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Why teach about organ and tissue donation and trangpl an-
tation?

Because donation saveslives. ..

Just one organ donor can savethelivesof five of the nearly 84,000 men, women, and children who wereon
thenational waiting list for organ transplantsas of January 2004. Just one organ and tissue donor can provide
life-saving or life-enhancing transplantsto morethan 50 people.

Because each day Americans die waiting for an organ transplant. . .

Thousands of peopleon the national organ transplant waiting list die every year—not becausethere’sno
treatment—but because there aretoo few organ donors. Advancesin medicine haveresulted in greater num-
bersof terminally-ill patientsbeing wait-listed for an organ transplant. However, with only modest increasesin
thenumber of organ donorsover the past decade, the number of available organsremainswoefully inadequate
to meet the needs of thosewaiting.

Because education and awareness are the keysto increasing donation and
providing theselife-saving transplants. . .

Itisapublic health crisisand amodern-day tragedy that we know how to savelives, but we often are unableto
do so. L earning about donati on can encourage young A mericansto be organ and tissue donorsand to share
their decisonswith their familiesand friends. Accordingly, the miraclesof donation and transplantation havea
placein every classroomin America.

Gapin Organ Avallability—1988-2002*

90,000 =
80,984
80,000 = 79,467 9
000 73,975
A
70, 7 67,134
60,000 60,149 &
7 iy
’ L .
000 =Z » Waiting List
nomT w2 A o Transplants
41,096 =
40,000 = sz -+ Donors**
’ i
31,273 &
30,000 = 27510 e
23,149 — .
g BE— o ¥ S e 2407 24841
- : 4 h ] ’ ’
o w2 : = & g e J0pgy 21443 21780 :
s o = 1537 8 165129 17”63 1 18,304 19,378 19,718
- i o il ’ Y ’ 11,711 12573 12800
' 7,091 7,765 8,196 8,832 9,170 9,514 d d
0 5,898 5,923 6,628 6,949 A ) :

1988 1980 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

*  Datafrom UNOSOPTN Scientific Registry
** Datainclude cadaveric and living donors

Thisgraph clearly showsthe continually widening gap between the number of patientsonthewaiting list and the
number of donors. You can seethat the number of transplantsparallelsand islimited by the number of donors.
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Why isit important to talk about donation?

Some statesrecover organs based on adeceased adult’slegally documented consent to donate; other states
requirefamily consent (See Common Questionsand Misconceptionsfor discussion of minors). Inall in-
stances, family members can best serve asyour advocateif you have shared your donation decision with them.
Whiledataindicatethat alarge mgority of Americans say they support organ and tissue donation, when asked

to donate adeceased relative' sorgans and tissues, only about 50 percent of families consent. Onereason for this
disparity isthat families often do not know of the deceased’ s donation intentions. A recent study supported by
theAgency for Hedlthcare Research and Quality of the U.S. Department of Health and Human Servicesfound
thet:

o 95 percent of familiessurveyed saidthat knowing their loved one swisheswould haveasubgtantid influenceon
their decisonto donatethat family member’ sorgansand tissues.

e  Only 43 percent of respondentshad ever discussed donation withtheir loved ones.

e Lessthan 25 percent knew if their loved onescarried adonor card.

Why has the United States Department of Health and Human Services
created a program on donation for high school students?

OnApril 17,2001, Health and Human Services Secretary Tommy G. Thompson announced anew national
initiativetoincrease organ, tissue, marrow, and blood donation. Decision: Donation—A School Program
That Givesthe Gift of Lifepartially fulfillsonegod of the Secretary’sinitiativeto increase donation by creating
an organ and tissue donation education program, informing the Nation’ syouth about donation, and encouraging
them to consider becoming donors. Astheeducatorsof thiscountry, you can help to fully accomplishthisgoal.
By using these material sto integrate organ and tissue donationinto your existing curriculum and training pro-
grams, youwill help thosewaiting for alife-saving transplant toredlizetheir god .

According to Secretary Thompson, educating the nation’s youth about organ and tissue donation can result in
twoimportant outcomes:

e Young peoplewill beableto makeaninformed decisonwhen asked toindicatether donation decisonontheir
driver’slicenseor Statedonor regidiry.

e Theyouthof thisNationwill beableto educatetheir familiesabout theimportance of organ andtissuedonation.

Thishigh school education component of Secretary Thompson'snationa Gift of Life Donation Initiative evolved
from hiscommitment to donation whilegovernor of Wisconsin. As Governor, he supported the passage of
Kely'sLaw—Ilegidation requiring all Wisconsin driver’seducation classesto provideat least 30 minutes of
instruction on organ and tissue donation. Kelly wasahigh school student who said yesto donation on her
driver’slicense. A short timelater shedied asaresult of an auto accident. Kelly’sorgans saved thelivesof three

people.
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What isthe purpose of this educationa program?

Decision: Donation providesamultifaceted set of materials—print, video, CD-ROM, and Web-based—
that teachersthroughout the country can usein avariety of subject areasto educate studentsand encourage
themto consider organ and tissue donation.

How can | possibly add thisinto my already cramped curriculum?

This package was devel oped with you in mind. We know theworkload that most teachersjuggle, sothis
package containsabasic stand-alone Cor e L esson that can be taught in one 45-minute classin any
curriculum setting. Additional lessonsand activities can stand done as specia topicsor beintegrated into the
existing curriculum. The next section—H ow to Use This Guide—oultlinesthe educationa materialsinthis
package and how they can beincorporated into your curriculum.

Which teachers should use these materia s?

Sincerepetitionisacritical dementinlearning, it would beidedl to integrate donation instruction into mul-
tiplecurriculum areas, such asdriver’ seducation, health education, biology, English, mathematics, and socid
studies. We encourage you to discussthis approach with other membersof your teaching staff and provide
studentswith asmany opportunitiesaspossibleto learn about donation.

NOTE: Your school may already participate in an educational program on donation provided by an
organ procurement organization (OPO), a local Coalition on Donation (Coalition), or another
donation organization. These materials are not intended to replace, but rather to supplement, ongo-
ing programs where they exist. e suggest that you collaborate with your local OPO, Coalition, and
other donation organizationsto provide the best possible program for your students. These organiza-
tions can provide expertise and additional information relevant to your area, and often have trained
speaker s whose presentations can enhance your program.

A find word....

If you and your students become educated about donation and sharethat education with others, you will
amogt certainly, someday, somewhere, savealife.

Thank you

Decision: Donation 13
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How to Use ThisGuide

Decision: Donation providesteachers and school swith aguideto hel p high school
students make an informed decision asto whether to become an organ and tissue donor
and to encourage studentsto then communi catetheir donation wishesto immediatefamily
members. We suggest that you review al the material s before deciding what to usewith
your classesand that you share these material swith other teachersin your school. Anon-
lineversion of thisguideisavailablein PDFformat at www.organdonor.gov.

The materiasinthispackage are designed to allow teachersand school sto integrate the
topic of organ and tissue donationinto their subject curriculum. However, the most
effective gpproach to teaching thistopicistointegrateitintoall curriculum areasin your
school, so you are strongly encouraged to discussthis approach with your colleagues.
(SeeAppendix A for alist of national education standardsrelevant to organ and tissue
donation.)

Opportunitiesfor integration are provided through activitiessuitablefor useindriver’'s
education, health education, biology, socia studies, English, and mathematics classes.
Some of these materials can be used in any of these subject areaswhileothersarein-
tended for specific subject areas. A list identifying materialsby subject areaisprovided at
theend of thissection. Inaddition, thefollowing iconsare used at the upper corner of the
first page of each component to indicate appropriate subj ect area:

o
H"—p
Driver’sEducation Science/ Biology Social Sudies
Health Education Mathematics English

Thispackage consists of both print and video materials. Thevideosareintended to be
used inthe corelessonfor all students—ShareYour Life. ShareYour Decision. The
print materid saredivided into thefollowing sections:

e | essonActivities
e Appendices

e Background
e WebAdctivities

o Supplementary Materials
o Glossary

NOTE: Your loca organ
procurement organization
(OPO)—a Federdly
designated nonprofit
organization responsible
for coordinating organ
donation in your area—
may have an ongoing
relationship with your
school. OPOs often have
experienced and talented
community educatorsand
speakers who provide
valuable educational
programs on donation
and transplantation.

We encourage you to
continuethese activities
if you presently have
such arelationship with
your local OPO. We also
encourage you to use
materialsinthisguideto
support those ongoing
education programs. You
can locate your local
OPO at:
www.organdonor.gov/
OPO.htm

NOTE: Many of the
materials are suitable for
use in anumber of
different subject areas
and therefore are
designated with more
than oneicon.
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NOTE: Besureto plan
ahead to get necessary
administrative approval
for sending thisletter
home.

NOTE: These videos
are preceded by a 3-
minute edition of the
Emmy- and Freddie-
winning video, No
Greater Love, which
includes a message
from HHS Secretary
Tommy G. Thompson.
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How to Use ThisGuide

Background

TheBackground containsinformation targeted primarily at you, theteacher. How-
ever, much of the background information may also be used by your students. We
encourage you to duplicate those componentsfor usein your classroom. Werecom-
mend you carefully read al theinformation provided to determinewhich materiadsare
appropriatefor your students. The Background isdivided into three sections:

Overview of Organ and Tissue Donation: Reading this section beforeyou start
teaching thistopicisessentid. It providesthe minimuminformation needed to
understand thetransplant process and to address common student questionsand
concerns about organ and tissue donation.

Science: Thissection providesinformation onthe science of organ transplantation
and the problems of rejection and matching donorsand reci pients. Biology and health
teachersmight find thissection especially useful. Included areillustrationsand infor-
mation on the medi cal applications of organsand tissuesthat are commonly trans-
planted. These pages can be used to maketransparencies.

Donation I ssues: Thissection containsinformation on religiousviewson organ and
tissue donation. Becausetheissue of religious considerationsoften arisesin discus-
sonswith students, thismateria isimportant reading for the teacher. Thissectiona so
providesimportant information on theimpact of health conditionsin minority popula
tions on the donati on and transpl antation process.

L esson Activities

Thissection providesyou with specific materia sfor conducting your lesson activities
on organ and tissue donation. Donation can be asensitivetopic for studentsand
families. A sampleletter informing parent and guardiansthat you plantoteach this
topicisprovided (see black-line master at the end of thissection). Itisrecommended
that you send thisletter homewith students about oneweek before beginning these
donation lessonsand activities.

The folder in the center of this guide contains the 45-minute Core L esson—Share
Your Life. Share Your Decision. This lesson can be used in any curriculum setting
either as a stand-alone lesson for classes that have only one class period available for
thetopic or asan introductory lesson that leadsinto additional lessonsand activities.

Alsoincluded inthefolder isasummary of someimportant information from the
Background, aflowchart of how the additional lessons and activitiesin this guide can be
integrated into different subject-matter instruction in your school, and a chart outlining
the transplant process.

Videos. Thevideosincluded inthispackageareanintegral part of the corelesson.
The videosare provided to help youtailor the video component to the needs of your
Sudents.

e ShareYour Life. Share Your Decision (16 minutes) isdesigned to beused with
sudentswho only haveashort timeto study thetopic. It providesanontechnica
review of thedonation and transplant processfrom theviewpoint both of donor
familiesandrecipients



How to Use ThisGuide

¢ MedicinegsModernMiracle (23 minutes) reviewsthe sameissues, but provides
dightly moretechnicd informetion gppropriatefor sudentseither currently sudyingor with
someknowledgeof biology.

e NoGreater Love (15 minutes) Clip from the hour-long documentary narrated by
Angealansbury and featuring Hedl th and Human Services Secretary Tommy Thompson.
Thefilm showsthe hedling that may comethrough theact of donation. Thegod isto
encouragefamiliesto discusstheissueof donation, aswell asmaketheir wishesknownto
theirlovedones.

Weurgeyoutoview al of the videos. Inaddition to hel ping you sel ect the one best
suited to your students, viewing bothwill provideyouwith additiona information useful in
teaching organ and tissuedonation.

The Core L esson containsapreassessment activity that will giveyou an understanding of
your students' knowledge about donation beforeyou teach the materialsincludedinthis
guide. If thisisthe only lesson dedicated to thetopic, the closing activity (seebelow)
should be doneat the end of thislesson. Full detailson how to conduct thislesson are
provided in the corelesson plan.

Theremaininglessonsin thissection target different subject areas (Biology, English,
Social Sudies, and M athematics) and each lesson includesacomprehensivelesson
plan that can be supplemented with additional materia sfrom the Background or Supple-
mentary Material s. Some can be used in more than one placein the school curriculum.
Refer to theflowchart inthe Core L esson folder for suggestionsasto wheretheselessons
can be used.

Theclosing activity of the corelesson should bedoneby al studentsasthey completethe
topic. Animportant instructional goal isto encourage studentsto sharetheir viewson
donationwithfamily members. Therefore, theclosing activity isaprivate, reflectiveactivity
inwhich studentsdraft aletter to their parents/guardians. Students are encouraged to take
theletter hometo shareand discusswith their families.

Supplementary M aterials

Thissection contains print resourcesfor enhancing thelesson activities. Many aresuitable
for useashomework exercises. Additional suggestionsfor their useareprovided at the
beginning of thissection.

Web Activities and Resour ces

Thissection describes companion resourcesand activitiesavailable at
www.organdonor.gov—theofficia donation Website of the U.S. Department of Health
and Human Services.

Appendicesand Glossary

The appendices contain referencesto subj ect-specific national education standards
relevant to the materia sinthisguide and a so provide additional video and web resources
and aglossary of termsassoci ated with organ and tissue donation and transpl antation.

NOTE: While the core
lesson has been
designed for a45-
minute class period, the
topic of organ and
tissuedonationisan
important one. You are
strongly urged to
consider spending two
45-minute periodsor
one block-schedule
period to teach the core
lesson.

This extraclasstime
would allow afuller
discussion of student
guestions and concerns
and would allow
students to use class
time to complete a
reflective piece on their
views on donation to be
shared with family
members rather than
do thisimportant step
of the curriculum as a
homework assignment.
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NOTE: Many of the
materialsand lessonsin
thisguide can beusedin
avariety of subject
areas. Thischart lists
the specific materials
that may be used in
respective subject areas.
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How to Use This Guide: Materials by Subject Area

Driver’sEducation
The Transplant Process
Common Questions and Misconceptions
Brain Death
A Decision to Share

Careers Associated With Transplantation
Community/Service Learning Activities
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Science/ Biology

Biology Lesson: Finding aMatch
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Transplantable Tissues

Medical Applications of Donated Tissues
Brain Death

Types of Donors
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TheWaiting List
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Donation Crossword

A Decision to Share

Transplantation Timeline
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Careers Associated With Transplantation
Community/Service Learning Activities

English
English Lesson: The Ultimate Gift
The Transplant Process
Common Questions and Misconceptions
Donation Crossword
A Decision to Share
Transplantation Timeline
Careers Associated With Transplantation
Community/Service Learning Activities

i,

Health Education

The Transplant Process

Common Questions and Misconceptions
Brain Death

Transplantable Organs

Transplantable Tissues

Medical Applications of Donated Tissues
Types of Donors

TheWaiting List

Minority Health Issues

A Decisionto Share

Donation Crossword

Transplantation Timeline

Follow-up Questions for Medicine’s Modern
MiracleVideo

Careers Associated With Transplantation

Community/Service Learning Activities

Social Sudies

Social Studies Lesson: Donation Debate
The Transplant Process

Common Questions and Misconceptions
Transplantation Timeline
ReligiousViews on Donation

Minority Health Issues

TheWaiting List

A Decision to Share

Transplantation Timeline

Careers Associated With Transplantation
Community/Service Learning Activities

Mathematics
Mathematics L esson: Are Things Getting Better?
The Transplant Process
Common Questions and Misconceptions
A Decision to Share
Careers Associated With Transplantation

Community/Service Learning Activities




Dear Parent/Guardian:

Your son/daughter’s classwill belearning about organ and tissue donation
and transplantation. Thegoa sof thislessonare:

¢ toprovidestudentswith bas cinformationfor making aninformed decison astowhether to bean organ
and tissuedonor.

e toencouragestudentsto discussthisimportant topicwiththeir parent(s) or guardian(s).

e toraseawarenessof organ andtissuedonation andtheability of transplantsto savelivesinthehopeof
increasing thenumber of individua swho cons der the option of donation.

Inthe next few days, your son/daughter will probably expressawish to discusstheseissueswithyou.
Pleasetake sometimeasafamily to discussthisissueand review any information your son/daughter brings
home. Itisvery important for family membersto be aware of oneanother’sdonation wishesbecausethe
legal next-of-kin may beasked for consent at thetime of aloved one’ sdesth.

Eventhoughit may fed alittle uncomfortable, afamily discussion about organ and tissue donation now
could someday make adecision about donation easier for your family. Many familiesfaced with thisdeci-
sion have shared that they wished they had known how their loved onefelt about organ and tissue donation.
A brief family discussionwill alow each member of your family to share hisor her wishesregarding dona-
tion.

After afamily discussion, each person who wantsto beadonor canindicate hisor her specific wishesby
completing adonor card, indicating hisor her intent on adriver’slicense, or joining adonor registry if oneis
availableinyour State.

You are welcometo contact mefor further information by phoneat

or by e-mail at

Teacher’'sSignature Date
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Background: Overview

TheTrangplant Process

The Recipient

Diagnosis

Thebody’sorgans or tissues can beformed abnormally at birth, or can be damaged asa
result of accidental injury or disease. Whenvita organs, such astheliver, kidneys, lungs,
pancreas, or heart are severely damaged, they may need to bereplaced for apersonto
survive. Replacing some damaged tissuesmay allow apersontoreturntoanormal life—a
corneato renew sight or aboneor tendon to restore the ability to walk or movewithout
pain. Organs can be donated by two typesof donors: deceased and living, withthe
exception of bone marrow which can only bedonated by living donors. Tissuescan only
be donated by deceased donors. Thetransplant process described in thissection deals
mainly with organs donated by deceased donors. (See Types of Donor s) Bone marrow
transplantation will not be covered extensively in these educational materials(for addi-
tiona information about bone marrow transpl antation see; www.hhs.gov/di seases).
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Referral and Evaluation

Onceadoctor determinesthe need for an organ transplant, theindividud isreferredtoa
transplant center—ahospitd that performstrangplants—for eva uation. If certaincriteria
aremet, theindividual isaccepted into thetransplant program at that center. The
individual’sblood and tissuetypesare determined and he or sheisplaced on anational
transplant waitinglist.

Waiting

Theperiod of timeapatient may be on awaiting list beforereceiving atransplant depends
on anumber of factors: How sick isthe person?What isthe person’sblood type?Isa
suitably matched organ available? Unfortunatel y, because of the shortage of donated
organs, many peopledie before acompatible organ becomesavailable. If an organ does
becomeavailablefor aparticular patient onthewaiting list, the patient’ sdoctor isnotified.
If thedoctor concludesthat the donated organ iscompatible, and that the patientisin
suitable condition to undergo the transplant operation, preparationsfor surgery begin.
(SeeM atching Donorswith Recipientsand TheWaiting List.)

TheTransplant

Thedonated organisoften surgically removed from the deceased donor at the sametime
astherecipientisprepared for surgery to reduce thetimethat the donated organ hasto
survive outsidethe body. Sincetherecipient isoften at adifferent hospital than the donor,
amember of therecipient’ stransplant team may haveto travel to the donor’slocationto
remove and transport the donated organ.

Recovery

After surgery, thereci pient undergoesaperiod of recovery—sometimesonly afew
weeks. However, if thereci pient’ simmune system regj ectsthe donated organ, the recovery
period could be much longer. To combat rejection, doctorsadminister immunosuppressive
drugs. (See Rg ection and M atching Donor swith Recipients.)
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NOTE: Tolearnmore
about thewaysto declare
anintention to beadonor
inyour areaand your
state' srequirementsfor
minorswishingtobea
donor, vigt
www.organdonor.gov/
opo.htmto locate your
local organ procurement
organization.
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Background: TheTransplant Process

A Better Life

If thetransplant issuccessful, therecipient may returnto anorma and activelife, but must
haveregular check-upsand continueto take medicinefor therest of hisor her life. While
transplantationisnot a” cure,” when successful it providesan increaseinthe quantity
and/or quality of life

The Donor

Becoming a Donor

Many peopleexpressawish to beadonor when they dieand take stepsduring their
lifetimeto designate themsel vesasadonor. A person may use one of avariety of methods
to expressan intention to be an organ and tissue donor: signing adonor card, indicating
intent to donate when applying for or renewing adriver’slicense, or joining adonor

registry.

Minorsgeneraly may indicateanintention to beadonor. While State |laws on requirements
for minorsvary, those Statesthat allow aminor (often minorsover theage of 16) to
consent to donation generally requirethe signature of aparent or legal guardian.

Traumaand Death

Most organ donorsare accident victimswho have suffered severeand eventually fatal
injuries—often asevere head injury. After arriving at the scene of such an accident, emer-
gency medica personnel immediately begin life-saving procedureswhilethe patientis
transported to ahospital.

I nthe Emer gency Room
When theambulance arrives at the hospital, the patient ismet by doctorsand nursesready
toemploy all possiblemeasuresto savethevictim'slife.

Thelntensive CareUnit

If theinjuriesare severe, the patient isusually on alife-support system. Doctorsperform
teststo determinethe extent to which the brain and other organs and tissueshave been
damaged asaresult of theinjury. If testsshow the brainisno longer alive, thepatient’s
family isinformed that the patient isbrain dead—that is, the brain has ceased to function,
and the patient isdead. (See Brain Death.)

TheOrgan Procurement Or ganization

The organizationsrespons blefor coordinating organ donation and transplantation arethe
organ procurement organi zations (OPOs). Each of the 59 OPOs acrossthe country isa
Federally designated nonprofit organization that workswith the hospitalsin their designated
geographic areato identify potential donors. Theseserviceareasmay cover asingle State
or partsof adjoining States. In additiontoidentifying donorsand obtaining consent where
necessary, the OPOs arerespons blefor the evaluation, preservation, alocation, recovery,
and transport of donated organs. The crucial role of the OPO in the organ donation and
transplantation processis described bel ow.

Hospital Referral and Evaluation by the OPO

Federal law requiresthat hospital sreport all deathsand imminent deaths (apersonwhois
near death) to thelocal organ procurement organization. Notification by the hospital alows
an OPO coordinator to go to the hospital to determineif the deceased personismedically



Background: TheTransplant Process

suitableto beadonor and to discuss donation with family members. Thevital organsof
thebrain dead person are kept oxygenated by amechanical support systemuntil itis
determined whether the deceased will beadonor. If it isdetermined that the deceased is
not going to beadonor, the mechanical support systemisdiscontinued. If thedeceasedis
ableto beadonor, the OPO coordinator arrangesfor the eval uation, surgical removal,
and the preservation of donated organsand transport of each organ to the transplant
center wheretherecipient iswaiting. Mechanica support of the donor’sorganismain-
tained until theorgansaresurgicaly removed.

Consent for Donation

Some States have passed laws providing that when aperson signsadonor card, indicates
anintention to beadonor onadriver’slicense, or joinsadonor registry, thisisalegal
form of consent and must be honored. Family consent isnot necessary for that deceased
person’sorgans and tissuesto be donated. Theselawsare often popularly referred to as
“first person consent” and are based on the belief that the donor’ swishes should be
paramount and should not be overridden by family members. If the deceased person had
not designated him or herself asadonor, thefamily isasked to make the decision whether
to donate. (Generally, evenif adeceased minor had indicated anintentionto beadonor,
thefamily isasked to consent to the donation.) In Stateswith first person consent, OPO
representativestake careto talk to thefamily beforetheremoval of organsto make sure
thefamily understands and appreciatestheir loved one' sdecision to savethelivesof other
peopl e through organ donation.

In other States, evenif adeceased person had signed adonor card, indicated an intention
tobeadonor onadriver’slicense, or joined adonor registry, the deceased sfamily will
still be asked for their consent before organsand tissues are donated. A specially trained
OPO representative offersthefamily the option of donating the deceased’ sorgansand
explainsthedonation procedures. Thefamily isgiventimeto consider and discusstheir
decision. If the deceased had indicated awish to beadonor, it isoften much easier for the
family membersto makeadecision to donatetheir loved one'sorgans. Thedecision
becomeseven easer if the deceased had discussed donation with family members.

No matter what Stateyou livein, itisimportant toindicate your intention to beadonor
through the various methods avail able—and just asimportant—to convey thosewishes
toyour family toincreasethelikelihood that your organsor tissueswill be donated or not
according to your wishes. A family’sdecision to donate or their acceptance of aloved
on€e'sdecision to donateis made much easier if the deceased had told them of hisor her
desireto beadonor.

Organ Placement

Immediately following theidentification of the deceased asadonor, the processof organ
placement begins. I nformation about the donor, such asbody size, blood type, and
geographiclocation of the donor, isentered into the computer system of anational net-
work—the Organ Procurement and Transplant Network (OPTN). Thiscomputer system
identifies potentia recipientson the national waiting list who best matchtheavailable
organs. Based on medical and scientific criteria, alist of potentia recipientsisgenerated
for each of the donor’sorgans. One donor may be ableto supply organsand tissuesfor
many recipients. (See M atching Donor sWith Recipientsand TheWaiting List.)
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Background: TheTransplant Process

Organ Recovery and Transportation

A specific recipient for each organ to be donated isidentified. In some casesasurgeon
from each recipient’ stransplant team comesto the hospital to surgically removethe organ
to be donated to that recipient. In other cases surgeons at the donor’shospital remove
theorgans. In either case, organsare quickly preserved and transported to the transplant
centerswheretherecipientsarewaiting. Tissues are often removed from the body ashort
timelater, but both organ and tissue procedures are conducted rapidly so asto reduce
the chance of organ or tissue deterioration.

Funeral Arrangements
Theusudly quick removal of organsor tissuesminimizesany delay infunerd arrange-
ments. Organ and tissueremoval asoisdonein suchaway that an open-casket funera is

sill possible.

Follow-Up

OPOsensurethat the names of donorsand recipientsremain confidential, but most donor
familiesappreciate knowingthat agift of lifecamefrom their tragedy. After afew weeks,
the OPO sendsthe donor’ sfamily aletter informing them how their loved one’ sorgans
and tissueswere used. Whilethe names of therecipientsremain confidential, donor
familiescan request updates about recipientsby contacting their OPO. Often recipients
ask OPOsto pass|etterson to adonor’sfamily expressing their gratitude. Thiscan bea
great comfort to donor families. Recipientsmay eventually meet donor familiesif both
partiesagreeto thismeeting.
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Common Questionsand Misconceptions

How areorgansand tissuesfor transplantation obtained?

Many organsand all tissues are donated by deceased donors—most often aperson who
has been declared brain dead. A kidney, partsof some other organs, and bone marrow
can betransplanted from living individual s—relatives or friends of therecipient or people
who choose to be anonymous donors. (See Typesof Donor s.)

Isbrain death thesameasbeingin acoma? | have heard that people can recover
from acoma. Can peoplerecover from brain death?

A comaand brain death are completely different. A personinacomastill hasbrain activity
andisalive. The person may recover fromacomaand possibly regain normal brain
function. Peoplewho are brain dead have no brain activity. They aredead. Their brain
can never recover, but therest of their body may be kept functioning for ashort timeby a
mechanical support system. (SeeBrain Death.)

I stherean agelimitation on whose or ganscan betransplanted?

Thereare no agelimitations on who can donate. Both newbornsand senior citizenshave
been donors. Physical condition, not aperson’sage, determines suitability to beadonor.
Because of disease or other problems, some peoplewishing to donate may beruled
medically unsuitable. Thisdeterminationisbest made by transplant specidistsat thetime
someonewishing to beadonor hasdied.

If I aminan accident, and thedoctorsknow | wish tobeadonor, will they still do
everything possibletotry to save my life?

Yes. Doctorsawaystry everything possibleto savealife. Infact, themedical personnel
treating an accident victim are not the same asthemedical personne involvedinorgan
donation and transpl antation. Organ donation becomesacons deration—and theloca
organ procurement organization (OPO) is contacted—only when all life-saving efforts
have been exhausted.

What isan OPQO?

AnOPO isaFederaly designated nonprofit organization responsiblefor coordinating
organ donation and transplantation in aspecific geographic area. Therearecurrently 59
OPOsserving the United Statesand Puerto Rico. In addition toidentifying potential
donorsand obtai ning consent where necessary, the OPOs areresponsiblefor theevalua-
tion, preservation, alocation, recovery, and transport of donated organs.

Can anyonedeclar eintent to becomean organ or tissuedonor ?

Anyone can expressawish to becomeadonor by joining adonor registry, signinga
donor card, or indicating intent to donate on adriver’slicense application. A family may
decideto donate the organs of adeceased |loved onewho hasnot indicated achoice
about donation or whoisunder age—achild, for example.

A minor usualy hasto take additional stepsto declarehisor her decisionto beadonor.
Whilerequirementsvary from Stateto State, most Statesrequire the written consent of
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NOTE: Locateyour OPO
by vigtingtheofficid donor
Website of the U.S. Depart-
ment of Health and Human
Servicesand clickingon
www.organdonor.gov/
opo.htm.
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Background: Common Questionsand Misconceptions

theminor’sparent or guardian. Many Stateswill only honor thedecision of minorsover a
certain age (for example, minorsover the age of 16). Most States consider an 18-year-old
to be an adult with respect to the decision to donate; however, thisalso variesby State.
Your local OPO isthe best source of information on the requirementsinyour Sate.

How do| indicatemy wish tobeadonor?

You may designate yourself asadonor when you apply for or renew adriver’slicenseor
by signing adonor card or joining adonor registry where available. Your local OPO can
tell you how to document your donation intentionsinyour areaor State.

What isadonor registry and how do | know whether thereisonewherel live?

A donor registry isacomputerized database of peoplewho wishto bedonorswhenthey
die. Theimportance of aregistry isthat donation intentions can be quickly retrieved 24
hoursaday/7 daysaweek, whereasadonor card or driver’slicense may not alwayshbe
availablewhen someonedies. A registry, therefore, providesareliableway of conveying
donationwishes. Donor registriesareavailablein over 20 States. Mogt, although not dl,
Stateregistriesare operated by divisionsof motor vehicles. Waysof joining aregistry
might includethefollowing: donor card, driver’slicense, on-lineor telephoneaccess, or a
public eventssuch ashealth fairs. Donor registriesal so provide easy accessfor people
who want to removetheir donor designation or placerestrictionsof thetype of organsor
tissuesthey wishto donate. Your local OPO cantell you whether your State or areahasa
donor registry and how you canjoin.

Arefamiliesof individualswho havejust died but who had not declared an inten-
tion tobeadonor given theoption of donatingtheir loved one'sorgansand tis-
sues?

Yes. Federa law requireshospitalsto report al deathsand imminent deathsto thelocd
OPO. Each OPO workswith hospitalsinitsareato coordinateidentification, evaluation,
removal, and transport of donated organs. Thisnotification from the hospita alowsOPO
personnel to determinewhether aperson who hasdiedismedically suitableto beadonor
and to approach family membersof potential donorsto offer them the option of donating
their loved one’ sorgansand tissues.

Can my family bepaid for my organs?

No. Organ donationisconsidered an act of charity by the donor and/or the donor’sfamily,
and buying or selling human organsisagainst Federd law.

If I havealready decided to beadonor, will my family still get to decidewhether
my or ganswill bedonated?

Inmany States, familiesare asked to provide consent for donation evenif the deceased
person had indicated an intention to be adonor. Although the decision of adeceased
person to designate him or herself asadonor—through adonor card, driver’slicense, or
donor registry—issufficient consent in al Statesto allow thedonor’sorgansand tissuesto
be donated without asking for thefamily’s consent, OPOsin most States ask thedonor’s
family to consent to the donation before proceeding. However, anincreasing number of
States are passing lawsthat provide that OPOs must honor the decision of adeceased
person to designate him or herself asadonor.
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Thisconcept isoften popularly referred to as“first person consent” and isbased onthe
belief that the donor’ swishes should be paramount and not be overridden by hisor her
family after the person’sdeath. If the deceased person had not designated him or herself
asadonor, thefamily isasked to makethe decision whether to donate. (Generally, evenif
adeceased minor had indicated an intention to beadonor, thefamily isasked to consent
tothedonation.) Infirst person consent situations, OPO coordinatorstake great careto
talk tothefamily beforetheremoval of organsto make surethat thefamily understands
and appreciatesthedonor’sdesireto savethelivesof other peopl e through organ dona-
tion.

Doesorgan donation precludean open-casket funeral?

No. People who donate organs and ti ssues can have an open-casket funeral. The sur-
geonswho remove the organsand tissues handlethe body in asensitive way, asthey
wouldinany surgery.

Doany religionsopposeorgan or tissuedonation?

Most mgor religionsor religious organi zationseither actively support organ and tissue
donation or leavethedecision uptotheindividual. (See ReligiousViewson Donation.)
Thosein doubt about their religion’sviewsshould talk with their faith leaders.

If | need an organ in order tolive, will | beableto get one?

Maybe. Many peoplewho need transplants cannot obtain them because of ashortage of
donated organs. Thereare many more peopleonthewaiting list than thereare available
organs. Asof early-2004, therewere nearly 84,000 people on the national waiting list.
Every day, an average of 18 peopleonthelist diewaiting for acompatible organ, whilean
average of 68 recelvealife-saving organ transplant.

If my organsaredonated, who decideswho r eceivesthem?

A nonprofit organization under acontract withthe U.S. Department of Health and Human
Servicesoperatesacomputerized national waiting list of peoplewho need alife-saving
organ transplant. Thissystem matcheseach wait-listed patient against adonated organ to
seewhich patient isthe best match based on factors such asbody size, weight, and blood
type of thedonor and recipient, how sick thepatient is, how long the patient hasbeen
waiting for atransplant, and wherethey liveinrelation to the donor.

Can celebritiesor rich or well-connected peoplejump over other son thewaiting
list or pay peoplefor their organs?

No. IntheU.S,, theallocation of organsto recipientson thewaiting list isbased solely on
medical and scientific criteria, and on waiting time. The principlesof organadlocationare
based on equity, urgency, and efficacy—thewealth, age, race, or gender of apersonon
thewaiting list has no effect on when aperson will recelve adonated organ. Inaddition,
theNational Organ Transplant Act of 1984 makesitillegal to buy or sell human organsin
theU.S.
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Background: Common Questionsand M isconceptions

If I becomeadonor, will all my organsand tissuesbe donated?

You may specify the organs and tissuesyou wish to donate. Your wisheswill befollowed.
However, if any of your organsare diseased or injured, those organswill not be donated.

| havea history of illness. Aremy organsand tissueslikely to be of any useto
anyone?

At thetimeof death, OPO personnel will review your medica history and decidewhether
your organsare suitablefor donation. Advancesin transplantation and medicineshave
allowed more peoplethan ever to becomedonors.

Why isthereadisproportionately largenumber of minority patientson thewaiting
list?

Minoritiesaredisproportionately represented onthewaiting list because certain minority
groupsaremorelikely to suffer from diseasesthat may resultin organfailureandrequirea
life-saving organtransplant. (SeeMinority Health I ssues.)

| stherea cost associated with being a donor ?

Thereisno cost to thedonor’sfamily or adeceased donor’sestate. All costs of removal
and preservation of the donated organsare borne by OPOs and are usually passed onto
thetransplant center and the reci pient’ sinsurance company. However, medical costs
incurred while attempting to savethelife of apotentia donor aretheresponsibility of the
donor’sinsurance company or thedonor’sfamily. Costsincurred after apersonisdeter-
mined to be adonor becometheresponsibility of the OPO.

If I don’t haveadequate health insurance, can | still beplaced on thewaitinglist?

Giventhescarcity of donor organs, transplant surgeonsare concerned about transplanting
patientswho do not have thefinancial resourcesto pay for thetransplant procedureand
follow-up care needed to maintain the organ. In some cases, you might not be placed on
thewaiting list. However, transplant centershave social workersand financia counselors
whowork with people being evaluated for atransplant to hel p them find the necessary
financia resources.

Why do| need totell my family of my decision if | havealready recorded my wish
tobecomeadonor?

Inthe event of your death, documentation of your wish to becomeadonor will increase
thechancethat youwill beadonor. If your family isasked for consent, telling them about
your decision to beadonor isthe best way to ensurethat your wishesare carried out. The
death of aloved one isavery difficult timefor afamily, and knowing thewishes of the
deceased makesit easier for them to decide about or accept donation.
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Brain Death

You may have heard stories of people suddenly “comingto” inthemorgueor at their own
funerd.

Isit possibleto bealive after being officialy pronounced dead?1f so, why would you
want to taketherisk of donating your organs? Thismay beaconcern for some people—
it shouldn’t befor two reasons. First, thegoal of the medical professionisto preservelife.
Second, only after every life-saving measure has been used—and apatient hasdied—
would the process of organ donation proceed.

Sowhat isthedefinition of “ death” and how isthefact of death determined? Death may
be pronounced in one of two situations: When the person’sheart stops beating (cardiac
death) or when the person’sbrain permanently stopsfunctioning (brain death). Whilein
some cases, organs can be donated by people who have died when their hearts stopped
beating, most donated organs are transpl anted from people who have died asaresult of
brain death. Tissues may be donated by peoplewho have died asaresult of brain death
or cardiac death. (See Typesof Donors.)

Itishelpful for you and your family to understand the nature of brain death beforeyou
make the decision to become adonor. Your brain needs oxygen to keep working. When
thebrainisinjuredit swells. Thisswelling can prevent blood from entering thebrain.
When blood—which carries oxygen to the brain—stopsflowing, thebrain dies. This
conditionisknown asbrain death. A person who is brain dead has no awareness, cannot
think, feel, move, or breathe. A person who isbrain dead showsno brain activity, and no
longer feelsany pain or suffering.

Brain death isapermanent condition and cannot bereversed. Without afunctioning brain,
therest of the person’s organs can be kept working for ashort time using amechanical
support system. Oncethissystemisswitched off, thebody will stopworking. A brain
dead person on mechanical support may |ook asthough he or sheisdeeping, but because
thebrainisdead, the personisdead.

Several medical professionalsperformanumber of testsat separatetimesbeforea
person ispronounced brain dead. If thesetests provethat brain death has occurred, the
body iskept on mechanica support to maintainthe organsuntil it isdetermined whether
the personwill beadonor.
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Transplantable Organs

Pancreas

| ntestine \
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Background: Transplantable Organs

This organ is a muscular pump that circu-
lates blood carrying oxygen and nutrients to,
and wastes from, the body’s cells. The right
side of the heart circulates blood to the
lungs. The left side circulates blood to the
rest of the body and back to the heart.

Transplant Statistics Diseases and Disorders

. Eachyear, about 2000 heat » Cardiomyopathy is an anormality of the
transplants and fewer than 50 heart muscle. The cause is often unknown.
heart-lung transplants are Advanced cases may require a heart
performed. transplant.

. Inearly 2004, around 3500 * Congestive Heart Failure isacondition
people were on the waiting resulting from heart disease such as coronary

list for a heart transplant and artery diseese. The heart no longer pumps
about 200 were waiting for a enough blood to meet the body’s needs. A

heart-lung transplant. heart transplant may be needed if medical
treatments fail.
« 1n 2002, over 550 people died
while waiting for a heart « Myocarditisis an inflammation of the
transplant. muscle tissue of the heart, often a complica
tion of various infectious diseases. Severe
« About 85 percent of heart cases can result in heart falure and require a
transplant recipients are sur- heart transplant.
viving one year after trans-
plantation. « Congenital Heart Disease is the most com-

Interesting Fact: On average mon lethal birth defect, and the most com-
a human %eart beats aboutg ’ mon indication for heart transplantation in
2.5 billion times in a person’s infants and young children.

lifetime.
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This pair of organs provides an environment
for gas exchange: Oxygen passesinto the
bloodstream through microscopic air sacs in the
lungs, while waste carbon dioxide passes out of
the bloodstream into the lungs. Breathing facili-
tates this exchange of gases.

Diseasesand Disorders Transplant Satistics

A number of diseases and disorders lead to « About 1,000 patients recelve
lung transplants each year: cytic fibrosis, pul- alung transplant each year.
monary hypertenson, pulmonary fibross,

emphysema, and pulmonary edema, among * E&ch year, about 4,000
others. People with these conditions usualy people are watting for alung
must lead a very sedentary lifestyle. Many of transplant.

these conditions are life-threatening. Over 400 people die each

: year while waiting for alung
Interesting Facts: Normal transplant.
breathing rate at rest for an
adult ranges from 15-25 . About 75 percent of lung
breaths per minute. During transplant recipients survive
a 24-hour period, the average the firgt year.
number of breaths taken by
a human is around 23,040. . Asinglelung can savealife

One deceased donor can be
the source of two lung trans-
plants.
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Transplant Satistics Diseases and Disorders

Around 100 intestine trans-
pI ants were performed in
2002.

 Inealy 2004, nearly 200 pa
tients were on the waiting list
for an intestine transplant.

« In 2002, over 50 people died
while waiting for an intestine
transplant.

« Theoneyear survivad rate for
intestine transplant recipients
IS about 60 percent.

« Themgority of intestina
transplants are performed in
infants and children.

The intestine is the part of the dimentary cand
that extends from the stomach to the anus. The
first pat—a long, narrow, and convoluted sec-
tion is referred to as the small intestine. Its func-
tion is to complete the digestion and absorption
of digested nutrients into the bloodstream and
lymph. The second part—the large intestine—is
not usudly transplanted.

| ntestine transplants are required when the intes-
tine becomes twisted and blocked or when there
isirreversble intesting fallure. Most cases of
intestind failure are caused by short-gut syn-
drome (a significant loss of length of the smdll
intestine present at birth or as aresult of surgicd
remova or trauma). People with intestina fail-
ure must receive nutrients intravenoudy. Be-
cause long-term intravenous feeding usudly
causes liver damage, many people who require
asmal intestine transplant also require aliver
transplant at the same time.

Interesting Fact: While smaller in
diameter than the large intestine,
the small intestine is much
longer—about 7 meters to the
large intestine’s 1.5 meters.
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This large organ destroys toxic substances in
the body and breaks down unwanted protein
into the waste product urea. The liver stores
some food substances until the body needs
them. It aso produces a green liquid—Dbile—
that is released into the intestine to help break
down large fat droplets into smaler fat droplets
to prepare fat for chemica digestion.

Diseases and Disorders Transplant Statistics

« Birth defects of the liver or bile duct. « Around 5,000 people receive
liver transplants each year.

Chronic liver infections, such as hepatitis

(particularly B and C), which severdy dam- Each year, over 17,000

agetheliver. people are waiting to receive
aliver transplant.

Damage from acohol and other drugs.

« Each year, about 2,000
Damage from blood clots in the liver. people die while waiting for

aliver,

The skin of people with liver damage may
turn yellow from a condition caled jaundice. . One year after the surgery,

They aso may gain weight and experience about 85 percent of liver
generd weakness. Because the liver isin- transplant recipients live
volved in many metabolic processes, severe fairly normal lives.

liver damage is often fatdl.
A donated liver can be split

Interesting Fact: More heat is between two recipients, so

produced by the liver than by thet one deceased donor can

any other organ in the body. be the source of two liver
transplants.
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One of apair of organs that control the amount
of water in the body and filter urea and other
wastes into urine. The kidneys aso produce a
hormone (erythropoietin) that controls the pro-
duction of red blood cells.

Transplant Statistics Diseases and Disorders

. About 14,000 kidney transs  « High blood pressure causes kidney dam-

plants are performed each age, can lead to kidney failure, and is—as a
year. Just over one third of result—an important predictor of kidney
transplanted kidneys are failure.

from living donors.
« Diabetes (see pancreas) is aleading cause

» Atany point, about 55,000 of kidney failure.
people are on the waiting list
for a kidney transplant. . Other diseases (cystic kidney diseases) can

cause the kidneys to become inflamed or
can produce cysts in the kidneys that pre-
vent them from functioning properly.

« Every year, over 3,000
people die while waiting for

a kidney transplant.

. Theoneyeer surviva rate  * People with_ severe ki dn_ey diseas_e'ar'e of_ten
for kidney transplant recipi- placed on didyss machines—artificia kid-
ents is about 95 percent. ney machines. They need to be connected to

these large, ationary machines for about 24
Interesting Fact: After hours every week. This severly impacts
kidney transplants, most|  thdr work and lifestyle, sometimes leading
recipients have three to depression. A kidney transplant may
kidneys because their improve the length and quality of life for
own kidneys are usually some patients, and remove the need for
left in place. didyss.
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Pancreas

The pancreas produces two enzymes—insulin
and glucagon—that control the leve of sugar in
the blood. In addition, the pancreas produces a
mixture of enzymes, called pancrestic juice,
which is rdeased into the small intestine to help
digest gtarch, proteins, and fats.

Diseasesand Disorders Transplant Satistics

- Mafunction or falure of the pancreesleads . |n 2002, about 550 people
to diabetes—an inability to control the level received a pancress
of glucose in the blood. transplant.

. Individuas with this condition are cdled . Inealy 2004, about 1,500
diabetics and may need insulin to control the people were on the waiting
level of glucose in the blood. Diabetes can list for a pancress.
damage or cause the failure of many of the
body’s organs. Because patients requiringa «  1n 2002, about 30 people
pancreas transplant often have kidney dis- died while waiting for a
ease, the pancreas and kidneys are sometimes  pancreas transplant.
transplanted together. Failure to treat digbetes

can lead to organ falure and desath. « Oneyear &fter recaiving a

pancreas transplant, about

Interesting Fact: The pancreas 95 percent of recipients are
has a tremendous reserve capac- ill living.

ity for the production of some en-
zymes. More than 95 percent of
the function of the pancreas must
be lost before the pancreas fails
and symptoms of bloating and
poor digestion occur.
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3.3

Medical Applications of Donated Tissue

Tissue Typical Applications Benefitsfor Recipients
Eye Tissue
Cornea Replaces diseased or damaged cornea. Prevents blindness; restores vision.
Sclera Repairseyelid; reinforceswall of eye. Also used to repair ruptured ear- Prevents blindness; restores hearing.
drums.
Cardiovascular Tissue
Replacement for damaged heart valves. Most common recipients are Older children who receive heart valve transplants may grow into
Heart valves children born with congenital heart valve defects. grafts and require no second surgery for size—though infants and
younger children may.
Blood Vessals Transplanted to restore circulation in the heart and Helps prevent need for amputation and helps the heart meet the
extremities. needs of the body.
Blood Nine out of ten people who live to the age of 80 will need some type of Restores normal blood functions.
blood component transfusion during their life.
Bonesand Connective Tissue
Humerus Reconstruction related to trauma, tumors, degenerative diseases, and Prevents need for amputation. Accelerates, promotes, and allows
fractures. Total hip revision. healing. Restores mobility.
Femur .
(upper leg) and Tibia Reconstruction related to trauma, tumors, degenerative diseases, and Prevents need for amputation. Accelerates, promotes, and alows
(lower leg) fractures. Supplement for small defects. Cervical spinal fusion. healing. Restores mobility.
Rib Used as abone graft for jaw repair. Restores normal facial appearance.

Achilles’ tendon

Replaces ligament; used asrotator cuff; replacesAchilles’ tendon.

Restores mobility; restoresindependence in activities of daily living.

Cartilage Repairs congenital and traumatic facial deformity. Restores normal facial appearance.
Ligaments Rotator cuff used in shoulder repair. Used for bladder suspension. Restores independence in activities of daily living.
Other Tissue
Nerve

(femoral, sural)

Neurosurgery inwrist.

Restores feeling and function of hand.

Skin

Graftsfor burn victims; temporary graft to prevent infection, decrease
pain, prevent heat and fluid loss, and reduce scarring until patient’s skin
regrows.

Promotes healing; natural barrier to infection.
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Typesof Donors

Satusof Donor Description Typeof Donation Specific Donation

Brain Dead When apersonis Organand Tissue | Mostlife-saving donationsof mgjor organssuch asheart, lungs kidneys, liver, pancreas, and
pronounced dead intestinefrom deceased donorscomefromindividua swho arebrain dead.
after branactivity Theheartbeat and bresthing of abrain dead person can betemporarily maintained by amechani-
ceases. No possibil- cd support system. Thisensuresthe heslth of magjor organsby continuing thesupply of blood and
ity of resuscitation. oxygen. (Typicaly donorshave suffered amassive head traumadueto accident or strokeor

other illnessthat hasdestroyed brainfunction.)
Tissuetrangplantscanbe—
o life-saving—for example, aheart valvetotreet vascular diseaseor repair acongenita
birth defect or skin gr aft after severeburns.
¢ life-enhancing—for example, acor neato prevent blindnessor bone, cartilage, and
skintotreat traumainjuries, tumors, or degenerativediseases.

Cardiac Dead | Whena personis | Tissue—andin | Inmost cases, organsfrom cardiac death individuals are unsuitablefor donation because of
pronounced dead somecases— | thelossof blood flow and associated |oss of oxygen, which leadsto deterioration of the
after theheart stops | organs organ. (In 2002, approximately 3 percent of organs donated by deceased individualscame
beating and breathing after cardiac death.)
st d it
i (())r? Zttagrn;)?;g & Tissues, onthe other hand, arelessvulnerableto oxygen starvation and can berecovered
p— for 24 hoursafter the heart has stopped beating. Thismeansasfar astissuedonationthereis

' no distinction between brain and cardiac dead donors. All transplantabl etissuescan be
donated by both brain dead anad cardiac dead donors.

Living Inmany cases, a Kidney or partial | Kidney: Donaingasinglekidney carriesminimd risk toliving donorsif they havenormd kidney
relaiveor friend of the | organ; bone function prior to donation and no underlying hedthissuessuch ashigh blood pressure. Donor’s
recipientor aperson | marrow remaining kidney compensatesby performing thefunction usualy doneby twokidneys. Therisk
who choosestobean tothedonor ismostly thesameasrisk involved with any mgjor surgery.
anonymousdonor. Partial organ: lunglobe, liver lobe, or apart of thesmall intestine. Living donor’sliver

regeneratesand returnstofull function, whilealung or intestinedoesnot regenerate.

Transplanted bonemar row can producenormal blood cdllswithin2—3weeksandisalife-
saving trangplant for peoplewithleukemiaor cancersof thebonemarrow. Only asma| quantity
of living donor’ shonemarrow isremoved. Remaining bonemarrow regenerates.

w
N




111.B.

(23

40 Decision: Donation

Background: Science

Rgection
Organ transplantsnot welcomeher el

Reectionisthe human body’sreaction to atransplanted organ that it viewsasaforeign
invader, much asit would avirusor bacteria. Our body treatsadonor organ asif it were
invading the body. Theimmune system springsinto action the sameway it doeswhen the
invader isaharmful microorganism. Theimmunesystem first distinguishes® self” from* non-
sdlf” by comparing proteins (antigens) onthe surface of the* invader” with thebody’sown
antigens.* Oncea“non-saf” invader isdetected, cellscalled lymphocytesattack the
“invader” antigenswhile other lymphocytesproduce proteinscalled antibodies. Theanti-
bodiesattack and help to destroy theinvader.

No two people—except identical twins—haveidentical antigens. Therefore, organ trans-
plantation will almost dways cause animmuneresponseand result in an attempt to reject
thetransplant. Kidneys seem to be more sensitiveto rejection than other organs so tissue
typing isdoneto ensurethat the trangplanted organisassimilar aspossibleto thetissues of
therecipient. No match (other than anidentical twin) isperfect, sothe possibility of organ
rejection remains. (SeeMatching Donor sWith Recipients.)

Oncergectionisunderway, thingsbegin to gowrong insidethebody of therecipient. The
transplanted organ’sfunctioningisimpaired, and avariety of symptomsof illnessdevelop.

Theway to prevent or reducerejection (other than aperfect match between donor and
reci pient) isto useimmunosuppressive drugs—medi cinesthat subdue the body’ sresponse
toinvaders.

* Becausetissuetyping isusually doneonwhiteblood cells, or leukocytes, theantigen
markersarereferred to ashuman leukocyte antigens, or HLA. Each cell has six mgor
HLA antigens that areimportant to organ trangplantation. Since each antigen existsin
different peopleinasmany as 20 varieties, the number of possible HLA typesisabout
10,000. The genesthat encodethe HL A antigensarelocated on chromosome 6 and are
the subject of intenseresearch.
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Background: Science

Matching DonorsWith Recipients
Attack of theAntibodies

Each person hasthousands of genes. The expression of those genesiswhat makeseach
of usauniqueindividua. Some of theeffectsof thesegenesarevisible—displayedin
featureslike hair color and eye color. However, many are not so obvious, but rather are
expressed within our bodiesin blood and tissue proteins. Some of these proteins, called
antigens, determinethe person’stissuetype. It isthisuniquenessthat makes matching
donorswith recipientsso complex.

(A3

If you placean organ with adifferent tissuetypeinto arecipient’sbody, therecipient’s
immune system goes on the offensive. Non-self antigenson the surface of the transplanted
organ stimulatethe production of T cellsand of proteinscalled antibodies. The T cellsand
antibodi es attack the organ and attempt to kill the organ’scells. Thisprocessiscalled
regjection, and may eventually destroy the organ completely. (See Rgjection.)

Kidneysare Special

In matching akidney donor and recipient, transplant professiona sidentify six antigensin
each donor and recipient. These six antigens have been called themajor histocompat-
ibility complex. Compatibility refersto how closely adonor ismatched with arecipient.
“Histo” referstotissue.

Ideal compatibility for kidney transplant isasix-antigen match between donor and recipi-
ent. A six-antigen match occurs 25 percent of thetime between siblings (brothersand
ssters) with the samemother and father. It also occursfrom time-to-timein the general
population. Other than the perfect match of identical twins, thesix-antigen matchisthe
single best tissue match that can occur between any donor and recipient intermsof the
routinetesting performed today. Becauselong-term surviva after kidney transplantation
dependsonthequality of the match, the most successful long-term outcomes are between
individualswho sharedl sx antigens.

However, recent medical advances have madefinding anideal match between akidney
donor and recipient lesscrucid. Immunosuppressive drugs—medi cinesthat can subdue
the body’ sresponseto atransplanted organ—have been improved greatly inthelast few
years. Today, these drugs are so effective that many transplant centerswill consider
transplants between some donorsand recipientsevenif thereisno tissue match between
them. For now, although the best tissuematchisstill desirable, it isnot absol utely neces-

sary.

Onelast hurdlein matching akidney donor and recipient must be cleared—atest called
crossmatching. Crossmatching involvesmixing cellsfromapotential donor with serum
fromtherecipient. A positive crossmatch isabad thing. It meansthat there are a ready
antibodiesin the recipient’ sblood ready to attack the donor organ. Therefore, immuno-
suppressive drugswould not adequately prevent these antibodiesfrom attacking the
organ. With afew exceptions, apositive crossmatch makesasuccessful transplant
between aparticular donor/recipient pair impossible.
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Background: Science

TheWaitingLLigt

TheOrgan Procurement and Transplantation Networ k

Onaverage, every 13 minutes another nameisadded to thelist of thosein need of organ
transplants; 18 peopleonthat list die every day waiting for asuitableorgan.

In 2002, about 25,000 peoplereceived an organ transplant. Yet at the end of that year
nearly 80,000 peopleinthe United Stateswere still waiting for asuitable organ. By early-
2004, the number of peopleon thewaiting list had grown to over 84,000. Every year the
gap between those waiting and the number of organsavailableistremendous. Clearly, the
guestionto beanswered is: Who decideswhich person getsan organ?

In an attempt to createafair system of organ distribution, Congress enacted the National
Organ Transplant Act (NOTA) in 1984. NOTA created the Organ Procurement and
Transplantation Network (OPTN), whichincludesall transplant centers, organ procure-
ment organi zations (OPOs), tissue-typing laboratories, many scientific organizations
interested in trangpl antation, and representatives of thegeneral public. OPTN activitiesare
overseen by the Federal government and carried out by the United Network for Organ
Sharing (UNOS) under acontract with the U.S. Department of Health and Human
Services. UNOSmaintainsthe OPTN’snational list of peoplewaiting for organ transplan-
tation. Each person accepted into atransplant programisregistered with the OPTN.
Computerslink trangplant centerswith each of the 59 regional OPOsacrossthe United
Statesand Puerto Rico. Each OPO servesthe hospitalswithinitsregion andisresponsible
for theidentification, eva uation, maintenance, removal, and transport of organsfor trans-
plant.

The OPTN network isaccessible 24 hoursaday, 7 daysaweek. When an OPO identi-
fiesadonor organ that has become available, the OPO accessesthe UNOS' computers
that link the OPTN network to generate alist of individua swho are potential recipients,
ranked according to the OPTN policieson organ alocation.

Ranking

S0, how doesthiscomputer system decide whose name appearsfirst on thewaiting list?
When aperson’snameisadded to the national waiting list, hisor her medical profileis
entered and stored in the OPTN network. The personisnot placed onaranked list at that
time. Rather, the person’snameisadded to the pool of names of other peoplewaiting for
atransplant. When adonor organ becomesavailable, the computer system matcheseach
individua inthe pool against the donor’scharacteristics. Using medica and scientific
criteria, the computer then generatesalist of individua sranked in order of which potential
recipient isthe best match. This processensuresthat all individua sinthe pool arecom-
pared to that particular donor before being ranked inthe order of who makesthe best



Background: TheWaiting List

match. Thefollowing criteriaare used to determinethe best match:

e body size

¢ blood type

e timewaiting

e medical urgency

e proximity of donor and potential recipient

Decision to Transplant

After receiving the printout of potential recipients, an OPO coordinator contactsthe
transplant-team physician responsiblefor the care of theindividua who appearsfirst on
thelist. Thetransplant physician decideswhether thispotential recipient and the donor
organ are suitablefor oneancther. The physician must consider whether the potential
recipientisavailable, healthy enough to undergo major surgery, and willing toundergoa
transplantimmediately. A laboratory test to measure compatibility between the donor and
potential recipient may be necessary. Assoon asthese stepshave beentaken, surgery is
scheduled and the transpl ant occurs.

Thisorgan sharing systemisadiverse program that allowsindividualson thewaiting list to
be matched with donated organsregardless of age, race, sex, or financia status. UNOSis
constantly monitoring every organ allocation to ensurethat all OPOsaredistributing
organsfairly.

111.B.
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NOTE: If astudent
requiresinformationfrom
aredigiousorganization
not lised inthismaterid,
suggest that heor she
contact afaith leader of
that organization. Please
notethat, whileorgan
donation organizations
make every attempt to
secure accurateinforma
tion, studentsmay wish
toconsulttheir faith
leader before making the
decision to donate.
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Religious Views on Donation

Thefollowing information about the views of variousreligionson organ and tissue donation
isreprinted with permission from the United Network for Organ Sharing (UNOS) and the
Southeastern Organ Procurement Foundation (SEOPF).(* See citation provided below.)

Religious Views Concer ning Organ and Tissue
Donation

Thedeath of aloved one often raises spiritua and religiousissues. When faced with the
decision of organ and tissue donation during thetraumaof afamily member’sdeath, a
person’sreligiousgroup’ s position on the subject suddenly becomesvery important. Asthe
decisionisbeing made, the question often arises, “What doesmy religioustradition believe
about organ and tissuedonation?’ Recent surveysindicatethat |essthan 10 percent of
those surveyed wereaware of their religious group’ sdoctrine or position regarding organ
and tissue donation. Asaresult, the decision maker often|ooksto hisor her clergy person
or hospital chaplainfor aninformed answer about aparticular religiousgroup’sposition.

No one person or even an assembly of religious representatives can speak for numerous
religiousgroups, nor can any one document such asthis speak for every sect. The* con-
nectiona” religiousgroupsappear morelikely to have officia positionson subjectssuch as
organ andtissuedonation. The*“free Church” traditions champion theideathat no group
can usurp theautonomy of thelocal congregation. Thus, thereligiousgroup’sofficia
resolution isnot binding on theloca congregation or individua persons. Itis, therefore,
difficult to state an officia position for someof the nation’slarger religiousgroups. Re-
search shows, however, that the vast majority of religiousgroups do support organ and
tissue donation and transplantation so long asit doesnot impedethelifeor hasten the
death of thedonor.

Researchinto the positionsof variousrdigiousgroupsrevea stheunderlying attitudethat
unlessthe group hastaken action to prohibit organ or tissue donation and transplantation, it
isusually assumed that such donationispermissible. Itisencouraged asacharitableact
that savesand/or enhanceslife; therefore, it requiresno action onthe part of thereligious
group. Although thisisapassive approach to affirming organ and tissue donation and
trangplantation, it seemsto bethe position of alarge segment of thereligiouscommunity.
Some groups have taken amore proactive stancein recent years, feeling that aresolution
or adopted position encourages peopl e to serioudly consider the matter and plan accord-
ingly. Thissegment appearsto beincreasingin number with only afew religiousgroups
actively opposing organ and tissue donation and transplantation.

*Cooper, M.L., Taylor, GJ., eds. (2000). Organ and Tissue Donation: A Refer-
ence Guidefor Clergy. 4th ed. Richmond, VA: SEOPF/UNOS.
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Each congregational clergy personisencouraged to research hisor her religiousgroup’s
tradition and position on organ and tissue donation and transpl antation, aswell asother
biomedical ethical issues. Inaddition, each clergy person should keep abreast of any new
resol utionsor positions adopted at hisor her religiousgroup’snational assembly. The
group’spositionissubject to changein any givenyear. It isimportant to beinformed,
sincethefamily member issuddenly faced with making adecision concerning organ and
tissue donation of aloved oneand may be depending on the clergy to know the position
held by hisor her religiousgroup. Inability to makean informed decision could leavethe
family member with afedling of guilt regardlessof the decision he or shemay make.

Thefollowing summary statements concerning thevariousreigiousgroups positionson
organ and tissue donation and transpl antation may be of help to you. Perhapsyou can
hel p your religious group adopt amore clearly defined position.

Summary Statements of Various Religious Groups
AME & AME ZION (African Methodist Episcopal)

Organ and tissuedonationisviewed asan act of neighborly loveand charity by these
denominations. They encouragea | membersto support donation asaway of helping
others.

AMISH

TheAmishwill consent to transplantationif they believeitisfor thewell-being of the
transpl ant reci pient. John Hostetl er, worl d-renowned authority onAmishreligionand
professor of anthropology at Temple University in Philade phia, saysin hisbook, Amish
Society, “ TheAmish believethat since God created the human bodly, it isGod who heals.
However, nothing in theAmish understanding of the Bibleforbidsthem from using modern
medical services, including surgery, hospitalization, denta work, anesthesia, blood transfu-
Sonsorimmunization.”

ASSEMBLY OF GOD

The Church hasno official policy regarding organ and tissue donation. Thedecisionto
donateisleft uptotheindividua . Donationishighly supported by the denomination.

BAPTIST

Though Baptistsgeneraly believethat organ and tissue donation and transplantation are
ultimately mattersof persona conscience, the nation’slargest protestant denomination, the
Southern Baptist Convention, adopted aresol ution in 1988 encouraging physiciansto
regquest organ donation in appropriate circumstancesand to “ encourage voluntarism
regarding organ donationsin the spirit of stewardship, compassion for the needs of others
and alleviating suffering.” Other Baptist groups have supported organ and tissue donation
asan act of charity andleavethedecision to donate up totheindividual.

BRETHREN

Whileno officia position has been taken by the Brethren denominations, according to
Pastor Mike Smith, thereisaconsensusamong the Nationa Fellowship of Grace Breth-
ren that organ and tissue donation and transplantation isacharitable act solong asit does
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not impedethelife or hasten the death of the donor or does not comefrom an unborn
child.

BUDDHISM

Buddhistsbelievethat organ/tissue donationisamatter of individual conscienceand place
high value on acts of compassion. Reverend Gyomay Masao, president and founder of the
Buddhist Temple of Chicago says, “We honor those peoplewho donatetheir bodiesand
organsto the advancement of medical scienceandto saving lives.” Theimportance of
letting loved onesknow your wishesisstressed.

CATHOLICISM

Catholicsview organ/tissue donation asan act of charity andlove. Transplantsaremorally
and ethically acceptableto the Vatican. According to Father Leroy Wickowski, Director
of the Officeof Health Affairs of the Archdiocese of Chicago, “We encourage donation as
anact of charity. It issomething good that can result from tragedy and away for families
tofind comfort by hel ping others.” Pope John Paul 11 has stated, “ The Catholic Church
would promotethefact that thereisaneed for organ donorsand that Christians should
accept thisasa' challengeto their generosity and fraternal love' solong asethical prin-
ciplesarefollowed.”

CHRISTIAN CHURCH (DISCIPLESOF CHRIST)

The Christian Church encourages organ and tissue donation, stating that wewere created
for God'sglory and for sharing God'slove. A 1985 resol ution, adopted by the General
Assembly, encourages” membersof the Christian Church (Disciplesof Christ) to enroll as
organ donorsand prayerfully support those who havereceived an organ transplant.”

CHRISTIAN SCIENCE

The Church of Christ Scientist does not have aspecific position regarding organ donation.
According totheFirst Church of Christ Scientistin Boston, Christian Scientistsnormally
rely on spiritua instead of medical meansof healing. They arefree, however, to choose
whatever form of medical treatment they desire—including atransplant. The question of
organ/tissuedonationisanindividua decision.

EPISCOPAL

TheEpiscopa Church passed aresolutionin 1982 that recogni zesthelife-giving benefits
of organ, blood, and tissue donation. All Christiansare encouraged to becomeorgan,
blood, and tissue donors* aspart of their ministry to othersin thenameof Christ, who
gaveHislifethat wemay havelifeinitsfullness.”

GREEK ORTHODOX

According to Reverend Dr. Milton Efthimiou, Director of the Department of Churchand
Society for the Greek Orthodox Church of North and South America, “the Greek Ortho-
dox Churchisnot opposed to organ donation aslong asthe organsand tissuein questions



Background: ReligiousViewson Donation

areused to better humanlife; i.e., for transplantation or for research that will lead to
improvementsinthetreatment and prevention of disease.”

GYPSIES(ROMA)

Gypsies(Roma) areapeopleof different ethnic groupswithout aformaized religion.
They sharecommon folk beliefsand tend to be opposed to organ donation. Their opposi-
tionisconnected with their beliefsabout the afterlife. Traditiona belief contendsthat for
oneyear after death the soul retracesits steps. Thus, the body must remain intact because
the soul maintainsitsphysical shape.

HINDUISM

Accordingto the Hindu Temple Society of North America, Hindus are not prohibited by
religiouslaw from donating their organs. Thisactisanindividua’sdecison. H.L. Trived,
in Transplantation Proceedings, statesthat, “ Hindu mythology has storiesin which the
parts of the human body are used for the benefit of other humansand society. Thereis
nothing intheHindu religion indicating that parts of humans, dead or dive, cannot be used
to dleviatethe suffering of other humans.”

INDEPENDENT CONSERVATIVE EVANGELICAL

Generally, Evangdlica shave no opposition to organ and tissue donation. Each churchis
autonomous and |eavesthe decision to donate up to theindividual .

ISLAM

Therdigionof Idambelievesintheprincipleof saving humanlives. AccordingtoA.
Sachedinain his Transplantation Proceedings (1990) article, “Idamic Viewson Organ
Transplantation,” “themgority of theMudlim scholarsbelonging to various school s of
Idamiclaw haveinvoked theprincipleof priority of saving human lifeand have permitted
the organ transplant asanecessity to procurethat nobleend.”

JEHOVAH’SWITNESSES

According to theWatch Tower Society, Jehovah' sWitnesses believe donation isamatter
of individual decision. Jehovah'sWitnesses are often assumed to be opposed to donation
because of their belief against blood transfusion. However, thismerely meansthat all
blood must be removed from the organsand tissues before being transpl anted.

JUDAISM

All four branches of Judaism (Orthodox, Conservative, Reform, and Reconstructioni st)
support and encourage donation. According to Orthodox Rabbi Moses Tendler, Chair-
man of the Biology Department of YeshivaUniversity in New York City and Chairman of
the Bioethics Commission of the Rabbinica Council of America, “If oneisintheposition
to donate an organ to save another’slife, it'sobligatory to do so, even if the donor never
knowswho the beneficiary will be. Thebasic principle of Jewish ethics—' theinfinite
worth of the human being’—also includes donation of corneas, Snce eyesight restoration
isconsdered alife-saving operation.” 1n 1991, the Rabbinical Council of America(Or-
thodox) approved organ donations as permissible, and even required, from brain-dead
patients. The Reform movement looks upon thetransplant program favorably and Rabbi
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Richard Address, Director of the Union of American Hebrew Congregations Bio-Ethics
Committee and Committee on Older Adults, statesthat “ Judaic Responsamaterial s provide
apositive approach, and by and large the North American Reform Jewish community
approvesof transplantation.”

LUTHERAN

In 1984, the L utheran Churchin Americapassed aresol ution stating that donation contrib-
utesto thewell-being of humanity and can be* an expression of sacrificia lovefor aneigh-
bor inneed.” They call on membersto consider donating organs and to make any necessary
family and lega arrangements, including the use of asigned donor card.

MENNONITE

Mennoniteshaveno formal position on donation, but are not opposedtoit. They believe
thedecisionto donateisuptotheindividual and/or hisor her family.

MORAVIAN

The Moravian Church has made no statement addressing organ and tissue donation or
trangplantation. Robert E. Sawyer, President, Provincia Elders Conference, Moravian
Church of America, Southern Province, states, “ Thereisnothing in our doctrine or policy
that would prevent aM oravian pastor from assisting afamily in making adecision to donate
or not to donatean organ.” It is, therefore, amatter of individual choice.

MORMON (CHURCH OFJESUSCHRIST OF LATTER-DAY SAINTYS)

The Church of Jesus Christ of Latter-Day Saintsbelievesthat thedecisionto donateisan
individua one madein conjunctionwithfamily, medica personnd, and prayer. They do not
oppose donation.

PENTECOSTAL
Pentecostalsbelievethat the decision to donate should beleft upto theindividual .
PRESBYTERIAN

Presbyterians encourage and support donation. They respect aperson’sright to make
decisonsregarding hisor her own body.

SEVENTH-DAY ADVENTIST

Donation and transplantation are strongly encouraged by Seventh-Day Adventists. They
have many transplant hospitals, including LomaLindain California LomaLindaspeciaizes
in pediatric heart transpl antation.

SHINTO

In Shinto, the dead body isconsidered to beimpure and dangerous, and thus quite power-
ful.“Infolk belief context, injuring adead body isaseriouscrime. . .,” accordingto E.
Namihirain hisarticle,” Shinto Concept Concerning the Dead Human Body.” “Tothisday it
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isdifficult to obtain consent from bereaved familiesfor organ donation or dissectionfor
medical education or pathological anatomy . . . the Japaneseregard themdl inthe sense
of injuring adead body.” Familiesare often concerned that they not injuretheitai, the

rel ationship between the dead person and the bereaved people.

SOCIETY OF FRIENDS(QUAKERYS)

Organ and tissue donation isbelieved to bean individual decision. The Society of Friends
doesnot havean officia position on donation.

UNITARIANUNIVERSALIST

Organ andtissue donation iswidely supported by Unitarian Universaists. They view it as
anact of loveand selflessgiving.

UNITED CHURCH OF CHRIST

Reverend Jay Lintner, Director, Washington Office of the United Church of Christ Office
for Churchin Society, states, “ United Church of Christ people, churches, and agencies
areextremely and overwhelmingly supportive of organ sharing. The General Synod has
never spoken to thisissue because, in general, the Synod speaks on more controversial
issues, and thereisno controversy about organ sharing, just asthereisno controversy
about blood donation in the denomination. Whilethe General Synod has never spoken
about blood donation, blood donation rooms have been set up at several General Syn-
ods. Similarly, any organized effort to get the General Synod delegatesor individua
churchesto sign organ donation cardswould meet with generally positiveresponses.”

UNITED METHODIST

TheUnited Methodist Churchissued apolicy statement regarding organ and tissue
donation. Init, they statethat, “ The United Methodist Church recognizesthelife-giving
benefits of organ and tissue donation, and thereby encouragesall Christiansto become
organ and tissue donorsby signing and carrying cardsor driver’slicenses, attesting to
their commitment of such organsupon their death to thosein need asapart of their
ministry to othersinthename of Christ, who gavehislifethat wemight havelifeinits
fullness.” A 1992 resolution states, “ Donation isto be encouraged, assuming appropriate
safeguards against hastening death and determination of death by reliablecriteria” The
resolution further states, “ Pastoral -care persons should be willing to explore these options
asanormal part of conversation with patientsand their families.”

1. C.
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Background: Donation I ssues

Minority Health Issues

Would it surpriseyou to know that closeto 50 percent of peopleon thetransplant waiting
listareminorities?* What accountsfor thisdisproportionately large number of minorities
needing organ transplants? Dataindi cate that certain minority groupsaremorelikely to
suffer from diseasesthat |ead to aneed for alife-saving organ transplant. For example,
about oneout of every three African Americanssuffersfrom hypertension (high blood
pressure); Type 2 diabetesistwo timeshigher in Latinosthanin Non-Latino Whites;
Native Americansarefour timesmorelikely than Whitesto suffer from diabetes. Both
hypertens on and diabetes can lead to kidney failure and the need for anew kidney.
African Americans, Asian and Pacific Idanders, and Hispanicsarethreetimesmorelikely
to suffer from kidney failurethan Whites.

Addto these statistics thefact that while minoritiesdonatein proportion to their represen-
tation in the population, only about 30 percent of all donorsareminorities, and thetrans-
plant picturefor minoritiesbecomeseven starker. For exampl e, thisimbal ance between
minority donorsand potentia recipientsisbad newsfor minoritieswaiting for akidney
transplant for avery smplereason—they arelikely towait longer and possibly receivea
kidney their bodiesaremorelikely torgject. Why?

Despiterecent advancesin usingimmosuppressive drugsto reducerejection, tissue-
matching isanimportant indicator of the successof akidney transplant and isthusimpor-
tant in finding acompati ble donor/reci pient match. Researchindicatesthat, generally,
peopleof aparticular raceor ethnicity are moregenetically similar to other peopleof the
sameraceor ethnicity. However, theroleof ethnicity and tissue-matchinginregectionisstill
poorly understood and isthe subject of on-going research.

Because of thereasonscited above, aminority onthewaiting list may wait longer for a
compatiblematch. Thelonger thewait, the greater therisk that the person will diebefore
anorganisfound. Many organizationsare working through educationa campaignsto
increase awarenessin minority communitiesof the need for organ donation. Increasingthis
awarenesswill encourageindividual sto consider making the decisionto donatetheir
organsand givedl thoseonthewaiting list abetter chanceat receiving alife-saving organ

transplant.

*Minoritiesasapercent of thoseontransplant waiting list:
African Americans—27 percent

Higpanic Americans—15 percent

AsanAmericans—>5 percent

American Indian or Alaskan Native—1 percent
Others—1 percent



Organ and Tissue Donation at a Glance

Donation SavesLives.. . Organ and tissuetransplants save thelives of

thousands of people each year and enhancethelivesof many others. Theaverage one-
year survival ratefor peoplereceiving aheart, lung, kidney, or liver transplant rangesfrom
75-95 percent depending on the organ they received. (See Transplantable Organs.)

But LivesAre L ost Everyday Because Too Few

Donate. . . Thereisawaiti ng list for life-saving organ transplants. Unfortunately,

dueto ashortage of donated organs, many peopl e die before a suitable organ becomes
available. Asof early-2004, over 84,000 peopleonthelist werewaiting for alife-saving
organ transplant. Each day about 68 peopl e receive an organ transplant, but another 18
people onthewaiting list die because not enough organsare available. (See The Waiting
List.)

Who Can BeaDonor ? Thereareno agelimitations on who can donate.

Both newbornsand senior citizens have been donors. Physical condition, not aperson’s
age, determines suitability to beadonor. At thetime of death, aperson’smedical condi-
tionisevaluated to determineif the person issuitableto beadonor.

How Do You Sign Up to Bea Donor ? A person can declare his

or her intention to beadonor inavariety of ways: donor registry, driver’slicense, or
donor card. Most State laws alow minorsof acertain age (for example, 16 and older) to
declarean intention to be adonor with thewritten consent of aparent or guardian.

In somesituations, thefamily of adeceased person must consent beforetheir loved one's
organs and tissues can be donated. One of the best waysto increasethe chancethat one

will beadonor isto shareone swisheswith immediate family members. Thisensuresthat
if family consent isrequired, your family will understand and be supportive of your wishes.
(See TheTransplant Process.)

M ost donated organs are provided by peoplewho are brain dead—that is, they have
been pronounced legally dead. Living donorsare ableto donate bone marrow, akidney,
and parts of someorgans. (SeeBrain Death and Typesof Donors.)

M isconceptions. . . Peopleworry that if medical personnel know that a

person wishesto beadonor itislesslikely that everything possiblewill be doneto save
the person’slife. Thisisnot true. Medical personnel alwaystake every possiblestepto
saveaperson’slife.

In addition, people might believethat an organ and tissue donor cannot have an open-
casket funeral. Thisisalso untrue. Organ and tissueremoval isdonein such away that an
open-casket funeral isstill possible.

Some people believethat awealthy or well-connected person has abetter chance of
receiving alife-saving organ trangplant. Thisisnot true. Decisionsabout who receivesan
available organ are based solely on medica and scientific criteria. Thewealth, age, race,
or gender of aperson onthewaiting list hasno effect on when anindividua will receivea
donated organ. Inaddition, itisillegal to buy or sell human organsinthe United States.
(See Common Questionsand Misconceptions.)

1. C.

Thispageisonly a
summary of someof the
important materia found
intheBackground
sectionsof thisguide. We
strongly suggest that you
review thosematerials
beforeteaching the Core
Lesson. TheBackground
isdividedintothree
sections.

A. Overview

The Transplant Process,
p. 21

Common Questionsand
Misconceptions, p. 25

Brain Death, p. 29

B. Science

Transgplantable Organs, p.
30

Transplantable Tissues, p.
37

Medica Applicationsof
Donated Tissues, p. 38

Typesof Donors, p. 39
Reection, p. 40

Matching DonorsWith
Recipients, p.41

TheWaiting Lit, p. 42

C. Donation |ssues

RdigiousViewson
Donation, p. 44

Minority Health I ssues, p.
50
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-III- Transplant ProcessChart

theU.S. Department of Health and Human
Services maintainsacomputerized national
waiting list of patientswho need alife-saving
organtransplant.

A nonprofit organization under contract with - /

Thehogspitd notifiestheloca organ procurement
organization (OPO) of imminent degth of patient.
(AnOPOisanonprofit organi zation that coordi-
natesorgan donation and trangplantationina

specificgeographicarea)

After thepatient’ sdegth, thedonor’ sorgansare
kept oxygenated by amechanica support
systemwhiledeceased' sdondtionintentionsare
verifiedand/or family consentisobtained.

The OPO veifiesthemedicd suitability of the
patient to beadonor.

Oncethe deceased personisdeclared a
donor, the computerized waiting list system
matchesthedonor’scharacteristics, such as

body size, blood type, geographiclocation,
againg each persononthewaitinglist.

Afterasuitablerecipientisidentified, therecipient's
medica teamiscontacted. Arrangementsaremade
toremovethe donated organ and transport it tothe
recipient’ shospital wherethelife-savingorganis
trangplantedintotherecipient.

Theorganremoval isasurgica operation
handledwith sengttivity. Thedonor’sfamilyis
abletomakefunerd arrangements(incdludingan
open-casket funerd) withvery littledd ay.

Reci pient undergoes period of recovery.
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Core Lesson: ShareYour Life. ShareYour Decision.

Concepts

Organsand tissues can betransplanted fromadonor to arecipient.

Becoming adonor isavoluntary processthat requiresmaking aninformeddecisonand
registering on€e sintention to beadonor by signingadonor card, completing thedonation
section of adriver’slicensegpplication, or joining adonor regidtry.

Becauseadonor’sfamily may beasked to consent to organ and tissuedonation, itis
morelikely that adonor’sintentionswill becarried out if thedonor hasshared hisor her
intentionswithfamily members

Organsand tissuescan be provided by deceased donors. Most organsare provided by
donorswho have been pronounced brain dead.

Living donorscan donate bone marrow, akidney, and partsof aliver, lung, or intestine.

For thebest chance of asuccessful organ transplant, thedonor’ sand recipient’stissue
typesneed to match asclosaly aspossble.

Reectionistheresponseof therecipient’simmune sysemwhen thetissuetypeof the
donated organ doesnot exactly match thetissuetypeof therecipient. Theimmunesystem
thinkstheorganisaforeign object to beatacked.

A computerized database matchesdonorswith reci pients. Namesof potentid recipients
aresored asawaiting list onthedatabase.

Overview

After awarm-up discussion, studentsview avideo about organ and tissue donation.
Studentsthen discussthe process of donation and reflect inwriting ontheir views about
donation and whether they wish to be an organ and tissue donor. Asahomework assign-
ment, students are encouraged to usethisreflective pieceto sharetheir wisheswith their
families

| ngtructional Objectives

Studentswill show an understanding of the process of organ and tissue donation by—

discussng thelr questionsand concernsafter viewing avideo about donation.

reflectinginwriting ontheir viewsabout donation and discussng their wisheswith thelr
families

IV.A.

p

4
57
a

~

Materials

For the class:

Video: Share Your Life.
Share Your Decision

AlternateVideo:
Medicine’'s Modern
Miracle

For each student:

1 copy of Waysto
Indicate Your Donation
Decision* (4.1)

1 copy of Organ and
Tissue Donation: Trueor
Fase* (4.2)

1 copy of Letter to
Parent or Guardian* (4.4)

For the teacher:

True or False Answer
Key* (4.3)

*Black-line master
provided
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IV.A.

NOTE: Theissueof
organ and tissuedonation
isanimportant one.
Therefore, whilethecore
activity isdesignedtobe
doneinone45-minute
classperiod, you are
strongly urged to con-
sider spending two 45-
minute periodsor one
block scheduleperiod on
it. Thisextraclasstime
would accommodatea
fuller discusson of
students’ questionsand
concernsand would
alow thereflective piece
tobedoneinclassrather
than ashomework.

NOTE: Many of the
materialsaresuitablefor
useinanumber of
different subject areas
and arethereforedesig-
nated with morethan
oneicon.
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Core Lesson: ShareYour Life. ShareYour Decision.

Choiceof Lesson Plan

Thiscorelesson educates students about organ and ti ssue donation with thetwo-fold goal
of hel ping them make an informed decis on about whether to become an organ and tissue
donor and encouraging themto sharetheir wisheswith family members. Thelessonis
designed for one45-minute lesson—uwith or without activitiesoutside of class. However,
thedesign of the guide permits students’ study of organ and tissue donation to be expanded
over additiond lessonsinavariety of curriculum aress, astheir interest or availabletime
andcurriculumalows.

Theflowchart at the beginning of thissection outlines some pathsthrough the materiasin
thisguide. If you chooseto use some of these additional lessons, alow enough classtime
for theclosing activity of thislessoninwhich studentscompl ete areflective piece—al etter
totheir parents/guardian—outlining their viewson being an organ and tissue donor. To
completethisclosing activity, sudentstakethisletter hometo help them discusstheir
wisheswithfamily members.

Preparation

1. Visit theweb and obtain information on the methodsyour State or areaprovidesto
register adecision to beadonor. These may be adonor card, anindication of your deci-
sionto donate on your driver’slicense application, or adonor registry. Your local organ
procurement organi zation isthe best source of thisinformation. Locatethem at
www.organdonor.gov/OPO.htm.

2. Familiarizeyourself withtheinformationintheBackground section. You may wishto
copy some of thesemateria sfor your studentsfor useeither in the post-video discussion
or asadditional reading and homework materials. Thefollowing icons (located at thetop of
thefirst page of each component of the material s) indicate different |esson settingsor
curriculumareasinwhich these material smight be particul arly appropriate:

-
7
EPNE B &
DriversEducation Biology / Science Social Sudies
_ 1.. --..-.
Health Mathematics English



Core Lesson: ShareYour Life. ShareYour Decision.

3. Alsoreview themateria sin thenext section—Supplementary M aterials—for
suggestionson how those materials can beintegrated into thelessonsin thisguideand
your curriculum. The supplementary materialsare provided asblack-line mastersto alow
them to be used ashandouts.

4. Linkstoanon-lineversion (in PDF format) of all materialsprovidedinthisguideare
found on theweb at www.organdonor.gov. Some of these materialsareprovidedinan
interactiveformat. (SeeWeb Activitiesand Resour ces.)

Warm-up

Inform studentsthat they will be exploring thetopic of organ and tissue donation. Distrib-
ute copiesof Waysto I ndicate Donation Decision. Explain that all States offer some
method of signing up to be an organ and tissue donor on adonor card or adriver’s
licenseand many offer other methods such asadonor registry. Be prepared to show an
exampl e of themethodsused in your State or area. Most Statelawsallow aminor over a
certain age (for example, 16) to declarean intention to beadonor. Explainto students
that your State may requireadditiona stepsfor minorsofteninvolving the consent and
signatureof aparent or guardian.

Preassessment

Distribute acopy of Organ and Tissue Donation: Trueor Falseto each student and
useit to conduct abrief review of what students know about donation and what they
wouldliketolearn. Do not provide correct answersand avoid comment on student
responsesat thistime. Thevideo and other materialsaddressthe accuracy of most of
these statements. An answer key for these statementsis provided and can be used during
the post-video discussion to address student misconceptions about organ and tissue
donation.

If you are devoting morethan one45-minute period to thiscorelesson, consider using the
Brainstorm Alter native outlined after the Homework sectiontofacilitateamore
thorough discussion of students' questionsand concerns.

Using theVideo

1. Show thevideo. Ask studentsto pay particular attention to information that addresses
statementson Or gan and TissueDonation: Trueor False. If timepermits, consider
stopping thevideo to review information that addresseseach item.

Video: Share Your Life. Share Your Decision (16 minutes) Thisvideo exploresissues
facing thosewaiting for organ transplantsand the experiences of afamily who donated
their loved one’ sorgansand tissues. Asthisvideo isdightly shorter, itisaprobably the
best choiceif you are only spending onelesson onthistopic or if thetopicisbeing taught
inaclassother than biology.

Alter nateVideo: Medicine’sModern Miracle (23 minutes) Thisvideo may bemore
appropriatefor studentsaready familiar with theissueor for useinabiology lesson, asit
containsmoreinformation on the science behind the process of organ and tissue donation
and transpl antation. (Follow-up questionsto thisvideo areincluded in the Supplemen-
tary Materials.)

IV.A.

NOTE: Your local OPO is
an excellent resource for
information on lawsinyour
State regarding aminor’s
declaration of donation
wishes. Locate your OPO
at www.organdonor.gov/
OPO.htm.

NOTE: If you are ex-
panding thiscore activity
over more than one 45-
minute period, consider
showing the alternate
video provided. A short
description of each videois
provided, but consider
watching both to help you
choose the more appropri-
ate video for your class.
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IV.A.

NOTE: Some of stu-
dents' questionsor
concerns may not be
addressed by the video.
You might consider
having students use the
resources of
www.organdonor.gov to
address any of these
unanswered issues or to
reinforce those that have
been addressed.

58 Decision: Donation

CorelLesson: ShareYour Life. Share Your Decision.

2. Attheend of thevideo, have studentsreview their copy of Organ and Tissue
Donation: Trueor False. Ask what information the video providesthat answersques-
tionsor concernsthey have about donation. Sampleresponseselicited by thevideo may
includethefollowing:

¢ Therearetensof thousandsof peopleonthewaitinglist for organs.

e Only after every effortismadeto savealifeand theindividua isdead canthedonation
processbegin.

e Organsneedtobean appropriatesizematch.
e Bloodtypesof anorgan donor and recipient must match.
o Confidentidity isprovidedfor donorsandrecipients.

e Most organsareprovided by donorsthat aredeceased. Themost common exceptionis
thekidney, which can bedonated by aliving donor.

e Braindead meanstheperson’sbrain can never function again, eventhoughthebody’s
organscan bekept functioning for ashort timeby amachine.

¢  Organandtissuedonation hepsnaot only therecipient, but dsotherecipient’sfriendsand
families

¢ Incisonsmadefor organandtissueremova canbecovered by clothing sothat an open-
casket funerd isdill possble.

e Evenif onesgnsadonor card, indicatesone swishesonadriver’slicense, or joinsa
donor registry, thedecison to becomeadonor should till beshared with family members
sothey can promotetheindividud’swishesat hisor her timeof degth.

3. If youaredevoting additional classtimeto thisimportant topic of organ and tissue
donation, useadditiona lessonsand resources provided in thisguide before conducting
theclosing activity withyour class.



CoreLesson: Share Your Life. Share Your Decision.

ClosingActivity

Usethisreflective activity to bring the classwork on organ and tissuedonationto aclose.
If you have spent anumber of periodsstudying thetopic, thisactivity should bethelast
oneyou conduct with your students.

Reflective Piece

1. Havestudentswork aoneor with apartner to reflect on what they havelearnedin
order to assesstheir current feelings and attitudestoward organ and tissue donation. Have
studentswriteafew sentences—ontheL etter to Parent/Guar dian or other format you
suggest—indicating whether they would bewilling to donatetheir organsafter their death
and thereasonsbehind their decision. Explain to studentsthat they can usethisletter to
hel p them sharetheir wisheswith their family. Emphasi zethat whether they usetheletter

or not, sharing their decisionin someway with their family maximizesthelikelihood that
their wisheswill becarried out.

2. Explainto studentsthat in the near future they may be asked whether they wish to be
an organ and tissue donor—for examplewhen they apply for, or renew, adriver’sli-
cense—and they will need to make an informed decision. Distribute adonor card to each
student, and suggest that they keep thiscard asareminder to sharetheir wisheswith their
families. Explainto studentsthat if they decideto become donorsand have discussed their
wisheswith family members, they canfindizetheir decision by filling out the donor card,
indicating their intention ontheir driver’slicense, or joining adonor registry if thereisone
intheir State or area.

Homewor k

While continuing to respect the anonymity of each student’schoice, again stressto stu-
dentstheimportanceof discussing their wisheswith family members. Explainthat their
homework assignment isto usetheir |etter to sharetheir donationintentionswith their
families. Consider sending appropriateinformation homewith studentsto helpthem
informtheir family membersabout donation—for example, materidsfrom Common
Questionsand Misconceptions.

Asyou conclude your lesson on organ donation, encourage studentsto visit
www.organdonor.gov to find out more about organ and tissue donation. This Website
sponsored by the U. S. Department of Health and Human Services provides information on
how your students can obtain donor cards and links to the OPO in your State or area. Your
local OPO isthe best source of information about ways to document donation intentionsin
your area or State. Donor cards can aso be obtained by contacting the Division of Trans-
plantation, Health Resources and Services Administration, at 301-443-7577.

IV.A.

NOTE: If you have only
one 45-minute period for
teaching this subject, you
could have students do
thisreflective piece asa
homework assignment.

NOTE: The decision to be
adonor isapersona one. To
ensure students’ privacy and
anonymity on thissubject,
thisreflective activity should
be a private one and stu-
dents should not be asked to
read aloud or to hand in this
letter. It isintended for their
useonly.
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IV.A.

NOTE: Thisbrainstorm
exercise can be used in
place of the True or False
handout.
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Core Lesson: Brainstorm Alternative

Braingorm Alter native

1. Givestudentsafew minutesto work in groups of two to four to discussand then con-
tributetoalist of thingsthey—

e dready know about organ and tissue donation.

¢ wouldliketofind out about organ andtissuedonétion.

2. Conduct abrief brainstorm session by having students sharetheir ideas and questions
about thetopic. You may need to useafew guiding questionsto stimulate the brainstorm
process. Sample questions could includethefollowing:

e Whatisanorganandwhat isatissue?

¢ Why areorgansand tissuesneeded?

e What doyou know about organ and tissuedonation?

e Whichorgansand tissuescan bedonated?

¢ Wheredotheseorgansandtissuescomefrom?

e Who (or what) decideswhether apatient receivesatransplant?Waiting lit, money, fame?
e How successful aretransplants?

¢ Why aresomeorgantrangplantsnot successful?

e Cananyonebeadonor?

e What concernsdo you have about becoming adonor?

e What sepscan you taketo maximizethe chancesthat your organsandtissueswill be
donated?

3. Salicitand record al different responseson achalk or whiteboard, overhead transpar-
ency, or newsprint. Asstudents contributetheir idess, try to arrangetheir responsesinthe
form of amap or aseriesof lists. An example of such abrainstorm map isprovided. All
student ideas should be accepted in thisbrainstorm session. Avoid comment onthere-
sponsesat thistime. Themap or lists can be used during the discussion after thevideo to
identify and address student mi sconcepti ons about organ and tissue donation.
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Heart

Pancreas

Kidney(s)
Living___ Organ : Parts of
donors _ avalability Cost Intestine organs
\ (Who pays?) Bone
What's the difference
Stl?oor?ore Rejection betwetgn orga:s and
0 Problems/ | ISSUES? T—_ 7~
Tissues Cornea
| ssues Success rate
Types of
donors
Brainstor ming about or gan Skin
and tissuedonation
Who decides o
when you are Religious Decision
dead?How is VIews
it decided? \ \ Family / Consent
\ discussion
Brain Donor
death Who gets the card
\ organs?
Donor

Who controls / _ \ registry

what happens—— Concerns Who decides? Driver's

to my body?\ / \\ /(IOVOC%S) license

Type of N
funeral? Waiting list for

organ transplants

When conducting abrainstorm session with your students, try to arrangetheir knowledge, ideas, concerns, and
questions about the organ and tissue donation processinto abrainstorm map like the one above. Refer back to
your class sbrainstorm map when discussing thetopic later in thelesson. Students can then seewhether they have
extended their knowledge and understanding of organ and tissue donation. (Do not expect your students' brain-
storm map to be ascomplex asthisexample.)

4. Show video. Refer to step 2 of Using the Video for alist of sampleresponsesthat should be emphasizedinclass
discussion after watching thevideo.

5. Attheend of thevideo, display the brainstorm map or lists. Ask studentsfor suggestionsfor revising themap or
listsbased onwhat they learned in thevideo. Maketherevisionsasthey respond.

6. Astime permits, usetherevised brainstorm to facilitate aclass discussion on what students havelearned about
organ and tissue donation and transplantation.
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Waysto | ndicate Your Donation Decision

& Organ/Tissue Donor Card Af;

| wish to donate my organs and tissues. | wish to give:

Or gan and T | Ssue zggur;eseded organs and 223 ttif;zufgél:owing organs
Donor Card
Donor Signature Date
Witness
Witness
STATEDRIVER’S
PERMIT/LICENSE
APPLICATION
R — Driver’s Permit / License

Application

Do You Wish to Become an
Organ Donor?

Yes[ ] No[]

Donor Registry
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/%l Organ and Tissue Donation: True or False?

True False Not sure

1. Organtransplantsarerarely successful.

2. If doctorsseethat | amadonor, they will beless
likely tosavemy lifeintheevent of anemergency.

3. Americansoverwhemingly support organ andtissue
donetion.

4. Organsandtissuesfrom onedonor can savethelives
of severd recipientsand hep many othersreturnto
normd, hedlthy lives

5. Anorgan andtissue donor cannot havean open
casket at hisor her funerd.

6. Wedthy peoplearemorelikely thantheaverage
personto receivedonated organs.

7. Numerousrdigionsprohibit organ and tissuedona-
tion.

8. Thereisawaysachancethat apersonwhoisbrain
deadwill survive,

9. Individua scan choosewhich organsandtissuesthey
wouldliketo donate.

10. TheUnited Statesistheonly country intheworldin
which organ andtissuetransplantsare performed.
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Organ and Tissue Donation: True or False? Answer Key B

True False Not sure

1. Organtransplantsarerarely successtul.

2. If doctorsseethat | am adonor, they will beless Kl
likely tosavemy lifeintheevent of anemergency.

3. Americansoverwhelmingly support organandtissue
donation.

4. Organsandtissuesfrom onedonor can savethelives ~
of severd recipientsand help many othersreturnto X
normd, hedlthy lives

5. Anorgan and tissuedonor cannot havean open
casket at hisor her funerd.

6. Wedlthy peoplearemorelikey thantheaverage
personto receive donated organs.

7. Numerousrdigionsprohibit organ andtissuedona
tion.

8. Thereisawaysachancethat apersonwhoisbrain X
deadwill survive,

9. Individuascan choosewhich organsand tissuesthey X
wouldliketo donate.

10. TheUnited Satesistheonly country intheworldin
whichorgan andtissuetrangplantsare performed.
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Organ and Tissue Donation: Trueor False? Answer Key

Answers Explained

1. False. Theaverage one-year survival ratefor peoplereceiving atransplant of aheart, kidney,
lung, or liver rangesfrom 75 to 95 percent depending on which organ transplant they receive.

2. False. Doctorsawaystry to do everything possibleto savealife. Organ and tissue donation only
becomes a consideration when a person has been pronounced dead.

3. True. Themost recent Gallup Poll on organ donation (1993) found that 85 percent of Americans
support organ and tissue donation.

4. True. Organsand tissuesfrom one donor can save or enhancethelivesof 50 or morerecipients.
5. False. Surgery to removethe organs and tissuesisdonein such away that people who donate
organs and tissues can be given an open-casket funeral. Incisions madeto remove organsand tissues
can be covered by clothing.

6. False. Inthe United States, the all ocation of donated organsto people onthewaiting list isbased
solely onmedical and scientific criteriawith no regard to weal th or connection. Inaddition, itisillega
to buy or sell human organsin the United States.

7. False. A largemgjority of world religions actively support organ and tissue donation.

8. False. Brain dead individual sare dead; they cannot recover.

9. True. Donorsare ableto indicate by way of adonor card or donor registry which organsand
tissuesthey would liketo donate.

10. False. Many countriesthroughout theworld conduct organ and tissue transplantsand have
conducted research furthering the medica knowledge of transplantation.
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L etter to Family

Dear (Parent/Guardian):

During class, | learned about organ and ti ssue donation and transplan-
tation. Animportant part of thelesson wasthe need for meto share my wishes about donation and transplanta-
tionwithyou. Asmembersof my immediatefamily, you may be asked for your consent to donate my organsand
tissues. Discussing donation with you will enableyou to understand and support my wishesas| havewritten
below.

My fedingsareasfollows:

| WISH to bean organ and/or tissue donor.
| DO NOT wish to be an organ and/or tissue donor.
| am not sureat thistime.

I’dasoliketo know how you feel about thissubject and to talk with you about your wishes.

Signature Date
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Biology Lesson: Finding a Match
A Simulated Blood-Typing Exercise

Concepts

Bloodtype

o Gendics

e Antigens

e Antibodies

e Agguingion

¢ Donor/recipient matching prior toorgantrangolantation

Overview

Studentsuse smulated blood samplesto carry out ablood-typing activity to determine
potential donorsfor akidney patient in need of atransplant. Studentsthen completea
laboratory report and answer questionsrel ated to blood typing and the genetics of blood

type.

| ngtructional Objectives

Studentswill show an understanding of blood type and the genetics of blood typeand the
wider application of these conceptsto organ transplantation by—

e determining blood typesfor ninedifferent s mulated blood specimensin thecontext of
organdonation.

e examiningtheeffectsof mixingincompetibleblood typesand rd ating thistowhat happens
duringtissuere ectionfollowingamismatched transplant.

I ntroduction

Thislessonisastandard activity with atwist—blood typing taught in the context of organ
transplantation. Before using thislesson, makesurethat your studentsarefamiliar withthe
fundamental sof blood typing. (An optional conclusion question addressing genotypeis
provided.) Emphasizing the concept of blood asatissuewhilelearning about blood typing
and transfusi on can be used to clarify issues surrounding organ transplantation, rejection,
and the use of immunosuppressivedrugs. (See M atching Donor swith Recipientsand
Rejection.)

»
&

]
~

M aterials

For the Class:

Simulated Anti-A serum
(blue)

Simulated Anti-B serum
(yellow)
Ninesimulated blood

samples labeled as

follows:

- Mr. Earle

- Child#1

- Child#2

- Child#3

- Child#4

- Child#5

- Child #6

- Child #7

- Child#8

For each of nine indi-

vidual teams:

One of the smulated
blood samples

1 glass microscopedlide
(or one 3-well blood-
typing tray)

2 new (e.g. unused)
toothpicks

Laboratory Report

For each student:
Student Packet

Black-linemasters
Student Packet (4.5)
Laboratory Report (4.6)
Answer Key (4.7)
Master Chart (4.8)
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V. B.

NOTE: Please note that
theinformation about
Mike Earle and hisfamily
that appearsin this blood-
typing activity has been
fabricated. Any similarity
to personsdead or aliveis
unintended.
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Biology Lesson: Finding a Match

Preparation

1. Tomakesmulated blood, you will need four containers, each holding 100 ml of water.
Tothe 100 ml of water in each container, add about 25 ml of 25 percent Congo Red.
Next, label each container for one of thefour blood typesand add chemicalsto each
container asfollows:

e TypeA: add6gCaCl, (calciumchloride)

e TypeB: add2.5gBaCl, (barium chloride)
e TypeAB: add6gCaCl,and 2.5gBaCl,
¢ TypeO: no chemical added

2. To makesimulated antiserums, you will need two containers, each holding 100 ml of
distilled water. Label one container Anti-A serum and add one drop of bluefood color-
ing. Label the other container Anti-B serum and add onedrop of yellow food coloring.
Next, add chemical sto each container asfollows:

e Anti-A: add 1.06 g of Na, CO, (sodium carbonate)
e Anti-B: add 1.92 g of (NH,) , CO, (ammonium carbonate)

3. Pour thesmulated blood into nine label ed test tubes or dropper bottlesaccording to
thefollowing chart:

L abel Contents
Mr. Earle TypeA
Child#1 TypeO
Child#2 TypeO
Child#3 TypeB
Child#4 TypeA
Child#5 TypeO
Child #6 TypeAB
Child #7 TypeB
Child#8 TypeA

4. Placethe Anti-A serum and Anti-B serumin separatelabel ed dropper bottles.

5. Makeacopy of the Classroom Master Chart on your chalk or white board. Students
will usethischart to enter their resultsafter they determinetheblood type’ of their
sample. Asan dternative, you might makeatransparency of the black-linemaster pro-
vided and have students enter their resultson your overhead projector.



Biology L esson: Findinga Match

Safety Tipsfor Preparing Smulated Materials

Wear safety gogglesat all timeswhen handling chemicals.

Calcium Chloride

- Avoid contact with skin or eyes.

- Donot ingest or inhale.

- Usewith adequate ventilation.

- Minimize dust generation and accumulation.

- Alwaysuse cool water when dissolving caciumchloride.

- When dissolving, add towater cautioudy and with continuousstirring;
solutions can get hot.

- Wash thoroughly after handling.

- Keep container tightly closed.

- Wash clothing beforereuse.

Barium Chloride

- Usewith adequate ventilation.

- Minimizedust generation and accumul ation.

- Avoid contact with skin and eyes.

- Donotingest or inhale.

- Wash thoroughly after handling.

- Wash handsbefore eating.

Sodium Carbonate

- Avoid eye contact or prolonged skin contact.

- Avoid breathing dust.

- When dissolving, add towater cautioudy and with continuousstirring;
solutions can get hot.

Ammonium Car bonate

- Avoid contact with eyes, skin, and clothing.

- Donot ingest or inhale.

- Wash thoroughly after handling.

- Remove contaminated clothing and wash beforereuse.

- Useonly inawell-ventilated area.

- Keep container tightly closed.

- Store protected fromair.

V. B.
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NOTE: Remind students
to use different and
uncontaminated toothpicks
to stir each blood sample.
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Procedure

1. Divideyour classinto nineteams. Distribute one of thelabel ed test tubes of “ blood”
that you have prepared to each team. (Oneteamwill receive Mr. Earle s“blood,” while
each of the other eight teamswill receivethe“blood” of oneof Mr. Earle schildren.)

2. Using the procedure steps outlined in the Student Packet, demonstrate the bl ood-typing
procedurefor the class. (Caution students agai nst confusing acolor changewith agglutina-
tion.) Thendirect eachteamtotest their “blood” sample.

3. After studentsexaminethe*blood” dropsfor signsof clumping (agglutination) and
determinetheblood type of their sampl e, ask one member from each teamto record their
team’sresult on aMaster Classroom Chart. (See step 5 of Preparation.)

4. Have each team copy theresultsfrom the master chart onto their copy of thelabora-
tory report.
5. Have studentsanswer the conclusion questionsindividual ly and attach

their answersto thelaboratory report for their team. (If your studentshave not
yet studied heredity, you may want to have them skip question#1.)

6. If timepermits, consider having the class discusswhy clumping occurredin some
samplesand not in others.

Scoring Rubric

Although strong group participationisthegoal, assessment isprimarily based onindividual
responsesto conclusion questions.

e  Obsarvationsof sudent’sconduct indicatefull participationintheactivity. Thelaboratory-
report formiscompleteand accurate. All conclusion questionshave been answered
correctly. 3 points

e  Obsarvationsof sudent’ sconduct indicate some participationintheactivity. Thelabora:
tory-report formiscomplete. All concluson questionshavebeenanswered. 2 points

o Obsarvationsof sudent’sconduct indicatelittle participationintheactivity. Thelaboratory-
report form may be completeand/or accurate, but student did littlemorethan observethe
other membersof theteam carry out the procedures. M ost conclusion questionshave been
answered. 1 point

¢ Obsarvationsof sudent’ sconduct indicateno participationintheactivity. Thelaboratory-
report form may be completeand/or accurate, but student did not participatein any way.
Conclusionquestionshavenot been answered. 0 points



Biology Lesson: Finding a Match Sudent Packet

Background

NASHVILLE — Country singer Mike Earle, battling kidney failure,
Is resting comfortably while doctors conduct tests to find a suitable
transplant donor among his children, a spokesman said on

- Wednesday.

& October 1, 2003

Country singer Mike
Earleis “resting
comfortably” while
he waits for a kidney
transplant.

Today, the hospital whereyou work hasafamous patient. Country singer Mike Earleissuffering from kidney
fallureand you areahematologist on duty. It will beyour lab’sresponsbility to test blood samplesfrom Mr.
Earleand each of hiseight children to determinewhether or not there may be asuitable kidney donor among
them.

Finding akidney for transplantation ismore than just finding adonor whose blood type matchestherecipient’s
blood type. Kidney donorsand reci pientsmust al so have histocompatibility (tissue compatibility) antigensthat
match. That’sacomplicated second step. .. your job, however, isonly to determinethe blood types.

Four mgjor blood typesarefoundinhumans: A, B, AB, and O. Another component associated with blood type
isaprotein called the Rh factor becauseit wasfirst discovered inthe Rhesusmonkey. If thisfactor ispresentina
person’sblood, the blood issaid to be Rh positive (Rh+). Conversely, when thisfactor isabsent, thebloodisRh
negative (Rh-). Thisiswhy blood typesarereferred to asA+ or A—. While Rh factor isanimportant component
to consider in matching donor and recipient for blood transfusions, Rhfactor isnot involved in matching donors
and recipientsin kidney transplantation. For purposesof thisactivity, itisassumed that all family membershave
thesameRhfactor.

Decision: Donation 73



Biology L esson: Finding a Match Student Packet

Sudent Objectives

. Useablood-typing exercise asthefirst step in finding an organ suitablefor transplantation.
. Observethe effectsof mixing incompatible blood typesduring blood typing and rel ate these effectsto those
that occur during tissuereection following amismatched transplant.

o Use blood-typetest resultsfrom some membersof afamily to determinethe blood type of anon-tested
member of thefamily.
Procedure

1. Your team has been assigned to identify the blood type of one member of the Earlefamily. Working with your team,
place onedrop of “blood” from your individual on each end of aclean microscopedideor in each of twowellsof a
blood-typing tray.

Place onedrop of blood on each end of aclean dide.

2. Next, add onelargedrop of the Anti-A serum to one drop of blood and onelarge drop of Anti-B serumtothe
other drop of blood. Use onetoothpick to mix thefirst drop of blood with the Anti-A serum and the other toothpick to
mix the other drop of blood with theAnti-B serum. Why do you think it isnecessary to use different toothpicks?

3. Look for clumping (agglutination) in each drop of blood. Clumping usualy occurswithinthefirst two minutes after
adding theantiserum. (Do not confuseacolor changewith clumping.) If the donor/recipient has—

e type-A blood, clumping will only occur withtheAnti-A serum.
e type-B blood, clumping will only occur withtheAnti-B serum.
e type-AB blood, clumping will occur inboth drops.

e type-O blood, therewill be no reaction with either antiserum.

o —
Blood with Anti-Aserum | . ‘, Blood with Anti-B serum

A positivetest for typeB blood

4. After you have determined the blood typefor your sample, record it on the Classroom Master Chart your
teacher hasprovided. Usetheclass sentriesin thischart to complete alaboratory report for your team.

5. Completethe question sheet individually and attach your answersto your team’slaboratory report.
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Biology L esson: Finding a Match Sudent Packet

Concluson Questions

1. Based ontheblood typesfor Mike Earleand hischildren, it is poss bleto determinethe genotypefor the
blood group for each member of the Earlefamily. (Eventhough your classdid not test Mrs. Earle' sblood, you
should be ableto determine her blood type based on the blood types of Mr. Earle and the children.) Each
member of your team should copy and complete Table 1.

Table 1. Blood Types

L abel Blood Type Genotype

Mr. Earle

Mrs. Earle
Child #1

Child#2
Child#3
Child#4
Child #5
Child #6

Child #7
Child#8

2. Assuming that everyonein Mike Earle sfamily hasthe same Rh factor, then onefamily member canreceive
ablood transfusion from any family member. Which person can receivefrom anyoneand why? (If your
teacher told you to skip question #1, do not consider Mrs. Earlein your answersfor thisquestion and
Question#3.)

3. Assuming that everyoneinthefamily hasthe same Rh factor, more than one person can donate blood to all
family membersregardlessof their blood type. Which family memberscan donateto everyoneand why?
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4. Mike Earle shigh blood pressure has contributed to hiskidney failure. Why ishigh blood pressureacommon
causeof kidney failure? Usean Internet search engineto answer thisquestion and explain the connection here.

5. Explainwhy akidney may bedonated by alivingindividual withlittlerisk tothedonor.

6. Antibodiescontained in antiserum cause the clumping of blood cellsduring the determination of blood type.
Explain how thisclumping comparesto the body’ srejection of amismatched organ.
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C. Bernard Kidney Transplantation Center

Hematology L aboratory
Preliminary Report

Date Technician(s)

Recipiert Mike Earle Blood Type

Potential Donors
Donor Blood Type
Child#1
Child#2

Child#3
Child#4
Child#5
Child#6
Child#7
Child#8

Possible Tissue Matches (List all donorswhose blood typeisthe sameastherecipient’s.)

Additional TestsRecommended (Check all teststhat should be completed on potential donors.)
L] L] L]

RhFactor Class| Histocompatibility Molecules Class|| Histocompatibility Molecules

TissueTyping
Thestrongest antigensthat can lead to transplant rejection arethe Class| and Class|1 histocompatibility
molecules. Genesfor these antigens are encoded on chromosome 6. The collection of genesiscalled the
maj or histocompatibility complex (MHC).

Testing for both Class| and Class |1 histocompatibility moleculesisrecommended asthe next step.
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Biology L esson: Findinga Match Answer Key [N

1. Thecorrect genotype chart:

Table 1. Blood Types

Labe Blood Type Genotype
Mr. Earle A | A
Mrs. Earle B | B

Child#1 @] i
Child#2 o ii
Child#3 B | Bi
Child#4 A [Ai
Child#5 @] i
Child #6 AB |A1B
Child #7 B B
Child#3 A [Ai

2. Child#6 canreceive ablood transfusion from anyone because this person has neither Anti-A nor Anti-B
antibodies.

3. Children#1, 2, and 5 can donate blood to all siblingsand their parentsregardless of their blood type because
Type-O blood does not possess antigensfor either A or B.

4. Theheart of aperson with high blood pressureworks harder and, over time, blood vessel sthroughout the body
aredamaged. If the blood vesselsin the kidneys are damaged, they may stop removing wastesand extrafluid from
thebody. Theextrafluidin blood vesselsmay then rai se blood pressure even higher. Thisbecomesadangerous
cycle

5. Peopleonly need onekidney to cleansetheir blood. (Very strong evidenceindicatesthat peoplewithout a
predisposition to kidney disease—those with no diabetes, normal blood pressure, and normal kidney anatomy—
haveavery low likelihood of developing kidney failure after they donate akidney.)

6. Theclumping that occurswhen blood istyped is caused when antibodiesin the antiserum used to type the
blood attack antigenson the surface of red blood cells causing the cellsto clump together. Thisissimilar to what
happens when tissuerejection occurs. When organ donors and reci pients do not match, antigens on the donor
organ are attacked by antibodies produced by the recipient.
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Master Chart
Blood Type
e [

Blood Type

o [
N
o [
o [
o [
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English Lesson: The Ultimate Gift

A Persuasive-Writing Activity

Concepts

¢  Encouraging othersto beorgan and tissuedonorsisaworthwhilegod giventheimbadance
between thesupply of donated organsand the number of peoplewaiting for alife-saving

organtransplant.

e Writingaletter tofriendsor loved onesthat issupported by well-researched pointsand
writteninapersuas ve manner can help convincethemto bedonors.

Overview

Studentsread atrue story about afamily’sdecision to donate aloved one' sorgansand
thereactionsof thisdonor family and thefamily of oneof therecipients. Studentsdo a
persuasive-writing activity by writing to afriend or loved oneto encourage him or her to
sign up to be an organ and tissue donor.

| ngtructional Objectives

By writing apersuasiveletter encouraging afriend or loved oneto bean organ and tissue .
donor, studentswill show an understanding of— Materials

Black-line Masters

e Student Packet (4.9)
e Scoring Rubric (4.10)

¢ howtousewrittenlanguageto accomplish apurposeandto communicateeffectively with
aspecificaudience.
¢ howtoconduct research onanissueby gathering, eva uating, and synthes zing datafroma

variety of sourcesto communicatether ideasinaway that suitstheir purposeand audi-
ence,

¢ issuessurrounding thedecisionto becomean organ and tissuedonor.
Asessment

¢ Digributecopiesof the scoring rubricto sudentswhenyou present theass gnment and
carefully review thisrubricwith them. Suggest thet they usetherubricto assesstheir own
work.

e Usethisrubrictoassessstudents work or consider having sudentsusetherubricto peer-
evaduaeaclassmaesletter.
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English Lesson: The Ultimate Gift Sudent Packet

Inthislesson you will:

e Readatruestory about afamily’sdecisonto donatealoved one sorgansand thereactionsof thisdonor
family andthefamily of oneof therecipients.

o Wiriteapersuasveletter toafriend or loved oneencouraging himor her tosign up tobean organandtissue
donor.

Background

Thefollowing story istrue. It isbased on astory that appeared at www.organdonor.gov, asite sponsored
by theU. S. Department of Health and Human Services and dedicated to the promotion of organ and
tissuedonation.

A Taleof Two Families

Gloria—TheRecipient

Inthefall of 1992, Gloriawasan active 37-year-old wife and working mother of two small children. When
ongoing fatigue sent her to the doctor, shewas surethat shewasjust “ stressed out.” So, Gloriawas
amazed when her doctor reported that her blood work indicated the possibility of hepatitis. Gloriawastold
to go home and rest; sheleft work early and went hometo take anap.

Weekslater, Gloriaawokefrom acomato discover shehad anew liver. “| wasangry and frustrated when

| woke. | thought someone had taken my liver and givenit away. | wasin ahospital, and | knew nothing
about how or why | wasthere! My husband’shair had turned gray. My mother looked 10 yearsolder. |
learned that my children had been told their mother was not coming home. Then camethegrief asl redized
that someone’ sdeath had made my new liver availablefor transplant. And as| looked at my family’ sfaces,
their pain, I knew that somewhere another family wasgoing through the samething . . . and | grieved for
them.”

Bobby—Thedonor

Theweek before Thanksgiving, 1992, Bobby collapsed at work with abrain aneurysm—aruptureina
blood vessel inthebrain. Hiswife, Suzi, and their children, Mdissaand Matt, rushedtohissideat a
hospital just afew milesfromwhere Glorialay inacoma. AsBobby was being prepared for surgery,
another aneurysm destroyed hisbrain stem, causing hisdeath. Offered the option of donation, Suzi found
comfort intheideathat Bobby “would bewalking with ussomewhereonthisearth.” Sixteen-year-old
Melissaopposed theidea. But after imagining that another girl’ sfather might be helped, Melissareconsid-
ered and thefamily consented to donation.
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English Lesson: The Ultimate Gift Student Packet
Ther Sory

Monthslater, Melissawroteto therecipientsof her father’sorgans, using only her first name. The organ procure-
ment organi zation that had hel ped coordinate the donation of her father’sorgansa so arranged the ddlivery of the
lettersin order to protect Melissa sprivacy and that of therecipients.

Melissareceived only oneresponse—aletter from Gloria, therecipient of her dad’sliver. Melissaand Suzi were
moved by thewarmth and sensitivity of Gloria sletter. Melissaand Gloriacontinued to correspond, but had no plans
to meet. Fateintervened the day both families attended aceremony honoring donor families. Suzi recognized Gloria,
whose picture and story had appeared in abrochure. Suzi gathered up her family and walked forward to meet
Gloriaand her family. Inaway, Gloria sfamily had becomeapart of her family’slifethreeyearsearlier when Gloria
became arecipient of one of Bobby’sorgans.

Intheyearssince Gloriaand Suzi met, they have spoken together many times of the benefits of donation and trans-
plantation—in both public and private presentations. Often, they hold handsasthey talk. Gloriahastold Suzi of her
grief over Suzi’slossand her intention to be sure sheisdeserving of Bobby’sgift. Suzi saysthat her grief “turnedto
joy when| discovered that my husband’s death was not final but had given five peopleachancetolive.”

In her first letter to Gloria, Melissahad written that she hoped one of her dad’s organshad goneto achild who
could now liveto grow up. Melissanow understandsthat the gift that saved Gloria slifead so* saved” thelivesof
Gloria schildren, son Arylon and daughter Aquia, who, at ages9 and 6, came so closeto losing their mother. Gloria
and her family attended M dlissa’ swedding, and have since cel ebrated with Suzi the birth of Mdissa'slittle boy,
Robert.

Procedure

1. Having read thistrue story about the experiencesof adonor family and arecipient family, your task istowriteapersua
sveletter toafriend or loved oneto convincehim or her to sgn up to bean organ and tissuedonor. Your letter should
be oneor two doubl e-gpaced pagesand shouldincludethefol lowing:

e Anopening datement that clearly satestheissueand your postion onthisissue. Severd paragrgphsthat include
Specificevidence, examples, and Sati sticsabout organ and tissue donati on organi zed inameaningful way. Each
sentencemust bereated to thetopic and to the sentencebeforeit. Avoid broad generdi zationsand stereotyping of
any kind. Sourcesof information should bevaried and stated inyour |etter.

e A minimumof threelnternet Stesthat contain compelling information on organ and tissuedonation should belisted.
Inaddition, includealink to theweb page of www.organdonor.gov that containsadonor card.

¢ A conclusoninwhichthetopicisrestated and theoneor twomost compeling argumentsaresummarized. Thisis

thelast chanceintheletter to convinceyour friend or loved oneto bean organ and tissuedonor. Nothing new
should beaddedintheconclusion.

2. Duedatesareasfollows:

: Draft of persuasiveletter : Final copy
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Pur poseof assignment:

Writeapersuasiveletter that convincesafriend or loved oneto sign up to bean organ and tissue donor.

A thoroughly devel oped persuasiveletter thet fulfillsthe purposeby induding thefollowing:

avdid, dearly focused, andwell-definedissue

relevant, sufficient, documented support from severa vaid sources, including at leest three Internet sources
preciseorganization of evidenceandimplicationsto enhancepurpose

effectiveuseof gppropriatetechnology toolsfor research, andys's, and communication

careful atentionto audienceunderganding andinterest

effectiveformand sequence

4 points

A wedll-devel oped persuag veletter thet fulfill sthe purposeby including thefollowing:

avaid, focusedissue

relevant, specific, documented support from valid sources, including at |east threel nternet sources
effectiveorganization of evidenceandimplicationsto achieve purpose

sufficient useof appropriatetechnology toolsfor research, andyd's, and communication
atentionto audienceknowledgeand interest

suitableformand sequence

3 paints

Anincompleteor oversmplified persuiasivel eter that only adequatdly fulfillsthepurposeby induding:

avdidissue

irrdlevant, inconclusivesupport fromlimited sources, indudesfewer than threel nternet sources
incong sent organization of evidenceandimplications

insufficient useof gppropriatetechnol ogy toolsfor research, andys's, and communication
condderation of audienceawarenessand interest

ingppropriateform and sequence

2 points

A poorly-written, inadequate essay/presentation thet fail stofulfill the purposeind uding only thefollowing:

anunfocusedor invaidissue

incomplete, irrdlevant support; internet sourcesnot listed

undlear organization of evidenceandimplications

alack of gppropriatetechnology toolsfor research, andys's, and communication
aweak senseof audienceawarenessandinterest

incons stent, unclear formand sequence

1 point
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Social Sudies L esson: Donation Debate
A Critical-Thinking Activity

Concepts

e Federd donationandtrangplantation guiddinespromote policiesthat ensurethat scarce
organsaredlocated inaway that isfair and equitable.

e  Decidingwho receivesdonated organsisnot dwaysacl ear-cut issueand involvesmany
difficult policy decisonspremised onsocietd interactionsamong individua s, groups, and
inditutions

o Agpectsof scienceand technology haveanimpact onhow society dlocatesscarce
resources.

Overview

Students are asked to decide who should receive adonated organ in various scenarios
inwhich therearetwo potentia recipients, but only one organ. Studentsformulate and
defend their decisionsbeforelearning how these decisionswould be made under current
organ donation policies. Studentsarethen given the opportunity to evaluate these
policiesand suggest possiblepolicy changes.

| nstructional Objectives

By formulating an argument with the ass stance of agraphic organizer and participating
inafollow-up discussion, sudentswill show—

M aterials

Black-line Masters
e Donation Scenarios

(4.112)
e anunderstanding of thedifficuilt situationsorgan procurement organizations(OPOS) face || ¢ Donation Devate
whentryingto provideorgansto patientsin need. 8;%2:3?8(3;3 o
[ ]
Outcomes (4.13)

e anunderstanding of why lawsand policiesare needed to govern organ and tissue
donationandtrangplantation.

o theability toevauateorgandlocation policieson donation and trangplantation.

e anunderstanding of how to defend apositioninadebateor inwriting.
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| ntroduction

Federa and State lawsregul ate numerous aspects of the organ donation process. While
most mediaattention focuseson theindividual decision to donate organs, another important
decision revolvesaround the recipientsof donated organs. Deciding who receives donated
organsisnot awaysaclear-cut issueand often involves many difficult policy decisions.
Theorganization respons blefor formul ating organ alocation policiesisthe Organ Procure-
ment and Transplantation Network (OPTN).

The OPTN isaprivate, non-profit organization that linksprofessiona sinvolvedinthe
donation and trangpl antation system. (All organ procurement organi zations and transplant
programsthat receive organsfrom deceased donors are required to belong to the OPTN.)
Congress established the OPTN when it passed the National Organ Transplant Act of
1984 (NOTA) and provided that the OPTN be administered under aFederal contract.
Currently, the OPTN isadministered by the United Network for Organ Sharing (UNQYS),
based in Richmond, Virginia, under acontract with the Heal th Resources and Services
Adminigtration of the U.S. Department of Health and Human Services.

The OPTN devel ops consensus-based policiesand proceduresfor organretrieval, distri-
bution (allocation), and transportation within aframework of goalsand objectives estab-
lished by Federa regulation. Thetwo primary goalsof the OPTN areto increasethe—

o dffectivenessandefficiency of organ sharingand equity inthenationa systemof organ
dlocation.

e  supply of donated organsavailablefor trangplantation.

You canlearn moreabout OPTN organ alocation policiesby visiting:
www.optn.org/policiesAndBylaws/policies.asp.

Thislesson provides studentswith various scenariosin which therearetwo potential
recipients, but only one organ available. Students are asked to decide who should receive
the donated organ. Studentsformul ate and defend their decisionsbeforelearning how
these decisionswould be made under OPTN policieson organ allocation. Findly, students
aregiventhe opportunity to evaluate these policiesand offer possible changes. (For more
information on how the organ alocation systemworks, seeTheWaitingList.)
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Social Sudies L esson: Donation Debate

Procedure

Thislesson offersfivedifferent scenariosin which two people—bothin need of alife-
saving organ transpl ant—woul d each be acompatibl e reci pient for the same donated
organ. Thequestion posed to studentsin each scenariois: Who should receive the do-
nated organ and why? Set out bel ow arethree optionsfor structuring your classto debate
these questions.

Option #1: Dividetheclassintoten groups. Assign oneof theten peopledepictedinthe
five scenariosto each group, so that for each scenario thereisone group defending each
position. Provide adebate organizer to each student and an additiona debate organizer
for thegroup. Explainto studentsthat they areto usethe organizer to formulateand
support an argument supporting their choice. After studentscompletetheir group’s
organizer, havethem conduct ashort debatein front of the classwith the group with the
opposing position. After each debate, explain to students how such acasewould be
decided under current policies. Engage studentsin adiscussion of whether they think
these policiesare effectivein ensuring that donated organs go to the most appropriate
candidatesor if these policies should be changed.

Option #2: Dividetheclassintofivegroupsand assign each group to adifferent sce-
nario. Provide adebate organi zer to each student and one debate organi zer transparency
to the group. Have each group decide collectively who they think should receivethe
donated organ and fill out their organi zer transparency tojustify their position. Haveeach
group usethe overhead projector to present to the classthe position they took and their
argumentsin support of their position. After each presentation, inform studentswhich way
each casewould be decided under current policies. Engage studentsin adiscussion of
whether they think these policiesare effectivein ensuring that donated organsgo to the
most appropriate candidates or if these policies should be changed.

Option #3: Randomly assign each student to one of thefive scenarios. Provide each
student with adebate organi zer and ask studentsto formulatetheir own position and
individualy fill out the organizer. For each person depi cted in the scenari os, ask astudent
who hastaken the position of that person to read the scenario aloud and explain hisor her
decision (and justificationsfor that decision) to the class. Provide studentswith the
Donation Scenario Outcomes so students can see how these difficult decisionswould be
decided under current policies. Asanin-classor homework assignment, ask studentsto
writeapersuasive essay eval uating theway these policiesdeterminetheallocation of
donated organs.
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Social Sudies L esson: Donation Debate

ClassDiscusson

Thefollowing questionsmay serveasaguidefor thediscussion:

e What would happenif peopleweredlowed to buy organsfrom organ procurement organi-
zationsor individuds?

e Why hasthe Federd government created an entity to set policieson how scarce organswill
bedlocated?

e Dowedthy or famousindividuashavewaysof obtaining donated organsthat areunavail-
abletomost Americans?

e Wouldit beaninfringement of individud rightsif wechanged thedonation policy sothat dl
peoplearedonorsunlessthey sign acard saying they do not want to donate?

¢ |f moreor fewer organswereavailablefor transplantation, do you think current organ
alocation policieswoul d bechanged?



Social Studies L esson: Donation Debate 4.11

Donation Scenarios

Scenario#1: Michael, a23-year-old male, isserving thethird year of a20-year jail sentencefor three armed robber-
iesand needsalung transplant. Michael hasbeen onthewaiting list for 4 years. Roberta, a30-year-old teacher and
mother of four, also needsalung transplant and hasbeen on thewaiting list for 2 years. An organ procurement organi-
zation (OPO) hasidentified alung that matchesboth Michagl and Roberta. Michagl and Robertaareequaly ill. Who
doyou believemost probably would receivethe organinthissituation?

Scenario#2: Carmella, a45-year-old billionaire CEO of acomputer software company, recently discovered she
needsaheart transplant. She has of fered an organ procurement organi zation (OPO) $30 millioniif she receivesaheart
transplant immediately. Martha, a33-year-old receptionist, al so needs aheart transplant and hasbeen on thewaiting
list for oneyear. The OPO hasjust identified aheart matching both Carmellaand Martha. Marthaissicker than
Carmella. Who do you think most probably would receivethe organ in thissituation?

Scenario#3: Prestonisa35-year-old maleliving with human immunodeficiency virus (HIV). Can he beplaced onthe
waiting list toreceivealiver for transplantation?

Scenario#4: Sophia, a73-year-old retired nursewho needsakidney transplant, hasbeen onawaiting list for a
kidney for 2 years. Navid, a21-year-old college student, also needs akidney transplant and has also been onthe
waiting list for 2 years. An organ procurement organi zation (OPO) hasjust identified akidney matching both Sophia
and Navid. Sophiaand Navid areequaly ill. Who do you think most probably would receivetheorganinthissitua-
tion?

Scenario#5: Kevin, athree-time scoring champion and recent Most Valuable Player of the National Basketball
Associationwho is29 yearsold, hasrecently been diagnosed with apancreatic disorder and placed onawaiting list
for an organ transplant. Jason, a31-year-old security guard, hasasimilar pancreatic disorder and has been onthe
waiting list for three years. An organ procurement organization (OPO) hasjust identified apancreas matching both
Kevinand Jason. Kevinand Jason areequally ill. Who do you think most probably would receivetheorganinthis
gtuaion?
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Donation Debate Organizer

We/l bdieve...

{

I

Threereasonswe/ | support thisposition
ae

Peoplewho disagreewith thisposition
would probably arguethesethree points.

We/ | would respond to their three points
by arguing:

Social Studies L esson: Donation Debate

I

T

T
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Social Sudies L esson: Donation Debate 4.13

Scenario Outcomes Under Current Organ Allocation Policies

Scenario#1: 23-year-old maleprisoner and 30-year-old femaleteacher and mother

In 1976, the Supreme Court ruled that States cannot bar prisonersfrom accessto health care, which wouldinclude
organ transplants, without violating the Eighth Amendment (“ Excessivebail shal not berequired, nor excessivefines
imposed, nor cruel and unusua punishmentsinflicted”). The OPTN/UNOS Ethics Committee has stated “ Convicted
criminalshave been sentenced only to aspecific punishment, and have not been sentenced by society to an additional
punishment of aninability to receive considerationfor medica services.” Thus, whileboth patientsareequally ill,
Michadl, the 23-year-old prisoner would most likely receive the organ over Robertathe 30-year-old teacher and
mother because he hasbeen onthewaiting list longer.

Scenario#2: Billionaireoffers$30 million for preferential treatment

TheNationa Organ Transplant Act of 1984 madeitillega to buy or sell human organs. Although the $30 million
would be going to agood cause, thismoney cannot be accepted inreturn for preferential treatment. Whileboth
patientsareequdly ill, Marthahasbeen onthewaiting list longer and would most likely receive the organ.

Scenario#3: 35-year-old livingwith HIV virus

Thereisno specificlegidation dealing withtheright of HIV patientsto obtain donated organsandtissues. The OPTN/
UNOS Ethics Committee has stated that “ transplantation shoul d be carefully considered if the candidate’ sreasonable
lifeexpectancy issignificantly shorter than the reasonably expected ‘ life span’ of thetransplanted organ.” Inan on-line
article, CNN correspondent Don K napp reportsthat AI1DS patients started becoming eligiblefor transplantsin 1997.
Knapp reportsthat hospitals“ give organ transplants only to those Al1DS patientswho have prospectsfor agood
qualify of lifefor alongtime.” If Preston’s physiciansbelieve heisagood candidateto receivealiver transplant, he
can belisted.

Scenario#4: 73-year-old and 21-year-old both need akidney transplant

Thereisno agelimit for individual sto receive organ and tissue transpl ants. The OPTN/UNOS Ethics Committee has
stated that “ transpl antation should be carefully considered if the candidate’ sreasonablelife expectancy issignificantly
shorter than thereasonably expected ‘lifespan’ of thetransplanted organ.” Thereisno clear recipient in thisscenario.
Thedecision of who should get the donated organ would be resol ved by following OPTN allocation policiesthat
provideaformulatoweigh al characteristics, such astimeonwaiting list, medical condition of both potentia recipi-
ents, and geographic proximity to thedonor.

Scenario #5: NBA basketball star needsa pancreastransplant

According to United Network for Organ Sharing (UNOS), “ Factors such asrace, gender, age, income, or celebrity
statusare never considered when determining who receivesan organ.” According to thisreasoning, aprofessiona
athlete, who has celebrity status, should not be given preferential trestment in thisscenario. The organ would be
allocated accordingtothe OPTN allocation policies.
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Mathematics L esson: Are Things Getting Better ?
A Data-AnalysisActivity

Concepts

¢ DaaAndyss—Sudentsorganize, disolay, and anayzedatain order tomakevaid
decisons, inferences, arguments, and predictions interpret, eva uate, and communicate
informeation obta ned from an authenti c sourceand communi cate reasoning used.

¢ Algebraand Patterns—Studentsexplore, represent, model , andlyze, and communicate
mathematica red world Stuationsinvolving patternsand functiond relaionshipswithand
without theuseof technol ogy.

o Trangdantwatingligs

e Needfor moredonors

Overview

Students analyze data on the number of deathsover a 10-year period for patientsonthe
heart-transplant waiting list by calculating and plotting theannual death rate. Studentsthen
usetheir graphsto further analyzethese datain order to answer questionsand predict
futuretrends.

| ngtructional Objectives
By completing the student packet, studentswill show an understanding of—

Materials

Black-line M aster
e Student Packet (4.14)

o line-of-begtfit.

e dopeandy-intercept.
e extrgpolaion.

I ntroduction

Thisactivity examinesdatathat show adeclining annual death rate over a10-year period
for patientson the heart-transplant waiting list. Studentswill analyzethe databy first
calculating the death rate per 1,000 Patient-Years, and then by plotting that death rate.
(Patient-Year isanumber that reflectsthe amount of timethat each patient actually spent
onthewaiting list. See notefollowing the death-rate equationin the Procedure sectionin
the Student Guide). Placing aline-of-best-fit allows studentsto determinethelinear
relationship between the numbers. Devel oping an equation for that line allows studentsto
extrapolate 5 yearsin thefutureand discusstheimplications. (Graphing ca culators may
beusedinthisactivity.)

NOTE: Students should
firstwork individually on
this problem and then be
allowed to work with a
partner to complete it.
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Answersto Questions 1-4

1-3a. Below aredatafor thetablethat studentswill complete, the completed graph with
the best-fit linethat they plot, and sampleanswersto questions studentswill answer.

Teacher Table 1
Deathson theHeart-Transplant Waiting List (1991-2000)

Year Patients  Patient- Deaths Death Rateper

Years 1,000 Patient-

Years

1991 5,401 1,955 790 404
1992 5,946 2,461 781 317
1993 6,288 2,788 763 274
1994 6,380 2,882 731 254
1995 6,971 3,211 772 240
1996 7,165 3,591 743 207
1997 7,291 3,769 782 207
1998 7,658 4,027 770 191
1999 7,540 4,187 714 171
2000 7,336 4,083 592 145

Data and commentary are from the 2001 Annual Report of the U.S. Organ Procurement
and Transplantation Network and the Scientific Registry of Transplant Recipients, U.S.
Department of Health and Human Services, Washington, DC

Teacher Table 2
Annual Death Rateon theHeart-Transplant Waiting L ist (1991-2000)

40(?‘

O

o> O
o L
ISl 8 (\
x 5 9
g3 (\
08 200 ~

— )\(

]

100

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 >
Year
96 Decision: Donation




V. E.

Mathematics L esson: Are Things Getting Better ?

3.b Develop an equation for the best-fit-lineusingy = mx + b.

Thisanswer will vary, but the best answer will ignorethefirst datapoint and be closeto

thefallowing: NOTE: Use of this

equation iscomplicated

by the fact that there is
no zero point. For it to
work, you must create a
year scale that begins
with zero (1991) and goes
up 1 year at atime ending
with 9 (2000). Thisdoes
not affect the y-axis.

y=-19.2x + 318

4a. Usethe equation you developed under 3b to predict the death rate in the year
2005. Be sure to use 14 for x in the equation.

y =-19.2x14 + 318
y =49.2

4b. Give three reasons why you think the death rate of patients on the heart-
transplant waiting list may be falling even though the number of patients on the list
isrising.*

A. Doctorsmay beableto keep alive more patientswho are awaiting atrans-
plant.

B. Theremay bemore donor heartsavailable each year.

C. A combination of thetwo.
* Accept al reasonable answers.
4c. Do you think that the death rate will ever fall to zero? Explain.

Itisunlikely that theratewill fall to zero.*

* Accept al reasonable answers.
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Math Lesson: Are Things Getting Better? Sudent Packet
Sudent Objective

e Prepareagraphtoandyzedata
e Usedgebratoandyzeheart-transplant waiting-list data.

Background
You need aheart transplant. You have been placed on awaiting list.

Therearetwo waysyou will beremoved fromthislist. Oneisgood news, one bad. If you arelucky, adonor will be
found, atransplant performed, and you areremoved from thelist. Now for the bad news. If adonor isnot foundin
timeand your condition worsens, you might die. Death whileonthewaiting list will, of course, removeyoufromthe
lig.

Every year, patientsare added and patientsare removed, but thewaiting list dmost always grows. Doesthat mean that
thingsare gettingworse, or better?Asastatitician, it’'syour job to figurethat out.

Procedure

Table 1 providesreal dataon the number of deathsthat have occurred on the heart-transplant waiting list from 1991-
2000. Thedataindicatearising number of patientson thewaiting list and asteady-to-falling number of deathsonthe
list. Thissoundsgood, butisit?And, if it’sgood, just how good isit?

Asadtatistician, you have decided to cal culate anew measure that will join together two of the raw measures. You
planto caculatethe death rate per 1,000 Patient-Years by using thefollowing equation:

Death Rate = Deaths x 1,000/Patient-Years*

For example: Inayear when waiting list deathstotal 800 and the number of Patient-
Yearsis 2000, what would be the Death Rate per 1,000 Patient-Years?

Death Rate = 800 x 1,000/2,000 = 800,000/2,000 = 400

* Patient-Year isanumber that refl ectsthe amount of timethat each patient actually spent onthe
waiting list. For example, patient A isonthelist for 6 months; patient B isonthelist for 3months;
and patient Cisonthelist for theentireyear. Patient A contributes 0.5 Patient-Yearsto the
calculation; patient B contributes 0.25 Patient-Years; and patient C contributes 1 Patient- Year.
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Sudent Packet

1. Complete Table 1 by calculating Death Rate per 1,000 Patient-Yearsfor each year from 1991-2000.

Tablel

Deathson theHeart Waiting List (1991-2000)

Year Patients  Patient- Deaths Death Rate per
Years 1,000 Patient-
Years

1991 5,401 1,955 790
1992 5,946 2,461 781
1993 6,288 2,788 763
1994 6,380 2,882 731
1995 6,971 3211 772
1996 7,165 3,591 743
1997 7,291 3,769 782
1998 7,658 4,027 770
1999 7,540 4,187 714
2000 7,336 4,083 592

2. Using thedatafrom your completed Table 1, plot the death-rate pointson thegrid provided for you. Give
the compl eted graph an appropriatetitle, and label the x-axisand y-axis.
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Math Lesson: Are Things Getting Better? Sudent Packet

3. Useyour graphto completethefollowing steps:
a. Placealine-of-best-fit on the graph. (You should ignoreany single point that liesfar outside therest of thedata.)
b. Develop an equation for the best-fit lineusingy =mx + b.

4. Usethe space provided to answer thefollowing questions:
a. Usetheequation you developed under 3b to predict the death ratein the year 2005.

b. Givethreereasonswhy youthink the death rate of patients on the heart-transplant waiting list may befaling even
though the number of patientsonthelistisrising.

c¢. Doyouthink that thisdeath ratewill ever fall to zero? Explain.
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Supplementary Materials

Using the Supplementary Materials

Thisguideincludes materia sintended to enhancethelesson activities. Most are suitable
for use ashomework exercisesand should be copied asrequired. Some suggestionsasto
how they may be used are provided below. These materia sare provided asblack-line
masters.

A Decision to Share—Thisillustrated story could be used to deliver informationinall
classes, act asanicebreaker, or provideadtarting point for community/servicelearning
activities—such assubmitting thisillustrated story to the school newspaper or usingitasa
model for sudents’ ownillustrated stories. It isparticularly appropriatefor ESL students.

Donation Crosswor d—In addition to being used ashomework or asaclassactivity ina
biology or English class, thiscrossword could serveasamodel for studentsto designtheir
own donation crossword.

Transplantation Timeline—Useasaresearch project in health, biology, social studies,
or English classes. Have studentsresearch amedical pioneer or legidative devel opment
ligedinthistimeline.

Follow-Up Questionsfor Medicine€ sMaodern MiracleVideo—Thiscould beanin-
classor homework activity for any classthat watchesthisvideo.

CareersAssociated With Transplantation—Thisdescription of potentia careersinthe
field of organ and tissue donation and transplantation could be used asahandout in
guidanceoffices.

Community/ServiceL ear ningActivities—Theseinclude activitiesappropriatefor
studentsinterested in further exploration of thetopic of organ and tissuedonation, aswell
asfor studentswho would liketo becomeinvolved in educating their communities about
donation.
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A Decision To Share

™,

Blindwolf Sudios

One evening after a
hard day at school.

‘

We've been talking
about organ and tissue
donation at school. I'd
like to sign a donor

Tony, I'm so glad you've
decided to talk to us
about this.
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have signed

donor cards.




A Decision to Share

About a year, later, Tony
is involved in a terrible
accident.

Did you
see what
happened?

It was terrible.
The car swerved
to avoid a deer
and skidded into
the tree.

.G,

!

2,
1

9

N N
~ LN 2

L3 «

e G

It's a bad onel

S
%:

I
——

N

Looks like major
head injuries.

. Welll arrive at

ERin 12

minutes.
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N A Decision to Share

Later that day in
intensive care.

We tried our best, but
there's no sign of brain
activity. We're keeping
the rest of the body
functioning on machines,

I'll inform the next of kin and
then the OPO.” They'll send
someone over to talk with the
family about donation.”

aong

*OPO = Organ
] procurement 2
organization
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A Decision to Share

In the hospital
waiting room, Tony's
parents meet with
the OPO
r‘epresén'rafive.

we'd like to
honor Tony's
wishes.

Yes, Tony did sigha
donation card (sob),
and we discussed
donation with him.

NONE

This is so sad..but we'll do
an assessment and .then
check for matches on the
waiting list immediately.

A shorf\fvime
later at the
QPO

This donor matches
at least five people
on the waiting list for
transplants, and can
probably help a lot of
others as well.
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A Decision to Share

At a home somewhere ina
nearby state. Judith, who is
suffering from a kidney
disease, gets a call.

/

/Judi'rh, they've found

a kidney for you. We

need to get to the

transplant center

immediately.

It's beenalong
wait. Now I
have a chance
at a normal
lifel
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A Decision to Share

Meanwhile, back at the
donor's hospital, the organ has
been removed and is ready for

- fransport.

Okay,
transplant
center ETA

Let's go,
they need
this kidney

In the operating room That's it! Looks like the
Judith ~the recipient- transplant surgery is a
receives the kidney. success. Let’'s close her up

and send her down to
recovery.
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A Decision to Share

7 J
j) A few days later at
\}}/ Tony's funeral.

We say good-bye to
our dearly beloved
Tony, who even in
death gave life to
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A Decision to Share

\ The recipient

some months
later.

It's so good to
play tennis and
have a normal
life aqain.

Wow, this is awesome.
Judith plays as well as
. she ever did. What a
gift to donate your
organs. I'm going to sign
a donor card today.
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A Decision to Share

At the home of
donor’s parents.

This letter came this
morning. It's incredible
how many people Tony's

donation helped. He saved

five lives and helped a

number of others.
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Name

5.2

Donation Crossword

How much do you know about the process of organ and tissue donation and
transplantation? Test your knowledge by trying to complete this crossword.

4
6
7 8
9
10
11 12
13 14 15
16 17 18
19 20
21 22
23
54 25 26
27 28 29 30
31 32
33 34
35
Across Down
1 Transplantable structure that controls direction 2 These carry blood toward the heart
of blood flow in the heart 3 Tissue found inside some bones and
3 Condition in which the brain no longer functions isimportant in the production of
(2words) blood cells (2 words) L
4, Long, narrow tubular part of the digestive tract 6. United Network for Organ Sharing (Abbrev)
5. Organ whose function is gas exchange 8 Transplantable outer layer of the eyeball
7. System that protects the body against disease, and 10. Organ Procurement Organization (Abbrev)
asaresult, may cause rejection (2 words) 12 These connect muscle to bone
9 Individual who provides organs for others 14. Transplantable long bone in the lower leg
1. To transfer an organ from one person to another 15 Soft tissue that makes up part of the skeleton;
13 Main tissue that forms the skeleton also found in the nose and ears
14. We have 17. Someone who receives an organ or tissue
16. Card that indicates your desire to become a donor 18 Process by which the body’s immune system
19. death occurs when there is an absence recoghizes and destroys transplanted organs or tissues
of heartbeat with no chance of resuscitation 19, Another name for a dead body
2. Large organ that, in addition to other functions, 20. Organ that pumps blood
removes poisons from the blood 2L Tissue that carries nutrients, oxygen, and waste products
24, Organ that secretes a hormone that controls blood 23 What family is asked for before organs are removed
sugar level from the body of a deceased loved one
28, Skin are used to replace the skin of 5. Group of similar cells performing the samefunction
burnvictims 26. The heart, the brain, and theliver are examples
3L Organ that produces urine of
32 Arteries and veins are examples of blood 27. Tissue that covers the body
k<! Organ and tissue donation is a gift of 2. Number of chambersin the human heart
5. Hormone that controls blood sugar level 0. Itisillegal to organs
3. Fibrous tissue that covers muscles
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Donation Crossword Answer Key

5.2
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5.3

First skin autograft-transplantation
of skin tissue from one location on
an individual’s body to another
location by Carl Bunger (German)

Transplantation Timeline

First corneal transplant by
Edward Zim (Austrian)

First skin allograft-transplantation of
skin tissue from a donor to a recipient
by Jacques L ouis Reverdin (Swiss)

1823 1906

First knee joint from

deceased donor

transplant by Erich

Lexer (German)

First pancreas/kidney
First kidney transplant between First heart valve allograft First heart valve transplanted  transplant in U.S. by
identical twins by Joseph Murray into descending aorta by into cardiac position by Brian  Richard Lillehei and
(American) Gordon Murray Barrett-Boyes (New Zealander) ~ williamKelly
and Donald Ross (British) (American)

|

First single-lung transplant by a
Canadian team led by Dr. Joel

Cooper

FDA approves cyclosporine—
the most successful anti-rejection
medication devel oped to date

First heart-lung
transplant by Bruce
Reitz (American)

(Canadian)

Consolidated Omnibus
Budget Reconciliation
Act of 1986 (Public Law
99-509) requiresall First liver
families of potential
donors to be approached
for donation. Hospitals ~~ Gallup Poll reports that (A merican)
must comply to receive 89 percent of Americans

Medicare benefits support organ donation

1986

National Organ Transplant
Act of 1984 (Public Law 98-
507) establishes the

National Organ Procurement
and Transplantation
Network (OPTN)

First heart transplant
by Christiaan Barnard
(South African)

I

I
[1990=={1993]

Joseph Murray 500,000 tissue

(first kidney transplant) transplants performed
awarded Nobel Prize for inthe U.S.

Medicine

transplant by
Thomas Starzl

Uniform Anatomical
Gift Act allows gift of
organs to others

Harvard Criteriafor
the Determination of
Brain Death defines
brain death on
neurological criteria

Uniform Organ Donor
Card becomesalega
document in all 50 States

For thefirst time, living

donorsin the U.S. (6,528)
outnumber deceased organ

donors (6,081)
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Follow-up Questions for Medicine's Modern Miracle Video

Q. Name onething that can cause ahealthy organtofail.

Q. What must match between adonor and recipient before atransplant iseven considered?

Q. Why do some peoplewho need organ transplants die before they get the organ they need?

Q. How long do most peoplewait for an organ?

Q. What percent of organsarerejected?

Q. Why do regjectionsoccur?

Q. Canregjection be prevented?

Q. Namethe organsthat can be transplanted.

Q. Namethetissuesthat can betransplanted.

Q. Why isorgan freshnessimportant?

Q. Whose organs cannot be donated?

Q. What isbrain death?

Q. How many peopleareonthewaiting list?
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Teacher’s Guide for Medicine's Modern Miracle Questions

In addition to the post-video discussion, consider providing studentswho have watched MedicinesModern Miracle
video thesefollow-up questions, which closely track the content of thevideo.

NOTE: Do not treat these questionsasaquiz. Thegoal isfor the classto work together to come up with asmany
correct answersasthey can and for you to providetheremaining answers.

Q. Name one thing that can cause a healthy organ to fail.
A.Infection

Q. What must match between a donor and recipient before a transplant is even considered?
A. Sizeand blood type

Q. Why do some people who need organ transplants die before they get the organ they need?
A. Thereare not enough donors.

Q. How long do most people wait for an organ?
A.Theaveragewaitis1year.

Q. What percent of organs are rejected?
A.Inonethirdto 40 percent of all transplants, the organ causesarejection response.

Q. Why do rgections occur?
A. Thereisnot agood match between the donor and reci pient.

Q. Can rejection be prevented?
A.Yes, withimmunosuppressivedrugs

Q. Name the organs that can be transplanted.
A. Heart, kidney, liver, lungs, pancreas, and small intestine

Q. Name the tissues that can be transplanted.
A. Bone, cornea, blood vessels, and skin

Q. Why is organ freshness important?

A. Without oxygen an organ’s cellsbeginto die. The sooner they aretranspl anted the better. (Some organsmust be
transplanted more quickly than others: heart —4 hours, lungs—4 hours, liver — 15 hours, pancreas— 24 hours, kidney —
48 hours.)

Q. Whose organs cannot be donated?
A. Organsfrom peoplewith active cancers, HIV, or asystem-wideinfection cannot be transplanted.

Q. What is brain death?
A. Whenthebrain nolonger functionsand will never function again.

Q. How many people are on the waiting list?
A. Thousandsof peopleareonthewaiting list to recelve transplants.*

* Asof early-2004, the number of people onthewaiting list for donated organswas nearly 84,000. Studentscan find
the current number by going to www.organdonor.gov.
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CareersAssociated With Transplantation

Thefield of organ and tissue donation and transpl antation offersmany potentia career paths. Students

who pursueacareer inorgan andtissuetrangplantation will enter oneof themost challengingand

rapidly changing areasof medicine. Theseyoung peopl
futureof organtransplantation. Thefollowingisabrief description of therolesdifferent careersplay in

ecanmakeadgnificant contributiontothe

organ donation and transplantation:

Career

Description

Chemigts

Chemidgts are scientists who study chemicals and how they react
with oneanother. Chemists can beinvolved in developing medica
tionsto help organ recipients.

DialysisTechnicians

Dialysistechnicians oversee the process of safely administering
dialysistokidney patients. Patientswith failing kidneyswho are
waiting for atransplant must have didysisto keep their bodies
cleansed of impuritiesthat thekidneyswould normally help
eiminate.

Immunologigs

Immunologistsare medical professionalswho study and research
the body’simmune system, and who hel p develop waysfor the
body to more effectively accept atransplanted organ with fewer
sde effects.

Lab Technicians

Lab technicians, trained in thelife sciences, help catalog, store,
and test ti ssues, blood sampl es, and other important information.

Nurses

Nursesassist physiciansin treating organ transplant recipientsand
donors, and assist in surgery during organ and tissue removal and
trangplantation. These nursestypically have critical care experience.

Nutritionists

Nutritionistsstudy how diet affectsoverall health. Nutritionistscan
help organ recipientsmaintain adiet that will help them regain their
health during the recovery period, and through the rest of their life.

Phar macologists

Pharmacol ogists are scientists who deal with the preparation, uses,
and effects of medications.

Physical Therapists

Physica therapists develop and hel p administer exercise programs
that help organ recipientsrecover their physical strength and
resumetheir normal activitiesasmuch aspossible.

Physcians

Physicians diagnose and treat diseases that may result in organ
failure, and provide trestment and prescribe medication for
individualswho arewaiting for an organ transplant or have
undergone organ transplantation.

Radiologists

Radiologistsare medical professionaswho understand x-raysand
x-ray therapies, and who determine the best use of these technolo-
giesinthemedical care of donors and transplant recipients.

Researchers

Researchersinthefield of medicine—chemists, biologists, radiolo-
gists, and otherswith training and/or experienceinthelife sci-
ences—hel p devel op new drug treatments, methods of transplan-
tation, and ways of treating organ recipients.

Trangplant Coor dinators

Transplant coordinators—avitd link in thetransplantation and
donation process—counsel the family of arecently deceased
person about the option of donation, and help overseethe medical
management of the donor and placement of the organs.

Trangplant Surgeons

Transplant surgeons speciaizeinthetransplantation of particular
organs. They aso remove organs from donors.
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Community/Service Learning Activities

Thefollowing activities can be used as extension activities and to provide opportunities for community outreach:

Humanities, Life Sciences

o Research and write an article for your school or local paper about someonein your community whose life was saved by
receiving an organ or tissue transplant or about afamily that made the decision to donate aloved one's organs.

o Researchfor alocd health fair how the process of tissue and organ donation is handled in other countries. Compare these
with practicesin the U.S. and comment on the advantages and disadvantages of the different approaches.

e Rentavideo of arecent film that includes organ donation as part of itstheme. Write amovie review for your school
newspaper reporting on the pointsin the film that were accurate and those that were not accurate. Examples of recent films
include John Q with Denzel Washington and Blood Werk with Clint Eastwood.

e  Conduct research to find an organ recipient in your area or someone waiting for atransplant. Interview that person and
report on what you learned. Consider videotaping the interview for your local cable access station.

Computer and Graphic Arts

o Design an advertising campaign to encourage students at your school to sign up to be organ and tissue donors. For example,
make “Wanted” posters.

o Design aPowerPoint presentation about organ donation to be shown at ameeting of your school’s PTA.

e Useyour computer to design a poster for your school health office about transplantable organs and tissues. Include at least
four organs and two types of tissue. You may follow the link a www.organdonor.gov to the organ and tissueillustrationsin
this guide and download some of these imagesto use for your poster.

e  Sponsor acontest at your school to see who can use a computer to design the most crestive donor card. Get local mer-
chantsto pledge giftsfor the winners.

Community Outreach

¢ Organize and staff abooth at local fairs, festivass, or school eventsto encourage peoplein your community to become organ
and tissue donors. To obtain donor cards and other materials contact the Division of Transplantation, Health Resources and
ServicesAdminigtration, at 301-443-7577 or visit www.organdonor.gov.

o Make presentations on the topic of organ and tissue donation to youth groups—for example, school clubs, scout groups, and
church groups.

e Urge your parents to visit www.organdonor.gov to find out about the Workplace Partnership for Life program and how
they can participate.

o Usethe Website www.transweb.org/reference/maps/opo_image_map/aphdist.htm or www.organdonor.gov/opo.htm to
find contact information for your local organ procurement organization. Call and ask them how you can volunteer to help
withtheir donation promotion campaigns.

e Get your principal’s permission to have your student government sponsor an assembly about organ donation at your school.
Solicit speakers for the assembly— for example, someone whose deceased loved one's organs were donated or someone
who received adonated organ—and ask them to talk about how these events changed their lives.

The Performing and Graphic Arts

o Writelyricsabout atransplantable organ and sing them to the tune of awell-known song of your choosing.

o Usngtheillustrated ssory—A Decision to Share—provided with thisunit asamodel, hold acontest in your school for the
best cartoon or comic strip that encourages teenagers to become organ and tissue donors.
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Web Activities and Resour ces g!

For moreinformation on organ and tissue donation and transplantation, visit www.or gandonor.gov. ThisWebsite,
sponsored by the U.S. Department of Health and Human Services, offersawealth of additional resourcesand links
including downl oadable materia sand activitiesassociated with thisguide. Some of thefollowing on-lineresources
found at thissiteareinteractiveand will provide your studentswith astimulating way to learn more about organ and
tissue donation and transplantation:

Materidsinthisguidein PDFformat.
e Interactivestudent tutorid for learning moreabout organ andtissuedonation.
e Interactiveversonsof theorganillugtrations, crossword, and trueffdsequizincudedinthisguide.

e Trangdlantatiion Timeine Aninteractiveverson of thetimdine, whichalowssudentstodick onaparticular year or
event tolearn moreabout themedical advancesinthefield of donation and transplantation.

e ADecisontoShare A PDFversonof theillustrated story about theimpact of ateenager’ sdecisonto beanorgan
donor.

e Linksthat enableteachersand studentsto accesstheir loca OPOtolearn how peopleintheir locd areacan designate
themselvesasan organ and tissuedonor.

e Linkstoother Websitesparticularly useful to teachersand studentswho want to learn more about organ and tissue
donationandtransplantation.
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Appendix A. National Education Standards
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EDUCATIONAL STANDARDS

X

X

Comprehend Health Concepts

Access Health Information

Practice Health-Enhancing Behaviors

Analyze Influences on Health

Enhance Health Through Interpersonal Communication

Goal-Setting and Decision Making Skills

Advocate for Personal, Family, and Community Health

Standard 1

Standard 2

Standard 3

Standard 4

Standard 5

Standard 6

Standard 7

Standard 8

Standard 9

Standard 10

Standard 11

Standard 12

Unifying Concepts and Processes

Science as Inquiry

Physical Science

Life Science

Earth and Space Science

Science and Technology

X

X

Science in Personal and Social Perspectives

History and Nature of Science

Numbers and Operations

Algebra

Geometry

M easurement

Data Analysis and Probability

Problem Solving

Reasoning and Proof

Communication

Connections

Representations

Culture

Time, Continuity, and Change

People, Places, and Environments

Individual Development and Identity

x

Individuals, Groups, and Institutions

Power, Authority, and Governance

Production, Distribution, and Consumption

X| X] X[ X

Science, Technology, and Society

Global Connections

Civic Ideals and Practices
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mlll Appendix B. Donation/Transplantation Videos

No Greater Love (1 hour)

Thisdocumentary filmwasfunded by U.S. Department of Health and Human Services (HHS). Narrated by Angela
Lansbury and featuring HHS Secretary Tommy G. Thompson, it wasoriginally broadcast by PBS stationsaround
thecountry. Thefilm hasbeen described by Wisconsin Public Television asfocusing on* the healing that may come
through the act of donation. Thegoal isto encouragefamiliesto discusstheissue of donation, aswell asmaketheir
wishesknowntotheir loved ones. . . .[ Thevideo] followsseveral families, health care providersand recipientsto
weavetogether an emotiona and dramatic depiction of organ donation and transplantation in action.” Also available
isal15-minuteversion. (3-minuteversionisincluded with thevideos provided aspart of thisguide.)

For information on how to obtain thisvideo, call the Division of Transplantation, Health Resourcesand Services
Administration of the U.S. Department of Health and Human Servicesat 301-443-7577.

Share Your Life. Share Your Decison (16 minutes)

Thisvideo wasdevel oped by the Gift of Hope Organ & Tissue Donor Network—an organ procurement organiza-
tion (OPO) working with hospitalsand donor familiesin northern 11linoisand northwest Indiana. The Gift of Hope
describesthisasa“video [that] dramatizesthe need for organ donation and illustratesthe need for studentsto make
an educated deci sion about becoming donors. Real teenagerssharetheir opinions, their fears, and their questions
about donation.” (Thisvideoisincluded aspart of thisguide.)

For information on how to obtain thisvideo, contact Gift of Hope at 888/307-DONS8 or www.giftofhope.org.

Medicine's Modern Miracle (23 minutes)

Devel oped by Onelegacy, A Transplant Donor Network, Medicine'sModern Miraclerelatesthelife stories of
severa peoplewho have had successful transplantsand al so providesthe perspective of donor families. Thisvideo
offersdightly moretechnical information appropriatefor studentseither currently studying, or with someknowledge
of, biology. Medical and scientificinformation isdelivered primarily by apair of doctorswho areidentical twins.
They usetheir twin statusto explain some of theissuesrelated to transplantation and rejection. (Thisvideois
included aspart of thisguide.)

For information on how to obtain thisvideo, contact Onel_egacy, A Transplant Donor Network at
WWW.0nel egacy.org.

Passit On— and ||

Thesevideoswere developed by the LisaLandry Childress Foundation.

Pass It On— (12 minutes)

Thisaward-winning video featuresthelatelegendary Dallas Cowboys Coach Tom Landry, father of LisaLandry
Childress, an organ reci pient, and was devel oped specifically for children ages9-12. A storylineof sportsteams
and replacement playersisused to present information about organ and tissue donation, aswell ashealth and
wellness, inaway that isnonthreatening and kid-friendly. A * spokeskid” narratesthevideo in aclassroom setting
that incorporates Lisa'sstory aswell asthose of two other organ donors.
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Appendix B. Donation/Transplantation Videos g!!!

Pass|t On Il (10 minutes)

Thisvideo wasdevel oped asatool to reach teenagers preparing to drive—atime when the question of whether to
be an organ and tissue donation is often rai sed. Peoplewaiting for organs, recipients, donor families—teenagersand
adults—sharetheir storiesand dispel myths. Fast-paced and contemporary inits*look,” thevideo, nevertheless,
presentsaccurate and straightforward information on thisimportant topic so viewerscan makean informed decision
about donation.

For information on how to obtain either of these videos, contact the LisaL andry Childress Foundation at 1-888-
221-L1SA (5472) or at www.passitonforlife.org.

Christopher (28 minutes)

Christopher isan award-winning short documentary produced by aFort Wayne, Indiana, TV station—WANE TV
15—with the cooperation of the Indiana Organ Procurement Organi zation (IOPO). Filmed mostly in ahospital
setting, the video followsamother and father asthey makethe decision to donatetheir young son Christopher’s
organsafter hewaskilledin an accident. Fromtheir arrival at the hospital to meeting some of the organ recipients
their son helped to save, the video shareshow the family hasembraced Christopher’slife, death, and giftsto
become ambassadorsfor organ donation. Thiswiddy-distributed video alowsviewersto experiencefirst hand the
emotional aspectsof the donation process, aswell aslearn about some of the medical and technical aspectsof
donation.

For information on how to obtain thisvideo, contact the I ndiana Organ Procurement Organi zation at www. iopo.org
or 888-275-4676.
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mllu Appendix C. On-line Resour ces

TheU.S. Department of Health and Human Servicesishe ping to easethecritica shortageof organ, tissue, marrow, and
blood donorsthrough the Gift of Life Donation I nitiative. The Department sponsorsa\Website devoted to donation and
trangplantation: www.or gandonor.gov. Your loca organ procurement organization (OPO) isanother excdllent sourceof
informati on about organ and tissue donation. Many OPO Websitesprovideeasly bleinformation for your sudents.
Tolocateyour loca OPO and other OPOsvist www.organdonor.gov/opo.htm.

Thefollowing Webstesa so provideinformation that can help you and your studentsinlearning moreabout donation and
trangplantation. Pleasenote: Theaddr essesof theselinksmay changeover time.

Stesof General Interest

American M edical Association
WwWw.ama-assn.org/amalpub/category/1945.html
Containsgenerd information about organ and tissuedonation.

Association of Organ Procur ement Or ganizations(AOPO)

WWW.a0p0.0rg
Providesinformation on OPOsand therolethey play inthe organ donation and transpl antation process.

Coalition on Donation

www.shareyourlifeorg

Providesgenera information about organ and tissue donation. Home pagehasan articleabout ChrisKlug, aliver recipient
whowonan Olympic meda for snowboarding.

LifeLink
WWW.Organ.redcross.org.au
Organ donation Website sponsored by theAustraian Red Cross.

LivingOrgan Donor.org

www.livingorgandonor.org

Dedicated to providing themost current informeationfor peoplecons dering being aliving donor of asolid organt—suchas
akidney or alobeof aliver or lung.

National Donor Family Council (NDFC)
http:/Avww.kidney.org/reci ps'donor/
Containsinformation and resourcesfor familiesof donors.

National Minority Organ Tissue Transplant Education Program (MOTTEP)
www.nationa mottep.org
Comprehengveinformeation about minority healthissuesre ating to donation and trangplantation.

National Transplant AssstanceFFund
www.trangplantfund.org/donation.html
Organization committed to educating the public about the critical need for organ donation.
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Appendix C. On-line Resour ces g!!!

TheNicholasEffect—A Boy’sGift totheWorld

WWW.hicol asgreen.org

Story about ayoung boy who waskidnapped and killed while on vacation with hisfamily in Italy. Hisparents
unsalfishly donated hisorgansto seven Italians, an act which had amajor positiveimpact on Italy’ sdonation rates.
Web site explorestheramificationsof thefamily’sgenerosity.

NOVA Online

www.phs.org/wgbh/novaleheart/transplant.html

A Public Broadcasting ServiceWebsitethat employsavirtua operating thegtreto alow oneto conduct agreatly smplified
heart trangplant operation. Providesanideaof what’ sinvolved in making adonor heart work inarecipient.

ScientificRegistry of Transplant Recipients(SRTR)
www.ustrangplant.org
Providesextend ve dataon donation and transplantation.

Second Wind
www.2ndwind.org
A Webstecontaininginformeation ontrangolantetion.

Surgery Door
www.surgerydoor.co.uk/level 2/body/organ_donation _majortransplantprocs.shtml
Explainsmajor transplant medical procedures.

Transplant Week
www.transplantweek.org
Aimsto havethelatest newsabout transplantation.

TransWeb

WwWWw.transweb.org

Thiscomprehens ve Website sponsored by anonprofit educational project providesvaluableinformation about
organ and tissue donation, aswell aslinksto other valuableWebsites. Of particular interestis avideo called Give
Life: The Transplant Journey, which isatrip through the donation process asadonor’sfamily might seeit.

United Network for Organ Sharing (UNOS)

WWW.UNOS.0rg

Providesup-to-date newsof devel opmentsin transplantation, information on thenumber of patientsonwaitinglists, and
extendve background materia on organ donation and transplantation.

Web SitesAssociated With Organ and Tissue Donation and Transplantation
www.argonet.co.uk/body/Inks.html

Providesacomprehensivelist of known sourcesof support and information about organ donation and transplanta-
tionat different levelsof interest.
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SitesDevoted to SpecificOrgans, Tissues, Marrow, and Blood

American Association of Blood Banks(AABB)
www.aabb.org
Siteprovidesextengveinformation on blood and blood donation.

American Association of TissueBanks
www.aeth.org
Containsexteng veinformation ontissuedonation and transplantation.

America’sBlood Centers(ABC)
www.americasblood.org
Sitefor internationa network of loca nonprofit blood centers. Containseasily accessibleinformation about blood.

American Red Cross

WWW.redcross.org

Red Crossisthelargest supplier of blood, plasma, and tissue productsintheU.S. and provides 20 percent of the
nation’stissuesfor trangplant. Site providesextens veinformation on becoming ablood or tissuedonor.

EyeBank Association of America(EBAA)
www.restoresght.org
Siteof organization of eyebanksdedicated to therestoration of Sght through the promotion of eyebanking.

TheFoundation for Cardiovascular and Transplant Research
www.giftoftheheart.net/ GIFTOFTHEHEART/default.agp.18.html
Anorgan donation Websitewith specificinformation about the heart.

I nter national Society for Heart and L ung Transplantation

wwwighit.org

A Websitewhich providesdatapertaining to heart, lung, and heart-lung transplantation aswel | aslinkstoalarge
number of informationa webgtes

TheMarrow Foundation
www.themarrowfoundetion.org
Dedicatedtoincreasangtheszeand diversity of theNationd Registry of unrelated marrow donors.

National Heart, L ung, and Blood I ntitute, National I ngtitutesof Health, U.S. Department of Health and
Human Services

www.nhibi.nih.gov/hedthVpublic/ heart/other/hrt_lung.htm

Providesboth current newsand background informetion on heart and heart-lung transplants.
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National Ingtituteof Aller gy and I nfectious Diseases

www.niaid.nih.gov/publicationsitrangolant.ntm

Steof the The Divisonof Allergy, Immunology, and Transplantation (DAIT) focusesontheimmunesystemasit functions
inthemaintenanceof health and asit mafunctionsintheproduction of disease.

National I nstitute of Diabetes and Digestive and Kidney Diseases

http://kidney.niddk.nih.gov/kudi sease/pubsftrangplant/index.htm

StewithintheNationd Kidney and Urol ogic Diseases| nformation Clearinghousethat providesanin-depth explanation of
the causesof kidney diseaseand an overview of thekidney transplantation process.

National Kidney Foundation (NKF)

www.kidney.org

Siteof organization dedi cated to preventing kidney and urinary tract diseases, improving thehedth and well-being of
individua sand familiesaffected by thesediseases, andincreasing theavail ability of al organsfor trangplantation.

National Marrow Donor Program (NMDP)

wWww.nmdp.org

Thissteprovidesgenerd information on how to becomeavol unteer donor, answersthemost frequently asked questions,
and providesinformation on diseasestreatabl e by marrow or blood ssem cell transplantation.

APatient’sGuidetoLiver Transplant Surgery
www.livertrangplant.org/pati entguide/donationfactors.html
Providesextensgveinformation onliver transplant surgery.
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n“- Glossary

Arteries—Vesselsthat carry blood away from the heart.
BoneM arrow — Substancein the bone cavity that isimportant in the production of red and white blood cells.

Brain death —Total cessation of brain function, including brain stem function. Thereisno oxygen or blood flow to
thebrainand thebrain no longer functionsin any manner and will never function again.

Cadavericorgan —An organ removed from adeceased person and used to replace adiseased or failed organina
recipient. Itispossiblefor asingle deceased donor to save or help many people.

Cardiac death —Absence of heart beat with no chancefor resuscitation.

Coma—Any state of unconsciousness, whether permanent or temporary. Not the same asbrain death.
Cornea—Trangparent covering of theeye.

Cyclospor ine—Immunosuppressivedrug that hel ps prevent organ rejection.

Dialysis— Processthat removestoxic materialsfrom the blood and maintainsthe fluid and salt balance of the body.
Donor —A person who givesorgansor tissuesfor transplantation.

Donor card —A card indicating one sdesireto be an organ or tissue donor.

Donor registry —A database of individual swho have designated themsel ves as organ and tissue donors, which can
be accessed when adeath occursto determine the deceased’ s donation wishes.

End-stagerenal disease—Occurswhen thekidneysareno longer ableto function at alevel that isnecessary for
day-to-day life.

Fir st per son consent — Term often popularly used to describelawsthat providethat when aperson dieshaving
indicated adecisionto beadonor through specified methods, OPOs must honor the donor’ sintentionsand family
consent isnot necessary prior to donation.

Heart —Organthat circulatesblood to the body’scells.

Immunosuppressivedrug—Chemical agent that suppressesthe body’ stendency to reject foreign e ements.

I nsulin —Hormone produced by the pancreas; regul ates glucose metabolism.

Kidneys—Organsrespons blefor removing toxic substancesfrom the blood and maintaining fluid and salt balance.

Life-enhancing—Enhancestherecipient’soveral heath and life; refersto tissuesand organs.
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L iver —Organ responsiblefor the conversion of nutrientsinto usable substances.

Living donor —A living person who donates akidney, or part of an organ, to another person. Thiscould beafriend
or relative of therecipient or adonor who wishesto remain anonymous.

L ungs—Organsresponsiblefor gasexchange.

NOTA —TheNationa Organ Transplant Act of 1984 outlawed the sale of human organsand tissues, and initiated
the devel opment of anationa system for organ sharing.

OPO —Organ procurement organization, aFederaly designated nonprofit organi zation responsiblefor coordinating
organ donation and educating the public about donation in aspecific geographical area.

OPTN —Organ Procurement and Transplantation Network, the national computer network that matches donated
organswith recipients. OPTN'’s purposeisto promote, facilitate, and scientifically advance organ procurement and
trangplantation on anationa scale.

Organ procurement coor dinator —Typically aregistered nursewith critical careexperience. The coordinator is
respons blefor maintaining the donor, ass sting with organ recovery, and coordinating placement of organsfor

transplant.

Pancr eas— Organ that secretesdigestiveenzymesaswel | asinsulinfor blood sugar metabolism.
Recipient —A person who receivesan organ or tissuetransplant.

R ection —Process by which the body’ simmune system recognizes atranspl anted tissue or organ asforeign and
triesto destroy it.

Scientific Registry of Transplant Recipients—A database of post-transplant information administered by anot-
for-profit health research organization. The database supportsthe ongoing eval uation of advancesin transplant
surgery techniquesand organ preservation, improvementsin matching donor organswith recipients, and devel op-
mentsinimmunosuppressivetherapiesin order to reducethe size of thewaiting list and to improvetransplant out-
COmes.

Tendons— Strong, nonel astic bands of tissuethat connect muscleto bone.

Tissue—A genera termfor transplantable parts of the body other than organs; includes bones, tendons, ligaments,
corneas, heart valves, skin, veins, and somenerves.

Tissuetyping—Thelaboratory procedureto determinethe HL A or genetic makeup of an organ donor.

Transplantation — Transfer of an organ or tissue from one person’sbody into another person’sbody toreplacea
diseased or failed organ or tissue.

Veins—Vesselsthat carry blood back to the heart from the body or lungs.

Waiting list —A nationa computerized list of patientswho arewaiting for organ transplants.
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