situations, and non-steady-state 

conditions were thoroughly assessed. 'These include 

time course studies where glucsse changes are 

monitored very frequently over many hours. hese 

studies were done to explore physiological 

differences, They include arm/finger studies w 

direct comparisons of arm and finger tests were 

made with a large number of subjects which were 

MILLER REPORTING COMP.AM, INC. 
735 8th Street, 5.E. 

Washington, I3.c. 20003-2802 
(202) 546-6666 
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done to confirm hypotheses developed in the time 

course studies; and they include field studies 

where the product is placed in the uncontrofled 

environment of home use for several weeks. These 

were done to demonstrate that people could erform 

the test properly and follow the labeling 

correctly. 

And to determine the effectiveness of 

reestyle in detecting hyperglycemia, outcome 

studies were conducted that include hemoglobin Ale 

levels as a measure of the subjects‘ long-term 

blood glucose control. 

[Slide.] 

I will begin the discussion with a time 

course study. 

Patients with Type I diabetes were studied 

in a clinic, but other conditions were kept as 

normal as possible. Normal meals, insulin therapy, 

and exercise were maintained. 

Freestyle readings from the arm and finger 

were taken simultaneously every 10 to 20 minutes 

for 6 to 8 hours. These studies allowed us to 

observe time lags and find ways to mitigate them, 

[Slide.] 

Thi slide shows the response of a single 

MILLER REPQRTING COMPANY, INC.. 
735 8th Street, S.E. 

Washington, D.C. 20003-2802 
(202) 546-6666 
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patient but is representative of the kind of 

results we saw in other subjects. The finger 

readings in red first increase, then come back down 

and stabilize. The arm readings in blue lag in 

time, both going up and coming down* This was a 

very significant discovery. lained the 

subtle differences between arm and finger tests 

observed in accuracy studies. 

We iscussed the implications of these 

findings with our edical advisory board, who 

thought that increasing circulation by rubbing a 

site could decrease or eliminate the lag. Rubbing 

was added to the procedure‘ and we repeated the 

time course studies. 

[S;lide.f 

This is the same patient f showed you 

previously. As you can see, the lag time is 

effectively eliminated. enomenon was 

observed in a majority of subjects. 

[Slide.] 

To confirm the results we saw in the time 

course studies, we repeated the arm/finger 

comparison studies on a large number of subjects. 

Without rubbing, the intercept was greater than 

zero and the slope less than L The effect of not 
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bing is subtle, but it could be clinically 

significant at low glucose. This is an example of 

the dampening effect that was discussed earlier. 

But when the arm was rubbed, t e bias was 

completely eliminated. The intercept is nearly 

ZfZ?XTOf and the slope is nearly l--an almost perfect 

regression line. 

[Slide.] 

In the arm/finger comparison studies, we 

included a laboratory reference measurement wit 

capillary blood from the finger. hen we compared 

arm and finger Freestyle measurements to the 

capillary reference method, there was slightly more 

scatter in the arm data than in the finger. Given 

the additional scatter, we wanted to now if this 

subtle difference had any clinical implications, SO 

we expanded the scope of our time course studies. 

[SfideJ 

While rub ing eliminated or substantially 

reduced the lag in the majority of subjects, here 

is a worst case example where rubbing did not 

sufficiently reduce the lag, There was a small 

window in time when the lag could be clinically 

significant. It is important to treat hypog 

as soon as possible, so the t.ime lag of 



approximatx4.y 20 minutes couJd be important. For 

this subject, the finger measurements provided the 

necessary infarmation sooner. Under these 

conditions, the finger should be used when testing 

for hypoglycemia. 

[Slide.] 

To evaXzrate the effectiveness of the 

FreeStyle system in detecting ~ype~gly~~rn~a~ an 

outcomes study assessing hemoglobin Ale as the 

measure of long-term glucase csntrsl of patients 

using finger-stick testing and arm-stick testing. 

The study was a crassover design where every 

subject used FreeStyle and their finger-stick meter 

for 3 months each. 

[Slide. 1 

This slide shows the results of that 

study- There was a clear improvement in A3.c fur 

subjects who used Freestyle meter on t and 

that improvement was comparable ta the ~rn~~~vern~~t 

for subjects using the finger-stic meter. No 

adverse events were re orted for either finger- 

stick ur FueeStyle meters, and the FreeStyle meter 

was highly preferred. 

This long-term study confirms that glucose 

control is maintained with arm testing, that 

DULLER REPORTXNG C*OMPANY, XNC!, 
735 63th street, S.E. 
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FreeStyle is effective in monitoring and 

controlling hyper and that FreeStyle was 

preferred by three-quarters of the subjects. 

As you can see, we have made a concerted 

effort to conduct thorough, rigorous, and weltL- 

controlled studies from which vaXi canclusians can 

be drawn. There are two studies not sponsored by 

TheraSense that may seem to contra 

findings, but these studies lack the scientific 

rigar necessary to support their canclusions. 

You may already be familiar with these 

studies, sa we felt it im ortant to point out the 

flaws and explain why the conclusions reached are 

not appropriate. 

[Slide.] 

The first study reported in a Letter to 

the Editor af Diabetes Care concluded that 

alternate site testing is potentia ly dangerous and 

would unnecessariJy endanger the Jives of diabetic 

patients. IIn fact, it was this strzdy that 

precipitated the events leading to the calling of 

this panel meeting. 

It was done on a very small stu 

subjects, using FreeStyle contrary to its 

instructions, under unrealistic, ~~~~hys~~~~gi~al 



96 

xmditions w Using a glucose tmferance test withu~t 

zhe required insulin to induce hyperglycemia, 

EoZlawed by IV insulin to plunge t. e patient into 

nypoglycemia does not correspond to normal 

?hysiofogicaX conditions. 

The rate of change of 5-8 mg/dL per minute 

in this study is well beyond what is normalILy seen. 

e study conclusions were not supported by any 

studies conducted under real life situations. 

[slide.] 

The secon study was performed using our 

product, FreeStyle, in an uncontrolled field 

environment without a suitable control. As I wil.2. 

demonstrate, it is not possib3.e to make reliable 

canclusions from this type of study design. 

wit this study design, you cannot 

determine how much of the error is attributable to 

system and user error and how much is attributa 

to arm/finger physiology. 

We have also conducted field studies, but 

the design of our studies allows for ~ea~i~gf~l 

interpretation. The key difference is the use c>f 

duplicate samples in our studies. By using 

duplicate measuremeLts, it is possible to assess 

the measurement error independent1 of the 

MILLER ~EP~~T~~G COMJ?ANY, INC. 
735 8th Street, S.E. 
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physiological difference. 

[Slide.] 

This graph shows the deficiencies of an 

uncontrolled study. The scatter in t e data is the 

difference between duplicate finger-sticks. You 

can see there can be considerable ifferences in 

two finger-stick measurements taken at the same 

time y the same person with the same device. 

Withaut controlling for this variable, the 

uncontralled study made unsupportable conclusions 

about physiological differences- 

[Slide.) 

To quantify this type of data, we looked 

at the frequency of obtaining large discrepancies 

between duplicate measurements--30 mg/d~ at low 

glucose or 30 percent at high gfucose. A 

discrepancy this large would not be inspected in 

fight of the reported reproducibility of these 

products. 

The data in white is the discrepancy rate 

of duplicate tests from the sa This is 

measurement error. The FreeStyle a~m/fi~ge~ 

differences in re are due to physiological 

differences and measurement error combined. The 

total discrepancy rate in the FreeStyle system, 



including physiofogic difference, is less than the 

measurement error alone in two of the most popular 

finger-stick products. 

When this study was done, these twu 

systems accounted for over half of the products 

being sold. 

The uncontrolled field studies ignored the 

existence of user error and attributed all 

arm/finger discrepancies to physiological 

differences. But more significantly, they didn't 
I) 

make the importance comparison to finger-stick 

products that are currently used safely in the 

field despite their technc4ogica.l limitations. 

Therefore, the concXusions rawn in these 

studies are not valid.. 

[Slide.] 

Let me conclude by showing you a Clarke 

Error Grid analysis of FreeStyle accuracy c~~par~~g 

FreeStyle to a laboratory reference method. 

This is aJtz appropriate and welf-acxepted 

method for assessing clinical utility, and 99 

percent of the FreeStyle alternate sites are 

clinically acceptable by this analysis. 

ough there can be a ph siolagical lag 

in glucose changes at some alternate sites, it can 

MAIMER REPORTING ~~M~~~ INC. 
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3e minimized by rubbing the site vigorously before 

lancing. Even with rubbing, there is an infrequent 

but real pussibility for delayed detection of 

hypoglycemia, so fingertip testing is recommended 

when testing far low blood sugar. 

Long-term glucose control can be 

maintained or improved using alternate site tests, 

and by the accepted measures of accuracy, FreeStyle 

alternate site tests are safe, effective, and 

accurate. 

Now l?d like to turn the podium back to 

Eve Conrzer. Thank you for your attention. 

DR. As you saw in Geoff's 

presentation, we have done extensive studies ta 

suppart our labeling. We have developed a test 

rn~thQd that includes rubbing the test site be 

lancing to minimize any physiologic lag. 

[Slide.] 

In developing our labeling, we looked ta 

FDA guidance documents and concluded that good 

labeling requires that we be able to motivate the 

user to read the labeling, that it be simple and 

clear, and more importantly, that it be supported 

by appropriate data. 

[Slide.] 
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This is a sticker that we put on the 

=sutside of our labeling materials in our system kit 

ho encourage people to read the labeling to 

understand that alternate site testing is different 

from finger-stick testing. 

[EWide.] 

Our labeling informs t e user a,bout the 

physiologic lag. That is, we tell t em that arm 

and finger values can be different, that t 

not an accuracy issue wit the system, it is a 

physiology issue; we explain when the lag might 

expected, that is, at times when glucose is 

changing rapidly; we provide the user with very 

simple instructions for minimizing or eliminating 

the lag, an that is rubbing the site vigorously 

far a few seconds until it is warms and we 

recommend fingertip testing when testing for 

hypoglycemia or if the user has hypoglycemic 

unawareness. 

Slide.] 

Our evidence supports that users do 

understand the fabeling. Labeling comprehension 

studies were done before we launched the roduct. 

They were included as part of our 5JO(k) support 

data. We also conducted subsequent user studies. 
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