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PROCEEDI NGS

DR LEWS: M nanme is Richard Lewis. | amthe
Deputy Director of the Ofice of Bl ood Research and Revi ew
with the FDA. | will be noderating the first session this
norni ng, but to welconme us all here, Dr. Jay Epstein, who is
the Director of the Ofice of Blood, will be attending al
day today and has offered to introduce our session.

Vel come and | ntroduction

DR. EPSTEIN. Thanks, Richard. It is ny great
pl easure to wel cone everyone to this workshop on best
practices for reducing transfusion errors.

[ Slide]

This is a cosponsored workshop that has been
hosted by the Departnent’'s Agency for Heal thcare Research
and Quality and the Food and Drug Admi nistration, both of
whi ch are heavily involved in this issue of transfusion
error and managenent of error.

| just want to take a nonent, perhaps of whinsy,
to note that this is also Valentine's Day--1 wish you all a
Happy Val entine's Day--and to remark that this is a very
fitting day to discuss issues related to transfusion. After

all, transfusion and bl ood donation is recogni zed as the
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gift of life and, indeed, it is, therefore, a gift of the
heart. Unhappily however, as we all know, transfusion, |ike
all other nedical therapies can cause harm i ncl udi ng harns
due to nedical error.

[ Slide]

We have an interesting history in exam ning error
in transfusion medicine. FDA began an initiative, which we
called the Quality and Safety Initiative for Blood, in about
1991. One of the outgrowths of that was contract support
fromthe National Heart Lung and Blood Institute to fund
devel opnment of systenms to track and report nedical errors
related to transfusion.

Sone tinme later, the Institute of Medicine
publ i shed a nore global report on "To Err is Human: Buil ding
a Safer Health System™ This was published in Novenber of
1999, in which it was reported that as nmany as 98, 000 peopl e
every year die as a result of nedical errors occurring in
hospi tal s.

In the report, it was recogni zed that the problem
is not that there are bad people in healthcare. It is that
there are good people but they are working in bad systens.

That is to say, the systens, thenselves, dispose toward the
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errors or at least fail to prevent them Therefore, it is
the systens that need to be nade safer. |In order to becone
m ndf ul of where the problens are and devel op rati onal
approaches, it was enphasi zed that there should be

devel opnment of better systens for error recognition and
reporting.

[ Slide]

In the area of transfusion medicine, we have been
aware of the significance of errors for rather a long tine.
As you all know, the FDA has had systens in place not only
for reporting adverse events related to transfusion but also
for reporting errors and accidents that we now call product
devi ati ons.

But perhaps the nost telling finding is that when
we | ook at the death reports which, of course, are required
reports to the FDA, we have discovered that one of the |ead
causes of reported fatalities is ABO inconpatibility. ABO
is a well-established science where we can prevent n smatch.

Dr. Sazama is going to tell us that |ooking at
historical data this represents about fifty percent of the
reported deaths. These deaths include errors of testing as

well as errors of giving the wong unit to the patient and
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that roughly they are half in the blood bank and half on the
ward. Jeanne Linden, in one of our early sessions, wll
review nedical errors in transfusion in general and M ke
Busch will present some brand-new data neasuring the error
rate in testing.

[ Slide]

The departnental response to the OMreport led to
several efforts, the first of which was the establishnent of
the interagency coordinating task force, which went by the
acronym Qul C, which was to try to figure out the nost rapid
responses needed. 1In the area of issues related to bl ood,
it was recogni zed that we, first of all, needed to expand
the mandatory reporting requirenent related to product
devi ations, previously called errors and accidents, so that
they would apply to the registered as well as the |icensed
bl ood establishnents. This then resulted in an accel erated
time franme for publishing a final rule on biological product
deviation reporting, which is in 21 CFR 606.171 whi ch was
i npl enented | ast May. Sharon O Call aghan, fromthe FDA,
wi || speak about observations since we have had this nore

conprehensi ve reporting system
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Additionally, the departnent's Advisory Conmittee
on Blood Safety and Availability nmet to di scuss nedi cal
error, and made a numnber of reconmmendations in support of
efforts to achieve the highest possible quality standards
for blood collection and transfusion, and the departnent
established a Patient Safety Task Force under the agency for
Heal t hcare Research and Quality. JimBattles, who is one of
the leading figures in that organization and in this area,
will describe for us what is going on and the structure of a
grants programthat has been brought to bear to try to nove
t hese i ssues forward.

[ Slide]

FDA participates in the Patient Safety Task Force,
whi ch i s conposed of agency representatives of FDA, Centers
for Disease Control, CMS and the | eadership fromthe AHRQ

[ Slide]

So let me just end with a brief note on the
col | aboration and on the agenda. | think that it is
inmportant to thank the individuals who have been responsible
for this event. These are many of the sane people who are
al so involved with the work of the Patient Safety Task

Force, and they are JimBattles from AHRQ Kay G egory from
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t he American Associ ation of Bl ood Banks, Harold Kapl an, now
at Col unbia University, and JimLinden with the state public
heal th department in New York. Let ne also thank M. Joe
Rocheck who has done yeoman's work arrangi ng the |ogistics
and support for the neeting.

[ Slide]

Briefly, the scope of the agenda for the next two
days--we are going to spend sone tinme | ooking at systens,
and we are privileged to have Drs. G out and Marx who are
wel | respected experts in this field, to add to our
knowl edge. There will be a | ot of discussion about
reporting systenms and, in particular Hal Kaplan w |l have
the opportunity to describe the nedical error reporting
system for transfusion nedicine, the so-called MERS-TM whi ch
has al ready been devel oped, as | say, under the NHLB
contract support.

W will talk about one of the Secretary's speci al
initiatives, which is to expand the use of barcoding to
affect potentially all drugs and perhaps al so devi ces, and
ot her new technol ogy fixes that are just over the horizon.

So, with that brief introduction, I amgoing to

turn the podiumover to Dr. Lewis again who will be the
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noderator of the first session, and | hope that we all enjoy
a very exciting day; we have sone very good presentations to
| ook forward to. Thank you very much.

DR. LEWS: Thank you very much, Dr. Epstein. Let
me just ask one thing of the speakers, to rem nd you of our
full agenda and that we are going to try to nove along to
stay on tine as nuch as we can so that everybody has an
opportunity to present all of their facts.

To | ead our discussions today, | am pleased to
present Dr. Janes Battles. Dr. Battles, as you have heard,
is aleader at AHRQin the Patient Safety Initiative and in
particular, has a long-standing interest in errors in blood
transfusion. Dr. Battles will tell us both what the Patient
Saf ety Task Force has been doing as well as sone of the
research projects that AHRQ is sponsoring. Dr. Battles?

HHS Patient Safety Task Force Goal s

DR. BATTLES: Good norning. It is a pleasure to
be here and see all of you comi ng out for the CBER- AHRQ
party on best practices in transfusion.

[ Slide]

| amgoing to talk about the Patient Safety Task

Force which Dr. Epstein nentioned. This is an activity of
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t he Departnent of Health and Human Services, and Secretary
Thonpson created the Patient Safety Task Force to bring
t oget her AHRQ CDC, FDA and CMS to begin to coordinate
activities wwthin the departnent relative to patient safety,
and particularly to | ook at the issue of the various
reporting systens that are both required, voluntary--
euphem stically tal king about voluntary for the federal
government--in coordi nati on across the agencies and within
to inprove the existing federal reporting systens both for
the front end and the back end of the integration of the
data once it is in. CMS is also having a conpanion piece of
| ooki ng at the Medicare patient safety nonitoring system
and Shirley Kellie will talk a little bit about that
foll owi ng ny discussion.

[ Slide]

| think we all recognize sone of the nmjor
probl ens between issues of public accountability and
learning fromerrors as it affects any reporting system and
t hat bal ance between the regulator and its requirenents, and
how do we get information to learn fromit as well. So this
is a constant issue that perneates any of our discussions of

any of the reporting systens.
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[ Slide]

This is one of the things that has been hel pful
that we have been | ooking at, and sonme of you may have seen
this from previous presentati ons about what do we nean about
different types of events. W usually have the disaster or
no harm or sone patient is actually harned by sone
iatrogenic activity. But we also have a |lot of no harm
activities where there, but for the grace of God, pure |uck
or the robustness of human physi ol ogy there was no
mani festation of an injury to the patient but the event
actual |y happened; and then a |ot nore where the item was
tracked and never did reach the patient because sonebody
recovered. | think this continuumof the concept within the
i ceberg of the types of events hel ps us to know whi ch goes
to which bucket for accountability for no harm and | earning
for no harm and near m ss.

[ Slide]

The concept of the iceberg first was introduced by
Hei nrich, back in the '40s, tal king about autonobile
accidents, and for every nmajor injury there are 29 nm nor
injuries and 300 no injuries. So, you can inagine that the

pool of events we have to work fromis quite large, and if
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we take some of the data that Jeanne Linden will present and
force that against the iceberg, there is an awful |ot of
opportunity to learn w thout having patients be harned.

[ Slide]

One of the problens that faces people who have to
report is that the current safety reporting is this major
activity of providers, hospitals, facilities all having to
report to nmultiple agencies, with multiple things on
mul ti pl e occasions. So, we have state required systens,
vari ous federal agencies, creditors and then a whol e host of
ad hoc reporting systens.

[ Slide]

It is kind of like this spaghetti w ring di agram
of where all of this goes, and the problemis that when you
try to take the data that we have--and | apol ogize to
Shirley because we didn't revise that; | guess | owe a
dol | ar basically because every time you use the old word you
get charged--but one of the recognitions is that we get al
these data and it ends up in these data silos and then when
you try to |l ook across the data you can't. W even tried
within the Patient Safety Task Force to | ook at one area of

end- st age renal disease and we had | ots of data but when we
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tried to put it together fromthe different links fromthe
CDC, CM5--in this case in the device area of CDER--it didn't
fit. It couldn't couple together. So that is the kind of
thing that we are trying to sol ve.

[ Slide]

Qur vision is to create a know edge system for
accountability and exchanging of information, and to protect
patients is our goal. So what we have to do is integrate
the data so it is useful

[ Slide]

So these are sone of the concepts. It has to be a
knowl edge system Utimtely, it is learning fromthe data
to make changes to nake healthcare safer for patients. That
is what it is all about. It also has to be locally useful.
The data that comes has to cone back and have neaning for
t hose peopl e who nake changes on the ground every day in
bl ood centers and hospital transfusion services, and
integration is essential. W are looking at it as a nodul ar
approach for evolving and expanding as it grows.

[ Slide]

Agai n, |ooking at that concept of harm and no harm

and m ssed data, there are certain responsibilities that
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have to be accounted for, for harmdata and these are sone
of the things that we are beginning to look at. These are

t he never events, things that should never happen; sentinel
events; and usual events. One of the things is that we are
trying to get some sense of sone nunerators and denom nators
and al so | ook at sone best practices, sonme bench nmarks in

| essons | earned. Then, of course, no harm and near m Ss

dat a.

[ Slide]

| ncreased i nformati on about potential risks and
hazards, we need to begin to identify those. And, we need
to prioritize information based on its relative risk and,
hopeful l y, reduce that risk over tinme and be able to nonitor
it. So what we want to look at is to increase and maintain
reporting |levels.

[ Slide]

Sonme of you may have heard this before. As we
begin to | ook at reporting data really we want the detection
rate to be the first step in error managenent. |If you don't
know it exists or don't |et anybody know that the risks
happen, you can't take any action. So, from a managenent

poi nt of view, both at the local |evel and within the
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Patient Safety Task Force, from an organi zati on point of
view at all levels we want error detection to be high. So
the goal in error managenent is really to increase error
detection and reporting rates.

[ Slide]

An indicator of that sensitivity is the nunber of
events reported as an indicator of an organization's
detection sensitivity level, which we have classified as
DSL. High reporting rates for organi zations represent an
i ndication of their sensitivity to detecting things that
have potential or actual risk, and we have to | ook at what
structure in an organi zation and at the federal level to
encour age reporting.

Sonme of you have seen this, the DSL over tine, the
| essons | earned fromother indices. W want that |level to
be high. Renenber, this is information. Wat we want to
change over tine is the risk and the severity of events
reported. We know from other industries that this begins to
operate. Over tinme you should have a mgjor increase if you
have done everything correct in your reporting, and over

time the severity of the events will change, and we are
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beginning to find that out as people begin to actively
i ncrease their reporting.

We have indications fromthe VA and even at the
clinical center here at NIH they have found an 800-fold
increase in reporting once they restructured their
reporting, and they are beginning to see sone of the shifts
in the risk both to patients and risk to the research
protocols. So we are getting evidence that this kind of
nodel works but it is inportant in a conceptual way. Wen
Congress says, "what did you do with the noney we gave you?"
We have to be able to say, "oh, look at the increase in
reporting. This is a good thing. Thank you, Senate, for
giving us the noney and | ook what we did with it." W found
out a lot nore information. W have to be careful in these
early stages that we create the right expectations.

[ Slide]

In the first steps we used in a progress of
reaching the vision of this integrated reporting system we
began, in Decenber of 2000, to get prelimnary input from
our users. It was very inportant, we felt, to get a |ot of
st akehol der issues because having a systemthat got user

i nvol venent both in the design and conceptualization was
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essential. Ganted, we are the federal governnent and we
can tell everybody what to do, but you know how that works,
not very well.

Then we began to create sone of the issues and
outline sone visions in a planning neeting in March of 2001.
Last April we had the data reporting summt which outlined
the directions in which we were going. Once we got the user
i nput and sonme general directions of where we wanted to go,
we had to get sone details. So we issued a contract to do
an i npl enentation planning study, and that was awarded to
MEDSTAT who is currently devel oping the plan, and we hope to
have that report at the end of June.

[ Slide]

Then, fromthere, we will take their input and
i ssue a contract to develop the system So there is funding
in the budget both for FY02 and FYO3 to nove this forward,
and there is a commtnent at the departnental |evel to nove
forward. Secretary Thonpson is quite excited about the fact
that agencies within his departnent are actually talking
t oget her, playing nicely together and worki ng on common
goal s.

[Slide]
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So we hope to begin to create this system where
users will provide a common interface. The data then wll
go to where it is needed for the purpose it is needed.

There will be no change in regulatory requirenents of any of
the agencies, but a way to commonly report and eventually
data will cone into a cormon federal data pool which then
can be shared. To do that, we have to nake sure that at the
front end and at the rear end the data can be matched. Qur
goal is to make sure that it is easy to report, and then we
want to share that data.

[ Slide]

So these are sone of the interactions. W also
want to have the federal systembe able to link to states
and to voluntary reporting systens within that portal. W
really want to make it an interactive system

[ Slide]

What are our next steps? The next step is to
revi ew t he MEDSTAT report; issue an RFP by July; and we have
to award the contract for further devel opnent no | ater than
Septenber 29 or the magic witch and the noney goes away.

So, we have our work cut out for us. And, we will begin the

system desi gn on sone pilot basis during fiscal 03, and then
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full operation in fiscal years 04 and 05, again, depending
on fundi ng |evels.

[ Slide]

| would Iike nowto talk a little bit about what
is being done at the federal level in terns of patient
safety research

[ Slide]

Jay nentioned the IOMreport. Really it started
t hi ngs novi ng back in Novenber of '99 wi th congressional
action. O course, the big nunbers were the 98 to 44, 000
and then when you conpare that to autonobile injuries,
wor kpl ace death and injuries and aircraft. Wat is
interesting about this slide is that there is kind of an
inverse relationship in the anount of funding to the anount
of accidental death or injury.

The other thing that | think is good to note is
that it is not just transfusion anynore. | think
transfusion as a field has been a | eader in terns of safety
and now the rest of healthcare has sonme things | think to
learn fromthe transfusion field.

[Slide]
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There is a lot of interest in other countries.
Geat Britain followed "To Err is Human" with their own
report, "An Organization with a Menory." If any of you are
interested, if you have read the IOMreport, the British
report is very interesting and has a lot of simlarities but
sonme very inportant differences. There is simlar activity
and studi es being done in Australi a.

What is interesting is that there is a desire to
keep this as an international activity. Last week we had
all our grantees together, including representatives from
Great Britain, and we were actively engaged in how we can
bring our patient safety research agenda and theirs in |ine
so they are conpatible. They are very interested in sharing
reporting, how the information fromthe SHOT system and
ot her things can be integrated in the |arger system and
integrated with things that are going on. So there is a |ot
of international interest in this area.

[ Slide]

| think one of the inportant things we have to
keep as a goal is that the goal of patient safety is to
reduce the risk of iatrogenic injury to patients. The way

we can do that is to mnimze hazards which increase the
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risk of injury, and that requires identification and taking
action, and I think a lot of the topics that are being

tal ked about today are about how we do that, how we take

t hat action.

[ Slide]

Alittle bit about AHRQ s mission within the
departnment--our focus is on patient safety and quality
t hrough research

[ Slide]

We have benefited in terns of all the pressure.
Congress did give fifty mllion dollars to do research
funded in FYOl, and we scurried around actively to try to
spend that and get it out in the field.

[ Slide]

Congress wanted the funds to be used to devel op
gui delines for collecting of uniformdata related to patient
safety; establishing a conpetitive denonstration program for
heal thcare facilities and organi zati ons; and determ ning
ways to inprove provider training in order to reduce errors.

[ Slide]

You can see that Congress was fairly specific.

They never give anything without strings. | think the
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i mportant thing though is that sone of the nessages that
peopl e delivered to Congress about what was needed--they
paid attention and so it cane back in our authorization
| egi sl ation.

[ Slide]

One of the big things was health systens and
provi ders participating in denonstrations to utilize
avai |l abl e and appropriate technol ogies to reduce probability
of future nedical errors.

[ Slide]

AHRQ i s one of nmany federal agencies particularly
associated with the QuIC, as tal ked about. W al so wanted
to make sure that the research agenda was user driven bottom
up. W wanted to take a cooperative approach. | think one
of the exciting things about the Qul C was the
interrelationship to the various federal agencies. The
Patient Safety Task Force within HSS allows interaction
anong the DOD and VA and it is truly exciting on a working
basis. It is quite unusual in sone sense to see agencies of
the federal governnment actually playing together; getting
wor k product out together and enjoying it in the process.

So | think that has been a really inportant |esson.
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[ Slide]

Here are sone of the things that we have done in
our reporting sunmts, different sutmits and activities to
get input. AHRQ was fortunate. W had sonme patient safety
grants prograns in the planning and we rel eased that RFA two
weeks after the 1OMreport and we | ooked |ike we were
responsive. As any of you in the federal governnment know
how long it takes to get an RFA, we certainly were willing
to take credit for being responsive.

[ Slide]

So we funded sone systens best practices and we
spent the bul k of last year trying to get the noney out.
One of the things that hel ped shape the research agenda
clearly was our re-authorization | anguage and the
congressional intent, as well as the national advisory
commttee for AHRQ and then, obviously, ongoing
interactions with our partners.

[ Slide]

One of the things that was inportant was the
agenda setting research summt which began to identify what
are sonme of the research itens that we should pay attention

to, and this is the kind of laundry Iist which helped us in
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terms of the type of mix of requests for a proposal and how
we determ ned which proposals to fund to neet these kinds of
guesti ons.

[ Slide]

We issued a total of six specific patient safety
RFAs, requests for applications. Probably the |argest one
was systens errors denonstration projects. Centers of
excel | ence--we recogni zed that there was a need to create a
stabl e source of funding for those centers where there was a
concentration of patient safety expertise. W also
recogni zed that there was a need to devel op a new capacity
within the country in terns of doing patient safety so we
have a program for devel oping centers. Then, the use of
informatics, working conditions and patient safety research
and denonstration educati on.

[ Slide]

For the denpbs projects, which is probably the
| ar gest conponent, Congress was quite specific. They said
nearly half of the noney that we give you, you have to spend
on denonstrating reporting systens. So we funded in various
ways 24 denonstration projects, totalling 24.7 mllion. So

you can see that reporting was a serious issue, at least in
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terms of Congress, and we are very excited about our
portfolio of reporting prograns, and | think we have sone
representatives who were funded through that here, from New
York State and Colunbia. | don't know if anyone el se here

i s funded under that.

[ Slide]

The CLIPS project portfolio is looking at the
application of informatics in a variety of ways. W have
funded 22 projects for 5.3 mllion on the applications of
t echnol ogy.

[ Slide]

Clearly, the issue of working conditions has been
a very inportant issue, and was one of the congressional
mandat es t hat cane through, that we should be beginning to
study the relationship of work and its effect on safety and
quality. W have funded eight projects, totaling three
mllion, to exam ne specifically patient safety aspects, and
anot her twel ve projects which |ook at quality and patient
safety in working conditions. So, what is it in the nature
of work that represents a hazard to patients? W are really
exci ted about projects on working conditions.

[Slide]
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Agai n, we recognize that there are a nunber of
centers across the country that have the capacity to do
really good patient safety research already established. So
in our centers programwe ended up funding three centers of
excel | ence across the country. | think in this rooma
representative of one of our centers is the one in Houston,
Texas and hopefully, Kathleen, if you are not, you should be
involved in the activities going on. W had a total of 16
denonstrations of the devel oping centers |ooking at a
variety of different aspects of patient safety.

The maj or focus of the devel oping centers was
devel opi ng capacity to provide the funding for an
infrastructure to begin a patient safety research agenda,
and then sonme denonstration projects to denonstrate that
capacity.

[ Slide]

The ot her aspect would be the seven projects for
di ssem nati on and education. W funded seven projects
totaling 2.4 mllion in that area.

[ Slide]

| think one of the bottomlines that we recogni zed

in the relationship to patient safety is, as Tip O Neill
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once said, "all politics is local.” Really patient safety,
when it cones down to it, is a local issue. W, at the
federal level, can facilitate; we can help fund research and
we can share data, but it is states, individual hospitals
and heal thcare organi zations and institutions that nake
patient safety everyday and what we have to do at the
federal level is facilitate the capacity of every |oca
institution to make healthcare safe for patients.

[ Slide]

The next steps for AHRQ are to inplenment the
agenda to keep those 94 grants and contracts that we funded
with our 50 mllion; keep building the partnerships both at
the federal and state |level; keep the collaboration going
anong st akehol ders; and we have to start dissem nating the
information so it can be used, and we have to maintain the
nmoment um

For those interested in what AHRQ i s fundi ng and
doi ng, our web page at www. ahrq.gov will track both present
funding activity reports and fundi ng opportunities as they
conme avail abl e.

[ Slide]

So, thank you very much
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DR. LEWS: Thank you very nuch, Jim | am going
to ask that people renenber their questions. At the end of
our sessions this norning, just before the break, all of the
speakers will nake thensel ves avail able to answer any
particul ar questions you have about their presentations.

As has been alluded to by Dr. Epstein and Dr.
Battles, CM5 has had a large role in | ooking at patient
safety and gathering information and data fromtheir
records. Dr. Shirley Kellie will tells us, first of all
how | ong--we have to say in parentheses formerly HCFA when
we say CMS; not only that, PROis now QO so | have one nore
acronymthat | have to learn--Dr. Shirley Kellie is the
medi cal officer and is the national |ead for patient safety
at CM5, and she is in the Division of Cinical Standards and
Quality. Dr. Kellie?

CVMB Activity in Patient Safety

DR KELLIE: Good norning.

[ Slide]

| think |I probably have the | east connection to
bl ood safety of anyone in this room except to say to you
that in our prograns at CM5 we really came upon what you

fol ks have done in blood safety and we are using that in
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many ways to inform prograns that we are working on at CVS
and it has been very instructive to us to know about your
wor K.

[ Slide]

What | want to do is go through this very, very
briefly. One of the things that we had to do at CM5,
because we have been working on our quality inprovenent
prograns and on quality projects for many years, was to sort
out what we nean by patient safety, and we still go through
that on a regular basis. W have been working largely on
errors of om ssion and one of the things we had to decide
was what does this new field bring to us in |earning about
t hese other types of errors. So we did adopt Janes Reason's
conceptual framework early on so that fol ks woul d have a
comon vocabul ary.

For those of you who don't know, there is a QQ
formerly called PRO in each one of the states in the nation
and they work very closely with hospitals and outpatient
providers so that we had a | ot of demand coming fromthe
hospitals in various states wanting to get projects going on

in patient safety after the IOMreport. Unfortunately, we

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



couldn't focus on just one area; we had to deal with areas
and safety in a nore general franework.

| can tell you that based on Dr. Hal Kaplan's work
and Janmes Battles input, we have really been novi ng away
fromthis concept of reporting into an error nanagenent
framewor k, and we have really found the MERS-TM systemto be
exceedingly useful to us. W have a couple of | ocal
projects. One is dialysis centers where we are really
trying to build on what has been learned in that system

| will just very briefly talk a little bit about
the Medicare Patient Safety Mnitoring Systemwhich is being
devel oped under the auspices of the Patient Safety Task
Force that Jim spoke about. | have to say that we really
are working across agencies, which is really a ot of fun
actually. To have this input fromthe other agencies has
been very instructive.

Il will just mention very briefly a couple of
speci al studies. The Medicare Patient Safety Monitoring
Systemw || becone part of that network that Jimis building
where we will be tying sonme of that information together and

bringing it into that |arger data set.
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| will say a couple of words about these QO
projects, local projects, and al so we have started what we
call a patient safety community of practice because, for one
thing, we want to be an inplenmentation armfor all of this
good research that AHRQ is funding so that we can roll it
out through the Q Gs into hospitals. Then | will say a word
about future activities.

[ Slide]

This is the nodel that everyone here knows. | put
it up sinply just to let you know that this is the nodel
that we are working from W had QGs and staff that are
not famliar with sone of the patient safety work. So, what
we did, we got everyone to sort of use this framework which
| think in the long-term has been very hel pful to us because
we can share sone of the work that we are doing.

[ Slide]

Wth regard to the Medicare Patient Safety
Monitoring System the aimhere actually is to nonitor what
we call adverse events or what | think we can nore likely
call harmto patients and the risk factors in the Medicare
popul ation. W are beginning in the hospital setting

because that is where we have data. W think that we don't
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know what these rates are of adverse events. | nean, the
data is old but we don't have good denom nator data and we
wi || have denom nator data for the Medicare popul ation.

This is a collaborative effort, as we have already
mentioned. In addition to our federal partners and the
Patient Safety Task Force, we are working with the VHA, the
Nat i onal Surgical Quality | nprovenent Project.

[ Slide]

We have a support PRO because that support PROis

what brings to us confidentiality. So any information that

is collected in this programw || be confidential; cannot be
subpoenaed, and it is very useful. W also have clinical
data abstraction centers that will be doing the nedical

record abstractions for us, our federal agency work group,
and we have technol ogy expert panels, one of which was
convened | ast week. The technol ogy expert panels involve
bot h technol ogy experts as well as stakeholders |ike the AVA
and the American Coll ege of Surgeons and the Hospital
Associ ati on.

[Slide]
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The data source is nedical records, and we are
al so using Medicare clains data to identify medical records
for abstraction.

[ Slide]

Qur sanple will largely be abstracting
approximately 93 records per nonth per state for each year,
whi ch i s about 60,000 records per year.

[ Slide]

These are the adverse events that we are going to
be | ooking at, and it woul d be adverse events associ ated
with CV/Cs, which is a device, and that was an area that FDA

had a great deal of interest in. The adverse event there is

| argely blood streaminfections. | think that at sonme point
we coul d probably look at transfusions as well. It didn't
come up on this first list. W wll also be |ooking at

adverse events associated with joint replacenments and
revisions, primarily hip and knee, and we are working with
t he American Acadeny of Othopedic Surgeons as well because
they are establishing a registry, and post-operative
conplications, which we all know are the ones that a | ot of

peopl e | ook at but we don't really know what the national
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rates are, and we hope to have those rates for the Medicare
popul ati on.

[ Slide]

In addition, we are |ooking at adverse drug
events. Here we will be using a trigger tool that was
devel oped by Dr. David Klasen and the folks at the Institute
for Heal thcare Inprovenent for use in sonme of their
projects. Because adverse drug events are not the easiest
thing to detect, they are not in the nurses' notes or the
physi ci ans' notes, you have to | ook at triggers to highlight
t hem

We are also going to be | ooking at sepsis syndrone
and bl ood streaminfections, and there we are starting with
t he outconme and goi ng backwards to | ook at exposure, but
that is another nethod.

[ Slide]

The MPSMS--1 amjust putting this up to give you
sonme idea. W define an adverse event as a harnful event
made nore likely by hospital care. W are interested in
col l ecting those adverse events.

[Slide]
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Each adverse event in addition has an outcone,
which is largely the severity of the adverse event. It is
the hospital care that represents the exposure. W can
conceptual i ze how we tal k about that hospital care in terns
of exposures in the old Donabedi an nodel and the quality
nodel , or we can also begin to talk a little bit about it in
the context of patient safety, sort of picking up on the
MERS- TM nodel where we woul d begin to |l ook at the
t echnol ogy, organi zational and human factors.

We al so have patients cone to the hospital with
vari ous conditions and denographics, and sort of
characteristics, and those variables actually are what we
woul d call effect nodifiers so that if someone has a CVC and
it turns out that they are diabetic, then having diabetes
could easily nodify the effect that the CVC has either in
causing the adverse event at all or, if it does occur,
making it nore or |ess serious. Maybe at some point we can
fill in there, rather than the process of care-specific
adverse event CVC, at sone point we would like to think
about doi ng sonet hing around bl ood transfusions. Dr. Kaplan
is on our technol ogy expert panel and can, hopefully, help

us with sone of that.
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But when we go to the nedical records we are not
going to abstract 60,000 records for each one of these
nmeasures. What we are going to be doing is identifying
records in which there is a nore likely possibility of DVC
exposure. How we will be doing that, we will be using the
Medi care clains data and | ooking at things |ike revenue
codes, and | ooking for fol ks who have been in an intensive
care unit. W have Dr. Tom Bubotz, at Dartmouth, who is
actually working with us as our biostatistician on this
project. He has a |ot of experience using Medicare clains
data. W could also identify the Medicare clains data, as
we were tal king about earlier, for the nunber of
transfusions that are given to Medicare beneficiaries.

[ Slide]

| will just say a word about these other projects.
We have a project with NYPORTS, which is the state-based
mandatory reporting systemin New York. Do you have
reporting of transfusion errors in that or is that a
separate reporting?--separate reporting in New York. W are
| ooki ng at surgical adverse events. |In NYPORTS our QOis

| ooking at that, and |ooking at what is reported to NYPORTS
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and then what is found in the nedical records and the
hospi tal di scharge dat a.

The nore inportant question there though that we
wanted to look at is of all this cause root analysis that is
being reported for the serious events in NYPORTS is can
hospitals actually use that information in any way to
i nprove quality.

[ Slide]

Also, our QO in UWah and Nevada has been a | eader
actually in patient safety and have had a journal club
actually going on in patient safety for providers in Uah
for sone years now. They are working on translating sone of
the error managenment principles into hospital safety
i nprovenent interventions. They are piloting tools like
vari ous root cause anal yses, failure node and effects
anal ysis and culture surveys. They are al so supporting what
we call our QO comunity of practice, which is to
di ssem nate what we are learning in these projects to a
wi der group of Q Os, or when sone of the findings conme out
fromthe AHRQ research we will have a mechanismin place so
t hat sonme of that can be di ssem nat ed.

[Slide]
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In Chio we have | ocal projects, and these range
fromthings like falls in hospitals to inplenenting
nmedi cations at best practices. The statewide coalition in
W sconsin al so has state funding to | ook at the safe
practices in Wsconsin. W have a high hazard area
approach. One of the PRGs is working on AM care in a high
hazard energency departnent, and have been really quite
successful with it. The Alabama QO is working on
nmedi cation safety in dialysis, and this is where Dr. Kapl an
and Ji m have been very hel pful in terms of working with this
Q O and giving them advi ce about how to go about this
proj ect .

[ Slide]

We t hink about several approaches that Q Gs are
taking. One is this high hazard area. A second approach
woul d be focused on an adverse event and use all those tools
to go backward to the hazards. A third is just putting best
practices in place. | can tell you that the third approach
has not worked real well because, standing alone, it does
not necessarily address the problens that a given hospital
m ght have.

[Slide]
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This woul d be one of our projects that is being
carried out in Chio. | wanted to illustrate to you how
i nportant having sone nodels that everyone is working from
has been to our program so that we can share across the
pr ogr ans.

[ Slide]

We are al so very enthused about a community of
practice, and Dr. Nancy Di ckson, who wote the book "Comon
Know edge” and is a know edge managenent expert, is working
with us actually in trying to get us to work across these
Q G for how we can share information and tacit know edge.
W are also working with QOs to do peer assists so that one
Q O having solved a problem can go to another one, and
they can request little teans to nove across the QGOs to
help out. W are also learning howto do problemclinics on
conference calls. So, we find this approach very useful.

[ Slide]

Future QO activities in CM5--we have a national
project that we are doing. It is starting this sumer. It
is surgical infections prevention, and that is in

collaboration with the CDC, the Institute for Heal t hcare
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| mprovenrent and CVMS. The outcone there is getting the right
antibiotic in a tinmely manner.

We are going to be continuing the MPSM5. W hope
to be in production on this in July. W are currently just
finishing our al pha test and begi nning our beta test. Mbst
exciting, we are thinking very seriously about initiating
error managenent pilots in various states for the seventh
scope of worKk.

[ Slide]

So, | would say that overall, thanks to folks in
this roomand what you fol ks have done in blood safety. W
are sort of able to build on that and to nove away from what
we originally thought of as reporting nore into error ng to
what we do with the information approach. W certainly do
have a strong interest in translating what the fol ks at AHRQ
and anyone is learning in patient safety and bringing that
to the Q Os who have a real opportunity to inplenent things
in hospitals. Thank you very nuch.

DR. LEWS: Thank you, Shirley. Before we nove on
to what the sources of errors are maybe | can ask if anyone

has any specific questions for what the federal governnent

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



is doing, both at AHRQ and at CVMS. Do you have any
guestions for Dr. Kellie or Dr. Battles? Yes, Dr. Epstein?

DR. EPSTEIN. For Dr. Battles, you showed us how
the fifty mllion dollars was allocated, but is there any
new nmoney in 02 or 037

DR BATTLES: There is a small increnent of
funding in the 02 budget that we have. There is
approximately two mllion dollars avail able set aside within
the 02 budget for patient safety research projects. Rather
than have a special RFA for patient safety, the applications
are through our regular grant applications. So, anyone
interested in applying for our funding, the guidelines for
how to apply for those funds are avail able on our web site

under grant applications. But funding is sonewhat |inted.

The fifty mllion does nove forward in each forthcom ng year
so that what we funded in 01, those projects will continue.
They are part of the sort of fifty mllion base.

The budget for 03 is another approximately five
mllion dollar increase, and sone of the increase of nobney
is for the Patient Safety Task Force activities. So that
will continue and there are opportunities to get new

appl i cati ons.
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DR. LEWS: Any other questions? Well, hopefully,
you have a good idea that the federal governnent is doing
sonet hi ng about patient safety and have a feel for the
direction that it is going in.

In order to set the stage for the rest of the
conference, we are going to start to | ook at where do
transfusion errors occur. W are fortunate to have a nunber
of peopl e who have | ooked into this and who are going to
present us various aspects where, fromtheir perspective,
transfusion errors occur. To begin these discussions,
would like to introduce Dr. Kathleen Sazama. Dr. Sazanma has
publ i shed regularly on fatalities that are associated with
bl ood transfusion. Besides her doctoral degree, she is also
a lawer and she is a professor of |aboratory nedicine and
vice president of the faculty of academc affairs at the
Uni versity of Texas, M D. Anderson Cancer Center. Dr.
Sazama?

Sources of Transfusion Error

Death from Transfusion: Sources of Error

DR. SAZAMA: Thank you very much for the kind
wel conre fromthe government.

[Slide]
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It is areal pleasure for ne to be a partici pant
in this workshop because, as nobst of you know, errors in
transfusi on has been a source of interest to ne and I am
pl eased that we are now at a point where transfusion is
| ooked upon as one of those areas where inprovenents wll,
in fact, inprove patient safety.

[ Slide]

| amgoing to report to you on ny review of the
FDA reports between the years 1976 and 1995. Most of you
know, of course, that 1976 was the first year the FDA
required reporting, and I only chose a 20-year tine period
because it was the data that | had at hand. The total
nunber of records that were reported to have been coll ected
during that tine was 754. At the tine that I made the FO
request for these records 25 were not provided; 141 were
excl uded because the deaths were either not related to
transfusion or they were related to a viral infection. So I
initially need to nake a disclainmer for those of you who
don't know, the data about to be presented has nothing to do
with the infectious deaths fromtransfusion, other than
bacteria. So the viral deaths are not included in these

data. Those are collected by the CDC. There were 29 donor
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deat hs reported anong these records. | also excluded them
for purposes of this discussion. So there was a total of
754 records, or 74 percent of that total nunber. As |
nmenti oned before, the exclusions included the viral

i nfections.

[ Slide]

Just a quick word about the problemw th the
reporting system and | mean this as a criticismof us in
the profession and not of the governnent necessarily
al though we may share this, that is that the data are quite
vari able. They range from having a short email of |ess than
a paragraph to a record sheet that the FDA conpl etes which
is a transcription of data, to a letter froma reporting
facility, or a letter plus acconpanying reports, or letters
pl us reports, plus autopsies, plus quality inprovenent
reviews, course of action and so forth. So it runs the
whol e ganmut of information that you m ght want to have. A
parent hetical note, if you ask for this information to be
copied for you, the governnment will charge you by the page
and there are lots of blank pages. That is just a note for
my friends in the governnent.

[Slide]
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The nunber of reports per year has steadily
i ncreased. An average of about 37 reports per year are
given. Again, there has been a slight increase over tine
but nothing really statistically significant.

[ Slide]

The causes of death by decade, | chose to report
in this manner since many of you have seen the published
report in 1990 of the first ten years, and that is the first
colum that you see here. | am conparing then the new data
fromthe second decade of reporting. You can see only very
slight differences in the nunbers of reports between the
decades. You will see an increase in bacteria in the bag as
a cause of death reporting. Everything else has renai ned
virtually the sanme proportionally.

[ Slide]

The sources of error that | amgoing to discuss
today are ABO acute henolysis; the non-ABO acute henol ysis;
t he non-serol ogi ¢ henol ysis; del ayed henol ysis; bacteri al
contam nation; graft-versus-host disease; and TRALI. These
are inportant for us to look at, | think, as sources of
error so that we understand where there are opportunities

for change.
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The ABO henolysis data are the ones that are of
the greatest concern to ne because they still represent the
greatest number of reports. Now, | want to caution about
that. Just because it is the highest percentage of reported
i nstances, it doesn't necessarily nmean it is the highest
reason for death fromtransfusion. The reporting system we
currently have is voluntary and is fl awed because it is
voluntary. W have sone data that suggest that as few as
five percent of all deaths are being reported. Perhaps the
nunber is higher than that; one can only guess since it is
vol untary.

| would draw your attention again to a topic near
and dear to ny heart since | happen to be a group O patient.
You will see that the highest risk is for patients who are
group O So Ato O Bto O or ABto Otransfusion is much
nore likely to be found in ternms of deaths. So group O
patients are those that we are nbst concerned about. The
rest of them-obviously you can have Ato B, or ABto B
deaths. You can have B to As and so forth. However, the
nost inmportant thing to remenber is that when ABO errors
occur it is only a problemwhen the inconmpatibility is

harnful to the person receiving it.
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[ Slide]

We have to |l ook carefully at where ABO errors
occur in order to understand what we can do to intervene
productively. You will see fromthe data that in both tine
peri ods drawi ng and | abeling sanpl es represented between 12
and 14 percent of all errors that resulted in fatality.
About 25 percent of the errors occur within the bl ood bank
itself. That is a technological or interpretive error.
About 9 percent of the errors occur when the blood is being
i ssued, a hand-off point, and between 34 and 54 percent, or
an average of 46 percent, at the tinme of transfusion.

[ Slide]

That is inportant, and | will take a little
exception to the coment that Dr. Epstein nmade because it
actually is 59 percent of the tine that an error is nmade
outside the control of the blood bank. Fifty-nine percent
of these deaths are due to failure to properly identify the
patient either at the time the sanple is collected or at the
time the blood is being transfused. That is the opportunity
for inprovenent.

Now, | will not deny that 25 percent of the tine

the errors are being nade in the bl ood bank, and those ki nds
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of errors include the one that is nost troubling, that is,
41 percent of this small nunber of specinmens is using the
wrong sanple for doing the crossmatch. |f you actually
start with the wong speci men, you are obviously not going
to issue the right blood. There was 26 percent that was
identified as serologic msinterpretation. This is within
the head of the technologist. And, 26 percent were
recording errors. Again, snmall data but perhaps sone
opportunity for us to |l ook at systens for inprovenent.

[ Slide]

To reenphasi ze the sources of error for ABO
henmol ysis, 59 percent were for failure to properly identify
the patient. | wll tell you that ny personal bias about
this is that if we were to focus on objective, enforced
systens of patient identification we would probably avoid at
| east 50 percent of all errors that lead to patient
fatalities in hospitals. This doesn't apply just to
transfusions; it applies to every other services that is
applied to a patient when they are not properly identified
for those services.

So, in transfusion nmedicine for ABO deaths, it is

when the sanpl es are obtai ned or | abel ed and when the
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transfusion is given and, of course, we have the 25 percent
bl ood bank error--wong sanple; wong interpretation and
recorded incorrectly. These are ripe areas for inprovenent.
[ Slide]
For the non- ABO acute henolysis, these are the

anti bodi es of particular concern. W do not routinely test

for kell in the blood banks in this country. That is
contrary to the practice in Europe. You will see that if
you don't detect kell, and an anti-kell is present an acute

hemol ytic event, very much |i ke an acute ABO acute henol ytic
event, can occur 30 percent of the time for the non-ABO
acute events. Again, small nunbers, only 33 over this tine
frame, but the nbst conmon was an anti-kell. Also, the Rh
system Duffy A and JKb have all been recorded as having
caused acute henol ytic deaths.

[ Slide]

What are the sources of error here? Wll, either
the anti body is not detected, neaning the anti body was there
but was serologically m ssed, and that nmay be an opportunity
for inmprovenent in our avail able reagents and nethods, or it
could be fromtechnical error which could be addressed

systematically, or the antibody was present but wasn't
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detectable. This may be a conbi nati on of not checking

hi storical records, or checking them but not recogni zing
that the antibody had previously been identified, or having
no hi storical records.

Just a side note comment on that, a coment was
made at a conference | was attendi ng yesterday about what
happens when hospitals close. Hospitals are closing at a
very rapid rate around this country. What happens to the
patient records when a hospital closes? Wwo owns thenf?
Where do they go? How do we access then? 1In transfusion
medicine this is a critical question since it is very
i nportant to know what has happened previously. | think
this is an area where sone attention should be paid at a
hi gher | evel in our society.

[ Slide]

Non- serol ogi c deaths al so occur. |In the decade of
1986 to 1995 in ny opinion, these woul d be egregi ous events
that occurred. Infusion of 10 percent glycerol in the
operating room-this was because the anesthesi ol ogi st
insisted on infusing the tenperature control device which
was ten percent glycerol into the patient, killing the

patient instantly on the table. There were none of these
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reported between '87 and '90, but from'91 through '93 there
were a lot of failures to warm bl ood, using devices that
wer e not approved for such purposes or defective devices.
Agai n, these are areas where either education or quality
control of devices would help inprove them So for non-
serol ogi ¢ henolysis the sources of error seemto be | ack of
know edge or judgnent, that is, human error--which fluids
and additives can be transfused safely; how do you handl e
cel lul ar bl ood conponents, the devices and physi cal

condi tions necessary.

[ Slide]

Over this 20-year time period there were 52 deat hs
due to del ayed henolysis and a whol e host of antibodies were
inplicated in these deaths.

[ Slide]

Typically, these are patients who are very
seriously ill and the del ayed henolysis is sort of the straw
t hat broke the canel's back. In npst cases there is no
error that can be detected, and this may be due to
[imtation of existing tests. That is to say that the

anti body inplicated as the final straw was not detectable
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prior to the transfusion that resulted in the henol ysis that
resulted in the death of the patient.

[ Slide]

Switching to deaths from bacterial contam nati on,
there was a total of 75 such deaths reported between 1976
and '95, and the distribution of inplicated organisns | ooks
like this. Cbviously, it is different for platelets than
for red cells and cunul atively the gram negatives contribute
t he nost, gram negative bacterial contam nation.

What is interesting is if you ook at the data in
the decades you will see a very different pattern | ooking at
the first ten years of reporting where gram positive
contam nation of platelets was clearly much nore common, and
as frequent in red cells as the gramnegatives. In the
second decade of reporting a very different pattern energes.

[ Slide]

The | essons to be learned fromthis? | am not
quite sure and | welconme any comments fromthe rest of you,
but I think we can understand that bacterial contam nation
al nost al ways has an unknown source. W can specul ate about
the potential sources and that can occasionally be

docunent ed, but these are donor related, nmeaning a
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subclinical bacterem a; a coring of the skin when the

speci nen i s obtai ned because the needle has to go through
skin to get it; inconplete sterilization of the skin
surfaces. These have all been inplicated in published
articles, and there have been a few instances of

manuf acturing or storage of the collection of bags, tubing,
needl es, etc. thensel ves.

Again, a lot of research has been undertaken in
the last ten years or so to | ook at these issues of
bacterial contamnation, and | think that will continue to
be fruitful

[ Slide]

Looki ng just at the second decade of reporting
that | called to your attention today, it is interesting
that graft-versus-host disease, which was virtually not
being reported at all between '86 and '90--and | guess |
will take some credit for the fact that reporting has
i ncreased slightly since then when | pointed out that there
were 19 reports in the literature up to 1995 and only one
reported to the FDA in that period of tine. The |esson here
is that this is an avoidabl e disease for many of these

conditions. What we learned fromthis is that it is not
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enough to irradiate biological first degree relatives; you
have to irradi ate bl ood donated fromall relatives and that
is what the standards now require.

| am not sure what we could do about the solid
tunmors, such as the pancreatic cancer and the |ung cancer
but, clearly, any nmalignancy that involves the i Mmmune system
itself--those recipients should and deserve to receive
irradi ated bl ood because it is a very safe practice and one
that is easily intervened.

[ Slide]

So the sources of error for these deaths appear to
be failure to identify certain at risk patients. W rarely
see a report of a death by this nechanismin patients with
solid tunors. There were just two in that decade,
pancreatic tunmor and |lung cancer, but failure to identify
t he i mune consequences of an i mMmune mal i gnancy shoul d not
be a cause for death. There is actually a |lack of systens
for known di seases. There are entities still, hospitals out
there, that cannot reliably identify a | eukema or a
| ymphoma or an i mmune conprom sed patient. Failure to

i rradi ate when you know you should could be either a
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physi cal problemor a technical failure, and both of those
are anenable to system i nprovenents.

[ Slide]

Looking just at a five-year set of data with
regard to respiratory deaths, you can see that there has
been fairly constant reporting of both TRALI and anaphyl axi s
at a very low | evel across this tine period.

[ Slide]

The sources of error for respiratory deaths, if |
can call these errors, are that we are concerned about
mul ti parous femal e donors with anti bodies that affect the
reci pients. W know that npost donors have normal |evels of
IgA and if you infuse that into a susceptible recipient it
can cause death. Wo knows what other factors. The sources
of errors in patients may be failure to detect an | gA
deficient patient with anti-IgA anti bodi es who then receives
an | gA-containing product, and so forth. This is an area |
think ripe for additional research. W really don't
understand all of these deaths. | just heard a death
described to nme yesterday that just doesn't make any sense.
There didn't seemto be any basis for the anaphyl axi s that

was descri bed.
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[ Slide]

What | essons have we | earned? G oup O patients
are at greatest risk of fatality froman avoi dabl e
transfusion error. Think about that. Wat do we do in our
hospital systens or our transfusion services today to
guarantee a hi gher |level of protection for group O patients
if they are at the greatest risk?

ABO fatalities still nost often occur fromfailure
to properly identify the patient. FErrors in patient
identification are correctable today. This is a resource
i ssue. Systens exist or are well along in devel opnent that
woul d provide us with the neans by which we could
objectively identify every patient for every procedure. W
sinply haven't done it.

[ Slide]

Probably related to this comrent, it is
professionally and politically insensitive to suggest that
we cannot afford to institute nmeasures that increase the
safety of patients, but it is shortsighted to overl ook the
fact that hospitals and nmedical groups will quietly decide
whet her they can afford to invest in new safety neasures.

The governnent at | east has stepped up to the plate and said
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we are willing to invest at that level. 1 think the rest of
us have to think about this.

[ Slide]

Significant error reduction in the short termwl|
depend primarily on the education of healthcare workers.
Peopl e have to care that it nmakes a difference that you have
identified the patient correctly at every step along the
way. In the long-run error reduction depends on system
changes. Current research efforts into reducing bacteri al
contam nation and TRALI are worthwhile but are unlikely to
have as great an inpact as systematic patient identification
will have to avoid ABO errors.

[ Slide]

Fi nal thought, not much has changed over twenty-
plus years. | think the essential nessage is that reporting
alone is not a nmeans by which to inprove patient safety. |
real ly applaud the organi zers of this workshop because |
think we are nmoving in the right direction. Thank you very
nmuch.

DR. LEWS: Thank you very much, Dr. Sazama.

think that you have taken an inportant next step in | ooking
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at what the reports have told us and publicizing that
i nformation.

Qur next speaker this norning cones to us fromthe
New York State Departnment of Health. Mst of us at the FDA
know Dr. Linden very well for her activities in various
advi sory comm ttees, particularly the Bl ood Products
Advi sory Conmittee where she has been an inportant
contributor. Dr. Linden is a physician as well as a public
heal th professional, and is currently the director of Bl ood
and Ti ssue Resources, as | said, at the New York State
Department of Health. Dr. Linden?

Transfusion Errors

DR. LI NDEN: Good norning.

[ Slide]

Today | am going to be speaking primrily about
our experience in New York. | think you will see a |ot of
very consistent findings with what you just heard from Dr.
Sazama in terns of the FDA findings as well.

[ Slide]

Manma Hobbs is at the | aboratory and they say, "oh
darn, the trouble with blood cells is they are all the sane

color.” That is the fundanental problemthat we have. The
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bl ood does | ook alike. The blood sanples all |ook alike and
that is why the | abeling and keeping track is so very
important and why it is prone to human error.

[ Slide]

| would like to first start out by just giving a
fewillustrative exanples that | think illustrate very
consistent findings that we see in a |lot of these types of
cases that we observe.

In this particular case there was a 30-year old
man who was in a notor vehicle accident and was admitted to
the surgical intensive care unit. Although he was group O
t he highest risk, he actually received a unit of group A red
cells. He had an acute henolytic transfusion reaction which
was not recogni zed by the resident who attributed it to his
underlying condition. Then he received a second unit. In
| ooki ng at how this happened, it was found that, firstly,
sequential identifiers were given both nunerically as well
as the al phabetic identifiers that were given in lieu of a
name for this particular patient, WM WN. W can certainly
see that woul d be very easy to confuse.

In this particular case, because of tine, the

bl ood bank tech bypassed the conputer systemthat could have
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hel ped detect the confusion and ultimately the nurse failed
to identify the patient properly. In this particular case
at least six different people made errors or could have

hel ped avert the adverse outcone. And, this is something
that we do see frequently.

[ Slide]

Case nunber two involves a unit of blood collected
by a hospital but the testing for infectious di seases was
done el sewhere. These results were not reported back
el ectronically but were reported back by fax, which stil
happens today in many situations.

[ Slide]

I f you | ook at panel A, this result here, it |ooks
like Opositive and it was considered to be O positive and
rel eased as an O However, by a re-faxed transm ssion using
the high resolution setting instead of the standard setting,
you can see that this was actually supposed to say B
positive. You can also see that the unit nunber, which
have truncated here, is actually 89, although it |ooks |ike
09 up here. So, it is very clear that fax transm ssions are
not very reliable. They can be very easily m sunderstood

because of the nature of the clarity.
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[ Slide]

Case nunber three is a 41-year old man who was
undergoi ng a | am nectony. A postoperative bl ood recovery
devi ce was used, as surgeons seemto like to do, and 150 mi
of sangui nous reddi sh fluid was col |l ected, which probably
didn't have that many red cells init, along with air. This
particul ar device was such that there was air in the bag
whi ch needs to be manually renmoved. |In this particular case
there was a shift change, with a new person com ng on the
shift who was not famliar with the device and was not aware
of the need to manually evacuate the air, and the two-m nute
in-service training by the other staff was not sufficient.
This person infused the fluid under pressure and the
patient, in fact, suffered a fatal cardiac arrest due to a
massive air enbolism This was an exanple of insufficient
knowl edge on the part of staff in ternms of how to use a
devi ce.

[ Slide]

Al though this is not transfusion related, it is a
case | would like to talk about because it is very
illustrative. There were two patients undergoing

endonetrial fertilization on the sane day. Enbryo was
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stored and on day three they were ready to be transferred.
They were both on the warm ng stage at the sane tine. At
this point the enbryos are graded for whether they are
suitable for transfer or not. 1In this case patient B had a
group of enbryos that were satisfactory and a group that
were to be discarded. Those discarded enbryos, by m stake,
were transferred to a different patient. The enbryol ogi st
actually recognized the error at the tinme and gave the
patient a second catheter, which is not at all unusual in

t hese types of situations. So, the patient, nine nonths

| ater actually had twins with different parentage. 1In this
particular case it was a Caucasi an woman who actually had a
Caucasi an and an African-Areri can baby.

What is interesting to note is that the SOPs in
this particular facility did call for only handling enbryos
fromone patient at the sane tinme which is the proper way of
keeping things straight. But the enbryologist, with a
Ph.D., felt that he knew better and he coul d keep things
straight and didn't have to foll ow the SOPs.

[ Slide]

| would |ike to present sone findings that we have

made in New York fromour mandatory error reporting system
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Al though it is mandatory, obviously ultimtely everything is
voluntary. It is a passive system However, when the
surveyors go on site, they do, in fact, ask staff about
errors and generally. You can't include everybody so we do
sonetinmes find things on site that have not been reported,
but not many. Reporting conpliance is actually very good.

What we found is that one in 38,000 units was
transfused that was, in fact, ABO inconpatible. These
figures, in fact, are very simlar to the serious hazards of
the transfusion reporting systemin the United Ki ngdom
Their findings are very simlar to these. W also found
about one in 40,000 ABO conpatible units that were
transfused, with an overall rate of one in 19,000. W nade
an adjustment for the ABO conpatible units that were
erroneously transfused that may not have been detected to
estimated an overall rate of one in 14,000 units going to
the wong patient.

When you think about the current risks for
i nfectious diseases related to transfusion, clearly the risk
of getting the wong unit exceeds all of the conbined

i nfecti ous di sease risks, even though it is not what nost
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patients are concerned about. W did have fatalities in
this particular series, a risk of about one in two mllion.

[ Slide]

As Dr. Sazama said, the nunber one problemis at
the tinme of admnistration. W found that 56 percent of the
errors accounting for these erroneous transfusions occurred
out si de the bl ood bank which is, again, very consistent with
what Dr. Sazanma just told you. Twenty-nine percent were in
t he bl ood bank al one, and 15 percent had a conbi nati on.

Qut side the bl ood bank identification error at the
time of transfusion, 37 percent is the nunber one problem
A nurse--in nost cases it is a nurse admnistering the unit
does not adequately identify the patient and gives the wong
blood to the wong patient. Thirteen percent are phlebotony
errors at the tinme of the original sanple. |f you have the
wrong sanple in the first place you are going to issue the
wrong blood group; it is going to be wong all the way
t hr ough.

Wthin the blood bank there was a m xture of
t hi ngs, a conbination of testing the wong sanple; making a
technical error in testing; issuing the wong unit; nmaking a

clerical or transcription, what Dr. Sazama calls a reporting
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error. Also, you could tag the wong unit or nmake a
clerical error, including reporting information on the wong
slip.

[ Slide]

There were al so conmpound errors, primarily that
t he bl ood bank issued the wong unit and the nurse on the

fl oor could have detected the discrepancy but failed to do

so. In one percent of cases the wong unit was tagged.
[ Slide]
How were these discovered? Well, in our series

about 28 percent were because the patient had a henol ytic
transfusion reaction. Another 21 percent were at the

bedsi de. The nurse sort of did one of those "oops" and
realized that he or she did sonmething wong. Twenty-two
percent basically went unnoted until there was a subsequent
bl ood request and the error was noticed at that tinme that,
you know, the patient's blood type changed, for exanple. A
smal | nunber, five percent, was through supervisory review,
and then there was a |l arge, sort of m scellaneous group of
peopl e realizing things at sone point for sonme reason.

[Slide]
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The good news in part is that when | ooking at the
patients who are known to have received ABO i nconpati bl e
bl ood, alnpbst half of themactually had no adverse effects
at all. O course, there could also be death and that could
be froma very small anpunt, as low in our group as 30 ni.
Dr. Sazama said even less than that in their series. But
there al so were sonme synptomatic henol ytic transfusion
reactions in 41 percent, and seven percent had serol ogic
findings only. As | nentioned, we did have about two
percent that had a fatality due to this. W also found that
four percent of patients died coincidentally. Just because
they got the wong blood and died doesn't nean that they
died fromthe incorrect blood so we | ooked very careful ly at
the nedical findings in those cases.

[ Slide]

We al so | ooked to see if there were different
frequencies of reported events in different sizes of
transfusion services. W did find, in fact, that these
events of giving the wong blood to the wong patient were
statistically significantly nore frequent in smaller
facilities that transfuse fewer than 2000 units a year. It

is possible that such facilities do not transfuse as
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frequently and people are not as proficient, but it is also
possi ble that this could be an artifact of actually better
reporting and better error detection at small facilities.
Perhaps there are nore occurring at larger facilities that
aren't being detected. It is very difficult to know why
this is.

[ Slide]

| would also Iike to nmention that in this
particular series | amonly tal king about the nost
significant events, those that led to a patient getting the
wrong bl ood. There are obviously many, many nore ninor
types of errors that are not discussed in this particular
seri es.

W tried to identify contributory factors, what
did sone of these events have in common? Some of themtend
to be very simlar. W saw the sane things over and over
again. W tried to get at some of the underlying systens
factors that m ght be subject to change or inprovenent. One
thing we saw is that the safeguards that were in place were
often bypassed. For exanple, a patient in OR may have the

wri st band renoved and then you don't have the wist band to
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check so you have to do things a little bit differently and
not follow the usual matchi ng procedures.

We al so found that at the tinme of phlebotony using
pre-printed | abel s was problematic because it is very easy
to grab the wong one. It seened that on-dermand | abeling at
the tinme would be a way that some of those could be
prevent ed.

W saw very frequently that the patients who got
m xed up were patients who had either the same nane or very
simlar names, who were either in the OR at the sane tine or
who were on a nedical floor at the sane tine by coincidence.

Al so, consecutive identifiers, as in one of the
exanples | gave--if medical record nunbers are assigned in a
sequential fashion, then the two patients who cone in next
to each other are only going to differ by a single digit.
This occurs in the neonatal unit. For exanple, you may have
twins that wind up with sequential identifiers and they may
not even have first names at that point so there nay be
limted ways to distinguish.

We al so found that tel ephone and ver bal
comuni cations, as we all know, are very prone to be

m sinterpreted and m sunderstood. As in the exanple |
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nmenti oned, fax communications are a very frequent problem
Actually, it didn't occur frequently but it tended to be a
probl em where fax conmuni cati ons were used. Were there was
a conmputer systemin place, if it was not used and a manual
system was used instead, that was a probl em we observed.

| al so have here inadequate consideration given to
patient input because in a very small nunber of situations
the patient said that is not ny blood type and it was
i gnor ed.

[ Slide]

Sonme of the systens factors that we identified
i ncluded | ack of delineation and responsibilities. People
didn't know whose job was what. As a result, sonething
didn't get done that should have gotten done. In sone cases
there were not proper SOPs or they were not followed, as in
the enbryo exanple | gave; in sone cases a |ack of proper
trai ning, such as the postoperative bl ood sal vage device
that I nmentioned, and in terns of mtigating possible
adverse effects; and in sone cases there was insufficient
trai ning and recogni zi ng and handling an acute transfusion
reaction that could at least mtigate the adverse effects if

an error does occur. In some cases there was unapproved
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equi pnent avail able for use, such as the creative ways of
warm ng bl ood that Dr. Sazama nmentioned. W observed sone
of that as well.

[ Slide]

| would just |like to nmake the point that
aut ol ogous bl ood is not conpletely safe. It can also be
given to the wong person. In fact, if you are accepting
seropositive units there is not only the risk of ABO
inconmpatibility, there is a risk of transm ssion of an
i nfectious disease as well. In one particular series that
we had, we found a 1 in 16 risk of erroneous transfusion of
aut ol ogous bl ood. People were clearly not being nore
careful with autol ogous than they were with all ogeneic
bl ood.

[ Slide]

This is simlar to findings of others. The
Ameri can Associ ation of Bl ood Banks certainly found that 1.2
percent of facilities had one or nore erroneous autol ogous
transfusion during a particular year. Bear in mnd, this is
1.2 percent of facilities that had at | east one event; this
is not 1.2 percent of units. And, one in five facilities

had situations where bl ood was transfused in the wong
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order, that is, autononous was avail abl e but all ogeneic was
used i nstead.

[ Slide]

CAP had a simlar survey with simlar findings.

[ Slide]

| would also like to just nention briefly testing
errors. In this particular case | amreally thinking of
i nfectious di sease testing, although sone of the sane things
can apply to hematology testing as well. Testing errors can
occur in one of the three phases of testing: the pre-
anal ytic phase, that is, at the tine of phlebotony sanple
col l ection, |abeling, handling and preparation. These
errors do occur now. A major blood center in New York just
had one of these. W are still not good at the tinme of
col l ecting donors and keeping the sanples straight.

[ Slide]

There can al so be errors at the anal ytic phase.
I n our experience, these are nmuch nore frequent when there
is not automated testing, as you would expect. W
previ ously published a series that one in 20,000 units had
errors in testing. They were, however, nostly at the post-

anal ytic phase, that is, at the tine of reporting. Mny
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bl ood centers have automated reporting so that

el ectronically the results are transmtted back to the
conmput er system but many hospitals that do their own

col | ections do not have such automated reporting. So, one,
t hey can cone back by fax, which is a problem or there is a
transcription step. W, in fact, have observed that that
transcription step is a significant opportunity for error.
That does, in fact, contribute to the risk of transm ssible
di seases in blood. 1In fact, at one point several years ago
we actually reported that we had nore H V transm ssions
related to error than we did to wi ndow period transni ssi ons.
This has been a significant problemso | just wanted to
mention that as a problemto be aware of. Thank you very
nmuch.

DR. LEWS: Thank you, Dr. Linden. Are there any
guestions that anyone would like to present to either Dr.
Linden or Dr. Sazama? Yes? Thank you for coming to the
m ke, and if you will identify yourself | would appreciate
it.

DR. MCCARTHY: Leo McCarthy. | just wanted to ask
a couple of questions first of all to Kathleen. Wen you

went through your data for this, touching on what Dr. Linden

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



said, did you find the incidence higher in smaller
facilities than in larger facilities? That is the first
guesti on.

DR. SAZAMA: Leo, as you may or may not know, when
the data are reported to the FDA they don't necessarily
rel ease the nane of the institutions fromwhich the data
comes. | nmade no effort to try to tabulate that at all

DR. MCCARTHY: The ot her question is about the
fatalities. Wre you able to determ ne what nunber of those
occurred in the operative theater where seizure was
involved? That is a point in question at |east for ne
because we find out, where | amfrom that we have an awfu
ot of errors in the OR by our colleagues that are giving
t he bl ood under surgery and | am not sure | have ever seen
t hat dat a.

DR. SAZAMA: In the original report | published,
in the ten-year sunmary sonme data were reported in terns of
the likelihood of that occurring in the OR and ER  Again,
these are both places where the normal systens for
transfusion often are nodified or altered in sonme way. |
don't recall the data fromthe second data. | have it

collected; | just didn't choose to report it here.
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DR. MCCARTHY: Well, we all know the CAP survey
years ago showed the trenendous error in arnbands. Then a
guestion correlated to that would be how many of these
deat hs were actually in children where kids can't be asked
their blood type, and so forth and so on? Was that data in
sonme of your original twenty-year --

DR. SAZANMA: | don't think | have ever published
the data, but the nunber of fatalities in children is
relatively small. The ABO deaths are a vani shingly snal
percent age of those. Several of the other, the non-
serol ogi ¢ henolysis involved pediatric patients, the Pedia
| anmp use and so forth. But for the ABOthere were a few, a
handf ul .

DR MCCARTHY: Last and not |east, since in the
| ast five years | suspect you have at |east glanced at the
data that has been reported, is it basically the sanme now or
has it gotten a little better since this error and error

reporting is sort of sliding under the high-drive objective?

DR. SAZAMA: Well, in ternms of the nunbers of
reports, it has been relatively stable. | think there has
been a slight increase in recent years. | think there has

been a slight change, although the nunbers are so snmall you
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can't do any sort of neaningful statistics, but | do think
what happens is the Hawt horne effect, which is when we call
attention to things and start |ooking at them we start
reporting themat a higher rate, and | think there has been
a slight shift interns of the nature of the deaths that are
bei ng report ed.

But it still is just a very small percentage of
the overall picture, and | think it is inportant to renenber
and pay attention to Jeanne's data because | think what is
really helpful to us is to understand the near-m sses and
| earn fromthose data, you know, where in the system were
the interventions applied and where did they actually help
to avert errors. | think that is another fruitful area for
di scussion. | only wanted to be sure we | ooked at the
fatality data, one, because the FDA has diligently collected
and, nunber two, because it does give us at |east sone
pi cture of how death occurs when only life is intended.

DR. LEWS: Before we nove to other sources of
transfusion error, let's take a break. W have coffee and
food outside in the | obby. Let ne remi nd you that they
don't want food in this particular auditorium Thank you.

[Brief recess]
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DR LEWS: W are fortunate to have Dr. M chael
Busch present sonme new data. | understand that he has been
honing his presentation up until yesterday, where he was
working on it in Atlanta. He is a very busy person. Those
of us at the FDA appreciate a lot of his input on infectious
di sease risks with transfusion and bl ood donors. W see him
frequently providing information to our advisory commttees.
To give testanment to his energy and focus, he is the vice
presi dent of research at Bl ood Systens, Inc., Scotsdale,
Arizona, and Bl ood Centers of the Pacific, San Francisco,
California. He is an adjunct professor in the departnent of
| aboratory nmedicine at the University of California, San
Franci sco, and acting president of Bl ood Systens Foundati on,
Scotsdal e, Arizona. W are |ooking forward to Error
Surveillance in Blood Donor Infectious Di sease Screeni ng.
Dr. Bush?

Error Surveillance in Blood Donor |nfectious
D sease Testing

DR. BUSCH. Thanks very nuch.

[ Slide]

Actual ly, when this neeting was first schedul ed

for last Novenber, | think, and | was asked to present |

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



wasn't very enthusiastic about presenting. | have done sone
work, as | will show you, on neasurenent of error rates in
bl ood screening but | didn't feel we were really on top of
it. But, actually, over the course of the three or four
nmont hs since the nmeeting was postponed to 9/11 we have
actual |y devel oped what | amvery excited about, which
really think is a new strategy to systematically detect
errors in blood screening; track those errors; respond to
them and inplenent systeminprovenents to further reduce
bl ood screening error rates; and also quantify the inpact of
these errors in ternms of risk

This was the result of a collaboration and
di scussions actually over the holidays with Sue Strane and
Roger Dodd. There has been a | ot of work over the |ast few
nmont hs both by Susan and Roger at the Red Cross, Sally
Cagliotti and Joan MAul ey at Bl ood Systens Laboratory, and
Leslie Tobler and ny group at BCP

This is data, | should enphasize, that is from
| arge bl ood screening systens. Sone of the earlier coments
about test errors, for exanple, with ABO typing attributed
to bl ood banks--1 think it is inmportant to recognize those

are all transfusion service errors, hospital-based bl ood
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distribution sites. Gbviously, there are snaller bl ood
banks and transfusion services or hospital-based collection
systens, and | think it probably would be inappropriate to
directly extrapolate sone of the findings I will present to
those smal |l er systens. These are the |arge bl ood screening
syst ens.

This programis al so coordi nated through the
NHLB/ REDS NAT study group, which is a collaborative study
group under NHLBVI support that is doing a variety of
studies related to the inplenentation of nucleic acid
testing.

[ Slide]

Actually, I want to start by showi ng a couple of
slides that | pulled fromthe web at CBER that Kathy Zoon
presented just a nonth of so ago at a CBER program | think
the New Ol eans quality program It sort of presents a bad
story. In the orange bars you are seeing the nunber of
bl ood product deviation reports attributed to |icensed bl ood
banks versus these unlicensed, sort of hospital collection
versus transfusion services versus plasnma centers over tine.
You see this horrible increase in the nunber of reported

bl ood- bank rel at ed probl ens.
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[ Slide]

However, on further analysis you see that al nost
all of these are due to what are considered donor
suitability problens, post-donation information reports and
recall activities that are really not, to ny mnd, the
critical events in terns of blood risk, things |ike adding
DCID deferral s when donors cone back and acknow edge a
hi story of having been in Britain, it triggers a fornmal
notification recall. Qobviously, you know, a lot of this is
i nportant but the real enphasis is down here in terns of the
i ssues of labeling and testing, which actually have al
declined in parallel with this increased overall reporting
due to these post-donation information report activities.

[ Slide]

This is also a slide that actually Kathy didn't
show but it is data that we have generated through a variety
of studies, nostly NIH funded, NHLBI prograns that have
nmonitored the risk of these major agents over time and show
the dramatic logarithmc reduction in the risks of the major
agents as a consequence both of inproved donor sel ection,
but particularly the devel opnent and inplenentation of very

hi gh sensitivity assays.
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Most recently, as you all know, over the |ast
several years we have introduced nucleic acid testing into
routine screening for HV and HCV, which has resulted in
anot her al nost |og reduction in HCV and a margi nal, sort of
i ncrenental reduction in HV risk. W are now talking about
ri sks of blood transfusions in the one in two mllion range
for these npjor agents. So really a dramatic, dramatic
success that contrasts with the errors you heard about
earlier in terns of in-hospital transfusion errors.

[ Slide]

In terms of the risk, for a while we have realized
that the residual risk of the screened agents can be broken
into these four major categories of risk. A lot of focus
has appropriately been on the w ndow period reduction;
concern over viral variants like group OH YV, the
possibility that we have now confirmed in rare cases of
peopl e who don't form serol ogi c responses and can be chronic
carriers. But relevant to this discussion, for a while we
have realized that testing errors are one of the four mjor
sources of risk.

[Slide]
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Wen we tal k about testing errors, as Jeanne
Li nden pointed out, a lab testing error, in a sense, can be
narrow y defined but the truth is that there is a whole
chain of events that are related to how a person gets
tested, a donor. There is the collection and |abeling of
the tubes and the bl ood bag all the way through the
processi ng of the sanple; reagents; manufacturing and cells
and performance of the assay; how the results are
interpreted, manually or automatically; how those results
are eventually transferred into a conputer systemthat
enabl es | abeling and rel ease of the blood. Wat we need to
try to do is to nonitor this entire process to the extent
possi bl e.

[ Slide]

W did a study, as | nentioned, about four or five
years ago that we published in 2000 that | think for the
first tinme has strategy to nmeasure routine error rates.

Qobvi ously, one can do proficiency surveys and have sanpl es
coded comng from CAP or others that are tested in bl ood
bank | abs, but those are always handl ed specially and really

don't nmonitor the whole chain of the process. They sinply

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



eval uate whet her the technicians are proficient at running a
series of control sanples.

Rat her than that narrow approach, what we thought
of was an approach that could actually track sanples that
were comng to the labs routinely, in essence nonitoring the
whol e process. The approach that we took in this study was
to |l ook at a | arge dat abase of over five mllion donations
by one and a half mllion donors. W asked how many tines
were there donors who tested confirned anti body positive and
t hen gave a subsequent donation. You would say how could
that be? These people should be deferred. Well, sonetines
all o donors do conme back and give again even though they
shoul d have self-deferred and that is not picked up and the
sanpl e goes through. The vast mpjority of allo's do get
interdicted. They don't cone back. They are notified or,
if they do come back, they are not allowed to give.

What we did here in order to nmake an informative
anal ysis was to include autol ogous donors who are, in nost
centers, allowed to give again if they are infected with HCV
and in a nunber of centers even H V-infected individuals are
allowed to give for thenselves. Wat we ended up being able

to | ook at was over 2000 donations that were given
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subsequent to a confirmed anti body positive donation by
about 1200 donors. Sone of these donors actually gave auto
donations tw ce subsequent to their first confirnmed
positive.

In this analysis we identified initially 11 cases
that were negative on a followup sanple EIA. So the
conput er systemindicated that they were non-reactive. Wen
we investigated those cases, and | will illustrate this, ten
of themwere really not what we woul d consi der frank
procedural test errors. They were borderline reactive
sanpl es picked up, in the first place, just over the cut-off
and the subsequent donation was just under the cut-off.
These were all associated with earlier generation relatively
i nsensitive assays.

[ Slide]

This just summarizes that of these 1224 foll ow up
donations, 19 donors were HI V-infected, gave 33 subsequent
units. Al were reactive on subsequent donation. Most of
t hese, as you see, were HCV because it is a much nore
preval ent agent. So, we had 1800 subsequent donations by

HCV- i nfected donors, and nine of themactually on follow up
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tested anti body negative. So, an overall 0.5 percent rate
of initial error rate.

[ Slide]

But then when we | ooked at these again, as
illustrated here for these donors. These were HILV-1I
i nfected donors who were screened by HTLV-I assays. You can
see in these two exanpl es autol ogous donors giving only a
coupl e of weeks apart, and these donations were initially
detected based on a very borderline reactive result, Sto C
just over one. In the followup sanple, although
technically non-reactive, it was just below the cut-off.
So, this is not really tal king about, test error. This is a
bad test. It was subsequently fixed.

[ Slide]

For HCV, just for sone other exanples, is simlar.
In the first exanple an allo donor gave about four nonths
apart, and the first donation was reactive; the second was
just under the cut-off.

Here are a few nore autos. In this case the
initial donation was picked up as reactive and repeated
reactive. The followup was initially reactive but the

duplicate repeats were just under the cut-off. Again, these
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are HCV 2.0. These were earlier generation assays by Otho.
W are nowinto the 3.0 assay and all of these individuals,
you know, would be off scale on Sto C

But the inportant case is down here on the bottom
This was a donor who was an autol ogous donor, givVing
serially over the course of a few nonths who had two
sequential blazing reactive donations followed by one that
was flat negative. W got this donor back. W were able to
confirmthe infection and there is no question this was
sinply a test error.

[ Slide]

If we then | ook at that test error rate, which is
t hat one case, 0.05 percent, in this paper, we quantify the
i mpact of error by multiplying the error rate tinmes the
preval ence of infected donations com ng through the donor
pool, the allo donor pool. Fromthat, we could calcul ate
the risk per ten mllion, or about the nunber per year in
the U S. of predicted infectious units that would be
rel eased erroneously due to the failure to accurately test a
preval ent infection.

[Slide]
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Then we took those nunbers and we plugged those
nunbers into our overall risk conpilation, which conpiles
the estimates for risk for each agent from w ndow peri od
donations, fromthese variants, from atypical or
i mmunosi lent carriers, and then totals out the risk. What
you can see is that there are some theoretical risks due to
erroneous rel ease of positive units, but prior to NAT they
really only accounted for a small fraction of the ri sk,
about two to ten percent depending on the agent. The bul k
of the risk was wi ndow period. O course, now we have
i ntroduced NAT and we have introduced NAT predom nantly to
catch these wi ndow phase infections. So, one mght be
concerned that errors have beconme a relatively nore
i nportant source of risk now that we have closed the w ndow
period risk.

[ Slide]

Actual |y, what we have cone to understand is that
t he exi stence of a parallel NAT and serol ogi c screening
system such as now exists is an extraordinarily efficient,
redundant testing strategy that detects these errors and
prevents the rel ease of any product that m ght be

erroneously tested on one systemor the other. Mbdreover, it
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has given us a strategy to actually nonitor errors

t hensel ves because if we sinply identify cases that are

di scordant, where there is a NAT positive, antibody negative
donation, and we investigate what initially m ght be
interpreted as a NAT yield case, virem c seronegative, by
routinely retesting that sanple for anti body we can detect
fal se-negative serology errors. All the systenms routinely
do this. So we actually have a conprehensive systemto
detect all false-negative serology errors for HV and HCV
t hrough investigati on of NAT positive, antibody negative
cases.

On the other side of the coin, we also identify
donations that are confirned seropositive that are negative
for the RNA assays. Qur expectation is that nost of these
are individual s who have resolved HCV infections or, in the
case of H'V, we know that there is a problemw th fal se-
positive Western Blots. So, our assunption was that a | ot
of these were sinply expected, resolved infections.

By perform ng investigations of these sanples
t hrough performance of individual donation NAT on sanpl es
that are antibody positive but negative by mnipool NAT, we

are able to detect the virem c subset of these sanples that
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were m xed by m ni pool NAT, and then through a study of

t hose sanples we can determ ne whether they were m ssed due
to an erroneous performance of the m ni pool NAT system or
due to a lowviral load. By doing the work to not only
catch these nunerators but to quantify the denom nators
corresponding to these cases, we are able to actually
guantify the rates of these events and also initiate
corrective action to reduce the probability that they would
happen in the future.

[ Slide]

What | will do nowis first present the experience
with investigating the NAT yield cases to identify the
serologic errors and then go to the use of the serology in
NAT di scordant cases to find NAT errors.

This first exanple is froma |large bl ood system
that over three years has tested 14.3 mllion donations by
both NAT and serology. 1In the first year experience, 2.3
mllion donations, this systemidentified 10 HCV what
appeared to be RNA positive, antibody negative donations.
However, on retest of those presunptive yield cases
serologically on the alternate tube source where the NAT

tube was retested serologically, in fact, in this case they
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actually tested the plasma conponents, there were three of
t hose presunptive yield cases that were actually fully
anti body positive. So, clearly, there had been an error in
perform ng the serologic testing.

| mportantly, we derived the rel evant denom nat or
for these three cases and that denom nator is the nunber of
virem ¢ RIBA-positive donations that were screened during
the corresponding period of tine. |In other words, how many
virem c donations that were anti body positive were screened
fromwhich these three sanples, that failed to detect by the
anti body test, were observed? That yields a rate of 0.13
percent during this first period of tine.

Over the subsequent two years of testing over 12
mllion donations in parallel, this systemidentified 59
initial apparent NAT yield cases, all of which were retested
serologically and only one additional case has been observed
that was anti body positive. So, a substantial reduction in
the resulting rate to 0.12 percent.

[ Slide]

A second system screened 3.5 mllion donations
over this approximtely three-year period and identified 14

NAT yield cases and failed to detect any of those on retest
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as antibody positive. So, a zero nunerator over 2700 RIBA-
confirmed positive, NAT-positive donations were screened
during this period through a routine system and so our
denom nator is that nunber with zero events.

In summing the two systens in alnost 18 mllion
donations tested, 84 were virem c seronegatives. Four were
found on further investigation to be fal se-negative anti body
errors. So there was an overall rate of 0.03 percent.

[ Slide]

In terns of HV, the first system 14.3 mllion,
had six H 'V yield cases, none of which were anti body
positive on retest. During this period they observed 454
confirmed bl ot-positive virem c donations. So, zero out of
454 is the fal se-negative error rate for the H 'V anti body
test system

In the second system 3.5 mllion donations, there
were two NAT yield cases. Neither of them was anti body
positive on retest. However, there was one sanple that was
repeat reactive on the licensed test of record that was
negative on the EIA test of record. It repeated negative on
the test of record but was found to be strongly reactive on

the alternate licensed HV anti body screening test, which
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has better w ndow phase sensitivity. This was a very early
seroconverting donor who was m ssed based on the test

enpl oyed, not due to a performance system problem So we
didn't consider this a procedural test error.

[ Slide]

So in sum for HV over 18 mllion donations; 8
NAT yield cases. None of themwere determ ned to be
serologic test errors. So, the rate of error in HV
screeni ng, zero of 580.

[ Slide]

Moving on to the question of how good is the NAT
system how nmany errors may occur in the RNA testing side,
we kind of stunbled on this. It started out with our
interest in how frequently were there lowlevel viremc
sanples in the persons who were confirnmed anti body positive
but NAT negative, and should we be repeating Rl BA-positive,
m ni pool NAT-negative sanpl es by individual donation NAT for
donor counsel i ng purposes?

So, the first systemactually investigating this
guestion identified initially 906 HCV confirmed Rl BA
positive donations that had tested m ni pool NAT negati ve.

During the early phase testing by this systema |ot of the
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confirmed positive or the EIA reactive sanples were tested

i ndi vidual ly before pooling was begun. So for our purposes,
we restricted our focus on the 357 HCV confirmed positive
donations that had been screened in mnipools and had tested
negative by m ni pool NAT. O those, 356 had sanpl es
avai |l abl e for individual donation PCR analysis and seven
sanpl es were found to be PCR positive.

This is not a surprise, but what we expected was
that these would be very low viral |oad sanples. In these
chronically infected seropositive people the viral |oad had
been suppressed to a level that couldn't be detected by the
pool ed NAT, given the dilution factor.

[ Slide]

But when we | ooked at the viral load in these
cases, six of themwere as expected, low viral |oad sanples
that were m ssed because of the sensitivity of the systemin
the context of the small pool. But one of these sanples was
bl azing virem c, over 7000 copies. Not only was it readily
detected and quantified undiluted, but had anple viral | oad
in 1:16 dilution to be detected by the pooled NAT. So we
interpreted this case as a fal se-negative testing error by

t he m ni pool NAT system
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[ Slide]

This is a summary of that system experience, 357
cases investigated; seven viremcs identified, one of which
was a high level virem c who should have been detected by
m ni pool NAT but was not. The rel evant denom nator was
estimated as a correspondi ng nunber of anti body-positive
virem c sanpl es that were detectabl e by m nipool NAT, about
1400, and it enabl ed quantification of error rate due to
NAT.

The second system we |ooked at 177 sanpl es that
were RIBA positive and m ni pool NAT negative, and 11 of
t hese, on duplicate retest by individual donation TMA, were
found to be positive for RNA. N ne of these 11 were only
positive on one of the two duplicate repeat individual
tests, extrenely lowlevel viremcs, and the other two had
low viral load also and were negative at 1:16. So none of
these were test errors; they were very low viral | oad,
seropositive carriers. So, this becones zero over 578 for
the error rate estimte.

In terns of HCV, this is sonmething that, as
menti oned, we kind of stunbled into and began to reali ze

that this is an approach to detect NAT errors. Right now we
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have over 2400 sanples fromthe |larger systemthat are in

t he process of having individual donation NAT testing done,
sanpl es that have over the |ast several years confirnmed Rl BA
positive but mnipool NAT negative. W are going to be
dramatically increasing this data set over the next several
nont hs.

[ Slide]

Wth HV though it is routine that when we get a
donor who is H'V Western Bl ot positive but tests negative
t hrough routine m ni pool NAT, we investigate those cases
t hrough performance of individual donation NAT. One |arge
systemidentified, over the course of about two and a half
or three years of testing by NAT, 31 subjects who were
confirmed Western Bl ot positive but negative by m nipool
NAT.

[ Slide]

This summari zes the first 13 of those cases. It
turns out that the vast majority of these are fal se-positive
Western Blots. The way we know that is by the pattern of
reactivity. It is this inconplete band pattern, |acking a
p31l band. 1In addition, all these cases were borderline

reactive on the screening EI A and were negative on repeat
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PCR both on the index donation and foll ow up sanples. There
was a small nunber of cases that were truly seropositive

i ndi vi dual s--the gold regions, and in sone of those cases
even individual donation NAT could not detect virus. In the
few where we could detect virus, the viral |oad was very | ow
copy nunber so the negative mnipool was attributable to the
low viral load and the dilution factor of the testing.

[ Slide]

In this final series of these cases, the sane
story; a couple of lowviral |oad cases, but the vast
majority of these H V-blot positive, RNA-negative sanples
represent false-positive Western Bl ots.

In sum for the two systens we investigated 32
cases of Western Blot positive but mnipool NAT negative
findings, five were found to be lowlevel viremc. None of
these had a viral |oad that would be consistent with a
m ni pool NAT testing error. So, for HV we identified zero
out of 580 virem c donors in whomthe mnipool NAT failed to
detect virem a that should have been detected, given the
syst em

[Slide]
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This sunms up sort of everything in terns of
conbining the results fromboth systens and for both
viruses. In ternms of serology errors these were identified
t hrough investigation of 91 NAT positive, antibody negative
cases, apparent NAT yield cases. Through investigation of
t hose cases we found four exanples where the donor was, in
fact, antibody positive to HCV and shoul d have been detected
by the anti body test but was found as a result of the
virema in the absence of the antibody reactivity. The
rel evant denom nator is 14, 000-plus. W got an error rate
of 0.028 percent with the confidence bound.

Simlarly, in terms of NAT errors we had 566
i nvestigated seropositive, NAT negatives. W had one
apparent error in NAT with a 2500 denom nator for this error
rate. Again, this nunmber will increase dramatically. There
are about 2400 sanples in the pipeline for testing nowto
better quantify NAT error.

[ Slide]

In terns of the inplications of these errors, in
order for these errors to result in the release of a
positive unit you have to understand the rate of positive

donations, the preval ence of virem c infected donations
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entering the donor pool, the testing site. Then, in order
for one of these units to get through, it needs to both test
erroneously negative on serology and NAT. So the prediction
for the nunber of hot units that would get out with conbi ned
fal se-negative results on both systens is sinply the product
of these rates, 63 per mllion plus this fraction tines this
fraction. This is now expressed as the risk per billion.
You can see that with H'V the probability that an infected
donation woul d get through the systemis, like, six per
trillion. For HCV, because the preval ence comng in is

substantially higher, the risk beconmes about one per ten

billion.

[ Slide]

Just to take it to the last step, this is with the
current systens in the large prograns. Inportantly, we have

made a nunber of advances, and are expecting further
advances, in the capacity of the automated testing systens
in blood centers. Sally Cagliotti and her associates at

Bl ood Systens Lab have done | arge-scal e eval uati ons of both
exi sting and newer systens. Blood Systens Lab tests over
one mllion donations per year. |In this analysis they

eval uated two test of record systens, the earlier system
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that was in place in the md 1990's, which conbined the
Abbott Commander and the Ortho Summit. These were quite
manual systens with many, many nmanual steps, as | will show
you. Then we switched to the Ortho Summt processor, which
is a nore automated system for six assays. W have al so
done large trials of the Abbot PRI SM system

[ Slide]

What Sally did--1 amsorry, this isn't too clear
but I will just nake a few points--is to conpare the nunber
of manual events per day as we have noved fromthat old,
very manual systemto an internedi ate automated system and
what we expect as we nove to a fully automated system
Basically, this is the nunber of nmanual events in terns of
docunentation, review, the testing process, |abel checks and
the totals.

In terns of totals, with the earlier systemthere
were 82,000 manual events per day. W the current system
52,000 and with the new fully automated platform | ess than
60 manual events per day which is where these errors were
traced to. | didn't go through it but these errors, when
they were investigated, all were attributed to manual

reagent addition or sanple nmanipul ati on steps.
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[ Slide]

The other points here are just the nunber of
devi ations and the operational conplexity in ternms of the
nunber of SOPs, the nunber of instrunments, the nunber of
trained technicians. It is a simlar story, dramatic
reductions in the nunber of people involved and in the
nunber of instrunents as we nove to the nore autonated
pl at f or ns.

[ Slide]

In conclusion, | think we have cone to appreciate
that the existence of the parallel NAT and serol ogic
screening not only offers the ability to detect and prevent
errors frombeing rel eased, but also the ability to
guantitate errors and really, | think, will serve as a
systematic error detection systemthat can be used to
oversee rates of error, track the rates, and institute
corrective actions to reduce the rates. The error rates are
extrenely | ow al t hough, depending on your perspective, you
could argue that two in 10,000 sanples that are positive
being m ssed, with incorrect results, is alittle
disturbing. It is a lot better than in all other tests

because of the automation. But, again, for these tests to
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be significant they have to happen on infected donations,
and when you run the nunbers it turns out that the
probability that an infected donation will test negative on
both systenms is well |less than one per billion.

Finally, we do think that enhancenents in
automation that are soon to be available will further reduce
this, and we are excited to be able to track the inpact of
t hose further reductions. Thank you.

DR. LEWS: Thank you very nmuch, Dr. Busch. W
will hold questions, if you would, until after Dr. Kaplan's
presentation and then we will give everyone an opportunity
to discuss this.

As the effects of transfusion errors cane to ny
attention and | was starting to | earn somet hing about this,
| learned first the MERS-TM system from sone of Dr. Kaplan's
publications. | subsequently becane involved in a patient
safety task force, as did JimBattles. And, all the
di scussions in that task force about error reporting systens
when di scussi on about a particular principle wuld ari se,
the first thing that would conme to ny mnd was, well, MERS-
TM has that in their system to the point that in these

di scussi ons when sonmeone woul d point out a particul ar
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characteristic, they would then either look at JimBattles
or nyself to say, "well, MERS-TM has that!" So, it is truly
a nodel reporting systemand a | ot of information can cone
fromthat, and | amlooking forward to hearing sonme of the
information that Dr. Kaplan can give us today.

Dr. Kaplan is a professor and director of clinica
pat hol ogy at the Departnent of Pathol ogy, College of
Physi ci ans and Surgeons, Colunbia University. Dr. Kaplan?

Maj or Causes of Transfusion Errors

DR. KAPLAN:. Good norni ng.

[ Slide]

Those of you who know ne know that speaki ng about
MERS is sonmething | do all the tine. So the good news is
that instead of tal king about it, | have the pleasure of
listening with you to Jeannie Callunis presentation |ater.
Dr. Callum has been using MERS over a period of tinme and
seeing the kinds of information that she and her coll eagues
have gat hered, and the inpact of MERS on their transfusion
experi ence.

| am going to do sone of the other things | do al
the tine. | amgoing to tell you about two books to read.

One is a book called "Managi ng the Unexpected" by Carl Wik
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and Cat hy Sutherland, and anot her book by Ji m Reason,
"Managi ng Organi zational Failure.”™ Mich of what | am going
to tal k about today draws fromthose two publications.
Since Dr. Bogner is here, | do want to nmention "Human Error
in Medicine," one of the first key books in introducing ne
to the field that is also avail able.

Since today is Valentine's Day, | think it is
appropriate to recogni ze that the work done on MERS-TM has
been supported by a grant fromthe National Heart, Lung and
Bl ood Institute.

[ Slide]

Maj or causes of error is the caption. |If you
can't read the header, it is "the watchdog group pronotes
strategy to end nmedical errors.” This is from The

Washi ngton Post, "You will be happy to know we have new

procedures that prevent m stakes, Ms. Brown." "M nane's
Smith." Even in the public's eye this idea of
identification is appropriately a critical one.

[ Slide]

Ji m Reason has poi nted out that unexpected events
or surprises are nost likely to occur at the human-system

interface, and he suggests three questions to assess where
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t he unforeseen events woul d surface: the hands-on question;
the criticality question; and the frequency question.

[ Slide]

The hands-on question, what activities involve the
nost direct human contact with the systemand thus offer the
greatest opportunity for human deci sions or actions to have
an i medi ate adverse effect on the systenf

[ Slide]

This is just looking at a set of 423 events with
mul ti pl e causes, and the yell ow piece of the pie is human
factor related; the orange, technical; and the big red one,
organi zation. It is this interface with human error and
t hen what Reason refers to as the latent error, or the
resi dent pathogens in the system whether they are
organi zational or technical--it is that interface where the
surprises occur. So, we tal ked about the opportunity for
t he hands-on questi on.

[ Slide]

The criticality question, the second question,
what activities, if perforned | ess than adequately, pose the
greatest threat to the well-being of the systenf

[Slide]
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And, the frequency question, how often are these
activities perfornmed in the day-to-day operations of the
system as a whol e?

[ Slide]

Reason says essentially an activity scoring high
on all three questions is nore likely vulnerable to
unexpected events. Lots of what we do in the hospital in
particular, where there is far | ess automation in
transfusion, is the place we see this.

[ Slide]

Because Jeanne Linden's data was so well presented
and MERS wil|l be presented, | thought | would just use SHOT
data and make the point that this is a universal problemin
all the systens in transfusion. | have a couple of slides,
just quickly, on the serious hazards of transfusion in the
U. K.

There were 366 reports over 24 nonths. This is a
vol untary system and 191 events, half of them were due to
wrong blood to the patient, nultiple errors of
identification, often beginning with bl ood pickup fromthe

| ab. There were 22 deaths, three due to ABO
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inconmpatibility. There were 62 ABO inconpatible
transfusions in this set.

[ Slide]

This slide is just that there are really two data
sets here. The one to the left, 59 percent, the
di stributions of the incorrect blood conponent transfused.
So, it actually got through to the patient and these are
what you woul d expect what everybody has al ready tal ked
about. These were the patient identification, mssed
opportunity at the bedside check to trap the wong unit.

The right-hand set of data, starting with 64
percent, were the phl ebotonmy and request generation in a set
of near-mss data. All these were detected and trapped, but
al t hough they were trapped, there was a significant risk.
The safest patient is the one, obviously, where there is
sonmet hing wong with the sanple obviously or they have been
seen before and there is a discrepancy. The very dangerous
ones are the ones that are properly |abeled and it is a one-
time msdraw. | amgoing to come back to this a bit.

[ Slide]

There are three different distinct error types.

They are largely predictable and happen in three different
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situations: skill-based, rul e-based and know edge- based.
The skill-based error is where you know what you are doi ng
very well. Rule-based, you think you know what you are
doing and apply the wong rule. Know edge-based is where
you don't know what you are doing. | will expand just a
[ittle bit on those.

[ Slide]

The skill-based error is failure in the
performance of a routine task that normally requires little
conscious effort. You are driving a car and you are
carrying on a conversation. Something distracts you when
you are parking the car and you | eave your keys in the car.
This kind of thing happens to the person who is perform ng
an act that they are expert at. They are kind of on
automatic pilot. It is a very inportant ability that we
have, the ability not to have to attend to all the details.
That is the plus side. The mnus side is we can get
distracted and run off into a routine but not the routine we
i nt ended.

[ Slide]

The rul e-based error is the failure to carry out a

procedure or a protocol correctly, or choosing the wong
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rule. Exanple--you cone to a stop sign, and you think it is
a four-way stop sign so you presume you can proceed but it
is a two-way stop. You apply the wong rul e and sonebody
com ng at right angles m ght not stop.

[ Slide]

Know edge- based error is the failure to know what
to do in a newsituation. It is really experiential
| earning in a sense, problemsolving at the conscious |evel.
The driving anal ogy, again, is a busy intersection with the
traffic light not working. So, you proceed a little bit;
you check; you proceed a little bit nore and get sone
feedback. It is trial and error |earning.

[ Slide]

The question is does practice nake perfect?
Trainers take a decreased error rate as a neasure of
increase in proficiency, but this is very nmuch dependent on
the type of error we are tal king about. If you |ook at the
red arrow going up, that is the skill-based error. As you
get to be nore know edgeabl e and the KB or the know edge-
based errors go down over tinme, the skill-based errors go up
and so the expert nmakes nore skill-based errors. The

begi nner nakes nore know edge-based errors. The rul e-based
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errors tend to go up and then down again, and are then
subsuned under the skill-based predom nantly.

[ Slide]

If we | ook at these three distinct error types, we
can lunp the skill-based and the rul e-based together because
they have relatively | ow cognitive error potential. The

know edge-based are the ones with the high cognitive error

potenti al .

[ Slide]

This is adapted from Kirwan on risk probability
assessnent. | created this decision table. You can |ook at

any task and say does it involve problemsolving? Yes or
no? |If yes, then you drop right down and you see it has a
hi gh cognitive error potential. |If there is no problem
solving associated with it, then the question is does it
requi re abstract know edge or is there sonme basic theory
needed to carry out the activity? |If yes, again there is a
hi gh cognitive error potential. |If it is not problem
solving and doesn't have abstract know edge associated with
it, does it have novel aspects that aren't covered in
training or the SOP? Then, again, it would be a high

cognitive error potential. [If, though, it doesn't have the
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novel aspects it is a routine procedure; there is an SOP and
the SOP is understood. This is skill-rule-based. This is

t he aut omated behavior, a different kind of error and
different strategies to correct for it and training would

not be affected at this kind of activity.

[ Slide]
If we take that cognitive error--1 guess this is
sem -readable, but all | did was take kind of generic

phl ebot ony--you start with getting the requisition for the
collection, identifying the patient, the nane, the ID
nunber, etc; verifying the patient by the information on the
wri stband; collecting the sanple; labeling it appropriately
and verifying that the wistband agrees with what is on the

| abel --our standard mantr a.

By saying that, | amreally saying it is not
probl em solving to the actor who is doing this. It is not
abstract know edge, not novel. It is aroutine. There is a

standard SOP that is understood. This is a skill-based
activity. It can beconme a problemsolving activity if
sonebody cuts the wistband. But as it is carried out
normal |y, people are doing a very well-established, known

routi ne.
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[ Slide]

Agai n, as Reason and ot hers have pointed out, the
correct performance and error are really two sides of the
same coin. The pro side is we can act automatically w thout
nonent to nmoment control. The down side of that is that we
are vul nerabl e to absent-m nded slips of action or
distraction. If we are interrupted we may pick up the
sequence in the wong pl ace.

Long-term nmenory--mni-theories allow us to nake
sense of the world. That is a good thing but we are
susceptible to confirmati on bias and we sonetines ignore
contradictory signals because we are | ocked on a patter. W
know what we are | ooking at and we carry forward, and we
bl ank out. That is the down side of our very strong pattern
recognition capabilities.

[ Slide]

In the discussion that we have had this norning so
far and what | have tal ked about, in the context of any
| evel of awareness of errors, let's say, of nedication which
are biggies in hospitals, versus specinen collection errors,
awar eness on the part of CEGCs and nurses, heads of nursing.

In a tel ephone survey, done by the Coll ege of American
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Pat hol ogi sts in '99, about 91 percent of the CEGs and
nursi ng heads were very famliar with and felt they knew
what they needed to know about the rates of nedication
errors. About 58 percent of CEGs and about 38 percent of
nursi ng heads thought they knew in the |last four nonths what
ki nd of phl ebotony collection errors occurred in their
hospitals. Renenber, we are narrowy focusing on
transfusion but every time we draw a bl ood sanple to
determ ne sonet hing about a patient, that labeling is
critical. The bl ood bank has the dubious distinction of

bei ng able to have sone feel for the rate of that collection

error.
[ Slide]
This is fromthe CBBS e-network forumtoward the
end of last year. | nentioned to Ira Schul man who runs t hat

how hel pful this is, but this represented a communi cation on
the network forum about a patient's full nane, nedica

record nunber, time and date of phlebotony and the initials
of the phlebotomst. They said that those were the things
that had to be filled out on a sanple for their bl ood bank,
and five percent of the sanples that they received m ssed

one of these elenents. Another correspondent said 3.0 to
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3.5 percent were rejected because of sonething m ssing.

Anot her one said if they included all those elenents it
woul d be greater than a 5 percent rejection rate. There was
a 2 percent |evel, down from?7 percent, when they went from
hospi tal phlebotom sts to nore focused patient care and they
swi tched from phl ebotom sts to nurses drawing the units and
they went up to a 7 percent error rate. Wth very rigid
adherence to labeling protocols, they were finally able to
drive that dowmn to what they considered was a fl oor
rejection rate of around 2 percent. There was one reporter
who had a 1.4 percent rejection rate.

| want to nake a comment that there is the BEST
study that is an international study now geared towards
trying to establish what this error rate really is.

[ Slide]

Alittle while ago, | think about a year and a
hal f ago or so, perhaps two years ago, the AABB chat room
had a series of conmunications about transfusion specinen
rejection rates. | just picked two. Site Ahad a 2.0 to
2.5 percent rate and they thought that was sone kind of
floor for them 0.1 percent m sdrawn rate. That is the

group in which what is in the tube doesn't match the nanme on
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the tube, and there is the potential for ABO
inconpatibility. Site B had a 1.0 percent rate of
rejection, a lower rejection rate, but they had a 1.5
percent or a conparable rate of m sl abel ed sanpl es.

What is interesting is that in this chat room
di scussi on back and forth it was the issue of, well, what
are you going to focus on? Wll, we talked to our nurses
about all the error rates and the argunent was you really
don't want to do that; you want to focus themon the
msdraws. | think this is a fundanental issue because any
time you have a reporting systemone of the problens is the
power to rate ratio. The information you get versus the
lifting you have to do to support that systemis critical
and if you get a lot of data comng in, how nmuch of it is
i mportant? Where do you say this isn't all that inportant?
There are |ots of pressures, obviously, to define what is an
error rate that we are going to pay attention to.

[ Slide]

| go to the Challenger incident. There, there was
t he experience of enlarging the definition of acceptable
ri sk. The unexpected becane the expected. First of all,

the first acceptance of deviation was nornmal heat on the
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primary O-ring and that caused normal erosion on the primry
Oring. Then there was nornal gas blowby, and finally
normal gas bl owby to the second Oring which had heat, and
then normal erosion of the second Oring. So, there was a
progressing normalization of deviation until there was

m ssion failure.

[ Slide]

In terns of Orings and pre-transfusion |abel
speci nen policy, a Johns Hopkins study, done in '97 | think,
is elegant. They took rejected sanples because they didn't
have the necessary el enments done correctly. They tested
t hem even t hough they rejected them and conpared themto
the historic record or subsequent correctly tested sanples
they found that the specinens failing to neet the criteria
had a 40-fold greater chance to have a bl ood group
di screpancy.

[ Slide]

| think this goes along with what Weik has witten
about in "Managi ng the Unexpected,"” where he tal ks about
high reliability organizations, and he says a weak signal
does not necessarily call for a weak response. So, nothing

succeeds |like success. In fact, | was going to title the
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talk this because | think we are into this. The potenti al
liabilities of success are conplacency, tenptation to reduce
mar gi ns of safety and a drift into automatic processing.

[ Slide]

The perception of failure relative to success was
wel | pointed out by Wik when he tal ks about high
reliability organizations, and Tanmpos and ot hers descri bi ng
in an article called "Learning froman N of One,” an HRO a
near-mss is seen as a kind of failure revealing potenti al
danger. Wen you have a high reliability organization you
don't have a |l ot of m sses. So when you get one you have to
|l ook at it. And, you have to use that as a surrogate for a
really bad outcone if you are not seeing them thank
goodness. O her organi zations see a near-m ss as evidence

of success. That is a very inportant different mnd set.

[ Slide]
Wth apol ogies to Jeanne, | never update this
properly but it is our fanous iceberg nodel. Wat we

concern ourselves with is that people focus on the top, the
stuff above the waterline, and we tend to ignore the stuff

bel ow the waterline. Well, | think it is nore dangerous
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than that. | think the unappreciation of the stuff bel ow
the waterline is not just that it isn't recognized.

[ Slide]

If we take the standard pyram d and we | ook at
that heavy bottomthat we are ignoring, we really aren't
ignoring it. It is telling us things are all right.

[ Slide]

Look at how many times 50 red cells a day tines
si x days a week--50 red cell packed units a day transfused,
| amtransfusing 15,599 units correctly each year. That is
my experience. That is the institutional |evel. One
incorrect unit per year; one ABO every two years; henolytic
transfusi on reacti on nmaybe four years, and obviously there
are people on both sides of this curve; one fatality in
about 115 years. That is the good news. On an i ndividual
| evel anong 100 nurses, let's say, it would be not in their
career. So, the point is that that stuff bel ow the water
line tends to push our consciousness to the fact that what
we are doing is okay.

[ Slide]

We tal k about special cause and commobn cause when

we tal k about systemerror. Special cause is you identify
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sonething that is an outlier in the system not designed
into the system it is a designable cause and you renediate
that by elimnating that cause. |If it is a comon cause,
when you have elimnated all the special causes you have a
certain performance in your systemthat has sone statistica
predictability and the perfornmance you get basically
reflects the systemyou designed over tine. |If you want to
remedi ate that, if you don't |like the variability in your
system you redesign the system

[ Slide]

The human is a critical part of the system | am
kind of summari zing now, and there are sonme anal ogi es. You
have special cause with human error. You can inprove
technique. You can train people better; you can notivate
them better. But let's say you get themto the | evel where
they are very well trained, they are very well notivated,
all the good things, and you get these random m sses--1| ow
frequency, not very predictable.

You can't redesign the human. That is where the
anal ogy breaks down. You can't redesign the system but you
can automate intelligently. You can provide m stake

proofing. Both of those will be discussed today. You can
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provi de redundancy, for exanple, drawi ng sonebody's sanpl e
twi ce before you treat them as anything other than a group
O Thank you.

DR LEWS: Are there any questions for Dr. Busch
or Dr. Kaplan? W have certainly heard a | ot of information
this norning, haven't we?

If there are no specific questions, |let nme thank
both of you again for excellent presentations. | amexcited
about what we have heard today. Hopefully, as we go back to
our jobs we can take sone information back to apply.

W are going to take a break for lunch right now.
There is a cafeteria up the stairs. That would certainly be
t he nost convenient option for lunch and they are relatively
quick. | will see you all back here at 12:45. Thank you.

[ Wher eupon, at 11:40 a.m, the proceedi ngs were

recessed for lunch, to resune at 12:45 p. m]
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AFTERNOON SESSI ON

DR. LEWS: Wthout any extensive introduction,
Dr. Linden, would you take this afternoon's session?

DR. LINDEN: Thank you, Dr. Lewis. This afternoon
we are going to be deviating a little bit fromthe published
schedule. W are going to be adding in one additional talk,
and we will just be running a little bit later in the
afternoon. You have heard one of the speakers already, Dr.
Kat hl een Sazama, and she is going to be discussing a joint
initiative between the American Organi zati on of Nurse
Executives and the Anerican Society for Cinical Pathol ogy,
entitled, Nurses, Pathologists in the Laboratory Wrking
Toget her Qutside the Blood Bank Walls. Dr. Sazama?

Addr essi ng Systens
Nur ses, Pat hol ogists in the Laboratory Wrking
Toget her Qutside the Bl ood Bank Wall s

DR. SAZAMA: Thank you, Dr. Linden.

[ Slide]

| amreally pleased to be allowed the opportunity
to introduce this topic to you. As Jeanne said, this is a
col | aborative effort and I am here actually as a

spokesperson. Dr. Rosalind Antovian was the chair of this
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wor ki ng group, and she couldn't be here to make the
presentation and | am happy to do that.

The focus of this initiative was really to | ook at
the issue of blood safety fromthe perspective that zero
risk can only be achieved if you also | ook at the bl ood
transfusi on process, not just the blood conponents. W have
heard over the past couple of decades, | guess, a |ot about
how we have inproved the conponents thenselves. So this
initiative was a collaboration, with representatives from
the two organi zations that you have heard, and it was an
effort to try to define the processes and procedures that
represent the conplex interplay of activities occurring
wi thin the bl ood bank transfusion service |aboratory at the
pati ent bedside and add a variety of inter-departnental
interface points between those two entities, sonething we
have called the twilight zone, to represent the often ill-
defined nature of these activities.

[ Slide]

What | am going to show you, and | apol ogize to
you because it is probably not as legible as it should be
but there are copies of the handout that will have these

fl ow charts--what the working group did was to define the
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process in a series of flow charts, such as this one which
is the transfusion process from begi nning to end.

[ Slide]

Starting, for exanple, with the patient
identification process, as you can see on this slide, this
is the description of the process. You have seen sonething
very simlar to this in Dr. Kaplan's presentation just
before lunch. Here is a columm that depicts what kind of
procedures need to be in place and who woul d be the intended
parties that woul d be involved in devel opi hg those
procedures. So, it is not just what has to happen but what
is the supporting docunentati on and who are the obvious
pl ayers that need to be involved in this.

[ Slide]

| will just give you a quick exanple of a couple
of the other flow charts. Here is the routine blood
conponent di spensing process. Sonetinmes we use the term
"issuance" here. Again, the flow chart is here. What are
t he supporting procedures, all defined here, and then,
agai n, who needs to be involved in devel opi ng those
procedures so that safe processes can be put in place.

[Slide]
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This is the one for transport, an often under-
appreciated and very fallible part of the transfusion
process in hospitals.

[ Slide]

| am going to apol ogize for this slide. Wen
copied this fromWrd, there was sonmething wong with the
top part so just ignore that. |In the docunent that you have
you can see that. Again, you have the flow chart of bl ood
adm nistration with the necessary processes and the people
who need to be invol ved.

[ Slide]

These are acconpani ed by an inventory check |i st
that can be conpleted by any institution that wi shes to use
this process, and it allows definition of what should be in
pl ace; whether you have it in place; who should be
participating in it, or who didn't participate in it; then,
who has the responsibility for maki ng sure that you are
actually follow ng those SOPs.

[ Slide]

This work group felt that this was a conprehensive
process that can be applied in any hospital organization or

transfusing location, and it this is a prelimnary report.
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It is intended to be published very soon, and the idea here
is to make it a generic that is applicable in any site or
| ocati on where bl ood transfusion is occurring.

As | said, the two organi zations, the AACP, the
American Society of dinical Pathol ogists, and the American
Organi zati on of Nurse Executives, have worked very closely
on this project and I would invite you to | ook forward to a
publication very soon. Thank you very much

DR. LINDEN: Thank you, Dr. Sazama. W will take
guestions for this entire group at the end of this session.
The next speaker is going to be Dr. Sue Bogner, who is
presi dent and chief scientist at the Institute for the Study
of Medical Error, and she has witten a semnal work in this
area. She is going to be speaking on the contribution to
error by systemand cultural factors. Dr. Bogner?

The Systens Approach Analysis of Error

Applications to Transpl antati on Medi cine

DR. BOGNER: Thanks, Jeanne, and for the plug for
nmy book al so.

[ Slide]

You are probably sleepy fromlunch and it is cool

here and you are just ready to settle down and take a bit of
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a snooze; it is hard to stay awake, but what | amgoing to
do is | want to take you on a journey out of the box, to a
di fferent way of thinking about error. So, buckle up your
seat belts and conme on this trip with ne, to the systens
approach analysis of error, and with the applications to

t ransfusi on nedi ci ne.

[ Slide]

This is where we are going out of the box, that to
err is human. This is the nane of an IOMreport. 1Is this
an innate human characteristic? Do we have sone kind of a
gene that has us be error prone? Were this phrase cones
fromis an essay on criticismthat was witten in 1711 by
Al exander Pope, and the rest of it is "to err is human, to
forgive divine."

[ Slide]

But we have sonehow taken this to interpret it as
error is a human trait. | looked in the literature and I
can't find anything. | nean, error is a behavior. Behavior
in psychology is a study of behaviors. |If you |look in the
psychol ogical literature--nothing; nothing. In

physi ol ogical literature you can't find anything that we are

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



predi sposed to error. But when you | ook at what we talk
about in healthcare, we are always | ooking at the person.

[ Slide]

So, what does this have to say when we presune
human error is the cause of things? Lo and behold, we find
out that it, indeed, is because we define our neasuring
instruments to | ook at what the human does, to have the
person report what error they have commtted. So, we find
that and we have our activities to change that directed at
the human. And, if we | ook to see who has caused an error,
we find out that that "who" is a human and we have supported
our presunption, our hypothesis. Lo and behold, the human
is responsible. lan Rasmusson has a theory on this or a
characterization that the idea of once you have an
assunption and you neet that, you don't | ook any further.
Well, | amsaying we are going to | ook further; we are going
to | ook out of this box.

[ Slide]

This isn't a band-new i dea. The organization with
the nmenory that was referred to earlier is talking about a
wi der cause of error. Human error may be a factor, but a

precipitating factor; it is not the only factor. There are
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usual | y deeper systemi c factors at work which, if you
addressed those, m ght have prevented an error or act as a
safety net. So, what we need to do is find out those.
Don't assune we know them we need to find out what those
factors are and address them

[ Slide]

Lo and behol d, we have sonebody el se tal ki ng about
a systens approach being needed, and this conmes fromthe | OM
report. Although nost of the IOMreport is directed toward
the care provider as the entity causing the error, there is
a statenment on page 42 that | have al nost done in cross-
stitch and hung on the wall. That is, errors are due nost
often to the convergence of nmultiple contributing factors.
We find that across domains; across industries. In
heal t hcare people tend to be ingenious to keep errors from
happeni ng but still the constellation cones and it does
happen.

Here it is tal king about preventing errors and
i mprovi ng safety which requires a systens approach. That is
what we are going to talk about in order to nodify the
conditions that contribute to error. W have to change what

is causing it.
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[ Slide]

What is a systen? People talk about the
heal thcare system They tal k about all sorts of systens. |
think the term"systens” is replacing the term"thing" as
being a generic kind of repository. If you don't know what
tocall it, you call it a system

But to | ook and see just what a systemis, going
into definitions, it is a set of conmponents that are
i nt erdependent and they interact, and a change in one
affects the other. This is inportant because if you cal
sonmething a system then you expect it to act as a system
If it doesn't act as a systemwe are still calling it the
heal thcare system W are calling it a systemand saying it
is broken. Well, yes, it is broken because the healthcare
systemisn't a systemas such if you look at all the
conponents. So, if it isn't, of course, it is broken
because you are not tal king about what it is.

[ Slide]

We are looking in a context. This is sonmething we
don't think about. You know, you would not be able to see
this podiumor ny hand or anything wi thout a context. You

can see nothing in isolation. W can't perceive it. So
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often we hear a sentence. Well, you don't understand the
sentence; it is out of context. But we can go one step
further down on that. A phrase, can we understand a phrase
wi t hout the sentence context? No, we can't. W really need
to know a context in order to know what is going on
Therefore, we need to know the context of an error in order
to understand what has happened to cause that error. W
cannot effectively find out what is happening without the
cont ext .

This has come up from sone psychol ogi sts, the
gestaltists who canme here in the second world war from
Germany to escape Hitler. They settled in the Mddle Wst
and nmade tremendous contributions to the Wrld War |
effort. They discovered the canmouflage to nove lines so
your eyes go across the tank, or what-have-you. That was a
crisis in Wrld War 1. W, in healthcare, | think are
comng close to a simlar crisis inthat it affects
everyone. So, why not | ook at some of these principles,

t hese behavi or principles, and see how they apply to what we
are addressing in error?

[Slide]
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So, we | ook again at the inportance of context in
an industry that has studied errors for a long tine, and
that is the aviation industry. Shirley Billings is a
physi ci an who has been working in this industry for ages,
| ooking at error, and tal ks about information concerning the
context in which accidents occur. Wthout full information
you just can't understand what caused the error, and if you
can't understand what caused the error you can't change so
it won't happen again.

[ Slide]

It is easy to say the context but, you know, you
can go everywhere with the context. You think we can't have
the world; we can't consider the world. O course, we can't
consider the world but we have to consider the person of
focus, the person who we say causes the error and | ook at
what is affecting themat the time of the incident. | don't
know what is affecting any of you at this tine but you do.
You have this |ife space. Wat is it that is happening to
you? What is there that has happened to you that nekes
where you are now, and what are you anticipating in the
future, and how are things affecting you now? So, that is

your life space. It is what you experience and it can only
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be known by you. It influences your perceptions, and
i nfl uences your interactions, and when you are talking about
error it gives you a snapshot of the error context.

[ Slide]

We tal k about this so often, we blane the person,
or it should be the characteristics of a person, or we train
themto change. You are experiencing stress; learn to deal
with stress. Take stress reduction classes. Learn to
breat he deeply. But stress is affected by things that cone
fromthe outside. |If you |ook at engineering, | have a
guote here that stress is pressure or tension per unit area.
It is fromthe exterior to the interior. You can breathe
deeply until you are al nost asleep or actually asleep and it
doesn't make any difference. |[|f you are inside a ringing
bell of things that are happening you just can't deal with
this.

[ Slide]

Error-provoki ng conditions are when factors in the
context in which you are functioning and the characteristics
of the person performng the task are not in balance. They
are msmatched. Wik has this theory saying it is

conplexity. When the conplexity of the task is discordant,
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out of sync with the conplexity of the person expecting to
do that task there is going to be an error. It just won't
wor k. That makes sense. You know, if sonething doesn't
work, if it doesn't fit, if you just can't manage it you are
going to make an error no matter how hard you try. So, the
thing we need to do is find out what are those factors that
are discordant with the person and change those to nake it
in harnmony so the person can function because we have
certain capabilities and we can't train certain things away.
Sonme of themjust come with the package of being human. It
is like trying to stop a puppy from chew ng your furniture;
trying to stop an infant fromputting things in their nouth.
You can do that until you are purple and they are not going
to change because this is in the nature of the creature. W
have characteristics which are in our nature as adults al so.

[ Slide]

So, we ook at this context as systens of
contributing factors. These systens that | have here, al
this is based in the enpirical literature and | get it from
the work from Rasnusson and Moray in nucl ear power plants
and in process control industries. They have conducted

research in error and have identified factors that have
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contributed to error, and this is where | ambuilding this
syst em

This is ny artichoke, the artichoke nodel of the
context for error. The heart of the artichoke is a staff
menber, the patient and the nmeans of perform ng the task.
This is a system because a staff nmenber does something with
the neans of performng the task and it affects the patient.
The patient reacts and it affects the others. But this
doesn't happen in a vacuum They are not just sitting there
with nothing el se going on. It happens in the broader
cont ext .

This broad context is rarely considered but it is
very inportant, and the context of the legal, regulatory
rei mbursenent culture and cultural factors, all these
factors. | don't think I need to elaborate too nuch on what
ef fect reinbursement has on heal t hcare.

These are cycles. W are back to the artichoke.
Those are the outer |eaves of the artichoke and the next one
is organization. Wthin the organization you have a
physi cal environnent. Wthin that you have a soci al
environnment. People affect what goes on. In what we have

as an environnment we don't consider a lot but it really can
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make a difference, and that is the anbient conditions--heat,
cold, the tenperature, the noise, the humdity, the dust in

the air, the altitude. Al of these affect what is going on
in the heart of the artichoke.

They are affected in a way which | have called the
reverse ripple. You know, you throw a stone into a pond and
it ripples fromthe inpact of the stone out. Well, this
reverse ripple goes fromthe outer circle. Each tweak, the
| egal or the regulatory reinbursenment, these factors--you
change the rei nbursenment policy and that is going to affect
the organi zation, and that is going to affect the physical
environnment, and that is going to affect the social. Mybe
t he ambi ent conditions on down to all these things
ultimately are going to affect how the person, the staff
menber, perforns the task with respect to the patient.

[ Slide]

Not hi ng happens in isolation. One thing tweaks
another to affect the life space of a staff nmenber. So
there are factors in the context of these systens that
affect the person, and those factors can provoke error. Can
you enpat hize with that person?

[Slide]
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The inmportance of the systens approach is an
anal ysis of error as it expands the consideration of the
contributing factors beyond the person involved. You are
not just going to say the person did it and then we have
sol ved everything; we have identified that Mary Smth, the
nurse, did the wong thing with this transfusion. Shane on
her! We will put sonething in her record and do sone
training. But why did Mary Smith do that? She didn't
intentionally do that. Qur staff nenbers in transfusion
medi ci ne and heal thcare providers don't nean to do it; they
don't intend to. Wy did they? Wat are the circunstances?
VWhat are the systens factors?

[ Slide]

So, we ook at this again just to nake the point
to say you have to keep making a point nany tinmes to really
get it made, and this is the context as theater. The
context is like a script and it has the other perforners,
and the props, and the cues. You can take an actor out of
t hat performance, out of that script, and put another actor
in, like you renove a healthcare provider or fire sonebody
in the blood bank and put a new one in, but if that script

continues you are going to have the sane perfornmance. Maybe
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not i nmrediately. Maybe there will be sone variation, but it
wi || happen. What you need to do is find out what there is
in this script and the context and change those and that way
you alter the performance not only for that person but, if
you share that experience across conparable situations, you
can really make a difference.

[ Slide]

How do we identify these error-provoking factors?
You have the staff nenber anal yze the context by conpleting
the systens approach analysis outline. This is a context as
the staff nenber sees it, not as sonebody comng in sees it
because they are coming in with their owmn |ife space and
interpreting what is happening. They can do that after the

fact but the inportant information cones fromthe people

i nvol ved.

[ Slide]

This outline is very sinplistic. People can just
put in a fewwrds at the tinme of the incident and fill it

inlater. You ask for the incident, the date and tinme, day
of week and occasion. There is a reason why these are here,
because they have been found to nmake a difference.

[Slide]
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Then we have the systens. The systens are the
sanme things, other artichokes. W are taking |eaves of the
artichoke and putting them down, the patient and the neans
of performng the task and the staff nenber involved. Then
we are going out to the other |eaves, fromthe heart out,
just exactly what | had in the concentric circles.

[ Slide]

We can put on this sheet of paper what are
possi ble factors to try to help the person stinmulate their
thinking, to stop blam ng thensel ves. Many staff nenbers
and heal thcare providers blanme thenselves. W have to pul
them out of that, |ooking at what other factors there are.
We can give sonme hints. These are exanples that have been
mentioned earlier: simlarity of name; and one thing is the
ability to communicate; weight; allergies.

[ Slide]

Then we tal k about the neans of perform ng tasks.
What are exanples of that? Device and equi pnent. A |ot of
people don't | ook at the equi pnment and devices. People will
try to adjust and jerry-rig things. It is unbelievable how
they can make things work. This is a problem Then,

clarity of these different | abels.
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[ Slide]

Then, a staff nenber that can tal k about their
education and training, their stress, their fatigue, their
nouri shnent. Do you know how rarely anything comes up about
what a person has eaten or what they have eaten? That nakes
a difference on the way we function, and al so about our
hydr ati on.

[ Slide]

Anbi ent envi ronnent.

[ Slide]

Then, the physical, |ocation and arrangenent of
the informati on about a patient; equipnment; furniture; work
space that is cluttered.

[ Slide]

Then, the social factors.

[ Slide]

Organi zational factors and workload and how it is
all ocated. Policies.

[ Slide]

Then, this legal-regulatory rei nbursenent and
cul tural factors.

[Slide]
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Let ne read you an incident and then we will fill
inthis statement, fill in real quickly the outline. Father
and son, Anton Bolitski senior and junior were in an
aut onobi |l e accident. They were taken by anmbul ance to the
energency room of the Bresti Community Hospital where they
wer e assigned patient nunbers and admtted for surgery. M.
Bolitski was released fromthe recovery roomto room 115,
where Sue Drew was assigned to be his nurse.

After surgery to repair danage on his left arm
fromthe accident, M. Bolitski, Jr. was released to the
fl oor and placed in room 149. Nancy Barton, who was
assigned to be his nurse, introduced herself to M. Bolitsk
who responded with a groggy nmunmbl e. She observed that his
wri st band had been renoved in surgery and not replaced. |In
reading his chart that was on the bed, Nancy Barton noted
t hat bl ood had been ordered. She went to the pneumatic tube
to get it. On her way she was net by an ol der woman who was
quite upset, crying and talking in a |anguage she didn't
understand. But Nancy Barton knew that the woman was in
di stress and she was di stressed over the patient and
concerned over the patient's condition but Nancy coul dn't

figure out how to comuni cat e.
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She | ooked for the unit near the tube but coul dn't
find it because there was no service adjacent to the tube
when the itens arrived to put themon. Wen the itens
arrived whoever was there put them on whatever space they
could find, which was typically on the counter of the
nursing station. At first she couldn't find the unit on the
counter. After noving itenms, she could see the |abel, Anton
Bolitski. So, she took that. The ol der woman was stil
following her and trying to ask questions, obviously seeking
i nformation. Nancy Barton went to room 149 and hung the
unit and started the transfusion.

Nancy Barton was exhausted. It was the fifth day
of the work week and, because of the shortage of nurses, she
was wor ki ng a double shift and had a particul arly heavy
wor kl oad with over half the beds occupied by critically ill
patients. She knew that as a good nurse she shoul d search
for soneone who speaks Polish, which is the | anguage she
t hought the ol der woman was speaki ng, but she didn't know
where she could do that and there wasn't time. So she
smled and patted the distressed womran's armto reassure her

and proceeded on with her task.
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As Nancy Barton was returning to room 149 to check
that M. Bolitski's transfusion was conpl eted, she nmet Sue
Drew who conment ed how nuch Nancy Barton's patient | ooked
l'ike his father, Anton Bolitski, who was in room 115.

[ Slide]

Now, what can we do about this incident? Here is
the incident. W put down the tinme and date, the day of the
week; what are the systens factors, the nanmes, senior and
junior, and the wistband is m ssing.

[ Slide]

Means of performng a task--here we have units of
bl ood and staff nenber involved. These are sone things
going on with that person that are affecting her |ife space.

[ Slide]

What is the anbient condition? Sounds fromthe
di stressed fam |y nenber, and that can be wearing over tineg,
particularly if you are trying to help and you don't know
how.

[ Slide]

The physical arrangenent--the father and son
assigned to different roons on the sane floor. This gives

an opportunity for Nancy Barton to make a note here that not
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having a surface at the opening of the pneumatic tube to
pl ace itens can cause themto be msplaced. This is a way
of her getting this information out.

[ Slide]

Then, what are the social factors that are
i nvol ved?

[ Slide]

What is the organi zation? The heavy workl oad, the
shortage of nurses; no support to help the distressed person
and no policy for notifying staff famly nenbers of patients
on the same floor. |If you can get these ideas out, it can
hel p the organi zati on change things.

[ Slide]

Then, here are the litigation fears and all these
other factors that this outline allows the nurse to express.

[ Slide]

Essentially, the systens approach analysis outline
provi des data that identify systens factors to report to the
appropri ate managenent for change, and say, |ook, these
t hi ngs are happening. By having data, it is not that you
are a mal content and you are conplaining. You can say this

i s what happened, and if you keep seeing these, this is
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maki ng a pattern to convi nce nmanagenent that sonething needs
to be done.

What is good about this too is that it involves
staff in enhancing patient safety. It is not punitive. It
is finding out what is there that has caused this incident.
Way did this happen? The staff can figure out why; can
contribute. And, if you find out that you can contribute to
maki ng things better for the patient, that can develop a
safety culture because it becones a concern. It is a
positive way of addressing the "why" of nedical error in the
application of transfusion nedicine. Thank you very mnuch.

DR. LINDEN: Thank you, Dr. Bogner. The next
speaker is David Marx, who is a principal at David Marx
Consul ting in Chaska, Mnnesota. He will be speaking on the
organi zational culture necessary to identify and correct
systemerrors.

The Organi zational Culture Necessary to ldentify
and Correct Systematic Errors

DR MARX: | would like to thank you for allow ng
me to conme speak to you here this afternoon.

[Slide]
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Just a little bit of background. | need to tel
you who I am Not only to err is human, | think to
stereotype is hunman so you need to know a little bit about
me SO you can stereotype ne. | aman engi neer who got a | aw
degree at night. M wife likes to say | went to engi neering
school and | ost ny personality. Then I went to | aw school
and | ost my soul .

[ Laught er ]

So, | amwhat is left of that process. | was a
desi gn engi neer at Boei ng and worki ng on aging airplanes
prior to Aloha. |f anybody renenbers the Al oha accident, a
737 blew the top off their airplane. | was working on those
i ssues, and | read a book called "Blind Trust,"” by John
Nance and it changed nmy |ife. Because | read his book and
| ooked at the problens we were having in aging airpl anes, |
realized it is not an airplane problem it is a human
problemthat we had to fix. It is a wonderful book. | know
John Nance has been on the healthcare side tal ki ng about
error, but "Blind Trust” by John Nance got ne into human
error.

M wife also |likes to say | nake a | ot of

m stakes, and | think | have validated that because ny two
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presentations, one of which | share with John G out, are not
in your packet. For fear of recrimnation, I amnot going
totell you how |l made that m stake but the error occurred.

[ Slide]

| amgoing to start with a rule. How many of you
flewin? Al right. You have expectations, right? You
want a very safe flight. Actually, after Septenber 11, even
us, aviation safety experts, get a little knocky at the
knees when it cones to flying. What is your expectation of
the pilot who is piloting that, or the co-pilot?

Let ne take you back to the basic rule in
aviation. No person may operate an aircraft in a carel ess
or reckless manner so as to endanger life or property of
another. That is the underpinning of our culture in
aviation. It is the basic rule. Al right? Wat do you
think of it? 1t nakes sense, right? That is all we want of
our pilot. W don't want himto be carel ess or reckless.
The conpliance and enforcenent manual of the FAA says if you
do this, it is afine. It is possible certificate action.
The question is what is this? Wat is this we are | ooking
at right here?

[Slide]
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Well, let's see what the admi nistrative |aw judge
says about this rule. Wen | say careless, | amnot talking
about any ki nd of reckless operation of the aircraft, but
the nost sinple formof human error om ssion the board has
used in these definitions.

Look at the bottom A sinple act of om ssion,
sinpl e, ordinary negligence--a human m stake. A hunman
m stake. What is there to say? Well, by rule there are two
things. One, you can't recklessly fly an airplane, which
means you can't know ngly put people's lives at risk. |If
t hat makes sense, why don't we just say you can't nake
m st akes either? M stakes are against the rules. Al
right? So, | think in aviation our nodel is to err is not
human because we can just tell you, you can't do it and that
is how we are going to ensure safety. |Is that a rationa
approach? That just doesn't seemto be too smart. This is
the rule in aviation today.

[ Slide]

Let's go in and |l ook at the healthcare industry.
Washi ngton State, we have a code for professional conduct, a
code that says this is unprofessional conduct, acts of noral

turpitude, dishonesty and corruption. O course, we have
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expectations that healthcare providers won't do that.
M srepresentation and fraud--of course, you can't steal from
me. WIIful betrayal of a practitioner-patient privilege,
that seens to be unprofessional. Abuse of a client or
sexual contact with a client--these are horrendous things.
Ri ght ? I nconpetence, negligence of mal practice which
results in injury or which creates unreasonable risk that
the patient may be harmed. Wat is that one? Is that what
we are tal king about, ordinary negligence, a human m st ake?
Is it true in Washington State that error is a
human error and it is in the sane code that says that is
equi valent to acts of noral turpitude? The answer is yes.
In the eyes of Washington State you can't engage in acts of
noral turpitude with your patient, nor can you nake any
m stake. It doesn't have to harmhim it just has to create
an unreasonabl e risk that you are going to harm him
So, in the healthcare industry your nodel today is
you, humans, can't make mi stakes. In healthcare even in
Washi ngton State we are going to put a | abel around you, and
that | abel around your neck is that you are unprofessional.

It is that sinple. You are not a professional physician if
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you nake a mstake. That is the rule today. |Is that what
we think is a good nodel ? No.

[ Slide]

What is the nodel that best supports the systen?
What culture do we want to have? Do we want to |egislate
away error? Is that the way we want to go? | wll give you
three exanples. One is the punitive culture, which I think
we have seen in the regulation at least. Right? To sone
extent, what we tal k about now is the other end of the
spectrum the blame-free. Right? It is the systems fault;
it is not the human. Does that work?

| know in the healthcare industry you have heard
that in aviation we have bl ane-free reporting systens. |
have to tell you it is alie. There isn't one. You saw the
rule, the basic rule but it is alie. W don't have bl ane-
free. You can file an SRS report but you can do that once
every five years. Miltiple errors is an indication that you
are unprofessional. So, we don't have a blame-free system

What | amgoing to show you is what | think is the
m ddl e of the road that maxi m zes safety, and | think that
is ajust culture. | amagoing to talk about | earning

cultures and a responsive culture.
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[ Slide]

What do you see? | amgoing to put just alittle
different hat on there because the lawers in the world
don't even know what human error is. It is not defined in
the law. There is no technology definition for it. So,
want to tal k about a behavior nodel of error.

In the first colum is normal error. It is a
product of systemdesign. It is, to sonme extent, what we
buy into in the nmanagenent of error, that the system | eads
to errors and we nmanage processes, procedures, training,
design and environnment. And, to sonme extent, | believe to
err is human and error is normal. |In any systemyou are
going to have a normal rate of error which is going to be
sonet hing other than zero. It is not a good nodel to
beli eve that you can have humans not meke m stakes. Hunans
will always make m stakes. No matter how good a job you do,
you will make errors at sone rate. That is normal error.

The m ddl e columm, at risk behavior, this is what
| call unintentional risk taking. Renenber how you were
taught to drive? Were were your hands supposed to be? Ten
and two, right? | guess nowit is nine and three, right?

Anybody hear that? Because you hit yourself in the face
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when the air bag goes of with ten and two. So, your hands
are at nine and three. You |ook both ways. Wat do you do
t oday when you drive? Are both your hands at nine and
three? |Is your hand on a latte? |Is your hand on a cel
phone? Are you eating a McDonald's egg Mcnuffin on your way
to work? We want error reporting prograns. How many of you
speed? |Is that the systen? Wat is it about the system
that causes you to speed? Are the roads not w de enough?
What is it?

| am here to say not only is to err human, but to
drift away and deviate. You are going to drift away. Even
professionald drift away. W just did an assessnment of a
maj or airline |ast week where a pilot focus group said 80
percent of the time they don't do a particular task that we
have found out to be a pretty risky task if you don't do it,
but 80 percent of the time. Wy? They don't feel there is
risk. Right? You get up to 75 on the freeway when the
speed limt is 55--1 can do that because there is not a
whol e | ot of risk associated with that.

Do we see this mddle colum in healthcare, at
ri sk behavior? Absolutely. If | ama nurse and | have net

my patient, aml going to go in the roomnext tinme and

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



confirmtheir armband? | knowit is M. Smth. | have been
seeing himfor two weeks. AmI| going to confirmthe arnband
every time | go in, or aml going to say, |ook, I know who
you are? The risk though is you confirmthe arnband for two
reasons. You confirmit to know it is him but you al so
confirmto know what you are bringing in matches him All
right? Quite often the nurse says, well, | didn't realize
it is because of what | ambringing in. | just thought I
know that is M. Smith so | amnot going to confirmthe

ar nband.

At risk behavior, this mddle colum, | think is
normal too. W all engage in that risk behavior. Just | ook
at how we drive. Look at what we do in all aspects of life.
W drift away as we | ose recognition of the risks associated
with what we are doing. W try to optimze. W want to do
things faster and quicker until finally we get bit.

The last colum is the third behavior, and that is
intentional risk taking. Do we do that? See, in the real
error reporting program| should say how many of you have
driven intoxicated? O course, this is videotaped and none
of you will raise your hand.

[ Laught er ]
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But | have, particularly in college. | nean,
twenty years ago we woul d | augh about it if you got hone
safely in the norning. So, we even do the intentional
stuff. Even in the aviation world, and | amtal ki ng outside
9/ 11, we have had pilots who have put down airpl anes because
they were conmtting suicide. So we have behaviors that are
really on the far extrene.

The issue in a just culture is you have to
recogni ze that all these three occur. The systemis going
to drive error. Even in a good systemyou are going to

drift away fromthe system which we call at risk behavior,

and you are even going to have reckl ess people who willingly
put people's lives at risk. | have never seen a system
fromnuclear to railroad to aviation, that says we will |et

anybody who is reckless off the hook. There, we do draw a

l'ine.

[ Slide]

Now, what is a just culture? A just culture is a
set of beliefs. It is a belief that professionals will nmake

m stakes. W are going to nake m stakes. The regul atory
nodel that says m stakes aren't allowed hurts us. It does

not serve us froma systems safety perspective. There are
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a | ot of people out there who believe, |ook, we have sol ved
the problem W just told people they can't nake m st akes.
Bad i dea.

A second one is a recognition that even
professionals will devel op unhealthy norns. Ten years from
now you wi Il have a book not only to err is human but to
drift away and deviate is human. That will be the next book
because | have to tell you that across nmultiple industries
it is the second one that is the biggest risk of harm In
aircraft maintenance it is the biggest harm In injuries it
is the biggest harm You, on the road, is it the systemor
is it your at risk behaviors that is the biggest risk of you
getting into an accident? 1Is it sonmething about the street
light and the width of the streets, or is it you eating your
McDonal d' s hanburger on the way to work that is the nore
significant risk? To drift away is human and we have to
recogni ze that people will deviate, and we have to | earn how
to fix that issue.

The third one is human error is a nmanageabl e

aspect of the business enterprise. If we knowthe first two
we can manage it. Al right? | have spoken to attorneys
who say, well, prove it. Prove that |egislation doesn't
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wor k, that you have a better way. So part of the just
culture is believing that it is a nanageabl e aspect.

The |l ast one though is a fierce intol erance for
reckl ess conduct, reckless conduct being | know I amtaking
arisk; I amputting people's lives at risk. Do you ever
see that in healthcare? Be honest, have you seen it in
heal thcare? Didn't we have a physician carve his initials
in the side of a patient because he |iked the good job he
did in sewing her up? That is beyond nere error. Was it a
| ack of judgnment? Yes, but | don't think we are going to
call it human error. W are going to call it sonething
nore, and | call it reckless conduct.

[ Slide]

A set of duties--the duties in Washington State

are you don't nake m stakes. |[|f you do, you are
unprofessional. Wat is interesting about that is that the
Washi ngton | egi slature said, well, should we have the person

engaged i n unprofessional conduct report their own error?
What do you think? Wite a rule that says if you engage in
acts of noral turpitude you have to raise your hand and cone
forward

[ Laught er ]
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The legislature didn't want to | ook stupid, so
what they said is, no, other people have to report on you.
You don't have to report on yourself but you do have to
report on other people who engage in unprofessional conduct.
So the duties in Washington State are don't make m stakes
and rat out those people who do. |In aviation we said what
happens in the cockpit stays in the cockpit. That was the
prof essional duty. That is not the set of duties that we

need. W need duties to say when | have made a mi stake | am

going to raise ny hand and say | have nade a mistake. | am
going to raise ny hand when | see risk in the system | am
going to resist what is very natural at risk behavior. | am

going to participate in the learning culture and, again,
absol utely avoi d reckl ess conduct.

[ Slide]

Jimhas said, well, what is the culture we need to

| earn? We need a culture where people can raise their hand

and conme forward and, again, | believe a culture where that
person conming forward can say, you know what, | didn't
confirmthe arnband. 1In direct violation of hospital
policy, | did not confirmthe arnband because | only do that

the first time | neet ny patient. W need to know that. W
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don't want the nurse saying where is the rule book and |
will tell you that | followed the rule book. W want a
culture that says | admt ny error and | admt ny violation.

The next thing is a learning culture, that you
| earn fromyour own events. You learn from norm
operations, and auditing in focus groups. You |learn from
ot hers and best practice. Utimtely, you have a nodel
that, if an error is possible, it has sonmething other than
zero probability. | want you to think about that. W often
get caught in the trap of saying we never do that.

What is the English case? The baby who went
t hrough the wash cycle, the preeme? You |ook at that event
and you say how can that happen? Anybody famliar with that
event? Two weeks ago, in England, a baby was born premature
and died. It was taken down to the norgue and in the norgue
t hey have a cabinet for dead babies. That is just sort of
wei rd, but they have a cabinet for dead babies and next to
that is the chute for laundry. This baby was put into the
| aundry basket and was | ater discovered at the facility on
t he conveyor belt after that baby had gone through the hot

wat er wash cycle. Most of the bones were broken. It was a
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terrible case. It made national news here. It is a
terrible case in England.

Shoul d that ever happen? Wll, you know, we don't
like the outcone but it is going to happen. There is a risk
that it is going to happen. You have to nodel it and
believe that there is a risk that sonmething like that is
going to happen. If your nodel is that certain errors are
SO egregious that they never happen |I think you are destined
to have it happen. You have to believe that every possible
error has a non-zero risk.

[ Slide]

A responsive culture--on this page | amgoing to
put on ny hat as a customer of yours because, you know, |
work in multiple industries and I have never worked as a
heal t hcare provider but I amyour customer, just |like all of
us are. A responsive culture--Jimsaid what kind of culture
do you need? You need a just culture; you need to |earn;
| astly, you need a responsive culture. Safety is a
perception, as is economc value, and it is a perception
that your custoner owns. Right? | mean, | |ook at events
of wong site surgery and | ook at things that occur and say,

you know what, | want nore out of my healthcare system

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



| am a big supporter of hel ping you guys create a
system where people can raise their hand. But the flip side
of that is | think you should do wonderful things and be
able to do wonderful things. 1In a lot of industries we
collect a lot of data but we don't act on the data. W
collect it and it becomes a never-ending research project.
| think the window for you guys is short. | have been in
pl aces where the attorney has said, |look, I amheld
accountable for nmy mstake. Let's face it, if | were your
attorney and commtted nmal practice and you | ost your suit,
are you going to hold me accountable for ny m stake?
Probably so. Right? You are not going to say, well, to err
is human; | will forego the $100,000. No, you are going to
say you have to be held accountable, M. Marx.

So, even your just culture that you are going to
set up in the healthcare industry, it is not going to
reflect society as a whole. Society as a whole is not a
just culture. We do hold people accountable for errors in
every facet of society. |If you create a culture in
heal t hcare care where people can raise their hand w t hout
havi ng bl ame placed on them there needs to be an

expectation that you are going to fix the system and you
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have to fix the system [If you don't, you will be right
back to where you were previously, back in the blane
culture. So, ny pitch to you is you have a w ndow.

[ Slide]

What is a necessary culture, to answer what Jinms
guestion, first, a just culture with professional conduct.
In my view, professional conduct isn't don't nmake m stakes
and rout out those who do. Professional conduct is you
rai se your hand; you say you have nmade a m stake. You
recogni ze risk around you. You participate in a |earning
culture. That is professional conduct.

Learning culture, identify and prioritize risks
and ultimately a responsive culture. | have been to
hospitals where I have had the whole quality assurance group
of the hospital in the roomand | have said can we neet our
goal of fifty percent in five years? 1In sone hospitals, |
have had the whol e group say absolutely not; it won't
happen. | have to say | not only believe it is possible, |
think the goal is low | think you guys can do great things
if you create the right culture and put the processes in

pl ace. So, as a customer of yours, ny hope is that you do
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much better than that fifty percent in five with the systens
you are setting up. Wth that, thank you.

DR. LINDEN: The next speaker is going to be Dr.
John Grout, who is an associ ate professor at the Canpbel
School of Business in M. Berry, Georgia. He is going to be
speaki ng about m st ake-proofing your system Dr. Gout?

M st ake- Proof i ng Your System

DR GRQUT: Cood afternoon.

[ Slide]

Today | want to tal k about an approach to error
reduction that will not take a year to inplenent and wll,
in many cases, cost |ess than a thousand dollars to do. |
think those are probably sonme bol d statenents.

The other thing that | want you to be aware of is,
as you know, the Joint Conmission is starting to require the
use of failure node defect analysis. In other industries
what | amgoing to tal k about today has becone a preferred
followon to failure node defect analysis. So, with that, I
would like to talk a little bit about what it is and what it
isn't.

[Slide]
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M st ake-proofing is the use of process or design
features to prevent errors or their negative inpact.
M st ake-proofing is al so known as poka-yoke, which is
Japanese sl ang for avoiding inadvertent errors. It was
formal i zed by Shigeo Shingo, whose picture is up here in the
corner, and cones out of the Toyota product system |
understand that there is a | ong way between the Toyota
product system and nedi cal operations, but | think there are
al so some worthwhile simlarities.

M st ake- proofing is inexpensive. M stake-proofing
is very effective for manufacturers that are aware of it.
Not all manufacturers are aware of it. It is also based on
sinplicity and ingenuity. But let nme be clear that
sinplicity, inits true sense, is rarely an easy thing to
acconplish. Finally, mstake-proofing is sonmething you

probably already have in isolated instances in your

organi zation. So, as you look around you will find
exanpl es.

[ Slide]

It is not rocket science. It is detail oriented
but, in fact, once you have done it, it will seem common
sensical to you. It is also not a stand-al one techni que
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that will obviate the need for other responses to error. |
often think that the efforts that we take to get people to
pay attention and to be at the highest |evel of
attentiveness as part of their work life is very nuch |ike
Si syphus pushing his rock up the hill. Wen you stop
focusing on it, it goes right back down to the vall ey again.
| don't know any way to get rid of that conpletely. | think
that some of these techniques can nmitigate that to a point.

It is also not widely known or practiced in
manufacturing, or in services in general, or healthcare
specifically. So what is it? W are talking about design
features that prevent errors. So, if you look in the upper
corner there, you will see a file cabinet with a drawer
open. If you were then to go and open sone ot her drawer, it
woul d be | ocked. When you close that drawer all of the
ot hers beconme unl ocked. You can only pull one out at a
time. Wiy? So that it won't fall over and kill you.

We have the three and a half inch diskette. You
stick it in the nmachine any way except the right way, it
stops in the position indicated. It is only when you flip

it over that it will go in correctly. Sonebody who designed
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that diskette felt it was inportant enough to get the
orientation right that they put in alittle stop.

How are we doi ng on our processes to nake those
ki nds of features part of what we do? You have ABS brakes
that allow the wong action to becone the correct action.
The ol d standard operating procedure was punp the brakes.

If you are in an enmergency stop situation you have to have a
| ot of poise to punp the brakes. Nowadays the standard
operating procedure is steady pressure, which neans stanp on
t he brake.

You have the | awn nower where, if you let go of
the little wire handle, the engine cones to a stop.
Presumably that is so that you now have to really work to
cut your fingers off. Can you spot the one on the sink? It
isthe little hole so that it can't overfl ow

[ Slide]

These tend to be very effective. AT&T power
systens reduced their average defect rate by 70 percent.
TRWwent from 288 parts per mllion defective to two parts
per mllion defective. For a manufacturer that is very,
very good. We would like to see even better performance

than that in nmedical systens but it is not clear that we do.
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Federal Mogul had 99.6 percent |ess custonmer defects than
their nearest conpetitor and a 60 percent productivity

i ncrease by systematically thinking about the details of
their operation and m stake-proofing. DE-STA-CO

manuf acturing went from 800 parts per mllion omtted down
to 10, and in all their nodes they went from 40,000 parts
per mllion down to 200 parts per mllion and, once again,
there was a productivity increase as a result. These are
sonme very nice kinds of outcones.

[ Slide]

The other half of this is that the devices tend to
be inexpensive. This is a distribution of the cost of the
devices as listed in Shigeo Shingo' s book. Wat you wll
notice is that a quarter of the devices that he inplenented
were $25 or less. Fully half his devices cost $100 or |ess.
So, the nedian device is $100. You were up over 90 percent
before it started costing $1000 or nmore. \Very sinple,
little devices that nake a big difference.

[ Slide]

The paybacks here can be substantial. Dana
Cor poration had one device where a worker cane in one

norni ng and said, "hey, | ook what |'ve got." The engi neer
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said, "put it on the machine; let's see howit works."” They
elimnated a node of defect that cost half a mllion dollars
a year. The device cost six dollars.

Otho-Cinical Diagnostics--some of you are here.
This was done in the Rochester facility. An individual
figures out a way to use Post-it notes to save $75,000 a
year.

AT&T Power System i npl emented 3300 devices and
each of those devices had a net savings of $2545, and a
vari ety of others.

One of the issues that we found out at General
Electric with the Aircraft Engine Division was that errors
are pretty costly, perhaps not as costly as in your industry
but costly nonetheless. Any in-flight shut-down of an
engi ne, even one where they |land the plane safely, costs a
m ni mum of half a mllion dollars. How nuch are you willing
to pay to get rid of one in-flight shut-down? Presunably
anything less than that half mllion dollars, and we are
chargi ng between $100 and $1000. There are sone very
beneficial kinds of outcones here.

[Slide]
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Sonme exanples fromthe nedical industry. Here is
Brosel ow tape. Essentially, you have the tape |aying over
the satchel, there on the right side of the screen. This is
for pediatric trauma. You neasure the child. You | ook at
the color code on the tape. The doses are printed on the
tape. All of the nedical devices, fixtures, and what-have-
you that you would use on this child are in col or-coded
packets. So, once you have neasured the child' s height you
are ready to go and can inplenment treatnment nuch faster.

[ Slide]

Anot her exanple is the esophageal intubation
detector. You intubate the patient; you take the bulb; you
squeeze it; you put it on the tube; you let go. If it
inflates it is in the right spot. If it fails to inflate
fully, it is an error. You then re-intubate and try again
but this way you don't have to use any radiology. You don't
have to use touch or feel to decide if it is right or not.
You know right away.

[ Slide]

Heal t hcare applications are different than
manuf acturing and here are sone of the ways: Both service

provi der and patient errors inpact the quality of the
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service. The service provider is blamed for all errors.
Can you inmagine that, patients blam ng you all for that or,
in this case, perhaps donors blamng you for errors? It
turns out that in other service operations as nmuch as a
third of customer conplaints are related to probl ens they
cause thensel ves.

[ Slide]

We have two different sets of m stake-proofing
devi ces or the Japanese poka-yoke. On the server side, as
service providers you have tasks, treatnents and tangi bl es
that have to be appropriately dealt with and m st ake-
proofed. In some sense, you cannot provide the wong task
or treat the person in ways that are |ess than professional
or deliverable, the actual itenms that you put into their
hands are problematic in any way.

[ Slide]

Here are sone exanples. A task poka-yoke woul d be
to have your cash register in your fast food chain have
buttons that have the iteminstead of the price. Al of a
sudden, you don't have to keep track of the mapping of what
itemgoes with which price; you just point to the itens on

the tray; the prices cone up automatically. Tags on
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vehicles to indicate which one cane to the service
departnment first so that you can maintain your first-in,
first-out ordering.

Treat ment poka-yokes are a little bit nore rare.
The bell on the door as you walk into a shop so that the
storekeeper will cone out fromthe back to take care of you
is a treatnment m stake-proofing device. Another favorite of
mne is that when you go into the bank--there was a bank
that actually put a line on your transaction formthat said
what is the eye color of the custonmer. So as the teller was
filling out the formthey had to look right into the
person's eyes to see what color his eyes were so that they
could then bring that personal service to the transaction.
And, tangi bl e poka-yokes |i ke paper strips and envel ope
Wi ndows.

[ Slide]

On the custoner side, the custonmer needs to have
m st ake- proofing occur in their preparation for the
transaction, the actual encounter and then resol utions.
Preparation m stake-proofing deals with failures to bring
necessary materials, understand their role or engage in the

correct services.
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Encount er poka-yokes involve inattention,

m sunder st andi ngs or nenory | apses so that when your donor
conmes in and says, no, | haven't had a cold recently and
they have, that is inattentiveness.

Resol uti on poka-yokes involve failure to signal
service failures, that is to day, you want to know when
sonet hi ng has gone wong. Likew se, you would |ike themto
provi de feedback, and you would like themto | earn what to
expect. So, we would like to m stake-proof all of these
di fferent aspects, which nakes the service side of things
much nore difficult than the manufacturing side because you
have a | ot nore degrees of freedomthere.

[ Slide]

Sonme exanpl es: the preparation poka-yokes have
appoi ntnment reminder calls to |l et people know that they are
supposed to cone at a particular tinme. 1In ny line of work,
if you can have a student degree requirenent check |ist that
t hey can work through before they come to their advising
session, they actually m ght have sone idea what course they
want to take next senester, which is a good thing for ne.

You have encounter poka-yokes. You go to the

anusenent park and you have the little bear with its arm
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out. It is a mstake-proofing device to allow you to
determ ne whether this child can ride on the ride or not.
Have you noticed recently with ATM nachi nes that you no

| onger stick your card in and it is taken away for ever?
Now you just swipe it. The reason that that is a good thing
is because it never |eaves your hand. It is very hard to

| eave it behind. It isn't inside the nmachine somewhere and
asks do you want anot her transaction? You already have your
nmoney and you are ready to go.

Li kewi se, you have resol ution poka-yokes which are
ways to help people kind of close the |loop on their |earning
fromthe experience.

[ Slide]

M st ake- proofing in sone sense puts know edge in
the worl--that is Don Norman's term not mne--in addition
to the knowl edge that we put in people' s heads. Here are
sonme exanples. If you want to put know edge in the head,
you i nprove the standard operating procedure. | guess |
ought to put quotes around "inprove." You have to watch out
then. |If you get a standard operating procedure that is 30,
50, 80, 120 pages long it is not something people are going

to carry around in the top of their brain all the tine. You
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manage the nudge in the head by retraining, by recertifying
skills and by trying to manage and enhance attentiveness.

By putting know edge in the world we provide cl ues
about what to do. W change process design and enbed the
details into the process, which then frees the mnd to
consider the big picture. It will also facilitate the
know edge- based ki nd of work that has to go on

[ Slide]

Here is a quiz for you. Wich dial turns on the
burner? You notice there is a pan on each of the two
stoves. Now, can you tell which knob turns on which burner?
It is B R ght? Because there is a natural one-to-one
mappi ng. The question is how many of our processes are
stove Bs and how many of our processes are stove As? The
point is that a little attention to detail, not a big

change, can nake a huge inpact on our ability to use the

system

[ Slide]

Even nore chal |l engi ng, how woul d you operate these
doors? Let's take door A. Push or pull, left or right, and

how di d you know? M suspicion is that if | asked you about

door A you would say that it pulls, and it would conme out
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towards the right. Door B, yes, you would push and you
woul d push in on the right-hand side and it would swing to
the left. How did you know that? You know, you walk up to
a door and it will have witten on it "push.” You know what
that is. Right? That is the standard operating procedure.
That is the process docunentation. Could | propose that if
you need process docunmentation to operate a door it is badly
desi gned?

[ Laught er ]

Qur processes should be that way too. How about
door C? Don't know what to do. A gentlenman in Wales told
me "knock. "

[ Laught er ]

[ Slide]

Here is an exanple of a form Up at the top you
have "before" and down at the bottom "after."” You have al
of these people who are supposed to sign this engineering
change notice and you really have to think carefully about
who to have sign it. After a change what we have is a grid.
The grid now says what type of changes occurred, and has
bl anked out the unnecessary signatures. So, now the form

actual ly wal ks you through the approval process so that you
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can determne howto get the job done. That is putting
knowl edge in the world. You can see much nore effectively
what to do.

[ Slide]

It is ny belief that no systemof barriers is ever
going to be perfect.

[ Slide]

However, | think at the nonent there are a | ot
nore barriers that could be put in place that woul d make a
big difference in the outcone.

[ Slide]

Having said all that, | would like to introduce
you to anot her book that you can put on your conference
reading list. It seens like we are all sending you off to
do sone reading. This book is Dick Chase and Doug Stewart,
"M st ake- Proofing Designing Errors Qut." There is only one
problem This book went out of print in 1995 and is
currently nowhere to be had, except at this conference.
talked to Dick and Doug, and they have given ne perm ssion
to hand it out to you. Regrettably, | didn't want to carry
a whol e big box of books, so as you go out the door at the

end of the session, you will find alittle conpact disc. |If
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you just drop it into your machine, it will take you from
there. It will have the book. It wll also have other
books on the topic, and just a variety of other stuff that
you may be interested in. There is a limted nunber. That
is, I think about half of you will end up with a disc. The
ot her half of you need not panic nor rush to the door. If
you Will just drop a business card in the little box lid
that is out on the speaker's table, I wll nake sure
everyone who drops in a card either gets a copy of the disc
or gets an email with all the sane files init. That is
courtesy of Dick Chase and Doug Stewart. It is a great
book. It is the only book on the service sector side of

m st ake- proofi ng as opposed to the manufacturing side, and |
think it is really pretty well done.

[ Slide]

That concludes ny remarks for this portion of the
talk. Thank you very much. As it turns out, | amgoing to
be the next presenter on the next paper. David Marx and |
met this norning, and Jimkind of said you guys are both
doi ng probabilistic risk assessnment so why don't you talk

together? So, this is the result of sone collaboration. |If
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it turns out good, blane it on technology. |If it turns out
bad, definitely blanme it on technol ogy.
Probl emati c Ri sk Assessnent

DR. CGROUT: To continue, we want to tal k about
probabilistic risk assessnent. Wuld everyone rai se your
hand? Thank you. That is a functional test.

[ Laught er ]

[ Slide]

Now, how many of you have seen fault trees in sone
formor another before? That is actually a very nice group.
| will be relatively brief on the introductory materials
there. | amgoing to put one twist on the nmaterial. David
is going to put another twi st on the material, but we do
have the fault trees in common.

[ Slide]

Henry Peroski says we rely on failure of all kinds
bei ng designed into nany of the products we use every day.
We have conme to depend upon things failing at the right tine
to protect our health and safety. W often, thus, encourage
one node of failure to obviate a | ess desirabl e node.

[Slide]
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Failure is a relative concept and we encounter it
daily in nore frequent and broad-rangi ng ways than is
generally realized. This is a good thing. For certain
types of desirable failures, those designed to happen are
ones that engineers want to succeed at effecting.

[ Slide]

| would Iike to talk to you about a failure that
was created. You will recognize the Audi 5000 and the Jeep
Grand Cherokee. The Audi 5000 is fanobus for one thing nore
t han anything el se, and that was uncontrol |l ed accel eration.
Peopl e woul d drive themthrough the backs of their garages
and woul d have all kinds of other terrible crashes. And,
Audi had the nerve to tell Mke Wallace on "60 M nutes" that
it was operator error, that these affluent, well-educated
people couldn't tell the difference between the gas and the
br ake.

Fast forward twenty years to the Jeep G and
Cher okee and what you will find is Stone Phillips, on
"20/ 20" grilling the Daimer Chrysler folks on why there was
a defect with the vehicle. They said no defect, just a m s-
application of the brakes. They couldn't tell the

di fference between the gas and the brakes. To "20/20's"
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credit, they then neasured and what they found was that
t hese two vehicles, and no others, had the gas pedal and the
brake pedal shifted over.

Now, think about your car. If you take hold of
the steering wheel and put your foot at the center axis of
the steering wheel, put your foot on that pedal, what are
you going to hit? Brakes. Gkay? Wth these two cars,
guess what you hit. Gas. They had a design problem on
their hands, but was it a defect? No, it was designed the
same way every other car is. Your gas is on the right and
your brake is on the left.

Bot h Audi and Jeep Grand Cherokee inplenented a
m st ake- proofi ng device. The device was that they nade it
so that you had to put your foot on the break before you
took it out of gear. The problemwent away. Wy did it go
away? Because once your foot is on the brake you know where
the gas is, and if you are on the gas you know where the
brake is and you don't use sone other approximtion to get
there. So, in this case they have created a system where
you can't get the car to go into drive or reverse. It is

stuck in park. That is a failure. It just happens that
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that failure is a lot better than the failure of driving
t hrough the back of your garage.

[ Slide]

Here is a fault tree, a very basic one. You have
sone top event; it is a bad thing. It could be harmto a
patient. It could be driving the car through the back of

your garage. Then you have a representation which has

sonething called an "or" gate, neaning that any one of those

three things that lead into the "or" gate can cause that
failure to occur. You also have an "and" gate which neans
that you have to have both of those, failure one and failure
two, in order to generate that event. So, that is a basic
description of how things go w ong.

The other half of what you have there is sonething
called a mnimal cut set. A mnimal cut set is sinply al
of the group of itens that all have to be present in order
for a failure to occur. Wat you will also notice is that I
have assigned probabilities here, and the probability of
failure one is 0.1; failure two is 0.1; and the probability
of failure three is 0.5. Failure four is 0.5 W then link

themtogether. The way that they link is that with the

"and" gate you actually have to nultiply themtogether to
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get a failure. So, all of a sudden you are at the 0.1

| evel. Even though that is the |east reliable individual
item the fact that you have that redundancy nmakes a big
difference. The top event is just adding up or the union of
those three mnimal cut sets coming together. |In this case
the probability of the top event is 0.11, 0.5 com ng from
basic failures three and four and 0.1 coming fromthat joint
group of failure one and failure two. So, those are the
basics of a fault tree.

It turns out | amnot really particularly
concerned about those rates, fromny perspective. David
will tell you about how to deal with those rates or at | east
why we are interested in them | amnore interested in
taking nore than one fault tree and trying to nove stuff
ar ound.

[ Slide]

In particular, | have a table saw exanpl e here.
What we have is a situation where the table saw coul d be
turned on prematurely and that is an undesirable failure. A
preferred failure is to have the saw not work. So, if | am
working with this saw and it turns on | amin big trouble

| would prefer to have the saw not work. The question then
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is how can we take basic failures that would lead to this
undesirable failure and convert theminto events that wll
cause benign failures?

In this particular case | amgoing to try to do a
couple of things. The saw can be turned on prematurely if
the anti-kick back guard is not in place or the blade insert
is not in place or the wench is left on the spindle. That
is the really bad one of the bunch. How do we fix that?
Well, you tie the wench to the electric cord near the plug
so that you have an event where you can't do both things at
once. You can put in a switch in the insert cavity in order
to make sure that that occurs. Wen you do that you end up
with altered trees.

One tree, the undesirable failures, is now down to
one event and you can then determ ne how you want to manage
that. You may want to nove it over later on. But in terns
of the table saw not operating, you can have the wench |eft
on the spindle and it now ensures that the saw is not
plugged in. 1In the case of the insert not being nounted
properly, it is now an issue where you have broken the
el ectrical connection and the saw will not operate.

[Slide]
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The goal here is to take what were very
undesirable failures and turn theminto benign ones. So,
the process will stop but it will stop in ways that we have
engi neered in. W want our processes to fail but we want
themto fail in the ways that we decide and not in the way
t hat just happens by happenstance. So we are going to stop
the process that is a failure but it is the best possible
one in this case.

| think we are now ready for David to conme up and
tal k about his half of this presentation.

Probl emati c Ri sk Assessnent

DR. MARX: | had nmy | awer hat on earlier; now
have ny engineering hat on. | love to celebrate errors so |
have to tell you a com cal one. You know, John and | hadn't
met. So when | get here at the conference | say, well, |
have to neet this guy. $So, | go |ooking through his
presentation. He puts a picture in there. Well, it is
Shigeo or Shingo. | didn't read it; his picture is there.

[ Laught er ]

So | amout, |ooking around during the first

cof fee break for Shigeo or Shingo. Wen | saw John, you
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know, | amthinking you don't |ook anything Iike your
picture. That was really good m stake-proofing on ny part!
[ Slide]

| amgoing to tal k about probabilistic risk

assessnent. We call it PRA. It has been used in aviation
for sonetine. It has been used in the nuclear industry; it
is used in aerospace. It has been around for 25 or 30
years. It cones out of the fact that airplanes becane

i ncreasi ngly conpl ex where you couldn't have just basic
design rules, they were so conplex in their digital nature;
i nt erdependent systens, sort of |ike healthcare, very
conpl ex so that we needed new anal ytical nodels to assess
risk.

Severity of technology failure grewtoo. In
avi ation and the nuclear industry we don't get to do
clinical trials. W don't get to say let's create a power
pl ant and see the rate at which we have nucl ear neltdowns
and we will adjust fromthere. Al right? Wat we have to
do in those industries is to show, before we ever deliver,
that we have an anal ytical process that tells us what the
risk is, in a nuclear power plant one neltdown every 10, 000

years. Wen | was an engineer, prior to reading "Blind
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Trust™ all | thought about was parts and | worked on this

ai rpl ane, the package freighter for UPS, the first 757.
There is a big cargo door on the front side and that door
opens outward. If it opens in flight we |ose the airplane.
The FAA says before we will ever let you deliver that

ai rpl ane you have to certify, you have to show us
analytically that the risk of that door opening in flight is
one in a billion flight hours. |[If you don't do that, that

ai rplane will never fly.

Thi nk about that when you say let's bring in a
physi cian order entry system a conputer systemin a
hospital. How do you certify what the clinical risk is
associated with that systen? WelIl, let's give it a whirl
and see what happens and then let's collect event |ater.

Hal f of our research is event data. Let's put the systemin
and then we will just see what happens to peopl e.

In aviation, thankfully for you that fly, we don't
do it that way. W have to have anal ytical nodels up front.
| thank God that for nuclear power plants we surely don't do
it that way.

[Slide]
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John showed us those trees and stuff. That is
pretty conplicated. | amgoing to talk to you about what |
think is the first application of those trees in the
operational environnment in healthcare. M/ understanding on
t he equi pnment side is in doing punp designs and things and
we have used fault tree anal yses and probabilistic risk
assessnment. W are going to talk about it on the hospital
side and where it is not equipnent that we are anal yzi ng but
an organi zational system Zale Lipshy was the first to do
this, back in October. W believe the first, if anybody
knows to the contrary, please |let nme know

[ Slide]

What they did is they said let's build a
guantitative nodel of our nedication delivery process where
we can estimate what the risks of the wong patient, wong
med--the five wongs, the inverse of the five rights--any
one of these things occurring, what is the risk of that top
| evel event? Actually, Zale Lipshy has a nodel that says if
you cone in here for a two-week stay we have a nunerica
nunber for when you are going to get the wong patient's

med; how often you are going to get the wong nmed; how often
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you are going to get the wong dose; and, ultimtely, how
often you are going to get it put in the wong place.

[ Laught er ]

This little piece down at the bottomis one of the
five top level events. So, we had 175 individual errors
that we nodeled to say what is the risk that we have one of
these top | evel events occur. And, this is just the
nmedi cation delivery process.

[ Slide]

What did the nodel show? The nodel showed t hat
there was significant redundancy in many aspects of the
process, three or four errors that would occur. | have to
say, to the credit of the healthcare industry, your control
of drugs in a pharmacy far exceeds the reliability of our
control of aircraft parts and aircraft maintenance hangars.
You are | eaps and bounds better with the autonmated systens
that you have than we are in aviation

Sone trenendous things we saw, three or four
errors. W saw in one of the earlier presentations about
testing for I think H'V that they required two i ndependent

tests that would have to fail before you had the
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contam nated bl ood. That is the idea. Here we have
sonetines four human errors that would have to occur.

What we did find is that there was a nunber of
single failure paths. Wat was very interesting is that the
docunent ati on was nmuch nore believabl e than the physical
nmovenent of drugs. The medication admnistration record was
really accurate, but the odds that you were going to get the
wrong drug was not even close to the nedication
adm ni stration record accuracy. So, what was reliable in
the process was the docunentation. It would be nice if it
were the flip side as a patient. | want the right drug;
don't care what ny docunentation says. But it was actually
t he opposite.

The hospital said three specific behaviors could
have considerable | everage. So we just built the trees and
said what is driving the risk? Wat drives the risk of our
top level event? 1In ny earlier talk | said one of the
issues is that we want to nodel things as none-zero ri sk.
You coul dn't say, oh ny gosh, that will never happen. It
had to be a quantitative nodel. Believe nme, through focus
groups you can get nunbers. Al right? You can ask nurses

in a focus group how often do you check arnbands. Now, in
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an event investigation where you are in front of the state
board of nursing, it is hard to get the nurse to say, you
know, | just blewit off but in a focus group, outside that
very punitive context, it is easy for a nurse to say the
first tine | neet the patient nay be the only tine that |
really do it. You can start feeding that into a nodel

So they found three things: nurse to confirm nane,
med dose and route at bedsi de agai nst the nedication
adm nistration record. It is a wonderfully reliable
docunent by conparison to the delivery. Let's take it into
t he room and when we hand the drug over let's confirmthat
nmy drug matches what is on the nedication admnistration
record. Utimately, the technol ogical solutions when you
get barcodi ng, barcode your patient and your drug and the
conputer tells you that we got the right thing. But that is
alittle time off. Today take the nedication adm nistration
record in.

The second two were verbal orders when the chart
is open. You know, this addresses actually a | ot of wong
patient issues where physicians walk into six roons, cone

out, or are in aroomand tells the nurse here is the drug
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that we want for this particular person of having the verbal
orders occur when the chart is open.

[ Slide]

What did they get? Zale says in the delivery
process, when we do these three behaviors, we get a 96
percent reduction in wong patient events; 87 percent wong
med; 97 percent wong dose. The clinical trial person in
you says how do you know that until you really validate it?
And, how can you really validate it until you get really
good error data, and do you ever get really good error data?
Sonetimes, but it is pretty hard to get because we have a
culture where we really don't know what is going on. But
you have to find a way to work in the absence of data. How
did we design the nuclear power plant and certify it unless
we tried it out first? You need to find analytical tools
that can allow you to nodel risk within your organization

[ Slide]

Zale's answer, and this was a pitch that we made
to Jimand Jeff Kirkland and Beverly Allen that Zale tal ked
about and said that with the addition of the PRA we are
confident we will exceed our national goal of fifty percent

in five years. He said, as a matter of fact, in nedication
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errors we are going to get 96 percent in the next 90 days.
So, when | said earlier that | think there are things

think you can do, this is one of the reasons | think there
are things you can do. W are not tal king about high
technol ogy solutions. W are tal king about things that John
was tal king about, sinple solutions that will get you there.
Utimately, Zale says, we have a |living nodel of risk now
that we can neasure how effective prevention strategies are.

The idea is to have a living risk nodel

[ Slide]
How many have heard of 6 sigma? Well, it is three
defects per mllion. Can we get there in medication

delivery in a hospital? How many people think we can? What
is the rate today? The rate is like one in ten if you
consider wong time. Now we want to go to three per
mllion. This is a hospital that says we mght be able to
nove towards 6 signma, three defects per million. It is
wWithin our ability to grasp and understand how, at |east in
the delivery process of nedication, we can get there.

[ Slide]

A final quote, every systemis designed to achieve

exactly the result it gets. If the 98,000 nunber is true,

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



you know, if you buy into that, I think you have 98, 000
because it is exactly what you have designed into your
system You do things in healthcare that are not allowed in
aviation. In aviation we said, yes, you can't nake
m stakes. W are pretty punitive that way. But we did
| earn about human fallibility. The lawers didn't |et us
change the rule but we did | earn about human fallibility.
In an aircraft maintenance hangar, if a mechanic can nmake a
m st ake and that m stake woul d endanger the aircraft, it is
a required inspection itemand two humans have to make the
error; it cannot be one. Yet, in a hospital, when a nurse
grabs the drug out of the system they can nake one m st ake
and kill a patient. Just by design, you have said in
healthcare we will allow single failures to | ead to death.
| think that is bad design. The design of a systemto say
one, single human error can lead to death of a patient is
not a very robust design; it is a very thin design

So, do not believe humans are infallible. To sone
extent, in sone areas you have desi gned heal t hcare around
the nodel that the healthcare care provider is a supernman
that can leap tall buildings with a single bound and won't

make m stakes. You have to design fromthe starting point
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that humans are fallible and put in a nunber. |If you have
to start somewhere say one in a thousand.

Thi nk about your everyday life. How often do you
make m stakes? Wat do you do that is nmuch nore reliable
than one in a thousand? Get to work on time? Sleep past
your alarn? Start with one in a thousand in nodeling your
systemand you will start to see where the risks are.
Assune every potential error has a none-zero risk of
occurrence. Assune that errors are going to occur and say
if I have a single path failure, is that a good design, or
should I find a way--and | don't mean a second person
necessarily because you can build in systens where a person
can catch their own error right in the process.

Good risk nodeling can identify opportunities for
i mredi ate, quantifiable |arge reductions in maintenance
error. There is a |lot of discussion about how do we | earn
fromerrors and how do we build a | earning system | think
the point I want to make in this presentation, and | think
John does too, is that one of the issues beyond | earning
fromyour errors is to just go back and | ook at how did we
design our system Did we use good design principles to

design our system That alone, | think, can get you a
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really long way, and there are a |lot of tools, analytical
tools in the absence of data, to identify where the
weaknesses are in your system | think Zale is one of the
first on the road to prove that that is the case. Wth
that, thank you

DR. LINDEN: Are there any quick questions for any
of the previous four speakers before we nove on to the next
session? Seeing none, the next session is on the role of
error reporting. The first speaker is Dr. Jeannie Callum
who is Director of Transfusion Medicine at the Sunnybrook
and Wnen's Hospital in Toronto, Canada. She is going to be
speaki ng about her experience with the nedical event
reporting systemfor transfusion nedicine.

Rol e of Error Reporting
MERS- TM

DR. CALLUM | amgoing to talk about the MERS-TM
systemthat we inplenmented at our institution in February of
'99, as it was designed by Harol d Kapl an and Janes Battl es.
We inplemented it at Sunnybrook and Wonen's Hospital, which
is a three-site hospital which consists of a |large trauna
center, with a huge oncol ogy base; a medi um si zed hospital

that specializes in wonen's health and has a 50-bed and
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neonatal intensive care unit; and a small orthopedic
hospital. W run all of the transfusion services for al
three hospitals. This was funded by Heal th Canada.

[ Slide]

We have two people that really help us run this
system On the right is shown Lisa Merkley, who is our
gqual ity assurance officer, and she tracks the errors and
i npl enents changes in the bl ood bank. Shown on the right is
Anna Lima, who is our transfusion safety nurse. She does
all of our education. She goes out to the wards and she
devel ops system changes to try and curtail our error
frequency.

[ Slide]

| amgoing to talk about three things. The first
thing is the MERS definitions, just what you need to know to
understand our data. Then | will show you the descriptive
data and tal k about our major event types and the effect of
our interventions.

[ Slide]

These are the definitions. W define errors by
severity. A level one has the potential for fatal outcone

or serious injury. Sourcing the potential, 90 percent of
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our errors are near msses. Level two, mnor or transient
injury. Level three, no realistic potential for patient
har m

[ Slide]

We al so define events by whether they are a near
m ss or an actual event, and this is how we code them A
one is no recovery, patient harm two, no recovery, no
patient harm three, a near mss but with an unpl anned
recovery, sonmewhat unsafe conpared to our nunber four, near
mss with a planned recovery such as the tinme of issuing of
bl ood that system al arns because you failed to irradiate the
product before issuing it.

[ Slide]

We classify them by event categories. There is
one set of categories that really apply to the hospital
war ds; sanpl e collection; sanple handling; requesting
products and transfusion. Then, there is a set of
categories that relate to processes that happen within the
bl ood bank: product checking; sanple testing; unit
selection; unit manipulation; unit storage and unit issue.

[Slide]
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Those are the definitions you need to know to
understand our data. This is what the data | ooks |ike at
our center. W tracked errors for about 36 nonths. W
captured 2300 events and 98 percent were detected by the
bl ood bank, show ng that we have inplenented it very well
wi thin the bl ood bank but really have been unable to
concentrate our efforts to get increased capture of events
coming fromthe hospital wards. N nety percent were
classified as near m sses; 91 percent were detected before
the tinme of transfusion. Fortunately, no patient harm
resulted fromthe events just by transfusion of close to
35,000 units of packed cells, and no packed cells were
transfused to the incorrect patient.

[ Slide]

| say that no red cells were transfused to the
incorrect patient but | can't be 100 percent sure that that
is true. | thought we had our first one about six nonths
ago. | got a page in the mddle of the night froma
resident. She said, thank goodness you called ne back; we
have a problem W just transfused the wong blood to the
patient. | knew it was going to happen, sooner or l|ater it

was going to happen. | said, okay, just tell ne where are
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you. She tells nme her location. | said, oh, thank God
because it wasn't ny hospital. It was another hospital in
the city.

[ Slide]

This is what the data | ooks like in just gross
nunbers. For 1999, 2000 and 2001 just total nunbers. 1In
red are shown the level one's; in yellow, the level two's;
and in blue, level three's, showing that as the years go on
we are getting increasing detection with increasing efforts
to capture nore and nore events.

[ Slide]

Looki ng at the classification of near m ss versus
actual events, near m sses are nine tinmes nore common than
actual events. In red is shown the nunber one, the patient
harns; nunber two, the actual events with no recovery; and
then the vast mpjority of themare in blue, the benign

events, nore benign events.

[ Slide]
A |l ot of people have asked ne, well, what kind of
frequency do you see and if | inplenent the system how many

errors are we tal king about and how nmany of then are we

going to see? Wll, it depends on how hard you want to
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| ook. These are the events shown on either side of that
line in the mddle for events in 1999 and events in 2000 for
a large trauma center. You can see that for the period of
July to Decenber there was a 50 percent reduction in the
nunber of events reported. You can say we had inproved, but
actually, shown in the black bar was where nyself and Lisa
Mer kl ey, our quality assurance officer, wthin about four
days we both delivered a child and left for six nonths.
Because of us being there, no one had the reinforcenents to
bring it back. The technol ogists say, of course, that we
caused 50 percent of the errors.

[ Slide]

The alternative, this is where we really | ooked
very hard. So, in June of 2001 we | ooked quite hard. On
this graph, in yellowis shown our small hospital; in green,
our medi um si zed hospital; and in blue, our |large hospital.
Every nonth seens to be stable except for June where we had
very high rates of errors. In June we did an audit. W
went out and we started | ooking for errors.

[ Slide]

What we did was what we call our 7/24 audit. W

had 163 transfusi ons happen during that seven-day peri od.
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For that period we tracked every other transfusion episode
that went out of the blood bank. W couldn't track every

si ngl e one because we couldn't run fast enough. So, we
tracked 98 of those transfusions for conpliance with the ten
steps that have to happen between when the bl ood | eaves the
bl ood bank to when it is conpleted at the end of

transfusion. There was 21 conpliance with all the steps.

So, two in ten transfusions conpleted all ten steps. That
is with standing at the bedside, watching. Fortunately, 94
percent of those were |evel three but four of them were what
we call level one's. |In three cases there was either an
incorrect bedside check or no bedside check. In two of

them they checked it with the chart at the desk and then
just wal ked in and hung the units. |In one case they wal ked
right into the room popped it up and just started it. In
one case we had a patient who becane hypoxic and hypot ensive
on our oncol ogy ward. The resident was called and the
resident said give them Tyl enol, benedryl, Denerol,
Solucortef and call me if it doesn't go away. The patient
needed oxygen.

[Slide]
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This is what the data | ooks like for that audit
period w thout those audit cases. As you can see, June was
just an average nonth. So, | knowin all the rest of those
nmonths there are several major errors that are m ssing.

[ Slide]

This is what the | evel one events | ooked |ike over
time from1999 to 2001. You can see it is a very erratic
pattern. Despite nmjor aggressive attenpts, we haven't
really changed them Shown in blue is our |arge hospital
in green, our nediumsize hospital; and in yellow, our very
smal | hospital

[ Slide]

Over the time period at our traunma center site
where we have been working with this for three years, we
have been able to show that with nultiple interventions over
time the percent of events that are | evel one is decreasing,
nine percent in '99, six percent in 2000, and four percent
in 2001. So, we are driving that |evel down but at the sane
time driving the detection of events up.

[ Slide]

This is sone of the sort of denographic data you

can get out of the MERS system It tells you when nost of
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your events are happening. Mst of our events happen during
the daytinme shift, between 8:00 and 12: 00 noon and 12:00 to
4:00 p.m when the peak hours of operation are.

[ Slide]

But when you express that as a percentage as a
rate, red is level one, yellowis level two and blue is
| evel three, it doesn't matter about those tinme periods; it
is all the same, with the exception that on weekends we see
significantly nore | evel one events, six percent on weekends
conpared to four percent during the weekday. O herw se, al
the tine periods are exactly the sane.

[ Slide]

This shows the point in the process of the
transfusi on epi sode or process that the event is discovered.
You want all your events, if possible, picked up at unit
check-in and before testing. That is a safe process in your
hospital. W have a good majority of our events shown here
pi cked up but we still have sonme that are detected after
transfusion or, worse, at the next test for that patient.

So, you really want to drive it back towards before testing.

[Slide]
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Here is shown the job. W don't record any nanes,
just their job description. Definitely, the nurses are
| eading in the nunber of types of errors. | think that is
because they multi-task and they are expected to do nmultiple
different things. Nurses and physicians in the wards
account for about 60 percent of all events; the bl ood bank,
35 percent; and everybody el se about 5 percent. Those are
the identical nunmbers that were reported out of the SHOT
data and everybody else. This is near m sses and the other
ones are actual events. So, the nunbers are very simlar to
actual events.

[ Slide]

The systemtells you what happened because of the
events. It tracks the nunber of tinmes you had to recoll ect
a sanple, 450 tinmes in our database; record correction
phone calls to the wards; products destroyed, etc.

[ Slide]

We have attenpted to calculate this as to what it
cost us in the year 2001 just for error recovery. That was
about $127,000. What nakes up the mpjority of that cost is
destroyi ng of products and dedicated staff to intervene on

the errors and investigate the errors.
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[ Slide]

That is what the basic data | ooks |Iike and what we
tried to do. The first thing we tried to do was prevent
errors in product check-in.

[ Slide]

In Canada, this is what our blood |abel |ooks
like. Up until Cctober 15 of this year we had no expiry
data on the bag. So, we had a collection date which is
shown just below here. Here is the collection date. This
is new, just added. So the technol ogist for each unit would
have to | ook at the data and then | ook on a chart with a
ruler, and they would go across and say, okay, 42 days |ater
woul d be X date. They did that over and over again. So,
you can see why the error rate would be so high. W brought
this to Canadi an Bl ood Service's attention and, |o and
behol d, we have an expiry data and, hopefully, soon it wll
be barcode readabl e.

[ Slide]

These are the nunber of events shown over tine.

Up until the error point is where we had inpl enentati on on
Cctober 15, and | am happy to say that for January and

February we had no such errors of this type.
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[ Slide]

For sanple collection--this is a big issue--the
first issue is this is because the systemis very nmanual .
these are the hospital cards we use for patients. You can
see that they all ook the same so it is very easy to pick
up the wong patient's card. It is very easy to pick up the
wrong card.

[ Slide]

When we | ook at these events shown over the three-
year time period, in blue is showmn |evel three; red, |evel
one. You can see that the frequency hasn't dramatically
changed over that time for our entire hospital despite a
blitz of education in 2000, hiring a transfusion safety
nurse who does continuous education and has transfusion
rounds, and really no change despite education.

[ Slide]

We are aggressively | ooking at nobile, hand-held
conputers and | amvery optimstic that this will help. W
did a trial of this for two weeks in August of 2000. CQur
baseline error rate in our energency departnment was three

percent. W inplenented it there because that is where we
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hi de the hi ghest frequency of events, hoping that we could
see sone i nprovenents.

During that trial we processed 67 groups and
screens but we had a seven percent error rate, but all of
those errors related to inproper inplenmentation. The system
was not interfaced with our normal conputer system so
everything was manual. But all of those were fixable so |
amvery optimstic about it.

[ Slide]

In the interim until we have the funding which
wi |l cost our hospital probably about a mllion dollars for
the three hospitals to inplenent a hospital-w de wrel ess
network system for our hospital, we are using sonmething in
our energency roomthat is very sinple and cheap. Actually
it cost us nothing. Every tine a patient conmes in, stapled
to their adm ssion record that the nurse takes to the
bedside is a sheet of pre-printed |labels with the patient's
nane. She has to take it to the bedsi de because she has to
wite the whole history on it. Wen she takes her bl ood
sanpl es she | abels themup so that everything is | abeled
right at the bedside.

[Slide]
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We inplenmented this in March of 2001. Shown here
you can see we haven't had a conplete reduction in errors,
and the two blips that we have had of continuous errors of
this type relate to failure to use the new system and
falling back on the old Bradnus system So we are
continuing to use this because we think it is better than
the old systembut it shows that it is just not enough. You
are going to need a much nore controlled systemto affect
this 100 percent of the tine.

[ Slide]

VWhat we think is very useful is a dedicated staff
for phl ebotony. Shown here are three different departnents
at our hospital. One is our outpatient, sane-day surgery
pre-adm ssion program where there is a dedicated staff to do
phl ebotony and that is what they do and they really don't
have any other task that they have to do. They are shown in
yell ow. They have a very |ow event rate. Shown in blue is
our energency department and, in red, our |abor and delivery
wi th rmuch higher total nunbers of errors. Wen you express
it as a rate, the error rate is nmuch, nuch higher in

energency and in |abor and delivery. Wen you have a
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dedi cated team who are concentrating on a specific task they
do a nuch better job

[ Slide]

Here, shown for sanple collection errors, is the
sanme thing. Qur dedicated staff is shown in yellow, and
hardly any sanple collection events.

[ Slide]

The third thing we tried, by Anerican Associ ation
of Bl ood Banks you have to have a signature, sone way to
identify the phlebotomist. |If you don't have it you reject
t he sanpl e.

[ Slide]

On our old formor old requisition, it was not
surprising that half the tinme they forgot to sign. W
changed it to nake it really obvious--please read and sign.
Unsigned requisitions will not be accepted. And, we thought
this was going to fix it.

[ Slide]

This is where we inplenented it, in July of 2000,
and really no change. | amstill very shocked that we
didn't even get a 15 percent reduction.

[Slide]
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It is sort of like this, you know, first pants,
t hen your shoes--sone things you think nust work; nothing is
t oo easy.

[ Slide]

The next thing | think is probably the nost
i mportant thing, product request. W did a nunber of
ordering blood for the wong patient, and that is because
they pick up the wong card and get two patients m xed up,
or ordering the wong product. The physician wites five
units of platelets and it gets transcribed onto the bl ood
rec for ordering as five units of plasma. |If | amgoing to
have a nmajor error, this is where it is going to happen at
least in ny institution. These are nore frequent than
anyt hi ng el se.

[ Slide]

We tried education. It had really no inpact on
t he nunber of events in 2000. So we chose an area in the
hospital to try a newthing. |In March of 2001, we sat down
wi th our anesthesia coll eagues and said, |ook, in our
cardi ovascular I1CU patients it is really frequent. W are
getting a lot of orders either fromthe OR or fromthe CCU

for a product for the wong patient or the wong product.
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The anesthetists thought part of the problemis that no
patient com ng out of CD surgery has an arnband because they
have a heart line in one arm an IV in the other and both

| egs have been prepped to get vein grafts. So, they have
nowhere to put an arnband. So we cane up with the idea and
when they were cut off in CD surgery they were taped on the
forehead of the patient so the patient was al ways | abel ed.
Wthin one week every patient in cardiovascular |ICU had
their nane on their forehead. | think nost of the nurses

t hought | was conpletely crazy.

The second thing that we did was the bl ood request
forms and the pick-up slips for blood were stanped
preoperatively, in an unstressful tinme, and they were hole-
punched into the binder for the patient so that, at a
stressful tine when a patient was nassively bl eeding,
sonmeone wasn't running over to find the card and stanp up
four sheets and get everything ready. Sure enough, we have
al nost conpletely obliterated that type of error in our
cardi ovascul ar I CU, shown in blue, and the control side is
our critical care unit, just on the other side of a door

with same types of nurses, really sane types of patients,
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showi ng that that event keeps going on in the critical care
unit but we have obliterated it in our cardi ovascular |ICU

[ Slide]

We are going even a step further, now that we have
seen that that has worked, and we are having pre-printed
doctors' orders for transfusions with a bunch of checks on
that formso that the bl ood technol ogi st can check and make
sure they got the right patient. |If they are ordering red
cells, we request themto wite down the henoglobin. [If the
henmogl obi n doesn't match with what is in the conputer system
we question the order. W already do that so frequently we
will get an order for blood and they wite down on the form
henmogl obin 78; we check it in the systemand it is 100 and
we call up and say we think you have the wong person.

[ Slide]

Lastly, when we amal ganated with our wonen's
hospital |ab, which is a nediumsized hospital, we put in a
whol e bunch of different interventions. This is what our
Sunnybr ook bl ood bank pattern |ooks |ike. Shown in blue are
your nore benign errors, and in red you hardly see them It

is a very safe lab. W worked very hard to automate the
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| ab; put in very good process control; and it works very
wel | .

[ Slide]

In contrast, prior to the red arrow and that is
before we had done any intervention at this site, we had no
reporting. They weren't bringing any events forward. You
shoul d have lots of three's, a fewtw's and the rare one's.
They weren't bringing any of the three's forward. W had
terrible reporting. Al that was comng out were the really
nasty ones that cane up for detection and people were trying
to hide errors.

So, in May we went down and we tried to change the
culture, and we tried to inplenent the MERS system and say,
you know, this is what we would like to do. So in My, for
the first nonth, we get great reporting. But then there
were a couple of really nasty errors and the technol ogi st
felt very bad and they reverted back to the same culture.

W went in, we changed the conputer system we
changed a | ot of the standard operating procedures. W
standardi zed sonme of the testing for antibody investigations
and we put in a new site supervisor, probably one of our

best technol ogi sts at the other site, and we noved her down
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there. Wthin two nonths we had the identical error
frequency pattern that was happening at our Sunnybrook site
just with inprovenment in policies, a good conputerized
system and everything is nice and snooth, and we have the
same pattern for January.

[ Slide]

In conclusion, the MERS-TM system all ows us to
recogni ze, analyze events, determ ne patterns and nonitor
events after corrective action. Errors are usually the
result of poorly designed systens. Error correction is
difficult and I think it is going to be quite expensive but
likely cost effective.

[ Slide]

This is ny favorite quote, a pessinm st sees the
difficulty in every opportunity and an optim st sees the
opportunity in every difficulty. That is it.

DR. LINDEN: The | ast speaker of this session
before the break is Dr. Lee Hillborn, who is professor of
pat hol ogy and | aboratory nedicine, and director of the UCLA
Center for Patient Safety and Quality at UCLA Healthcare, in
Los Angeles. The topic is, is error reporting in clinical

settings worth the effort?
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Error Reporting in Cinical Settings:
Wrth the Effort?

DR HI LLBORN:  Thanks.

[ Slide]

Il will try totalk alittle bit quickly in the
interest of trying to catch up sone tine fromthe additional
interesting information that we had this afternoon.

| am from UCLA Healthcare. | am a pathol ogi st but
| aminvolved very nuch in our safety and quality program
both at the UCLA Center for Patient Safety and, as Dr.

Battl es tal ked about earlier, sone of the activities of HRQ
we are one of the devel opnental centers sponsored by HRQ for
California, known as the Strategic Aliance for Error

Reduction in California Healthcare for safer California

healthcare. | will tell you alittle bit about what we are
doi ng.

[ Slide]

When it comes to error reporting, | would like to

talk basically in the next couple of m nutes about whether

we think it is worth it. First of all, how do we do it?
Well, our center for patient safety really doesn't own
anything. It is sort of diagrammatically shown here at the
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center of this propeller but, in fact, we involve a nunber
of different organizations within our hierarchy to work on
t hose areas.

So, four center for patient safety and quality
st akehol ders are actually involved in areas of reporting.
Certainly, our risk nmanagenent departmnent and particularly
the activities that they do relate to risk reduction. CQur
i nformation technol ogy group is working to devel op better
systens for error reporting. Qur performance inprovenent
group is particularly related to quality, and our human
resources folks, as we are working and trying to create that
culture that will encourage reporting. | think we are sort
of between the just culture and the learning culture. |
think that we are still on our way to adopting a responsive
culture at this tine.

[ Slide]

There are lots of reasons why not to report. CQur
systens really discourage reporting. There is guilt, blane
and | oss of respect. People fear that they are going to be
di sci plined despite the efforts that we have started so far
totry and mnimze that. |In ternms of events, many of ny

clinical colleagues are subjective about how they interpret
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what is an error or not, and | think that that m nim zes
sonme of the reporting that we get. It is time consum ng.
We are working on that as well, as | will discuss, and

certainly the risk of |egal discovery may, in fact, inpact

t hat .

[ Slide]

So it isreally not surprising that there is
ranmpant under-reporting. First of all, we don't know very

much about captured events, and not nuch is known about the
factors that influence reporting. Al though we know what we
know about the numerator, we don't have good data at the
practice | evel on the denom nator although we know that only
a fraction of the things that happen are reported.

The primary purpose really of reporting in general
up until recently has focused on risk and cl ai ns managenent
types issues. So, early notification of potentially
conpensabl e events so people can respond, and the roles for
performance i nprovenent that have been related to quality
and risk reduction, up until recently at |east, have been
secondary at best.

[Slide]
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Just to give you sone perception of where we fit
in, our hats are off to our nursing departnent, as others
have described, as chanpions for reporting. Wat you see
here is that of all the groups collectively that report--
this is over a two-year period at our organi zation--the vast
majority of the reports we get are from nursing.

| would add that actually our pharmacy, and | will
come back to that in a mnute, intercepts an additional
11,000 errors annually. Those are near m sses because
everything was intercepted, but the nunber of errors are
about a thousand a nonth that occur in terns of the way that
orders are witten for pharnacy alone. So, certainly, there
are issues with |aboratory and other areas that go
undetected until they get either into a reporting system or
are not reported at all.

[ Slide]

O course, because nost of us don't report errors,
the reported errors that we do get are naturally biased. So
they tend to reflect nursing i ssues. There are a couple of
them here that represent |aboratory issues, a snmall fraction
of them being transfusion nmedicine, but for the nost part

the reporting that we get is related to unit issues.
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[ Slide]

Commonly reported nedication problens, |1V
probl ens, patient falls, transportation, sone |aboratory
i ssues, msdraws for exanple, rarely are things like
m sdi agnoses, surgical conplications, inappropriate
treatments, the kind of diagnostic errors that m ght point
us in the direction of a system problem issues of
comuni cation or junior staff supervision in our teaching
hospital where we think that that turns out to be a pretty
big issue. Yet, those are conmon themes of what we see.
When we examne liability clains, they point to the under-
reported errors, poor communi cation--provider to patient,
provi der to provider comrunication. Patient identification
i ssues, which we heard fromDr. Sazama this norning, is a
very big issue over and over again. |nadequate
docunent ati on, |ack of supervision and sone apparently
carel ess or random m stakes. But if one really goes to the
root cause one identifies an inability to perceive potenti al
risks that, in fact, are a contributing factor.

We are working on being nore sophisticated about
the data we use in ternms of event reporting. W are now

starting to | ook at secondary anal ysis of data that are
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col |l ected for other purposes, and to seek new data sources
to identify unsafe situations. As | will share with you in
a mnute, we are undertaking ways to inprove event reporting
and provi de feedback regarding the findings to encourage
change.

One of the biggest problens we had is that all of
our event reporting went into what was really a black hol e.
The peopl e who reported had no clue as to what was happeni ng
with the reports that they filed.

[ Slide]

I f one looks at it as we are tal king about patient
safety, we collect all kinds of data here. Oiginally I
di scussed this at the data conference, about a year ago,
that was sponsored by HRQ There are a | ot of different
data sources that we have. Certainly, event reporting which
goes into our risk managenent systemis one area that we
need to look at. But, in fact, clinical diagnoses and our
procedures, our pharnmacy data and so on, actually have al
now been used to contribute to identifying opportunities for
per formance i nprovenent and | eading to patient safety.

| think the point here is in ternms of risk

managenent and where is that in terns of safety and
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reporting. | think our risk nanagenent departnents,
traditionally many of them have focused on clains
managenent where, in fact, the two main foci of risk
managenent are cl ai s nmanagenent and ri sk reduction. |If we

are doing a really good job on risk reduction, which

perceive to be patient safety that we hopefully will have in
the future, there will be fewer clains to manage.
[ Slide]

At UCLA we are actually now currently | ooking at
pulling in our risk data and data from ot her sources, from
| aboratory issues, including transfusion nmedicine, from our
coded data, fromour event reporting and others into a
systemthat we call quality tracking for perfornmance
i nprovenent. People call it "cutie-pie."” The programmers
aren't too fond of that nanme actually because they are guys
but, in fact, nobody forgets the nane.

Basically, we have piloted it now in our big
services. Wat it does, it standardi zes the way that we
report events so that we can track and trend them and
anal yze what we find. The information can then be pulled
out for the purposes of bench marking, as well as peer

review, and then reporting to some of the reporting agencies
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that we tal ked about this norning. This has actually been
fairly successful. W didn't know that we could get three
maj or services to work together on that but, in fact, they
have and we are going to inplenented it in the next couple
of nonths organi zati on-w de.

[ Slide]

Al t hough we don't yet have conputerized physician
order entry and nost places, as you know, don't, but the
| aboratory has been working very closely with the pharmacy
to identify unsafe situations and start to report those back
in ternms of the patient profiles so that, in fact, the
information is available. O course, if you can't read them
nei ther can the pharnacy. W saw sone of this earlier, the
faxing issue as well as the sloppy handwiting are really
key issues in terns of safety and reporting irrespective of
the type of activity that is specifically being reported.

[ Slide]

| tal ked about the pharmacy intervention system
Here are the data, slightly nodified because ny attorneys
told me that | couldn't present our actual data because of
the issue of peer protection, although it is pretty close.

Basically, there are a nunber of errors that the pharnacy
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i ntercepts, a huge nunber that, in fact, would have been
potentially dangerous had they not been caught. Despite al
of our efforts, education and feedback regarding all of

t hese events, we continue to have about the same nunber of
errors, and a group we have actually spawned as a result of
| ooki ng at our data and the reporting of these data, a new
group, to look at how we can provide better information.

[ Slide]

So nedication error data have really served as the
basis for a new conmttee. | hope that when | talk to you
or when | see you within the next year | will be able to
tell you that we have, in fact, seen inprovenent in that
area. Qur transfusion service audits blood adm nistration
and reports the findings. | was actually very pleased to
hear that in other institutions the process is actually only
done conpletely accurately twenty percent of the tine. W
have found the sanme data. | was pretty nuch appalled at
that, as was the rest of our organization. So we are
focusing on that with hopes that, in fact, we can inprove
t hat .

But when it cones to both nedication

adm nistration as well as transfusion services, we know that
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our staff know what to do, the problemis that, in fact,
that they often do what they know how to do. So, basically,
we have a high rate of at risk behavior, as was identified
just an hour ago, and it is sonmething that we need to focus
on as we nove forward.

[ Slide]

We are educating our staff about sone of our
ongoi ng processes, and we have a web presence. Many of the
conponents of this are actually available to you if you want
to go and see sone of the things that we are doing as an
organi zation. W put a lot of the safety issues right at
the front. Wen people have to go to our web site for other
pur poses, like to page a doctor, or get the clinical
privileges, or find the joint comm ssion manual, in addition
to all of that they see safety information

[ Slide]

We al so enpower our patients, and this is actually
sonmething new as well, to report possible errors. The
University of California is sharing strategi es and concepts.
This is a patient education brochure we are introduci ng now
at our nmedical center. | went to our CEO about two years

ago and | said that we ought to tell patients that we nmake
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m stakes. Qur attorneys--1 amnot blam ng the attorneys but
they said to nme that will happen when hell freezes over.

W nodel ed what we did after work at UC Irvine,
al t hough they took a slightly different approach. Wen they
didit, I went back to our CEO and said | have to tell you
sonething. He said, what's that? | said that hell is
freezing in Irvine.

[ Laught er ]

So we actually have now a patient safety brochure.
| brought about ten of them | would be happy to either
have copies available for you or it is available to | ook at
on the web site if you want to see a copy of this brochure.
We are happy to tell patients m stakes happen. W ask them
to be partners with us in ternms of inproving safety.

[ Slide]

| nmentioned our devel opnmental center. The
University of California has a process now to coll aborate on
safety issues. If you want to get to our web site you can
go here and click on our UC canpuses and find out what is
going on at the various canpuses. W are putting up |inks
actually as we speak. The link that is there right nowis

t he UCLA because we are sort of driving this process.
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[ Slide]

W are learning to share information technol ogy
when it comes to error reporting. University of California
Davis has an electronic intranet based systemfor incident
reporting. Their evidence, when they first rolled out the
process, showed that event reporting increased three- to
four-fold once they put it in. Not only did it increase,
they actually started to get reporting from areas that
hadn't traditionally reported, that is to say, other than
nur si ng.

We have agreed to inplenment this on our five
canpuses. Qur attorneys tell us that because we have one
governi ng body we can share information. San Franci sco has
actually inplenented it about a week and a half ago. The
ot her canpuses are to follow. W are happy about that
because they worked out all the bugs dealing with sharing.
Toget her we are also going to nodify what to do based on
i nput fromthe University Healthcare System Consorti um
safety net where they are working on it as well.

[ Slide]

By sharing information, the reality is with event

reporting, we have already identified sone risky situations
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t hat can be resolved. One of themwas renoval of centra
lines. Many people don't realize that it requires special
care to avoid air enbolism Those that commonly do it
believe that the steps needed to be taken are obvi ous but
trai nees and ot her physicians were | ess aware of the risks.

Toget her we identified, by sharing the data, that
several canpuses had experienced problenms and now we are
wor ki ng together on solutions that | think are very
i nnovative and fall into about the five to ten dollar |evel,
as was di scussed just an hour ago.

[ Slide]

This is an interesting program This is sonething
| wanted to do |ast year and we pulled this off too. W
| earned that feedback is critical. For one thing, we reward
reporting. | went to our director of nursing, the |ady
shown on the left, and | said | would Iike to do sonethi ng
during nurse appreciation week. She said, what is that?
said | would like to give an award to the unit that reported
t he nost m stakes. She said, well, that is ridiculous. |
said, well, not really, what I wanted to do was to reward
t he honesty of reporting, not the fact that m stakes were

made. | amvery confortable that there are enough m st akes
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out there that sonmebody who wants to win next year can
sinply report the ones that are there rather than create new
ones. But we rewarded themw th pizza because of the first
two letters of pizza, "PI." Wat you see here is Pat Byrne,
who is an absol ute nurse manager, com ng up sheepishly to
accept the award for having the unit that reported the nost
errors. Again, we identified that we were awardi ng honesty,
not errors.

Also, in the last six nonths we started sending a
t hank-you |l etter to anybody who identified thenselves in
terms of reporting an incident. At first people were really
confused--what did | do? Did | do sonmething wong? But, in
fact, after that they began to realize that we were being
very positive about it and what we told themwas that they
were making a contribution to inproving patient safety and
to share that with their coll eagues.

We share recommendation findings at commttees
presentations, a web site and a news letter that we just
| aunched | ast nonth, called SAFER, the Strategic Alliance
for Error Reduction. W feed back the information that we
find. So we set a priority on reducing nmedication errors

and we said what they are, sonme of the key issues that we
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found. And, we tal k about our new, upcom ng electronic
i ncident reporting system because w are the last place to do
it.

[ Slide]

VWhat | can tell you is that one of the safer
California healthcare care canpuses, and it is not us, has
taken the | ead. What has been done? They have encouraged
reporting. They have shown that they have appreciated the
staff and they appreciate when they report. | guess | have
already told you who it is because they are the ones where
hell was freezing. But they have informed patients about
m st akes. What has happened? Their mal practice is the
| onest it has ever been. They have the highest enpl oyee
sati sfaction anongst all of our canpuses. They have
i ncreased patient satisfaction, and they are getting
comunity recognition. So is error reporting a good thing?
| think the answer is unequivocally yes.

[ Slide]

| think we believe that encouragi ng our reporting
has been a very positive process. Wen an event occurs we
have encouraged reporting. W performroot cause anal yses.

We get people together. W have really encouraged that
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bl ane-free environnent. W have instituted real system
changes, many of themrelated to | aboratory nedicine and a
couple of themrelated specifically to transfusion nedicine,
resulting in risk reduction.

We have taken victins, people who have nade
m st akes, and turned those into chanpions for change. |
think that is a real positive nessage that, in fact, yes, we
all make m stakes but having those nurses or other staff
i nvol ved be champi ons for change rather than the second
victinms is a key issue because when that happens what we are
hoping to see, and what we are starting to see now, is
i ncreased reporting. So | amvery much an advocate of
reporting. | think we are starting to see it in our system
and | frankly hope that you are too. Thank you.

DR. LI NDEN: Does anyone have any qui ck questions
of the two previous speakers? |If not, we will take a break
and we will reconvene at 3: 30.

[Brief recess]

DR. LINDEN.: W are going to continue the topic of
the role of error reporting, and the next speaker is Sharon
O Cal |l aghan, who is a consuner safety officer with the

O fice of Conpliance and Biologics Quality in CBER at FDA
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She is going to be discussing biological product deviation
reporting, what have we | earned?

Bi ol ogi cal Product Deviation Reporting:

What Have W Lear ned?

M5. O CALLAGHAN:. Thank you, Jeanne.

[ Slide]

It is a pleasure to be here, as always, to talk
about BPD reporting. This is going to be a little bit
different for those of you who have heard ne tal k about this
topic before. It is going to be alittle bit different, a
ot of simlar type information but focused a little bit
differently.

To answer the question what have we | earned, well,
nothing that is surprising yet, that is, mstakes are being
made in the bl ood banks. W are now getting the reports
fromthe transfusion services in the unlicensed bl ood banks
whi ch has increased our reporting significantly, but it is
focused a little bit differently now than what we typically
had received on the blood centers, and that is really what |
want to focus on.

We have had sone very interesting approaches to

identifying root cause and contributing factors, and al so
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the followup actions and I will highlight sone of the
exanples in the reports that we have received.

[ Slide]

To start off, the conparison for the reports that
we have received over the | ast couple of years between
FY2000 and 2001 shows the increase. It is not a significant
increase yet as far as the total nunmbers, but what | want to
highlight is the unlicensed bl ood banks in FY2000. There
are 52 facilities, submtting 125 reports. 1In 2001 there
were 238 facilities reporting 1015 reports. This really
represents an increase as of May 7 of |ast year when the
final rule was inplenented.

Also, with the transfusion services, 19 facilities
reported 53 events in FY2000, and in 2001 there were 2078
transfusi on services reporting 536 events. So we are
starting to see that increase in those types of facilities
reporting.

[ Slide]

What | want to do is really focus on the events
t hat have been reported by the transfusion services and the
unlicensed bl ood banks. W are going to break it down into

these four major categories of events. W wll go through
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each one of these categories in a little bit nore detail to
gi ve you specifics of what types of events have been
reported within those categori es.

The | argest percentage of reports are falling
under QC, the quality control and distribution category,
foll owed by | abeling, routine testing and conponent prep.
The specifics that | will be providing capture the total
nunber of reports for the two facilities conbi ned.

[ Slide]

W start off with QC and distribution, the 564
reports submtted for these two types of facilities. Most
of these are under the inproper blood bank practices.
Wthin that category there were 298 reports, nost of them
within the patient classification not nmet criteria. These
are events where a particular patient requires sone
particul ar type of unit, |eukoreduced, irradiated, CW-
negative unit, and that unit is not provided. This is
information that the bl ood bank has either froma specific
order fromthe physician, or fromthe history of that
patient within the blood bank, or it is their procedure to

al ways issue irradiated units for a particular type of
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patient. So irradiation and | eukoreduction nmake up the
great est percentage of those.

[ Slide]

Al so under inproper blood bank practices is
i ncl uded i nproper ABQO Rh selected. This would be things
i ke where a patient may have a bone marrow transpl ant and
i nstead of the actual blood type that he is requires an O
positive or sonething |ike that and that particular bl ood
type was not provided, or any other situation where a
particul ar ABOQ Rh shoul d have been sel ect ed because of the
patient's circunstances and the incorrect one was sel ect ed.

| mpr oper product selected includes things |ike
pl atel ets being issued instead of fresh-frozen plasnma. Unit
issued to the wong patient, and this is fromthe bl ood bank
standpoint, not at the nursing level, not at the tine of
transfusion, it would be reportable if the blood bank issues
the unit for the wong patient. But if the correct unit is
i ssued and the nurse goes into the wong roomand transfuses
that unit, that woul d not be reportable under the BPD
reporting system So there is still a significant nunber of

t hose events happeni ng.
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Al so, release procedures not followed, and this
ranges anywhere froma final visual check is not perforned;
there is some docunentation mssing that identifies that
everyt hing was checked and everything is okay.

[ Slide]

Al so under QC and distribution we have
i nappropriate release. This is products that are rel eased
t hat shoul dn't have been basically, where the testing was
not performed. | will have a little bit nore detail on that
in a mnute.

I ncorrect, inconplete or positive testing, there
were 23 of those. Mst of these are incorrect or
inconplete. Very few of those involved any kind of positive
testing. But this really refers to anti body and anti gen
nostly, also the crossmatch. |f the crossmatch wasn't
conpl eted before the unit was issued it would fall into this
category. For nedical history there were only two, and that
is if for some reason the unit was identified as being
unsui t abl e because of the medical history that the donor had
provi ded or, for exanple, an unlicensed bl ood bank nmay have
if they do their own collection and that unit failed to be

guar ant eed appropriately.
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Unsui tabl e product rel eased, there were 94 reports
within that group. Mst of those were clotted unit or
segnents. | want to clarify that for the transfusion
services a clotted unit or a clotted segnment would not be
reportable if that clot was identified after the product has
been transfused or during the transfusion process. It would
be reportable by the blood center that collected the unit.
So what is captured under here is that nost of these are in
t he unlicensed bl ood bank arena where they are actually the
ones collecting the unit. A transfusion service would be
responsi ble for reporting a clotted unit if the clot was
identified either upon receipt fromthe bl ood supplier and
the unit was issued anyway, or before issuing a clot is
identified and the unit is rel eased.

Qut dat ed product rel eased, we had 25 of those.
think a nunber of these occurred because the night shift
techs were supposed to pull the units off the shelf and do
that daily inventory thing of taking all the expired units
of f and, for whatever reason, it didn't happen. So units
were rel eased the next day w thout checking, figuring that

the night shift tech took care of this and nobody | ooked at
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the | abel and they went ahead and issued the unit. Shipped
or stored at inproper tenperature represented 39 reports.

Under the inappropriate release where the testing
was not performed, nost of these were antigen screens or
anti body screens where the patient was identified as having
an anti body but the units weren't screened for that
correspondi ng antigen and the units were rel eased. The
anti body screen patient had a history of an anti body and the
anti body screen was not done to nake sure that that was the
only antibody that this patient still had, or it was a new
patient for whomthey didn't conplete the whol e anti body
screen.

The recheck of the units wasn't done for ABO
Under crossmatch where the testing was not perforned
involved |ike imediate spin crossmatches where it wasn't
taken to the Coon's phase when it shoul d have been.

ABO and/ or Rh was five reports. Neither of that
testing was done. Then sonme others of henobglobin S and then
a couple of reports that had nultiple testing not perforned.

[ Slide]

Under | abeling--and this is sonmething that we have

heard quite a bit about--is recipient identifications. The
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reci pient identification was incorrect in 103 of the reports
that were submtted by these types of facilities. This
i ncludes the identification on the crossmatch tag as well as
the transfusion record. Most of these involved things |ike
nunbers switched where the patient's identification nunber
was off by one nunber or mssing a digit. The nane, instead
of having Mas the mddle initial had W These were not
true significant things where they actually had the true
potential of going to a different patient, but they are
significant enough that nost of these were clerical errors
of copying down the wong information, but having the
hi story of what we have | earned today, sonme of these cases
where you have a junior and a senior, putting a Jr. instead
of a Sr. could nmake a difference in that particular patient.
A |l ot of people have asked why do we need to send these in,
you know, they are really not that significant. Well, in
nost cases they are not causing harmto patients but there
is the potential to cause harmif the wong patient gets the
unit.

Ext ended expiration dates, this is involved with
any time a product has been nodified, such as thaw ng FFP

where the expiration date has to be changed it wasn't
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nodi fied. Therefore, it has an extended expiration date.
Pooling platelets, the expiration date needs to be nodified
and it wasn't nodified. Donor or unit nunber incorrect,
again, on the crossmatch tag or the crossmatch slip is where
it was incorrect, and ABO and/or Rh incorrect. That is
ei ther the donor ABO and/or Rh on the crossmatch tag or the
transfusion record, or the recipient's ABO and/or Rh is
m si dentified.

[ Slide]

Under routine testing we have incorrectly tested
for conpatibility. Many of those have to do with the
i ncorrect sanple being used for the conpatibility, an old
sanpl e being used. They were captured under that code | ast
year. W actually have a separate code for that particul ar
event for 2002. Antibody screen, the reagents were not used
properly. The addition of the reagents wasn't in the right
order. Rh seens to be another area where it was actually
just tested incorrectly, the technique was not perforned
properly. Also, under incorrectly tested would be included
incorrect interpretation as well. So they may have done the
test correctly but wote dowmn the wong result or

interpreted the results incorrectly.
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Under sanple identification--this is another one
that we have heard quite a bit about--sanpled incorrectly or
inconpl etely | abeled, there are 43 reports relating that
type of event, and 14 reports relating incorrect sanple
testing. Now with sanple incorrectly or inconpletely
| abel ed, again, nost of those are the switching of letters,
the switching of nunbers, not having a conpletely different
name on the sanple. Mst of these were actually caught
before the unit was actually transfused. Sonme of these
probably shoul d have been caught before the units were
actual ly crossnmat ched where the bl ood bank had sone ot her
information so that they could have verified the information
on the sanmple with the |abeling that was in the bl ood bank
conputer, or the labeling slips, the crossmatch slips, were
sonetinmes different so that it could have been caught at
that point but sonetines they were not caught until the
next tinme. The ones that are not caught until after the
unit is transfused, they are caught at the second tinme the
unit is transfused. Sonetines when the crossmatch slip is
brought back and another unit needs to be set up and they
pul | that sanple tube and sonebody | ooks and says, wait a

mnute, this isn't the right sanple or this isn't |abeled
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right; the initials are mssing and it takes sonebody el se
to see that.

[ Slide]

One of the things that | wanted to nmention here is
t hat even though we have seen a | arge nunber of reports
coming in fromthese facilities, nost of these reports have
not indicated that there has been any harmto the patient.
There have been very few where there was actual harmto the
patient, where there was actual reaction. There have been a
few but not very many. Mst of them are causing no harm
So these are really in that narrow m ss, no harm category
that was discussed earlier, but these are certainly
situations that can be | earned fromso that you don't have
that hit or that actual event that could cause that
fatality.

Under conponent preparation, procedure not
foll owed for |eukoreduction, irradiation, pooling, thaw ng
or washing, these all fit under conponent preparation. Most
of the time for the | eukoreduction and the irradiation, that
woul d be sonething that an unlicensed bl ood bank woul d be

doi ng, not very many under that conponent preparation; nore
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under the labeling, routine testing and failure to issue the
appropriate units.

[ Slide]

What | want to do now is go through sonme of the
exanpl es of root cause and contributing factors that have
been listed on the reports, just as an exanple of things
t hat have been reported. This information conmes only from
t he el ectronic biological product deviation reports we have
recei ved because we were able to do queries based on that
information that is in that el ectronic database as opposed
to doing the queries fromthe hard copy reports where we
don't enter this information into our database. Even though
it is on the reports, it is difficult to go back to those
hard copy reports. So that was one pitch for using the
el ectronic formto submt your reports because we will be
able to get a lot nore information out of these reports.

This seens to be a real popular contributing
factor. | hope people are thinking of these as contributing
factors and not as a root cause--busy and short-staffed.

That really is a contributing factor; it is not a root
cause. As we have nentioned several tinmes today, short

staff is the life of a blood banker. You are always goi ng
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to be short-staffed. You can't use that as an excuse for
why t hi ngs happen and nove on to the next thing until the
next thing happens and you say,"” well, see, | told you it's
because we're too busy.” You need to | ook at what you are
doi ng, how your process is working so that you can try to
overconme that at least in some cases. You are not going to
be able to overcone it in all cases but there are things
that you will be able to do and that you can take a | ook at.
Al right, we know that there is always going to be one
person on night shift. |If that person gets overwhel med, how
are we going to process this work? How are we going to get
these units out the door safely?

Clerical error, handwitten, nmanual data entry is
anot her one that seens to be very popular, specially with
any of the labeling things. Again, that is the human
el enent involved, but is there a way that you can try to
elimnate or at | east mnimze sone of these deviations that
occur because there was a clerical error?

One of the things in trying to identify root cause
is that there is a nunber of ways that you can identify root
cause. We have heard about the causal tree earlier.

Anot her nmethod is asking why five tinmes. You nade a
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clerical error, why did you make this clerical error? Find
out what was going on to cause this. That is really what we
want to get you to focus on, the root cause and not just the
contributing factors.

Inattention to details is another one, and the fix
to inattention to details is to rem nd the enpl oyee to
follow the SOP. That works nmaybe for that noment, and that
is about it.

Speci al orders overlooked, this is very common for
the events that | just stated under the inappropriate unit
bei ng rel eased for special products |ike |Ieukoreduction or
irradiation, for those types of products. The information
is in the blood bank; it is just mssed. Maybe it is not in
the right place. Maybe it is not in the place that is
easily accessible to the tech.

Addi tional special needs in the comments section
is another one. |If the patient requires an irradiated unit,
a | eukoreduced unit and a henogl obin S negative unit, if the
henmogl obin S negative information is at the bottom of the
page or sonme place buried in a comments section that doesn't
pronpt the tech to |ook at that and say, "wait a m nute,

there are nultiple requirenents here", then they are going
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to mss it. That is going to be a very easy thing to m ss.
We have seen this with the donor deferral area as well where
there are nultiple reasons for the donor being deferred.
Sonetimes they are not all captured appropriately in the
conput er system

Anot her one is energency situation where the nurse
wants the unit now. |Is that really an enmergency or are you
trying to get her off your back and say, here, take the unit
and just go; | don't have tinme to deal with you now? That
is sonething that is going to have to be taken up at a
hi gher | evel outside of the blood bank. When you get the
nursing staff involved in sonmething |ike that you need to
identify what are your true energency situations; what are
your procedures for that; and how can you handl e these
si tuati ons.

[ Slide]

O her root cause and contributing factors that
have to do with conputers are that the conputer warning was
overridden. | have seen this on a nunber of reports, and it
just looks to me that there are so nmany warni ngs that pop up
t hroughout the process that after a while the techs probably

don't pay attention to those so they just ignore them |If

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



they can override them they are going to because they want
to get this done. They are ready to go to lunch; they are
ready to get off; they want to get this done. They don't
want to have to find a supervisor, cone back and override
this or approve it if it needs to be overridden. Take a

| ook at who is allowed to override your warning systens.

| was surprised to see that the conputer warning
remai ns on the screen only for a short tinme. It was
sonmething |i ke 30 seconds. The tech had entered this
information in the systemand it flagged up that the patient
required an irradiated unit. She went to answer the phone,
canme back and the nessage was gone so she went ahead and the
conput er system all owed her to process that unit through
wi thout it being irradiated.

Comput er presents one warni ng regardl ess of the
nunber of special need or requirenments. This is another one
that is big with donor suitability. Wth tenporary deferral
and permanent deferral on a donor, the tenporary one is
del eted because the time franme has passed, the permanent one
goes away t oo.

The sane type of thing here where there is only

one warning that the unit needs to be | eukoreduced but it
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doesn't identify that it also needs to be irradi ated as
well. They say, okay, this is |eukoreduced and this is okay
to issue, and they override the conputer warning.

Conmput er presents nore warni ngs than required.
Take a | oot at what warnings are being presented. | know
there are sone conputer systens out there that you are not
going to be able to change, but you need to take a | ook at
that and see really what your conputer is telling you and
how many tinmes it is giving you a warning throughout the
course of issuing blood and crossmatching units.

| f the conputer is down backup procedures are not
followed. This is another area where you need to nake sure
that all of your procedures are in place for when the
conput er systemis down and that everybody knows how to do
it. It is only going to happen once in a while, we hope,
but everybody needs to know what they need to do if the
conputer is down.

[ Slide]

Sonme of the followup action that we have seen has
been varied. Actually, | have to comrent on the previous
| ecture about the pizza being given to the nursing staff.

There was actually one report that may have been from UCLA,
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| don't know, that said in the foll owup section that they
commended their nursing staff for reporting this to us
because it was sonething that was detected prior to the unit
being transfused. | have only seen that in one report so
far but | thought that was at |least a nice way to try to get
the information fromthe nursing staff.

Fol | ow-up actions we have seen reported is to
remnd tech to pay attention or counsel the enployee.

Agai n, you are focusing on the human el enent of pay
attention to what you are doing; | don't care how busy you
are, just be a little nore careful. Well, after telling
sonebody that ten tinmes how effective is that?

This is another one that | was a little surprised
to see, email sent to remnd staff to follow SOP. Wen |
read that in this report | imedi ately envisioned a tech
coming in to wrk in the |ab, opening up their email, and |
don't know when a tech in a |l ab would have tine to read
emai |, but having ten emails in there, each one saying
pl ease renenber to foll ow SOP nunber ten, nunber two; please
remenber to foll ow SOP nunber 15; please renmenber to foll ow
SOP 12--how effective is that? There was no indication on

the report that there was any follow up action after that.
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It | ooked Iike that was all they did to fix this problem

It mght be great to send an enail to people and say this is
what just happened; we just |earned of this event. Pl ease
be aware the next tine you issue blood to check the

| abel ing, or whatever--to get a quick nessage out to
everybody easily, but you need to follow that up with sone
kind of in-service or some other kind of training, |ooking
at the systemto see if there was another way this could be
fixed.

A new |l og created--this one was as a result of
probl enms with docunenting results and having too nany
different places to wite things down or to check things
off. They created a new log to track everything, to check
of f that the visual inspection was done, to check
everything. So | thought that one was pretty good.

Require second review-this one bothers ne
soneti mes because if it is a |abeling problemand the person
doing the labeling didn't catch it the second person com ng
al ong, nost of the tine, will see what they expect to see,
especially if they are forced to do this because sonebody
el se screwed up. In sone cases a second review may be

necessary. It mght be a good idea to have sonebody el se
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standing there while the nurse and the tech are reading off
the information to verify that everybody is saying the right
thing. But | amseeing that a lot, that any tine there is a
| abeling problemwe will institute a second review. Just be
careful of when you do that. Also take a | ook at when you
are instituting that type of fix. |If you are going to
institute that and you have one person working night shift,
who is that person that is going to review for the second
time for the night tech? You are going to have to pul
sonebody from another part of the lab, or howis that going
to work? Is that really feasible on all of your shifts?

| mpl ement conput er - gener ated | abel s and tags.
That is probably one of the best ones that we have seen, and
| know that tonorrow we are going to hear a little bit nore
about | abeling. But anything that you can take the
handwiting out of the systemis probably a good idea to
elimnate sone of these clerical problens.

Update software to prevent rel ease of unit
i nappropriately is another one that seens to be an
appropriate fix if it is possible. W know that you can't
update the software all the tinme. Sometinmes you m ght have

to update a little fix until you can update the software
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full-fledged but that is something that you want to take a
| ook at.

[ Slide]

Usi ng a barcode reader is another one that woul d
prevent the sanple |labeling errors. Revise request form
hel p enpl oyee focus attention to four nmajor quadrants of the
form |If things are being m ssed on your transfusion
record, or your crossmatch slip or your crossmatch tag, take
a look at where it is being mssed. Is it things that have
to be handwitten in as opposed to having it already there
and just checking off the box? Is it formatted in a way
that you can actually look at it, do a quick scan and see
that there is something m ssing, sonething not docunented
properly?

Requi re second check when conputer is down.

Again, with your backup systemyou need to make sure that
you have the right procedures in place to function when the
conmput er system does go down.

Anot her one that | amseeing a |ot nore that we
haven't seen even fromthe bl ood center side in previous
years, we are seeing a lot nore reports identifying that

they are going to evaluate for trends and track errors of
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the sane nature. | think that is one of the nost positive
things that we are seeing out of this, that people are
starting to take a |l ook at the events not as isolated

i ncidents but as a conglonerate of information that they can
gai n.

[ Slide]

Several facilities have told me that they have
renamed the formthat they use for their incident reporting
or event reporting to an opportunities for inprovenent form
| think that is a really good way to characterize these
events because these truly are opportunities to inprove the
system So if you take the approach and pass that on to
your enpl oyees and to the nursing staff that you are trying
to inprove the systemand it doesn't really matter who it
was specifically that nmade this deviation, this error
whether it is reportable or not, you are getting information
about a failure in the system That is one of the things
that you need to take a |l ook at too, identifying not only
the contributing factors but the root cause. You need to
find out what nmade the person nake this m stake.

You need to, again, evaluate the system W have

heard that all norning, evaluating the system and not just
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t he enpl oyee. W know that there are certain things that
enpl oyees will do and it will be a consistent pattern with a
particul ar enpl oyee and the system may not be needing a fi X,
but you can identify that as well. Based on the root cause
and the contributing factors that we are seeing in the

foll owup, you know, having inattention to detail and

enpl oyee retrai ned, those types of things really indicate
that you are focusing on the enployee nore than the system

Long-termcorrection as well as short-term
correction--a lot of the reports will have the short-term
correction. W got the unit back, we have retested it and
we have reissued it. That is kind of the short-term
correction, sort of counsel the enployee type of thing. Not
very many of themwll identify a long-termcorrection plan,
ot her than, you know, saying that we are going to eval uate
the trends and track this information. So you need to take
a |l ook at that.

Wth that trending you need to include not only
the reportable events but al so the non-reportable events.
There is a whole lot nore information that is out there that
| don't see because it is not required to be reported unless

t he product has been distributed that you may be cat chi ng.
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Sonetimes the events that are not reportable that are caught
prior to issuing a unit are nore val uabl e because you can
identify what actually did work. Were was this unit
interdicted? Were was this deviation caught that prevented
the unit from being rel eased? As opposed to this other one,
you know, we had five of themthat were caught so how did
this other one get through? That will give you a |ot nore
i nformati on.

| also wanted to again remnd you to report to FDA
using the electronic format. Using the electronic formt
was the way | was able to get a lot of this information
about the root cause and follow up where I could do searches
and queries based on key words, and things |like that, from
the electronic reports. | think we are going to be in a
better place to really do sonme nore trending not only on the
events thensel ves but actually on root cause and fol |l ow ups.
Hopefully, that is what we will be doing in the next year.
We are still having the problem of getting everybody to
report, but once we get that going and everybody is on board
with the reporting and what is required, and all that, then
we wll be in a better place to get sonme nore information

out of the system Thank you.
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DR. LINDEN: Qur |ast speaker for this afternoon
is Dr. Susan WIKkinson, who is associate director of the
Hoxworth Bl ood Center, and associ ate professor at the
University of Cincinnati Medical Center. Dr. WIkinson wll
be speaking on an objective structured clinical exam nation
as a mechanismto evaluate health historians.

An Qbjective Structured Cinical Examnation as a

Mechanismto Evaluate Health Hi storians

DR. WLKINSON. Thank you very nuch, Jeanne. Good

afternoon. | amthe | ast speaker for the day.

[ Slide]

Before | begin, | want to nake a coupl e of
comments about the authors on this first slide. | want to

make note that actually the idea for doing this study cane
out of a discussion at an FDA wor kshop probabl y--what ?--four
or five years ago between JimBattles and nyself. So beware
of conversations you have with Jimtoday! This was a very
positive thing actually.

| also want to nake note that Stacy Lee was a
graduate student at the Hoxworth Bl ood Center and this was
actually her master of science thesis project. Stacy is

currently at the M ssissippi Blood Services in Jackson,
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Tennessee. | played the role of Stacy's advisor through the
University of Cincinnati Hoxworth Bl ood Center for her
thesis project. Linda Hynan did a lot of the statistical
anal ysis for us at the University of Texas Sout hwestern

Medi cal Center. | should recognize the ROL funding partial
support from NHLBI. Thank you.

[ Slide]

As we all know, the goals of pre-donation
screening are really two-fold. The first is to correctly
defer potential donors who should not donate. The second is
to mnimze unnecessary deferrals which may conprom se the
bl ood supply. However, | think nost of us in this room know
that this is really not a perfect systemor perfect process,
and we know that because of the issue of post-donation
information related to donor suitability that is reported to
the FDA. Wen | say that | amtal king about the vol une of
information that is reported to the FDA

[ Slide]

M ke Busch's slide denonstrated this very nicely
but showing this in another fashion and, again, these were
hi storical data, '91, '93 and 99 and the total error and

accidents are in green. Those donor suitability issues that
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are directly related to post-donation information are shown
inred. Sharon O Callaghan provided sone information for ne
just a few weeks ago | ooking at 2001. As you can see, the
nunber of post-donation information on bl ood product

devi ations continues to be quite high in relationship to the
total nunbers that were reported.

| mght just want to note that these two nunbers
were reversed fromthe data that Sharon provided, if you
want to correct that on your handout.

Again, this whole issue of post-donation
information related to BPDs takes up a | ot of resources. It
takes up a lot of resources for the blood collectors and it
al so takes up a ot of resources for those in CBER as wel | .

[ Slide]

BPD reports to CBER in FY2001 total ed 25,360. O
those, total reportable were 20,013; total PD reports,
14,767; total other, 5,246. Hi story of cancer post-donation
illness, history of disease and then tattoos, which is
sonmet hi ng we have seen frequently in our organization but
have actually cone a long way in reducing in ternms of post-
donati on i nformation.

[Slide]
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In this guidance to industry CBER tal ks about
bl ood establishments evaluating the trends outcone determ ne
the types of post-donation information events that are seen.
Agai n, they suggest that we perform audit processes that not
only review the donor records but also |ook at the health
hi story questions, evaluate our donor screeners and, |astly,
i ntervi ew donors about these di screpancies.

In my conversations with Jimseveral years ago,
one of the things we really wanted to focus on was
eval uati on of donor screeners. W wanted to do this in a
statistically sound method and i n our discussions cane up
with utilizing what is called standard patients. In our
case we call ed these standard donors, utilizing these
standard donors in an objective structured clinical
exam nation, or OSCE, format.

[ Slide]

| first want to comment on standardi zed patients.
Agai n, these are individuals who aren't ill but are trained
to portray nedical cases in a consistent nmanner. They can
evaluate skills in interview ng, interpersonal relationships
that one m ght have with the physician for exanple, and the

physi ci an comruni cation skills. They are used in training
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and assessnent for nedical students extensively in this
country, but are also used to evaluate the skills of
residents, practicing physicians and other healthcare
pr of essi onal s.

[ Slide]

The beauty of using a standardi zed patient is
multi-fold. First of all, these individuals are avail able
at any given tinme. Again, you are exposing students to the
sanme history repeatedly so there aren't variations that one
m ght get if, in fact, you were trying to use patients that
actual ly had the disease.

[ Slide]

An objective structured clinical examwas first
descri bed by Harden, in 1975, and this is a reliable and
fl exi bl e approach where a variety of nethods can be used to
obtain an assessnent of clinical skills. A typical nedical
school OSCE is a series of standardi zed patient encounters
and it may include history taking and physical exam and
there mght be witing station that follows all of that
where the physician my be asked to conplete certain
guestions that go along with the case that they have just

revi ewed.
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[ Slide]

An OSCE is psychonetrically sound. Reliability of
standard patient-based assessnents | ook for a couple of
issues. First is a pass/fail assessnent related to
reliability of reproducibility of the instrument. Again,
this is usually expressed as a dependability index with a
cut score. The cut score will represent that pass/fai
point. Here we are using dependability, and this is
enbedded in the theory of generalizability of results.

[ Slide]

At Hoxworth Bl ood Center we adapted our health
hi storian OSCE fromthe University of Texas Sout hwestern
Medi cal Center OSCE. This is an assessnent that is given to
all of their second year nedical students. The OSCE that we
performed with our health historians | ooked at two
i ndi vi dual skill conponents. The first skill conmponent was
t he HXE conponent. This included the history taking
techni que of the health historians thensel ves, what were
their conmunication skills like with the supposed donor?

The second conponent was the HXI skill. This was really

their ability to interpret a health history and nake a
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determ nation of whether this standardi zed donor was
suitable to give a unit of bl ood.

[ Slide]

Thi s OSCE exam served as the annual conpetency
eval uation for these staff nenbers. W are reporting this
because this type of OSCE has not been used previously in
this type of setting. W were very focused on | ooking at
t he pre-donor patient screening process froma post-donation
i nformati on perspecti ve.

[ Slide]

During our study, we devel oped ei ght donor cases.
There were three of these that had donors that were
accept abl e, cases one, two and seven, which included travel
to UK but it was |less than six nonths duration. W had
two mal arial scenarios. Malaria as a post-donation
information event is very problematic, and | think continues
to be. W had a case that represented unprofessional ear
pi ercing; one sexually transmtted di sease case; then,
| astly, a high risk behavior, | believe it was it was an |V
drug abuser.

These cases were devel oped fromthe actual post-

donation information events that we had reported to the FDA
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over an eight-nonth period. These cases were not
necessarily straightforward. There were other nedi cal

i ssues that were reported fromthe standardi zed donors and
the health historians were challenged to nake a

determ nation as to whether these individuals were actually
suitable as donors or not. | won't say we tried to trick
the health historians in any way but, again, many of the
st andardi zed donors were taking certain nedications, had
certain inmmuni zati ons and were under doctor's care for a
nunber of issues that still were acceptable for bl ood
donat i on.

[ Slide]

We actually recruited 12 standardi zed donors to
portray the eight cases that | just reviewed with you to
eval uate the HXI score for this OSCE. Eight of these
st andar di zed donors had previ ous experience at the
University of Cincinnati Medical School in an OSCE
assessnment. The standardi zed donors were trained to present
each case, answer probabl e questions and eval uate health
hi storians' HXE and the communi cati on conponent that we

wanted to find out about.
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One of the things that is inportant to note here
is that the standardi zed donors were specifically told not
to volunteer information because, again, | think sonetines
it is those foll owup questions, those probing questions
that | ead to these post-donation information events and we
want ed to understand exactly what our staff was doing in
terms of the eval uation process.

[ Slide]

For the HXE or the communication techni que
eval uati on piece, each of the standardi zed donors conpl et ed
one of these on each one of our staff nenbers follow ng the
assessment. Wiile it says 15-itemchecklist, I amonly
really going to describe for you 13 common itens that really
closely took a look at this. The itens were selected from
the literature on nedical interview ng and address history
t aki ng and comruni cation skills, again the HXE conponent of
our health historians.

[ Slide]

For the testing process we actually eval uated 56
i ndi vidual s of our donor collection staff. Qur staff
menbers in our organi zation do all kinds of activities

related to bl ood collection so everybody went through this
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testing process. The testing occurred over a one-nonth
period and there were actually nine separate OSCE sessions
that occurred. Up to eight historians, obviously the
maxi mum nunber for the cases, were tested one tine. The

st andardi zed donors were the ones that actually rotated

t hrough the screening booths that we set up around the bl ood
center. At each station the health historians had
appropriate SOPs that we use. They had copies of all the

hi gh ri sk questions, donor fornms and they al so had a copy of
our nedical criteria book. There were no tinme Iimts placed
on any of the encounters, and the three SDs that had
travel ed outside the united states were given copi es of

atl ases and the CDC "yel |l ow book” to carry along with them
fromstation to station

[ Slide]

During each session the health historian
docunent ed the pre-donation screening responses on the donor
form applied deferrals and determ ned donor suitability.
These donor forns were then left for the investigator, in
this case Stacy Lee, to grade those forns. After each
session the SD left the historian and conpl eted that

checklist, again, |ooking at their comunication skills and
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this process continued until all historians had net with al
SDs.

[ Slide]

In terns of grading, the donor forns were
eval uated for conpl eteness and correct determ nations of
donor suitability. Again, a variety of nunbers were
assigned to each task that was supposed to be correct. W
are |l ooking at the HXI conponent or the ability of these
hi storians to nake the appropriate interpretation for donor
suitability. For the checklist the conponents were assigned
on performance and, again, we were | ooking at the
comuni cation skills and history taking skills of the
hi st ori ans.

[ Slide]

For the results of the evaluation, for cases one,
two and seven--and these were the SDs that were acceptable
donors--all historians correctly accepted these donors.

For the next case, and this conmes back to ny
comments about malaria, the results were nuch nore
problematic. W actually had three historians who
incorrectly accepted the SDs. Two of the historians thought

the SDs did not visit malarial areas in South Africa. It is
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i nteresting because the CDC book is fairly clear on what is
and what is not a nalaria area. One of the health

hi storians did not think that South Africa had any nalaria
areas, which is obviously disconcerting.

Agai n, these three scenarios are exactly what sets
one up for post-donation information, that is, these donors
return. The next historian asks a question and they get a
very different answer. Then you need to go through the
process of consigning notification reporting to CBER and al
that goes along with that.

| mght also add that at |east for the case on the
South Africa deferral there were ten historians that
correctly deferred the donor, but they didn't docunent the
travel to malaria areas on the donor form

[ Slide]

For case four, and again this points up this issue
with malaria and the fact that | think our health historians
and the people who work in our blood collection
or gani zati ons need nore geography courses, but while all the
hi storians deferred this donor, one of our health historians

t hought that Belize was actually in Haiti and that is the
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reason she deferred the donor. She believed that she had
gone to Haiti, not Belize.

Then, one of our health historians had an
incorrect eligibility data. |Interestingly, ten historians
failed to docunent travel to a nalaria area.

For unprofessional ear piercing, all historians
correctly deferred this donor, although one of our
hi stori ans recorded an incorrect eligibility date.

[ Slide]

For the chlanydia case, one historian actually
incorrectly accepted this donor. There was a very
interesting dialogue. Qur donor form question reads
sonmething to the effect of have you had syphilis, gonorrhea
or a sexually transmtted disease in the |last twelve nonths?
I nstead of reading the question to say those three issues,
the health historian said have you had syphilis or gonorrhea
in the last twelve nmonths? O course, the standardized
donor answered no. That is, again, a situation that sets
one up for a post-donation accident to occur and all the
consequences that go along with that. Four of the

hi storians recorded incorrect eligibility dates.
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The final case is also interesting. As |
menti oned earlier, the standardi zed donor was portraying an
i ndi vi dual who had had, | believe, sex with an |V drug
abuser. The health historians actually deferred this donor,
but they deferred the donor for the wong reasons. Enbedded
in the case history was a fish hook injury and one of our
hi storians deferred the donor for that reason and never even
got to the high risk question. The other deferred this
donor because, supposedly, they had been to a malaria area
but they had been to, I think, St. Thomas which is really a
non-mel arial area. So, again, there were problens with this
case as well. Three historians did not identify the high
ri sk behavi or even, again, though the donor was deferred.

[ Slide]

I f you look at the statistical summary of the
events by case, what this shows is just the m ni mum and
maxi mum scores for each of the cases. As you can see, cases
four, six and eight were nost problematic in ternms of |osing
poi nt s.

[ Slide]

Looki ng at the HXE scores, the comrunication

skills of our health historians, overall our staff did very
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wel | but one of the things that was noted was that they very
frequently failed to introduce thenselves to the
standardi zed donor. There were sone issues wth vocal
quality that were a little bit | ower, and then sone issues
related to confidence in their approach to the standardi zed
donor. But overall our health historian staff did
reasonably well in terns of comunication skills with the
donor.

[ Slide]

This is the OSCE sunmary statistics score for al
of the health historians that participated in this. First
of all, I amgoing to do this slide in reverse order. For
HXE t he nmean score for all was 93,56. For the
interpretation conmponent, 97.43, giving us an overall total
score of 95.49.

[ Slide]

Looking at the reliability or our instrunent,
| ooki ng at a dependability index for cut score and the
nunber of cases we had to achieve a dependability factor of
0.9, again, for total OSCE we clearly achieved that. For
the HXI conponent or the interpretive conponent we clearly

achieved that. W needed three nore cases to get to a 0.8
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| evel or above for dependability for the HXE conponent but
we were really very close and felt that the instrunent
really did denonstrate reliability and producibility.

[ Slide]

Qur results were shared with our donor operations
managenent staff and also our QA staff. At least fromthe
perspective of our organization, the failure to defer the
donor who visited South Africa and the donor whet her
chl anydi a were viewed as the nost severe. The inaccurate
eligibility dates were al so cause for concern, although
there was information on the donor health history formthat
provi ded an opportunity during donor formreview to catch
those incorrect eligibility dates.

[ Slide]

The three historians involved in the four nmalaria
incidents were retrained and reevaluated. | should al so
comment that although this wasn't part of Stacy's thesis
project, there were actually two out of these four
i ndi vi dual s who had had repeated issues and ultimately were
term nated fromthe organi zation. So, again, this
instrument just verified sort of what we had seen in other

venues all along. Al historians recording inaccurate
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eligibility dates and om ssions on the donor forns were al so
retrained.

| should call your attention to the fact that
there is actually a typo on this slide. This word "nalaria”
shoul d not be here and | didn't notice that until |ast
night. So, ny apologies. It should just be four incidents.
There were actually three related to malaria and then the
one that was related to the sexually transmtted di sease.

[ Slide]

What are some of the conclusions fromthis? First
of all, those of us who are in blood collection facilities
really need to take a | ook at the current belief regarding
post-donation information, that the donor wthheld
information. It may be just as likely that the health
hi storian did not ask the necessary question or follow up
guestions in their health history evaluation of the
pot enti al donor.

| think training, evaluation of staff perfornmance
and retraining as appropriate nmust be ongoing activities in
a donor center. W have | ooked at the nunber of post-
donation events that we have reported to the FDA, and they

have stayed about the same but one of the things that cane
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into play during this transition was the reporting of
variant CID which skewed the data to sone extent.

| nust say, we have made remarkable strides in
post-donation information related to tattoos. They have
virtual ly di sappeared fromwhat we do report to the FDA
relative to post-donation information. Again, the thing
that continues to be problematic is malaria. As soneone
said earlier this afternoon, we really need a new script for
how we eval uate travel and where peopl e have been relative
to mal aria areas.

[ Slide]

In addition to determ ning donor suitability, we
need to train and reinforce good interviewing skills with
our health historians. One of the things we have tried to
work on very diligently on in our organization is custoner
service and how you interact with the donor and what
i npressi ons they have of you and your organization and
whet her they cone back again is very, very inportant.

This OSCE was an appropriate and successf ul
conpet ency assessnment that provided val uable information on
the history taking and comuni cation skills of our staff.

[Slide]
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| think it is inportant to say that the majority
of the staff perforned very, very well. Again, the cases
were conplicated. There were nedical issues that each and
every standardi zed donor brought to the screening process.

| mpl ement ati on of these kinds of ongoing
eval uation techni ques and any subsequent retraining
initiatives or process changes have the potential to reduce
post-donation information events and reduce the nunber of
BPDs reported to CBER  Thank you very much

DR. LINDEN: W now have an opportunity for
guestions for any of today's speakers, at |east those who
are still here. Any conmments, suggestions, observations
peopl e want to nmake? | have one to start us off, for Dr.
Gout. W were talking at the break and a |ot of us are
really curious what Otho did with their Post-it notes.

DR. GROUT: Apparently there is a part of the
machi ne--it is kind of like a copy machine and there is a
smal | opening where the part that cones down has to |line up
just right. 1In the past they were using a little mrror on
the end of a long telescoping rod and a flashlight to | ook
into the machine and up to see if the alignnment was correct.

O course, they had sonme problens there. Wat they found
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was nost beneficial was to take a Post-it note, put it over
the opening, close it and look at the winkle to see if it
was, in fact, aligned correctly or not. So, that was the
Post-it note.

DR. LINDEN: Thank you very nuch. Any ot her
guestions or comments? |If not, | guess we will adjourn and
we will start again tonorrow norning at 8: 30.

[ Wher eupon, at 4:30 p.m the proceedi ngs were

recessed, to resunme on February 15, 2002, at 8:30 a.m|]
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