Journal of

e Continuing
& Education U

Official publication of the American Medical Technologists

I : T3
| ‘_:; ' 1! I
r
e ’ '. -
"‘1 :ﬂi

——
<
.

’
= N

e 4

L

% ) o

AMT £ Y

American Medical Technologists

Inside This Issue

- ®6 Alzheimer's: Beginning to Cope
¢ Improving Your POCT Program

®& Hereditary Hemochro- - >
matosis d .

®¢ The Power of Capsaicin

¢ Battling Leukemia




AMTIH MIHHQGPO'IS

June 22-27,2009

T]SJ[ EClUCC]hOI’IGl Dpoqpam
cmc] NC]hOﬂC]l MGQ]lII’Iq

ewer than 400,000 people live in Minneapolis proper,

but it feels more like a hip, thriving metropolis. There are

lines well past midnight fo get info some downfown clubs and live
nmusic bars. Crowds pour info the futuristic-looking Walker Art Center to view a current exhibit.
Sports fans file out of the light-rail fransit system fowards the Metrodome for a Sunday afternoon
Twins game. Theater lovers head for a matinee af the new and renowned architectural gem of
Gurhrie Theater; the theater's lobby alone is worth a visit. Esquire magazine last year dubbed Nye's
Polonaise in Minneapolis The Best Bar in America. In 2006, Travel & Leisure magazine named
Minneapolis one of the top five destinafions that you must visit.

HiLTON MINNEAPOLIS/ST. PAUL AIRPORT
MALL OF AMERICA

FEATURES:

® One mile and free
fransportation fo the Mall of
America, the nation's largest
fully enclosed shopping
center & enferfainment Mecca
e Three miles from International
Airport — free airport shutfle

® Free parking

¢ Relafive tranquility from air traffic due
to locafion adjacent to protected
Minnesota Valley Nafional Wildlife
Refuge

e Coffee malker, iron & ironing board,
hair dryer in each guestroom

* Indoor heafed swimming pool & whirlpool spas, 24-hour exercise
room

¢ Award-winning and nationally recognized chef and cuisine

Special cliscounfec] hollel rates
($]29 sinqle or double + llax)

wi” L)e avai]a')le I(OP convention aHenc]ees. 2 M _l_

American Medical Technologists

B o foa

For additional Information:
Contact AMT, 10700 West Higgins Road, Suite 150, Rosemont, IL 60018

Phone 847/823-5169 ¢ Fax: 847/823-0458 « E-mail: mail@amt1.com ¢ website: www.amt1.com




Editor
Gerard P. Boe, PhD

Associate Editor
Diane Powell

Business Office

American Medical Technologists
10700 W. Higgins Rd., Suite 150
Rosemont, IL 60018
847-823-5169

e-mail address:
MAIL@AMT1.COM

Web Site: http://www.amtl.com

Journal of
Continuing
Education

January 2009
Volume 11 = Number 1

Contents

2

13
14

16
18

21
22

20
3
M
30

Journal of Continuing Education Topics & Issues (ISSN 1522-8606) is published in January, April, and August under the sponsor-
ship of the American Medical Technologists, 10700 W. Higgins Rd., Suite 150, Rosemont, I1linois 60018. Copyright 2008 by Amer-
ican Medical Technologists. Subscriptions include three issues of Journal of CE Topics & Issues and four issues of AMT Events:
$50.00/year + $10 postage for foreign countries. Members may not deduct subscription price from dues.

Postmaster: Please send change of addressto AMT, 10700 W. Higgins Rd., Rosemont, Illinois 60018.

Moving? Be sure AMT publications move with you. Send your new address and old mailing label from an AMT

AMTIE President’s Report
How to Enroll in STEP
Article 345

Alzheimer’s: Beginning to Cope
Rita S. Pierre

Questions for Article 345

Article 346
The Power of Capsaicin
Jonathan M. Mortensen and Joel E. Mortensen

Questions for Article 346
Article 347

Improving Your POCT Program
Karen Appold

Questions for Article 347
Article 348

Hereditary Hemochromatosis
David Plaut and Wliam McLellan
Questions for Article 348

Article 349

Battling Leukemia

Karen Appold

Questions for Article 349

Fast Facts

Abstracts from the Current Literature

AMT Directory

publication to AMT six weeks before you move.

Cover photo: Very High Density IcDNA photomicrograph (courtesy of Florida State University, Tallahassee, National

High Magnetic Field Laboratory, Molecular Expressions Pharmacy Collection).



American Medical Technologists Institute for Education (AMTIE)

PRESIDENT’S REPORT

It has been approximately four months since the last very successful na-
tional convention and business meeting was held. As usual, it was an ex-
cellent meeting. Diane Powell once again put together an excellent meet-
ing. Diane aways presents a memorable and well organized meeting for i
AMT members. The programsthat | was able to attend wereexcellentand ™ AyTiE president
from the members who attended some of the other sessions, the response Pat Cuviello
wasthe same, "VERY GOOD."

| would beamissif | did not mention how great the home office staff isand the outstanding job
that they do at these conventions. They are so helpful, cheerful, and efficient. THANK YOU.

TheAnnual AMTIE business meeting waswell attended. There were many comments, ques-
tions and suggestions made by those in attendance.

After the AMTIE business meeting, the Board of Trustees held an election for AMTIE offi-
cers. Elected were: President, Patrick V. Cuvidlo, MS, MT; Vice President, Kay Fergeson, MT;
and Jeff Lavender, MT, SGM, Secretary/Treasurer. Newly elected was Linda Jones, MT, and
AMTIE elected David Yocom. Art Contino, RMA, and Zenaida Maraggun, M T, were appoint-
ed to the AMTIE Board of Trustees by the AMT Board of Directors.

At the 2006 AMTIE Board of Trustees meeting, Tom Fish from Ohio proposed a new
method of documenting attendance at continuing education sessions at the annual conventions.
A new two-part CE documentation form has been devel oped and will be in use at the next an-
nual meeting. Formswill be placed in each attendee's registration package. When amember at-
tends asession, the moderator will provide a verification code uniqueto that session. The mem-
ber will note the number next to the session attended. At the end of the annual meeting, the
member will turnin the top sheet at the registration desk. The second copy isfor the member to
keep.

At the state level, the formswill be blank and the member must write in the name and num-
ber of the session attended. Each state must devel op its own numbering or code system. Each
state will have to establish a method of verification (e.g., the moderator could rubber-stamp
theform, initial the form, or provide a special number at the end of the session). The state so-
ciety will then submit each member'sform to AMTIE for recording.

At either the nationa meeting or the state meeting, asign-in sheet should be used in order to
verify attendance.

At thistime, | want to remind the AMTIE Board of Trustees, aswell asal AMT members,
that any member in good standing can nominate someone for the Cuviello Excellence In Edu-
cation Award. Remember, the award submission date was changed to DECEMBER 1 of each
year by the AMTIE Board of Trustees.

Once again, | want to remind all memberswho were certified as of January 1, 2006, that they
must earn enough hours of continuing education for their discipline in order to meet the re-
guirements of the Certification Continuation Program (CCP). The number of points needed
depends on your type of certification (MT, MLT, RMA, etc.).

Please note that the deadline for those certified in January 2006, has passed. In order to com-
ply with the CCP, you must have earned enough points by December 31, 2008. There are no
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blanket exceptions for the military. Any hardship that a military member facesin order
to meet the CCP requirementswill be dealt with on an individual basis.

TheAMTIE Board of Trustees voted to make some changesin the recording of con-
tinuing education credits. As stated in the last Journal of Continuing Education Topics &
Issues by Dr. Gerard Boe, AMTIE will not record continuing education as CECs, CEs,
credit hours, semester hours, etc. All continuing education credit will be now recorded as
CLOCK HOURS; the credit will no longer appear as CEC on your "Report Card."
When a member submits continuing education credit to AMTIE for recording, they
should be submitted as CLOCK HOURS. One clock hour must be at least 50 full min-
utes of lecture or workshop except for articles in the Journal of Continuing Education
Topics & Issues. These articles may be less than one hour.

In the President's message written by Dr. Gerard Boe, which can be found in the Au-
gust, 2008, issue of the Journal of Continuing Education Topics & Issues, Dr. Boe pro-
vided an excellent chart for converting your continuing education credits and college
hoursto the proper clock hours.

| want to thank Dr. Boefor filling in for me and writing the last President's message
during my last hospital stay.

Be on thelookout for anew AMTIE logo. It is now under development.

Let usnot forget to start making plansto attend the upcoming national convention and
business meeting which isto be held in Minneapolis from June 22 to 27, 2009. It is not
too early to make your plans.

God bless and protect our military.

Patrick V. Cuvi€llo, MS, MT
AMTIE President

REMINDER

The cut-off date for submitting continuing educa-
tion credit to AMTIE is January 30 of each year.
For 2008, that means that the cut-off date for
submitting continuing education credit to AMTIE
is January 30, 2009.
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How to Enroll in STEP

A Continuing Education Program Offered by American Medical Technologists

STEP is a continuing education program keyed to articles that will appear in Journal of Continuing
Education Topics & Issues. Answer sheets are available directly from the AMT office. Those who want
toparticipate in the program should respond to the questions for the corresponding article(s) and mark
the answer sheet(s) accordingly. Answer sheets are to be returned to AMTIE for scoring. Results are
sent to participants and credit is automatically recorded in members’ and non-members’ AMTIE

continuing education files.

To Participate in STEP

AMT Members

AMT members are automatically enrolled in STEP
as a membership benefit. You will receive STEP
articles in the Journal of Continuing Education
Topics & Issues. Answer sheets are available
directly from the AMT office. To participate in
STEP, simply answer the questions on the appro-
priate sheet, and return the sheet to AMTIE (10700
W. Higgins Rd., Rosemont, IL 60018). A $3.00 pro-
cessing fee must be included with each answer
sheet submitted. Your score will be promptly mailed
to you. AMT members will have their earned credit
automatically entered into their AMTIE continuing
education file. A score of at least 80% is required
to earn credit.

REMEMBER:
THERE IS NO ENROLLMENT FEE
FOR AMT MEMBERS.

Non-members

A prepayment of $85.00 ($95.00 foreign) entitles
non-members to one year’s subscription to AMT
Events, and the Journal of Continuing Education
Topics & Issues, and one year's enrollment in
STEP. To participate in STEP, complete and malil
the form below. Enclose a check or money order for
the appropriate amount, payable to “AMTIE.
Answer sheets are available directly from the AMT
office. Do not answer questions on any other form.
To earn STEP credit, simply answer the questions
on the appropriate sheet and return the sheet to
AMTIE. A $3.00 processing fee must be included
with each answer sheet submitted. Your score will
be promptly mailed to you. A score of at least 80%
is required to earn credit. As a STEP participant,
your earned credit will be automatically entered
into the AMTIE continuing education recording sys-
tem. You will receive an annual report of credit
earned through STEP.

NON-MEMBER STEP ENROLLMENT FORM

(Photocopies acceptable)

LAST NAME FIRST NAME M.I.

NUMBER AND STREET

CITY STATE U.S. ZIP CODE

FOREIGN COUNTRY,
OR PROVINCE

POSTAL CODE (IF ANY) FOR DELIVERY OUTSIDE U.S.:

DAYTIME PHONE

O 1 wish to enroll in the STEP program for one full year.
I have enclosed $85.00 ($95.00 foreign). | understand
that | will receive one year's subscription to AMT Events
and Journal of Continuing Education Topics & Issues.

Payment (by check or money order, please)

Amount $

O Payment enclosed. Make check payable to: AMTIE
(Payment must be in U.S. funds drawn on a U.S. bank.)

Mail to: AMTIE, 10700 Higgins Rd., Suite 150, Rosemont, IL 60018
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HOME STUDY UNITS FOR AMT MEMBERS
Offered by Association for Continuing Education, LLC, (ACE)

The self-instructional units listed below have been reviewed and approved for Continuing Education for AMT
members by the American Medical Technologists Institute for Education (AMTIE).

To participate in home study programs: 1) Order the units desired directly from Association for Continuing
Education (ACE) using the form below (photocopy accepted); 2) Complete unit and AMTIE post test enclosed
with unit; 3) Send completed post test to ACE, PO. Box 573, Beaufort, SC 29902 with $6.00 per test for grading
and score reporting. Results of your participation will be recorded in your AMT continuing education file.

ORDER FORM
The following self-instructional units are AMTIE approved for AMT Continuing Education.
PROGRAM CLOCK UNIT QUANTITY TOTAL
HOURS COST ORDERED COST

Basic Laboratory Techniques

#100  Performing a Capillary Puncture 15 $ 9.50

#101  Venipuncture: The Art of Drawing Blood 3.0 $13.50

#102  The Making of aBlood Film 15 $ 9.50
Chemistry

#206  Quality Control Overview for Clinical Chemistry 30 $13.50

#207  Laboratory Evaluation of Cardiac Markers 3.0 $13.50

#208  Kidney Function Tests 3.0 $13.50

#209  Total and lonized Calcium in Serum 20 $11.50
Chemistry

#400-1 Intro to Hematopoiesis - booklet and CD w/35 photo images 4.0 $37.50

#400-2 Intro to Hematopoiesis - booklet only (no CD) 20 $12.50

#404  Hematology Indices 20 $12.50

#409-1 Cerebrospinal Fluid - booklet and CD w/37 photo images 5.0 $44.50

#409-2 Cerebrospinal Fluid - booklet only (no CD) 30 $13.50

#410-1 Reticulocyte Counts - booklet and CD w/35 photo images 4.0 $37.50

#410-2 Reticulocyte Counts - booklet only (no CD) 20 $12.50

#411  Erythrocyte Sedimentation Rates 10 $ 850

#414  Hemoglobin H Disease 20 $12.50

#415  Iron Metabolism 3.0 $13.50

#418  Hemolysis Testing 4.0 $14.50

#450  Coagulation Phase of Hemostasis 2.0 $12.50
Immunology

#500  Intro to ABO Blood Group System 20 $12.50

#501  Reading and Grading Agglutination Reactions 1.0 $ 850

#502 Solving Blood Bank Problems 3.0 $14.50

#503  Problemsin Antibody Identification 3.0 $14.50

#550  Antigens and Antibodies 2.0 $12.50

#551  Principles of Antigen-Antibody Reactions Used in the Lab 3.0 $14.50

#552  Complement Cascade 20 $12.50
Microbology

#0606  Overview of TB Infection and Disease 20 $12.50
Mycology

#0650  Introduction to Medical Mycology 1.0 $ 8.50
Statistics

#7162  Descriptive Statistics 20 $12.50
Urinalysis

#8300  Chemical Screening of Urine by Reagent Strip 25 $13.00
Name Total
Address Shipping ™
City, State, Zip Amount Enclosed

Return this form with check or

__MT _MLT __RMA __ RDA money order to:
AMT ID # ACE

PO. Box 573, Beaufort, SC 29902
ACE-CE@embargmail.com
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Article 345

1 Clock Hour

Rita S. Pierre, M.A.,
Program Director,

Alzheimer’s Associa-
tion of Rhode Idand.

Alzhaemer’s;

Rita St. Pierre

Many people, especially as they age, begin to
worry that every problem with their memory, every
loss of aword, might indicate the start of Alzheimer’s
disease. However, Alzheimer's disease is not part of
normal aging and it is important that we understand
that in order to better serve those who come to us
with thisdiagnosis.

“Abilitiesto store, prioritize, and recall new infor-
mation are brain functions that slowly break down
with the onset of Alzheimer’'s’ (Kuhn). With this
statement, Dr. Kuhn succinctly describes what hap-
pens to those with early Alzheimer’s. The difference
between those | osses and normal aging becomes evi-
dent since the above losses become part of a deterio-
rating pattern, unlike in normal aging.

Ultimately, you might ask, why should we care
about Alzheimer’s disease in our work? How impor-
tant is this for the patients we serve? The answer is
clear in current statistics, which show that Alz-
heimer’s affects over 5.2 million Americans, with
13% of the population over age 65 affected. Every 71
seconds, someone in the U.S. develops Alzheimer’'s
disease, and by mid-century, that number will in-
crease to every 33 seconds, mostly because of aging
baby-boomers. Another important statistic to consid-
er, asyou see outpatientsin your work, isthat 70% of
people with Alzheimer’'s disease live at home
(Alzheimer's Association, 2008). Given these num-
bers, itisacertainty that you are serving people with
Alzheimer’s disease and/or their caregivers.

As hedlth care providers, there are specific ways
you can hel p the families and those affected with this
disease as you provide care. Firgt, it isimportant to
understand that avoidance and denia are normal and
frequent reactionsto this disease process.

Therefore, spouses and other caregivers often
“mask” or compensate for the symptoms, thereby
possibly making your job more difficult. Also, the
diseaseis unpredictable and that adds to the family’'s
stress. Most people with Alzheimer’s have good and
bad daysjust like us, and it’simportant to understand
that the person is not being “stubborn” or manipula-
tive, regardless of how it may look. The personislos-
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Beginning to Cope

ing functiond abilities and truly cannot remember, or
find the right words, or understand what you're ask-
ing of them. Persons with dementia are doing the best
they can and we must be patient. The person may
seem to understand your instructions but in fact may
not, or may not remember even just moments later.
Also, regardless of the loss of physica function and
language, emotional connectionsremain intact soitis
more important to focus on emotional communica-
tion than to worry about the wordswe use. Smile, pay
attention to your tone of voice, and speak slowly and
in short sentences. Convey that you understand and
care, more with facial expressions, body language
and touch than with words. Give directions one step
at atime, don’t talk too loud (unless you know the
patient has hearing 10ss), repeat if necessary, don’t
use pronouns, and SMILE.

As hedlth care providers, we must adapt our re-
sponse and approach because patients with
Alzheimer’s or another dementia cannot change or
easily adapt to anew situation. It alsowill help al in-
volved if providers modify the environment by re-
ducing noise levels and other auditory or visua dis-
tractions, allow family members or caregivers to be
present, make*“small talk” evenif the patient doesn’t
respond, and reduce environmental clutter. When
communicating, stand or sit in front of them, not be-
hind or on the side because eye contact is very im-
portant. Be patient, and don’t rush!

There is life during and beyond Alzheimer’s but
families are often very stressed, sometimesin denial,
or even embarrassed about the disease in their loved
one. Asahealth care provider, you arein aposition to
offer support, compassion and understanding. That
will be obviousif you alter your approach, your rou-
tine, and your environment to meet the patient’s and
the caregiver’s needs.

References:

Kuhn, Daniel: Alzheimer’s Early Stages: First Sepsfor Fami-
ly, Friendsand Caregivers, 2nd Edition. Hunter House Publishers,
Alameda CA, 2003; page 32.

Alzheimer'sAssociation: 2008 Alzheimer’s Disease Facts and
Figures. Alzheimer's Association National Office, Chicago IL,
2008.



Article 345

Questions for STEP Participants
1 Clock Hour

Answer questionsonly on the official STEP answer sheet. If you do not have the official STEP answer sheet,

ayear's supply can be obtained (at no cost), smply by writing to: STEP Program Answer Sheets, American

Medica Technologists, 10700 W. Higgins Road, Suite 150, Rosemont, IL 60018, or by fax: 847/823-0458, or by

e-mail: paula.smoncini @amt1.com.
In addition to marking your answers, be sureto include al the required information on the answer sheet and

aprocessing fee of $3.00 per article.
In the following, choose the one best answer for each question.

1 Alzheimer'sdiseaseisnot part of normal
aging, no matter how long onelives.
A. True
B. Fase

2 Itisnot important for meto understand
Alzheimer’s disease because | won't seetoo
many of them in my work.

A. True
B. Fase

3 Someonedevel opsAlzheimer’s disease:
rarely

. every hour

. every 10 minutes

. every 71 seconds

NN B

4 \tisnot likely that Alzheimer’s patients will
comefor outpatient visits because they’re al
in hospitals and nursing homes.

A. True
B. Fase

5 Patientswith Alzheimer’sand their families
will willingly acknowledge the diagnosis
when they comeinfor care.

A. True
B. Fase

6 If the person with Al zheimer's seems to un-
derstand my instructions but doesn’t do what |
ask, that person is being stubborn or purposely
difficult.

A. True
B. Fase

'/ Thebest way to provide careto an
Alzheimer's personisto:

A. work fast to get the test/care finished
quickly

B. tell the patient everything | will do
before beginning

C. godowly, givedirectionsone step at a
time and repeat if necessary

D. spesk loudly to make certain they
understand

8 When providing careto an Alzheimer's
person, it is best to encourage the family or
caregiver to aso bein the room.

A. True
B. Fase

9 Peoplewith Alzheimer’s disease don’t like to
make eye contact, so | should speak from the
side or from behind.

A. True
B. Fase

10 Theperson with Alzheimer's disease responds
best in an environment that is quiet, unclut-
tered and calm.

A. True
B. Fase

Continuing Education Topics & Issues < January 2009



Article 346

1 Clock Hour

Jonathan M.
Mortensen, Case
Western Reserve

University, Cleveland,

Ohio; Joel E.
Mortensen, Ph.D.,
Diagnostic Infectious
Diseases Testing Lab-
oratories, Cincinnati
Children's Hospital,
Cincinnati, Ohio

The Power of Capsaicin

Jonathan M. Mortensen and Jodl E. M ortensen

Image by JE Mortensen and JM Mortensen 2008.

A potentially psychotic man orderswingswith ultra-
hot sauce at atrendy new sports bar. The room quiets
and everybody watches as he takes the first bite —
he grunts quietly and tears begin to flow down his
face. The pungent ingredient that brings this grown
man to tearsis capsaicin, achemical that is produced
by chili peppers. This sceneisnot new; the history of
the use of chili peppers extends back into prehistoric
times. The secret behind the power of capsaicinisits
molecular structure and chemical properties.

History

Human use of chili peppers dates back to prehis-
toric times. Archeologists have shown that humans
ate wild chili peppers as early as 7000 B.C.E. and
probably domesti cated peppers between 5200 B.C.E.
and 3400 B.C.E. Preserved peppers have provided
evidence that South Americans ate and grew aji, or
chili in English, in 2500 B.C.E. Chili peppersbecame
increasingly common and integrated into the diet of
particular cultures. However, chili peppers and simi-
lar spicesremained isolated in these cultures until the
13th century when Marco Polo established trade
routes to the Far East. In addition, Columbus made
his famous voyage to Americato find a new route to
these spices. Although he failed in his origina mis-
sion, Columbus found four additional species of chili
peppers in America. With the help of the Portuguese
distribution to Africa, chili peppers became a spice
availableto civilizations throughout world.

Chili peppers had many useful applicationsin his-
toric times. The first and most obvious use of these
pepperswas as astrong flavoring. Chili pepperswere
used not only to enhance flavorless foods, but also to
help overcomethe flavor and odor elicited by spoiled
foods. Another use of these spiceswas asa preserva-
tive. Research indicates that capsaicin can kill some
microbes. Ancient cultures noticed an antimicrobial
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phenomenon from peppers and used them to preserve
food in the same manner they used salts. A final his-
torical application of pepperswasasan ingredientin
medicine. These spices were blended with other
plantsto form herbal remedies.

Capsaicin in Food

Chili peppersand capsaicin influenced the dietary
habits of many people around the world. Today, chili
peppers are the most widely used seasoning in the
world. It is estimated that as many as three-quarters
of theworld's population include peppersin their diet
regularly. New restaurants featuring Mexican and
South American cuisines developed this cooking
style to satisfy adesire for fiery foods. Many restau-
rants, which specialize in chicken wings covered in
hot sauces, have opened. Restaurants offer a wide
range of sauceswith increasing amounts of spiciness
based upon increasing amount of capsaicin in the
sauce.

Capsaicin in Nature

The chemica capsaicin is the source of the chili
pepper’s spicy sensation. Pepper plantsin the genus
Capsicum produce capsaicinin glands|ocated inside
the pepper at the meeting point of the placenta and
the pod. Surprisingly, the seeds do not contain any
capsaicin; rather the white connective pith in the
fruit’'s center contains the highest concentration of
capsaicin.

Figure 1. Jalapeno pepper showing pith and seeds
(JE Mortensen 2008)

The genus Capsicum is a member of the
Solanaceae or nightshade family, a diverse group of
plantsthat includes tomato, potato, tobacco, eggplant
and the deadly nightshade. The genus Capsicum con-



tains 27 species, 22 native/wild speciesand 5 domes-
ticated. The domesticated species include C. annu-
um, C. baccatum, C. chinense, C. frutescens, and C.
pubescens. The plant grows asalong-lived perennial
shrub, with the individual plant size varying depend-
ing on the cultivar, or specific plant variety, and the
climate. In a1976 article, Heiser hypothesized that
Capsicum probably evolved from an ancestral plant
originally in the west-central region of South
America

Chili fruits are usually referred to as vegetables;
however, they are technically berries and therefore
fruits. Although these berries vary greatly in color,
shape, and size, most peppers are produced by culti-
vars of the species C. annuum. These C. annuum cul-
tivarsinclude peppers as diverse asthe “ bell pepper,’
which is available as the immature green pepper as
well astheripened red, yellow, purple or orange Bell
pepper. Other examples of fruits from Capsicum in-
clude Anaheim chilies (also known as California
green chili, long green pepper, and chili verde),
Ancho chili (used to make chili powder), the popular
Jalapeno, and the Chipotle (the smoked Jalapeno).
Two other peppersthat can be called chilies, tabasco,
C. frutescens, and habanero, C. chinense, are from
different species.

Capsaicin’s natura role might be a protectant for
Capsicum seeds. Birds disperse the seeds of capsicum
plants. When birds consume brightly colored chilies,
and thus, capsaicin, the chemical hasanegligible, or
analgesic effect, rather than acting asan irritant. This
observation has given rise to use of chili peppersin
birdseed to discourage squirrels and other animals
from consuming the seed. Capsicum seeds pass
through a bird’s digestive tract and germinate if they
fal into afavorable environment. Seeds ingested by
mammal s are not capable of germinating because di-
gestive chemicals inactivate them. Therefore, atwo-
part theory is (@) that capsaicin discourages the con-
sumption of these plants' fruit by mammals and (b)
by having brightly colored fruit, capsicum favorsthe
attraction and consumption by the “correct” germi-
nating/transporting animal (birds).

Chemistry

PA Bucholtz first reported the isolation and pu-
rification of the capsaicin molecule in 1816. In this
report, he stated that one could extract the pungent in-
gredient of peppersfrom the macerated podswith or-
ganic solvents. L. T. Thresh reported in 1846 that this
substance, which he named capsaicin, could be re-
moved in acrystalline state. In 1878, Endre Hogyes
reported several of capsaicin’s biological properties,
including the burning sensation when it touches mu-
cous membranes and an increase in gastric secretions
wheningested. In 1930, E. Spath and F.S. Darling be-
came the first scientists to synthesize the capsaicin

molecule.

Capsaicin’sstructureisakey factor inits chemical
properties. The molecule consists of ahexagonal ring
of bonded carbon atoms with atail that contains a
long hydrocarbon portion. This hexagonal ring and
its accompanying functional group form a basic
vanillyl group (Figure 2). The basic chemical prop-
ertiesof capsaicin arelisted in Table 1.

Figure 2. Thevanillyl group

Table 1. Chemical propertiesof capsaicin
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In 1964, S. Kosuge and Y. Inagaki reported that
theterm capsaicin actually describes acomplex of re-
lated components they named capsaicinoids.

Figure 3. Chemical structure of capsaicinoids
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Capsaicin and all other capsaicinoids are classi-
fied as crystalline alkal oids, compounds that contain
anitrogen base and are found in plants. Capsaicinoids
belong to a larger family of chemicals called the
vanilloids or compounds that contain the vanillyl
group. There are five naturally occurring capsaici-
noids as well as a single synthetic one (Figure 3).
Capsaicin accounts for 69% of capsaicinoids. Dihy-
drogencapsai cin comprises 22% percent of capsaici-
noids and hasthe same structure as capsaicin with the
exception of ahydrogen atom replacing adouble car-
bon bond in the hydrocarbon tail. Nordihydrocap-
saicin, adihydrogencapaicin with oneless carbon on
the carbon tail, accountsfor 7% of capsaicinoids. The
remaining 2% of naturally occurring capsaicinoids
are homocapsaicin and homodihydrocapsaicin, which
also contain dight variationsin the hydrocarbon tail.

Solubility isthe key to ridding a person’s mouth of
that burning sensation when eating spicy food. Al-
though one might want to grab aglass of water to put
out the fire, the long hydrocarbon ends of capsaici-
noids do not dissolve in water. To be dissolved and
eliminated, capsaicin must bein solution with similar
hydrocarbon molecules or certain proteins. Fats, oils,
and a cohols are superior choices as solvents. For ex-
ample, dairy products such asmilk and yogurt are ef-
fective because the milk protein casein can dissolve
fatty capsaicin molecules.

Two very different strategies settled the debate of
which chili pepper wastruly the hottest. First, Wilbur
Scovillein 1912 invented Scoville Units, based on a
subjective taste test. Scoville blended pure ground
chili pepperswith sugar-water, and apanel of tasters
sampled serial dilutionsof theliquid until it no longer
caused a burning sensation in the mouths of the
tasters. One part of heat in amillion drops of water
equals 1.5 Scoville Units. Measurements range from
0 Scoville Unitsto 16,000,000 Scoville Unitsin pure
capsaicin.

The subjective “taster” process, although still
used today, has been replaced by a reproducible,
standardized laboratory test known as high perfor-
mance liquid chromatography (HPLC). HPL C sepa-
rates a substance into its components based on their
ability of the components to travel through an ab-
sorption column at different rates. The capsaicin lev-
elsinthe various capsaicinoids are measured in parts
per million of the original sample and then converted
to Scoville Unitsto determine the heat of the pepper
(see Table 2).
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Table 2. Scoville Units of various peppers, adapted from
reference 21

Pepper Scoville Units
Sweset Bell 0
El-Paso 500-700
Santa Fe Grande 500 —750
Coronado 700—1,000
Espanola 1,000 —2,000
Poblano 1,000 —-2,000
Ancho 1,000 —-2,000
Anaheim 500-2,500
Pulla 700 —3,000
Mirasol 2,500-5,000
Jalapeno 2,500 —8,000
Chipolte 5,000 - 8,000
Hot Wax 5,000 - 10,000
Serrano 8,000 —22,000
Manzano 12,000 - 30,000
Jaloro 30,000 — 50,000
Aji 30,000 — 50,000
Tabasco 30,000 — 50,000
Cayenne 30,000 -50,000
Super Chile 40,000 —-50,000
Piquin 40,000 —-58,000
Chiltecpin 60,000 — 85,000
Thai 50,000 — 100,000
Tabiche 85,000 — 115,000
Bahamian 95,000 - 110,000
Carolina Cayenne 100,000 — 125,000
Jamaican Hot 100,000 — 200,000
BirdsEye 100,000 — 225,000
Orange Habanero 150,000 — 325,000
Scotch Bonnet 150,000 — 325,000
Chocolate Habanero 300,000 —425,000
Red SavinaHabanero 350,000 —-575,000
Dorset Naga 800,000 —900,000

Mechanism of Action

A complex series of reactions causes a person to
sense heat when eating capsai cin-containing foods.
The specidized capsaicin receptors arelocated on the
taste buds within the papillae of the tongue. The re-
ceptor responsible for detecting capsaicin is caled
transient receptor potential vanilloid-1 (TRPV1).
Capsaicin's chemical structure alowsit to bind to
TRPV1. In the presence of capsaicin, alipid portion
of the receptor called PIP2 separates and allows cal-
ciumionsto enter the receptor cell. A pain messageis
then carried to the brain by substance P, aneurotrans-
mitter. The bond between capsaicin and TRPV 1 is
temporary, so fedling of pain subsideswhen the bond
is broken. Accordingly, people with a greater num-
ber of taste buds are often more sensitive to foods
containing capsaicin.

Chili peppers containing capsaicin not only cause
the fire in a person’s mouth, but they also affect the
body in other ways. Peppersincrease the production
of stomach acids that stimulate the digestive tract to



start a cleansing process. Peppers also up regulate
metabolism and help the body to metabolize fat mol-
ecules. Capsaicin causes the brain to release endor-
phinsthat cause a sense of well-being or euphoriathat
can last for several hours. Capsaicin can also dleviate
pain by over-stimulating the release of substance P,
which functions as alink between primary receptors
and the brain. The over-simulation causes substance P
levelsto drop and, thus, eliminates the sense of pain.

It has recently been reported that tarantula venom
activates the same neurological pathway as capsaicin.
Itisnot clear what the significance of therelationship
might be.

Capsaicin in Medicine

Capsaicin’s interaction with the body has given
riseto varied medical applications.

Pain Management Capsaiciniscurrently usedin
topical ointments to relieve pain like that following
the reactivation of herpes smplex or zoster. It isalso
incorporated into a cream for temporary relief of
minor aches and pains of muscles and joints. Prepa-
rations are available to consumersin drug storeswith-
out a prescription. Higher concentrations of capsaicin
can aso be applied in adoctor’s office. Thismorein-
volved treatment involves the use of atopical anes-
thetic followed by the application of the capsaicin.
The capsaicin overwhelms the nerves and resultsin
an inability to transmit a pain signa for an extended
period. With chronic exposure to capsaicin, the neu-
rons become depleted of neurotransmitters. This de-
pletion leads to areduction in sensation of pain. Cap-
saicin has also been tested for the control of
postoperative pain associated with surgery. The cap-
saicin causes along-term loss of pain after an injec-
tion during surgery.

Diabetes Control Because of areported link be-
tween neural cell control and diabetes, researchersin-
jected capsaicin into pancreatic sensory nerves of
mice with congenital Type 1 diabetes. In mice, cap-
saicin appeared to affect malfunctioning nervesin the
pancreas alowing for the production of insulin, re-
lieving the symptoms of diabetes.

Cancer Treatment There have been reportsof an
epidemiological relationship between the consump-
tion of peppers and cancer prevention. The Thai are
well known for their preference of highly spicy food,
and it haslong been noted that Thailand hasalow in-
cidence of gastrointestinal cancers, compared to the
rest of Asia. Intestinal, stomach, and colon cancer
rates are also very low in much of Mexico and South
Americaas compared to the United States. Nonethe-
less, it is difficult to control the myriad of other fac-
torsthat might beinvolved with thistype of analysis,
so assigning cause and effect to capsaicin in these set-
tingsisdifficult.

Several laboratory studies tried to explore cap-

saicin’srole in cancer control and have shown that
capsaicin might prevent the growth of certain cancer
types. Specifically, several Japanese and Chinese
studies showed that natural capsaicin directly inhibits
the growth of leukemiacells. Even though these stud-
iesused pure capsaicin directly injected into isolated
diseased cellsin alaboratory setting, the authors con-
cluded that daily consumption of hot peppers might
prevent certain types of cancer. In another study by
Chow and colleagues, capsaicin was found to be can-
cer killing. It was shown that TRPV6, a calcium
channel protein related to TRPV 1, might mediate
capsaicin-induced gastric cancer cell death. Capsaicin
may have promise as a cancer-preventing supplement
to our diet.

Headache Control Marksand associates studied
theintranasal application of capsaicin to help control
cluster headaches. In a double blind, placebo-con-
trolled trial of 15 patients, there was a reduction of
headache severity in the treatment group at eight to
15 days compared to the control group. The groups
were not as well matched as the investigators had
hoped but further study is certainly warranted.

Anti-Inflammatory Agent Researchersreported
capsaicin to be a potent anti-inflammatory agent.
Using experiments in the laboratory and in a rat
model of sepsis, investigators showed that capsaicin
could inhibit or limit the production of inflammatory
compounds or might be involved with cellular com-
pounds that control the inflammatory response such
as tumor necrosis factor, interleukins -6 and -10 and
superoxide dismutase. Capsaicin might also be in-
volved in the scavenging or inactivating of free oxy-
genradicals.

Obesity Control Although capsaicinisan active
ingredient in various over-the-counter weight loss
supplements, this doesn’t mean that it has any real
role in weight control or weight loss. As previously
mentioned, capsaicin consumption up regulates me-
tabolism. In addition, capsaicin increaseslipid oxida-
tion and decreases the appetite of subjects who con-
sume them. The mechanisms involved are unclear,
but are thought to be involved in capsaicin’s interac-
tion with nerves. Work by Zhang and colleagues sug-
geststhat capsaicin’s binding with aTRPV 1 channel
might affect fat cell’sdifferentiation. ThisTRPV 1 ac-
tivation might reduce the number and size of fat cells
and, therefore, reduce obesity.

Other Uses Capsaicinisasothe activeingredient
in pepper spray. When this anti-personal spray en-
counters eyes or mucous membranes, it is very
painful.

Conclusion

The secret behind the power of capsaicinisits
molecular structure and chemical properties. Al-
though this unique compound offers humanity aspicy
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blast of heat, it might also offer the key to someimportant
medical dilemmas.

The authorswould like to acknowledge Mike McAllister
for hisassistance with research and initial organizing and
writing this manuscript, and thank Dr. Larry Gray for his
editorial contributions.

References

1

10.

11

12.

13.

Cheng, J,, X. N.Yang, X. Liu, and S. P. Zhang. 2006. Capsaicin for
dlergicrhinitisin adults. Cochrane Database of Systematic Reviews
004460.

Ciletti, B. 1997. The Pepper Harvest Cookbook. The Taunton Press,
Newtown, Connecticut.

Cioffi, D. L. 2007. The Skinny on TRPV 1. Circ. Res. 100:934-936.
Clower, W. 2004. “Chiliesburn, but also heal.” Chicago Tribune 16
June 2004.

Chow, J.,, M. Norng, J. Zhang, and J. Chai. 2007. TRPV 6 mediates
capsaicin-induced apoptosisin gastric cancer cells— Mechanisms
behind a possible new “hot” cancer treatment. Biochim. Biophys.
Acta1773:565-576.

Dell, H. 2003. New compound fires up pain research. Drug Discov.
Today 8:1053.

Demirbilek, S., M. O. Ersoy, S. Demirbilek, A. Karaman, N. Gur-
buz, N. Bayraktar, and M. Bayraktar. 2004. Small-dose capsaicin
reduces systemic inflammatory responsesin septic rats. Anesthesia
& Analgesia 99:1501-1507.

Dewitt, D. 1999. The Chile Pepper Encyclopedia. William Morrow
and Company, New York.

Dewitt, D., and N. Gerlach. 2005. The Spicy Food Lover’s Bible.
Stewart, Tabori & Chang, New York.

Dirks, J., P, Fabricius, K. L. Petersen, M. C. Rowbotham, and J. B.
Dahl. 2000. The Effect of Systemic Lidocaine on Pain and Sec-
ondary HyperalgesiaAssociated with the Heat/Capsaicin Sensitiza-
tion Model in Hedthy Volunteers. Anesthesia & Analgesia 91:967-
972.

Eilers, H., S. Lee, C. W. Hau, A. Logvinova, and M. A. Schumach-
er. 2007. The rat vanilloid receptor splice variant VR.5'sv blocks
TRPV1 activation. Neuroreport 18:969-973.

Fusco, B. M., G. Barzoi, and F. Agro. 2003. Repeated intranasal
capsaicin applications to treat chronic migraine. Br. J. Anaesth.
90:812.

Jennings, E. 2001. Peripheral Sensitization — The Vanilloid Con-
nection. Neuroreport 12:A79-A80.

12 January 2009 = Continuing Education Topics & Issues

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Jennings, E. 2002. How Alcohol Causes Burning Pain. Neuroreport
13:1095.

Kempaiah, R. K., H. Manjunatha, and K. Srinivasan. 2005. Protec-
tive effect of dietary capsaicin on induced oxidation of low-density
lipoproteinin rats. Molecular & Cellular Biochemistry 275:7-13.
Kim, K. S,, and Y. M. Nam. 2006. The Analgesic Effects of Cap-
sicum Plaster at the Zusanli Point After Abdominal Hysterectomy.
Anesthesia & Analgesia 103:709-713.

Kim, M. S, C. Park, K.Yeon, H.Y. Li, S. J. Jung, S. Choi, S. J. Lee,
K. Park, J. S. Kim, and S. B. Oh. 2006. Involvement of transient
receptor potential vanilloid-1 in calcium current inhibition by cap-
saicin. Neuroreport 17:145-149.

Kumar, Keeran Polston,Greg R., and M. S. Wallace. 2006. The Ef-
fect of Intravenous Ketorolac on Capsaicin-Induced Deep Tissue
Hyperalgesia. Anesthesia & Analgesia 103:696-702.

Miller, M., and J. Harrison. 1991. The Great Chile Book. Ten Speed
Press, Berkley, Ca

Minami, T., S. Bakoshi, H. Nakano, O. Mine, T. Muratani, H. Mori,
and S. Ito. 2001. The Effects of Capsaicin Cream on Prostaglandin-
Induced Allodynia. Anesthesia & Analgesia 93:419-423.

Nearman, S. 2006. Chile Heat Scale; Just How Hot Are My Chiles.
26 Feb. 2001. Ring of Fire. 22 Jan. 2006
<http://ushotstuff.com/heat.Scale.htm>.

Petersen, K. L., and M. C. Rowbotham. 1999. A new human exper-
imental pain model: the heat/capsaicin sensitization model.
Neuroreport 10:1511-1516.

Robbins, W. R., P. S. Staats, Levine, Jon FieldsHoward L., R. W.
Allen, J. N. Campbell, and M. Pappagallo. 1998. Treatment of
Intractable Pain with Topical Large-Dose Capsaicin: Preliminary
Report. Anesthesia & Analgesia 86:579-583.

Smith, S.A., M. A. Williams, J. H. Mitchell, P P Mammen, A, and
M. G. Garry. 2005. The Capsaicin-Sensitive Afferent Neuron in
Skeletal Muscle Is Abnormal in Heart Failure. Circulation
111:2056-2065.

van Rijswijk, J. B., and R. Gerth van Wijk. 2006. Capsaicin treat-
ment of idiopathic rhinitis: the new panacea? Current Allergy &
Asthma Reports 6:132-137.

Vyklicky, L., A. Lyfenko, D. P. Kuffler, and V. C. A. Vlachova 2003.
Vanilloid receptor TRPV1 is not activated by vanilloids applied
intracellularly. Neuroreport 14:1061-1065.

Zhang, L.L.,D.YanLiu,L.Q.Ma, Z.D. Luo, T. B. Cao, J. Zhong,
Z.C.Yan,L.J. Wang, Z. G. Zhao, S. J. Zhu, M. Schrader, F. Thilo,
Z.M. Zhu, and M. Tepel. 2007. Activation of transient receptor po-
tential vanilloid type-1 channel prevents adipogenesis and obesity.
Circ. Res. 100:1063-1070.



Questions for STEP Participants

Answer questionsonly on the official STEP answer sheet. If you do not have the official STEP answer sheet,
ayear's supply can be obtained (at no cost), smply by writing to: STEP Program Answer Sheets, American
Medica Technologists, 10700 W. Higgins Road, Suite 150, Rosemont, IL 60018, or by fax: 847/823-0458, or by

e-mail: paula.smoncini @amt1.com.

In addition to marking your answers, be sureto include al the required information on the answer sheet and

aprocessing fee of $3.00 per article.

In the following, choose the one best answer for each question.

1 Archeological evidence has been used to es-
tablish that peppers have been harvested from
thewild and consumed by humansfor along
time. Which of the following time periods
corresponds to the period whereit isthought
humansfirst began this harvesting?

A. 13th century

B. 1millionyearsBC
C. 5,000BC

D. 1964AD

2 Capsaicinismost highly concentrated in
which part of the pepper plant?
A. Skin
B. Seeds
C. Stem
D. Pith

3 The majority of “hot” pepper varietiesare
cultivars of which of the following Capsicum
species?

A. chinese

B. pubescens
C. capsaicin
D. annuum

4 Capsaicinoids belong to alarger family of aro-
matic compounds that are known as which of
thefollowing?

A. Vanilloids

B. Pepperinoids
C. Carbonoids

D. Ankylosimoids

5 Becauseof the hydrocarbon tail found on the
capsaicinoid molecule, which of the following
statementsis true of this group of com-
pounds?

A. They dissolve easily in water.

B. They can beeasily cleared from the
taste buds using common alcoholic
beverages.

C. Their solubility is higher in water than
oils.

D. Fatsand acoholsare good solubilizing
agents.

6 Capsaicin exhibits most of itsbiological effect
by binding to which of the following recep-

tors?

A. Trandationa paralel vanilloid-1
(TPVD)

B. Transient receptor potential vanilloid-1
(TRPVY)

C. Trandocating receptor parallel vanil-
loid-1(TRPV1)

D. Bay AreaRegional Transit Authority
(BARTA)

Ve Capsaicin has been used for pain manage-
ment. The most likely mechanism of actionis
which of thefollowing?

A. Depletion of neurotransmitters

B. Depolarization of nervefibers

C. Blockage of neurotransmitter uptake
D. Neurotransmitter analog

8 Thereis epidemiological evidencelinking the
consumption of chili peppersand alower rate
of sometypes of cancer.

A. True
B. False

9 L aboratory testswith acalcium channel pro-
tein related to TRPV 1 has been shown to in-
duce cancer cell death. What isthe name of
this compound?

A. TRVPL1
B. TRVP2
C. TRPV6
D. 1PVRP

10 Which of thefollowi ng immunomodul ating
compoundsis thought to be affected by cap-
saicin?

A. Tumor necrosisfactor
B. Interleukin 6

C. Interleukin 10

D. All of theabove
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based in Royersford,
PA. Contact her at
KarenAppold@com-
cast.net or visit her
Web siteat
www.WriteNowSer -
vices.com..

Improving Your POCT Program

Try thesetipsto giveyour POCT program a boost.

Karen Appold

Point-of-care testing (POCT) has become an im-
portant part of patient care at many health carefacili-
ties. Some institutions, however, smply maintain a
POCT program and do not develop it to itsfullest po-
tential.

During an AACC audioconference, “ Top 10 Tips:
The Keys of Improving Your POCT Program,”
presenters discussed how a laboratory can enhance
its POCT program so it positively impacts the
institution.

Mark Barglowski, MBA, CLT, MT(ASCP),
Director, Laboratory and Respiratory Care Services,
Providence Saint Joseph Medical Center, Burbank,
CA, began the presentation by discussing the chal-
lenging approach hislab took to promote the highest
level of impact for patient care and the 420-bed hos-
pital with POCT. He outlined the lab’s strategic ap-
proach, which involves active communication for
POCT users and other key hospital individuals to
allow for growth in alab-based POCT program out-
side of lab boundaries.

Barglowski’s 10 tipsinclude:

1. Createastructurefor success. An internal
structure should include a POCT coordinator,
laboratory information systems administrator,
laboratory director and laboratory administra-
tion. Develop this team at regular meetings.
Recognize and reward each individual’s suc-
CESSES.

2. Embrace POCT. Develop knowledge of
POCT by participating in listservs, read peri-
odicals such as ADVANCE for Medical Labo-
ratory Professionals and research via the In-
ternet.

3. Know your customers. Enhance your lab’'s
image by knowing what customers want now
and in the future and what they don’'t want. De-
termine this by conversing with individualsin
other hospital departments (e.g., nurses, emer-
gency room personnel and respiratory care
providers).

4. Shout your successes. Praise |aboratory team
members and others affiliated with your POCT
program personally and at hospital meetings.
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5. Bill for POCT. POCT isarevenue opportuni-
ty anditissmpleto set up. Involve key players
such as administration, finance, billing and
compliance.

6. Integrateinto programs. Enhanceyour lab's
image and gain support for its POCT program
by incorporating POCT in cardiology, diabetes
and oncology programs.

7. Manage your data. If POCT isintegrated in
your hospital’s information system, then you
should be able to obtain results. Datais value:
It allowsyou to manage test volumes and costs
and determine appropriate use.

8. Look at outcomes. Examine the use of out-
comes. For example, isthe diabetes coordina
tor aware of a high number of high glucose
levels? Or, isaphysician using cardiac markers
correctly? Also monitor patient and financial
outcomes.

9. Work with respiratory. Thelab should build
arelationship with respiratory care providers
to improve turnaround times and clinical and
financia outcomes. Forgo persondlity conflicts
and focus on what benefits patients.

10. Standar dize, then leverage volumes. Most
hospitals probably have standardized instru-
ments, devices and kits and have centralized
coordination. By standardizing within your
health system, you will reduce costs and share
knowledge and support.

Integrating POCT in a Health-Care
System

In the second presentation, James H. Nichals,
PhD, DABCC, FACB, associate professor of pathol-
ogy, Tufts University School of Medicine, Director,
Clinica Chemistry Baystate Health System, Boston,
provided tips on how an integrated health system can
promote asuccessful POCT program. Dr. Nicholsfo-
cused on appropriate use of POCT, integration of
POCT in patient care pathways and promotion of
self-help management through positive institutional
culture at Baystate's 572-bed acute-care hospital .



Dr. Nichols' 10tipsinclude:

1

Standardization. By standardizing instru-
mentation and methods across the health sys-
tem, the number of different devices is mini-
mized, one policy can be shared among sites, a
central management system can exist and
training and float staff can be simplified.
Communication. Communication should be
clear, concise and consistent. Use multiple
forms of direct communication (e.g., phone,
person to person and text paging instead of
passive e-mails).

Goal-oriented team. Provide POCT manage-
ment with clear objectives and a delineated
pathway to achieve these goals. Think outside
of the box and develop multiple ways to ac-
complish objectives.

I mprovement. Quality improvement isacon-
tinuous process. Establish baseline perfor-
mance levels and monitor and graph them.
Networking. Have contacts in the field, in-
cluding manufacturers. This will help you to
brainstorm solutions to issues and help you to
think of new waysto solve problems.
Research. Like improvement, research can
take many forms. Investigate new devices that
provide technology updates and examine qual-
ity assurance (QA) trends for future improve-
ment.

Connectivity. Computerized POCT devices
automate the QA documentation and billing
process. They will also reduce expenses for
multiple interfaces and streamline the review
process of the volume of data.

8. Integration. POCT results should beintegrat-
ed into the overall patient care pathway. Con-
sider why the test was ordered, how the result
will be used in care and if POCT is the most
appropriate method.

9. Sdf-management. While POCT is a partner-
ship between the lab and clinical services, in-
spectors hold the site performing the test and
CLIA director responsible.

10. Positive attitude. Create apositive attitude for
POCT. Thisis paramount to changing practice.
Each person has special qualities he or she
brings to an organization. Each individual can
choose to complain about a problem or spend
time fixing a problem.

What Next?

Standardization and effective communication are
fundamentd to building a successful POCT program,
Dr. Nichols says. POCT teams must recognize indi-
vidua differences and build common quality goals
through compromise.

When aiming for successin aPOCT program, in-
tegrate POCT into patient-care pathways and pro-
mote site self-management through a positive insti-
tutional culture.
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Questions for STEP Participants

Answer questionsonly on the official STEP answer sheet. If you do not have the official STEP answer shest,

ayear's supply can be obtained (at no cost), smply by writing to: STEP Program Answer Sheets, American
Medical Technologists, 10700 W. Higgins Road, Suite 150, Rosemont, |L 60018, or by fax: 847/823-0458, or by
e-mail: paula.simoncini @amt1.com.

In addition to marking your answers, be sureto include al the required information on the answer sheet and

aprocessing fee of $3.00 per article.

In the following, choose the one best answer for each question.

1 Aninternal structurefor asuccessful POCT
program should include:
A. POCT coordinator
B. laboratory information systems admin-
istrator
C. laboratory director
D. laboratory administration
E. All of the above

2 Devel op knowledge of POCT by participating
inlistservs, read periodicals and research via
the Internet.

A. True
B. Fase

3 Which of the fol lowi ng was not mentioned as
away to get to know your customers:

. Know what they want now

. Know what they want in the future

. Know their past purchases

. Know what they don't want

Conversewith individualsin other

hospital departments

moow)

4 Accordi ng to the article, POCT iscomplex to
set up.
A. True
B. Fase

5 Toenhance your lab’simage and gain support
for its POCT program, the article recom-
mendsincorporating POCT into cardiology,
diabetes and oncology programs.

A. True
B. Fase
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6 By standardizing instrumentation and meth-
ods across a health system, the number of dif-
ferent devicesis minimized, one policy can be
shared among sites, a central management
system can exist and training and float staff
can besimplified.

A. True
B. Fase

"/ Which form of communication is not recom-
mended when integrating POCT into a health-
care system?

A. Phone

B. Personto person

C. E-mall

D. Text paging

E. All of the above are recommended

8 When st ng up aPOCT program, which de-
partment was not identified asakey player in
thearticle?

A. Administration

B. Billing

C. Compliance

D. Finance

E. All of theabove are key players

9 Have contactsin the field, includi ng manufac-
turers, to help you brainstorm solutionsto
issues and help you to think of new waysto
solve problems.

A. True
B. Fase

10 Although POCT isapartnership between the
lab and clinical services, inspectorswill hold
the site performing the test and CLIA director
responsible.

A. True
B. Fase



A Great
Opportunity!

Share
Your

Experiences

Gain
Monetary
Awards!

Write a feature or technical article and win a cash award!
Whether you have something to say about an unusual laboratory procedure,
research findings, theory — or have some thoughts about your role as a
professional, AMT’s Writing Awards Program is your opportunity to tell about

your experiences.

Deadline: April 15, 2009, for AMT Writing Awards

Technical Writing Awards

The AMT Technical Writing Awards of $150
and $100 are for papers on topics covering any of
the medical technology, medical assisting, dental
assisting, or phlebotomy disciplines, allied health
instruction, or lab consulting. Practical knowledge,
research, techniques, scientific studies and man-
agement are all possible areas for exploration.

Feature Writing Awards

The AMT Feature Writing Awards of $150 and
$100 are for papers in the feature story category,
e.g., articles on solutions to personnel problems,
or any day-to-day experiences as a professional in
the field of the clinical laboratory, medical or den-
tal assisting, phlebotomy, allied health instruction,
or lab consulting.

Papers should be typed, double-spaced. Mail Technical and Feature Writing entries to: AMT Events,
10700 W. Higgins Rd., Suite 150, Rosemont, IL 60018.The deadline for articles is April 15, 2009. All entries be-
come the property of American Medical Technologists, which reserves publication rights. Winners will be
notified before June 1. NOTE: This program is open to AMT members only.
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Hereditary Hemochromatosis

David Plaut and William McLellan

Hereditary hemochromatosis (HH) is a genetic
disease that causes the body to absorb and store un-
hesalthy amounts of iron. The name HH stems from
“hemo” (blood) and “chroma’ (color), referring to
the characteristic bronze skin tone that iron overload
can cause. Hemochromatosis was first described by
Tousseau in 1865, who cared for a diabetic patient
with cirrhosis of the liver and bronzed skin pigmen-
tation, classic symptoms of HH. HH was given its
namein 1889 by Von Recklinghausen who also iden-
tified an iron-containing pigment in the liver cells of
cirrhosis patients. Then in 1935, Sheldon described
the hereditary nature of the disease in his text
Haemochromatosis.

Iron is found in a number of foods and in many
over-the-counter vitamin preparations. Each of us
needs iron mostly to synthesize the heme in hemo-
globin. We lose a certain amount each day (women
lose more during their menstrual cycle); thisiron
must be replaced. Normally the body absorbs ap-
proximately 10% of theiron found in foods; people
with hemochromatosis absorb double that amount
and storeit in synovium (joints) and major organsin-
cluding the liver, heart, brain, pancreas, and lungs.
Over many years, this excess stored iron accumul ates
to toxic levels that can damage or even destroy an
organ. The iron overload can cause many health
problems, most frequently aform of diabetesthat is
often resistant to insulin treatment. Because of pig-
mentation of the skin for the excess iron, hereditary
hemochromatosis (HH) is sometimes called “ bronze
diabetes”

Although many people have never heard of the
condition, HH actually isn’t rare at all. The condition
affectsasmany as 1 in every 200 peoplein the Unit-
ed States, according to the Centers for Disease Con-
trol and Prevention (CDC). Hereditary hemochro-
matosisisagenetic disorder caused by amutation on
a gene (HFE) that regulates iron absorption — 1 in
every 80 10 peoplein the United States carriesasin-
gle copy of thisdefective gene. Because HH isan au-
tosomal recessive condition, carriers do not have the
condition themselves (the single normal gene essen-
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tially balances the defective HFE gene).

In addition to mutation in HFE, other mutations
can cause hemochromatosis. A genetic test is avall-
able for the most common type of hemochromatosis
(the mutation in HFE) which accounts for about
85% of casesin the United States. There are two mu-
tations in the HFE gene: One of these mutations
(Cys282Tyr; C282Y) is found homozygous in 90-
95% of subjectswith typical HH. A second mutation
(His63Asp; H63D) has also been identified but isnot
associated with the same degree of iron overload as
with the C282Y mutation. Additionally, about 20%
of subjectswho are heterozygous for both mutations
(C282Y, H63D-compound heterozygotes) can ex-
pressthetypical signsand symptoms of the common
HH. A large number of patientswith early disease are
asymptomatic, and prompt diagnosis and trestment
can result in normal life expectancy.

The diagnosis of HH can readily be confirmed by
serum studies (including serumiron, TIBC and espe-
cidly ferritin) and genetic testing of the HFE gene
(which accounts for 85% of cases of HH). For
C282Y homozygotes or compound heterozygotes di-
agnosed under the age of 40 years and with no bio-
chemica or clinical evidence of liver disease, phle-
botomy therapy (described later) can be initiated
without the need for liver biopsy. Liver biopsy should
till be considered in all other patientswith iron over-
load. Screening of first degree relatives should now
be based on genotype assessment and measurement
of serum iron parametersin order to determine phe-
notypic expression of the disease. However, only
some personswho test positive will actually develop
seriousillness. The other 15% of personswith symp-
tomatic hemochromatosis have mutations not in the
HFE gene, but in other genes, which may be un-
known or for which gene testing is not routinely
avallable.

The signs of HH usually do not appear until ages
40 to about 60, when iron in the body has reached
damaging levels. Looked at in another way, at the age
of 40, many women have dready had children. Inthe
case of an HH carrier or one with the disease, the



gene has already been passed on. Even with two
mutated genes, not everyone becomesill. Some
people who test positive for HH remain symptom-
freefor life. Although amajority of those with two
mutated geneswill eventually devel op sometype of
iron overload, far fewer of these people will absorb
enough iron to develop serious problems. It isat this
point that we are presented with one of theissuesin
HH — screening for HH. Even with two mutated
genes, screening would not identify everyone who
becomesill. Further, everyone with two mutated
geneswill not exhibit full-blown HH.

Some cases, according to the Iron Disorders In-
gtitute, where only one mutated gene is inherited,
may still eventually lead to iron overload, possibly
affecting the heart. In these people, the iron over-
load may be triggered by a precipitating factor, such
as hepatitis or acohol abuse. Individuals with one
mutated gene who becomeill may also have muta-
tions in other genes, yet to be discovered, that in-
creaseiron absorption.

Thesignsand symptoms of HH aremany, varied
and not specific. (In other words, symptoms are so
vaguethat the diagnosisis often missed.)

 muscle aches and joint pain, primarily in the
fingers, knees, hips, and ankles; one of the ear-
liest symptoms is arthritis of the knuckles of
thefirst and second fingers

* depression, disorientation, or memory prob-
lems

» stomach swelling, abdominal pain, diarrhea, or
nausea

* loss of body hair, other than that on the scalp

* premature menopause

* gray or bronze skin similar to asuntan

* heart problems

* diabetes

* enlarged liver

* increased susceptibility to bacterial infections

» chronic fatigue

Given thisligt, it is obvious that HH can be ex-
tremely difficult to diagnose. As symptoms
progress, HH is often misdiagnosed as chronic he-
patitis, other forms of diabetes, Alzheimer’s disease,
iron deficiency (see below under recommenda-
tions), gallbladder illness, menstrua problems, thy-
roid conditions, or polycythemia

Fortunately, if the condition is diagnosed and
treated early, the damage from HH is completely
preventable. A number of laboratory tests are avail-
ableto measure the amount of iron in the blood and
diagnoseiron overload:

* Serum ferritin measures the blood level of the
protein that stores iron in many places in the
body (30% of ironisstored intheliver). Serum
ferritin may be as high as 1000 ng/mL (normal
males <300, normal female <150); total body

iron in patients with HH may be 5 times the
normal.

» Total iron-binding capacity (TIBC).

* A transferrin saturation percentage is calculat-

ed by dividing the TIBC into the serum iron.
An elevated transferrin saturation (> 50%) per-
centage or serum ferritin level points to iron
overload.

Therefore, in casesin which high transferrin sat-
uration and high serum ferritin are found but gene
testing doesn’t confirm hemochromatosis, a liver
biopsy may be needed to determine whether symp-
tomatic hemochromatosis exists or is likely to de-
velop.

Also, the clinician may recommend a DNA test
to confirm hereditary hemochromatosis when a
spouse or first-degree relative (parent, child, or sib-
ling) has been diagnosed with the disease.

Returning to the question of screening: Given the
prevalence of the condition, some specialists sug-
gest screening to detect hereditary hemochromato-
sis before it causes problems. The following ap-
proaches to screening have been suggested:

* The College of American Pathol ogists recom-
mends transferrin saturation testing on all
adults at age 20, and every 5 years thereafter
for anyone who has afamily history of the con-
dition.

The American Hemochromatosis Society pro-
poses genetic screening for newborns poten-
tially to benefit both the child and the rest of
thefamily.

All children have routine iron testing at age 4
and that those who have a genetic risk, but re-
main symptom-free, be tested every 5 yearson
alifetime basis.

DNA analysis is recommended in patients
whose transferrin saturation is45% or moreon
arepeated test. General population screening
has been waived in preference to targeting
high-risk groups such as first-degree relatives
of affected individuals and those with sec-
ondary iron overload, especially patients with
chronic liver disorders and chronic anemia.
This screening strategy is likely to continue
until uncertaintiesregarding the natural history
of the disease, age-relations, and management
of asymptomatic individuals are clarified, ac-
cording to a recent study by Zlocha and
coworkersin Slovakia.

Because serum ferritin is an acute-phase reac-
tant and because the inflammatory state may
inhibit the mobilization of iron from reticu-
loendothelial stores, the scenario of patients
with serum ferritin >800 ng/ml, suggestingiron
overload, and transferrin saturation <20%, sug-
gesting iron deficiency, has become more com-
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mon. The Kidney Disease Outcomes Quality
Initiative recommendations suggest the use of
serum ferritin and transferrin saturation in guid-
ing iron therapy, However, there are some newer
aternative markers for iron status that may be
useful when serum ferritin and transferrin satu-
ration areinsufficient. These newer testsinclude
reticul ocyte hemoglobin content, percentage of
hypochromic red cells, and soluble transferrin
receptor, all of which have shown some promise
inlimited studies. Finally, therole of hepcidin, a
hepatic polypeptide, in the pathophysiology of
iron mobilization may prove useful. (Wish from
CaseWestern Reserve University in Cleveland.)

Besides specific treatment for complications of
the condition —such asinsulin for diabetes—most in-
dividuals with HH are treated by regular phleboto-
my. Initially, blood may be drawn once or twice
weekly during the “de-ironing” phase until the level
of iron in the body has dropped to normal. In many
cases, it requires 2 or 3 years of periodic phleboto-
my to reach the desired level. In addition to phle-
botomy to treat theiron overload, other treatments of
organ damage (heart failure with diuretics and ACE
inhibitor therapy) may be instituted.

Some dietary steps may help:

« Limiting intake of alcoholic beverages, vitamin

C (increasesiron absorption in the gut), red meat
(high iniron) and potential causes of food poi-
soning (shellfish, seafood).

* Increasing intake of substancesthat inhibit iron
absorption, such as high-tannin tea, calcium, and
foods containing oxalic and phytic acids (such
as spinach or collard greens, which must be con-
sumed at the same time as the iron-containing
foodsin order to be effective.)

Some patients do not like theidea of phlebotomy
and wonder if there are other treatments. At thistime,
iron chelation (giving chemicals that bind up excess
iron out of the blood beforeit can be depositedin the
body) isnot an approved method of trestment for HH
and has not been shown to be as effective as routine
phlebotomy.

Current recommendations are that men do NOT
supplement their diet with iron; women who lose
moreiron may take vitamin-mineral supplement con-
taining iron.

After the de-ironing phase, when the serum fer-
ritinlevel hasfaleninto the normal range, the patient
usually remains on a maintenance schedule of three
to four phlebotomy sessions a year. Doctors check
ferritin levelsannually to monitor iron accumulation.
For most people, thistreatment will continuefor life.

Complications of untreated iron overload include:
diabetes, arthritis, depression, impotence, hypogo-
nadism (deficient production of sex hormonesby the
testicle or ovary), gallbladder disease, cirrhosis (dis-
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ease and scarring of the liver), heart attack, cancer,
and failure of other organs.

In conclusion, when detected and treated early,
any and al symptoms of hereditary hemochromato-
siscan be prevented, and the person can liveanormal
life. If 1eft untreated, however, hereditary hemochro-
meatosis can lead to damaging or even fatal iron over-
load.
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Answer questions only on the official STEP answer sheet. If you do not have the official STEP answer sheet,
ayear's supply can be obtained (at no cost), smply by writing to: STEP Program Answer Sheets, American
Medical Technologists, 10700 W. Higgins Road, Rosemont, IL 60018, or by fax: 847/823-0458, or by e-mail:

paula.smoncini @amt1.com.

In addition to marking your answers, be sureto include all the required information on the answer sheet and

aprocessing fee of $3.00 per article.

In thefollowing, choose the one best answer for each question.

1 HH is an autosomal dominant genetic
disease.
A. True
B. Fase

2 Only about 20% of dietary iron is
absorbed by humans.
A. True
B. Fase

3 The most common health problem other
than HH that these patients have is
diabetes.

A. True
B. Fase

4 HH is found in about 1 in 2000 people in
the US.
A. True
B. Fase

5 an persons who carry two genes will
develop the disease between ages 40 and
60.

A. True
B. Fase

6 One common test for HH is serum
ferritin.
A. True
B. Fase

‘[ Carriers of only a single HH gene may
develop some symptoms.
A. True
B. Fase

8 The symptoms of HH are so vague that
the diagnosis is often missed.
A. True
B. Fase

9 Screening of children of parents with HH
is recommended.
A. True
B. Fase

10 The standard treatment for HH is period-
ic chelation and phlebotomy.
A. True
B. Fase
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Battling Leukemia

M ethods of diagnosis expected to improve

Karen Appold

Leukemiais a cancer of the white blood cells
(WBCs). It resultsfrom an uncontrolled proliferation
of a clone of abnormal cells. “Over the past 100
years, our understanding of leukemia has evolved that
we now recognizeit to be adisease of the hematopoi-
etic stem cell,” says lan Chin Yee, MD, FRCPC,
chief/chair of hematology, associate professor of
medicine, London Heslth Sciences Centre, Universi-
ty of Western Ontario, London, Ontario, Canada.

All humans have atiny population of hematopoi-
etic stem cells that function to generate all the nor-
mal cellular constituents of blood, including the red
blood cell, WBC and platelets. By definition, stem
cells have the capacity to self renew and generate
multiple other cell lineages. It is believed that
leukemia arises when a genetic alteration occursin
the hematopoietic stem cell or very early progenitor
cell, Dr. Yee explains. These genetic mutations can
occur spontaneously or as a result of viruses, toxic
chemicalsor radiation. A mutated stem cell becomes
leukemic if its growth is uncontrolled. Furthermore,
leukemic cells expand at the expense of other normal
bone marrow elements, eventualy resulting in bone
marrow failure and causing anemia, neutropeniaand
thrombocytopenia.

Leukemiaisgeneraly divided into two broad cat-
egories — acute leukemia and chronic leukemia. As
the term implies, Dr. Yee says acute leukemia de-
scribesthe very aggressive natural history of thiscan-
cer, which usually rapidly progresses over a period
of weeks to months and causes death. Chronic
leukemias, on the other hand, behave more indolent-
ly and usually progress over aperiod of years.

Leukemias are further subdivided based upon cell
type — either lymphoid or myeloid origin. Based on
this classification, leukemias can be subdivided into
acute myeloblastic leukemia (AML), acute lym-
phoblastic leukemia (ALL), chronic myeloid
leukemia (CML) and chronic lymphoid leukemia
(CLL). Asthetypes of leukemiabehave and respond
differently to treatments, it isimportant to distinguish
these blood cancers, Dr. Yee says.

Tried and True Tests

Because leukemias are essentially a blood disor-
der, Wendy Brown, RT, technologist, investigational
hematology, London Health Sciences Centre, says
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the hematology laboratory plays a crucid rolein di-
agnosing and differentiating the subtypes of
leukemia. Initially, a complete blood count (CBC)
will berun to identify changesin the key parameters
affected by leukemia, i.e., the WBCs, hemoglobin
and platelet counts.

In CLL, an elevated lymphocyte count detected by
ahematology analyzer is often thefirst indication that
a patient may have a disease affecting the blood,
Brown says. Similarly, in CML, if a persistent in-
crease in neutrophils exists without the presence of
infection, further investigation should be performed
to rule out aleukemic process.

In acute leukemias, patients often present asevere
illness that results in either bleeding or infection. A
CBC may show adramatic increase in the WBC ac-
companied with very low hemoglobin and platelets.
In asubtype of AML affecting mainly promyeloctes,
Brown says patients may aso have derangement of
their coagulation parameters as detected by the pro-
thrombin time and activated partial thromboplastin
time. A reduced fibrinogen with elevated D-Dimer,
indicating aprocess of disseminated intravascular co-
agulation, may also be seen.

Morphologic examination with a microscope is
the first critical step in diagnosing and classifying
leukemias. For this reason, Brown says the general
duty technologist plays a critical role in the initial
identification of an abnormal cell population on a
blood film. The hallmark of acute leukemiais the
presence of very immature cells, so-called blasts.

In contrast, Brown says chronic leukemias are as-
sociated with more mature lymphoid or myeloid
cells. Because by definition acute leukemiais a pro-
liferation of very immature blast cells, distinguishing
ALL fromAML can often be challenging and require
further testing. Additional morphologic toolsinclude
specia stains, e.g., the Sudan Black, to identify cells
of myeloid origin.

The standard approach to the laboratory diagno-
sis of ALL involves the morphologic and im-
munophenotypic evaluation, adds Steven J. Melnick,
PhD, MD, chief, Department of Pathology and Clin-
ical Laboratories, Miami (FL) Children’s Hospital.
The morphologic classification is based on French-
American-British criteria. INALL, aconsensusthat a



diagnosis can be established if certain flow cytomet-
ric criteriaare specified exists. However, in al cases,
thefinal interpretation should be correlated with clin-
ical and morphologic features and possibly other an-
cillary studies.

The Role of Flow Cytometry

In the past 20 years, Michael Keeney, ART,
FIMLS, associate scientist, Lawson Health Research
Centre, London Health Sciences Centre, says flow
cytometry has played an increasingly important role
in identifying specific surface antigens associated
with confirming myeloid or lymphoid differentiation
and subclassifying leukemia. In CLL, most North
American cases arise from an abnormal clone of B
cdls, i.e,, thecellsnecessary for antibody production.
Flow cytometry playsacrucial roleinidentifying the
abnormal lymphocyte population and can demon-
strate the clona origin of the cell by examining the
expression of surface kappa or lambda light chains
on the affected B cell, confirming its evolution from
an abnormal malignant clone of cells.

In acute leukemias, rapid determination of the cell
of originiscrucial to alow the appropriate therapy to
be started quickly. In aspecific subtype of AML, i.e,
promyelocytic, flow cytometry is often thefirst indi-
cator that disease is present and will work in con-
junction with cytogenetics to ensure confirmatory
testing is done using fluorescence in situ hybridiza-
tion (FI SH). Because acute |eukemiaisthe most com-
mon cancer in children, Keeney says a strong emo-
tional dimension often exists for everyone involved
in patient treatment and rapid provision of results by
the laboratory can significantly assist in the quality
of patient care.

Standard morphologic and flow cytometric tech-
niques that identify the molecular abnormality asso-
ciated with acute and chronic leukemia can often be
helpful in diagnosis and prognosis of these diseases,
Dr. Yee says. For example, cytogenetic analysisin
CML identifiesthe Philadelphiachromosome, i.e., an
abnormal chromosome resulting from the transloca
tion of a portion of DNA between chromosomes 9
and 22. Thisabnormality isdiagnostic of thisform of
leukemia and was first identified in the 1960s. This
wasthefirst definite proof that leukemiawasaclonal
disease resulting from the proliferation of a small
population of leukemic stem cells.

One of the greatest advancesin the past decadeis
the identification of specific genetic abnormdlitiesin
different typesof leukemia, Dr. Yee says. The genetic
abnormality associated with the Philadelphia chro-
mosome in CML has resulted in the development of
drugs specifically targeted to the gene product pro-
duced by this clonal abnormality. Highly effective
drugs, which block the product of this gene, have
been effectivein treating CML.

In onetype of acute leukemia, i.e., acute promye-

locytic leukemia, a translocation involving chromo-
somes 15 and 17 occurs and alters the retinoic acid
receptor gene. This genetic abnormality is not only
diagnostic of this subtype of leukemia, but is aso a
target of treatment with retinoic acid combined with
conventional chemotherapy. These combination ther-
apies have resulted in improved survival rates of 70
to 80 percent in thistype of leukemia. Several other
genetic abnormalities have been associated with spe-
cific types of leukemiaand have been helpful in pre-
dicting prognosisfor patientsand will hopefully lead
to other target specific therapies, Dr. Yee says.

Flow cytometry immunophenotyping of acute
leukemia provides important prognostic information
that isuseful therapeuticaly, particularly in relation to
childhood ALL, Dr. Melnick adds. For example,
bright expression of CD45 and CD20 are considered
poor prognostic indicators and patients may require
more aggressive therapy. In B lineage ALL, CD34 is
a good prognostic indicator, while CD34 is a poor
prognostic indicator in T lineage ALL. DNA ploidy
also plays an important role in prognosis. When the
DNA index is greater than 1.16, the long-term sur-
vival rate is approximately 90 percent. When the
DNA index isless than or equal to 1.16, the survival
rate isin the 50 to 80 percent range depending upon
other variousclinical factors.

Genotypic attributes of ALL are also extremely
important for prognosisin children, Dr. Melnick says.
Therefore, technologies such as FISH and nucleic
acid amplification are routinely employed to evalu-
ate ALL. For example, trisomies of certain autosomes
such as chromosomes 4, 10, and 21 and certain chro-
mosomal trand ocations such ast(12;21)(p13;922) as-
sociated with the TEL-AML 1 fusion gene are associ-
ated with a favorable prognosisin B lineage ALL.
Other translocations such as t(1;19)(g23;p13)
(E2A/PBX1 fusion), t(4;11)(g21;923) (MLL/A4F fu-
sion) and t(9;22)(g34;q11) (BCR/ABL fusion) are
associated with apoor prognosis.

New Tests Expected to Emerge

Theidentification of genetic abnormalitiesaso a-
lows laboratorians to monitor for the presence of
small populations of leukemic cells, Dr. Yee says.
Classic morphologic microscopic examination iden-
tifiesasmany as 1/100 or more leukemic cells. How-
ever, flow cytometry has a sensitivity of 1/1,000 to
1/10,000. In contrast, if a specific molecular abnor-
mality can be identified, the use of redl time reverse
transcription-polymerase chain reaction techniques
allow for the identification of aleukemic population
inthe 1/100,000to 1 in amillion range. This sensitive
monitoring may allow for earlier disease detection
and predict individuals who will fail to respond and
eventualy relapse with their disease.

In addition to molecular testing, exciting devel op-
ments are also seen in flow cytometric functional as-
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says, Keeney says. Because of its quantitative and
qualitative nature, flow cytometry can be used to
evaluate cell treatments affecting gene expression. In
the example of CML, abnormal phosphorylation of
signal transducer and activator of transcription 5
(Stat) is present. This abnormal phosphorylation is
inhibited by treatment with the tyrosine kinase in-
hibitor imatinib mesylate. A recent paper describes
an assay which can detect and quantify cellular re-
sponseto this drug and suggeststhat it could be used
successfully asameasure of Ber/Abl activityl.

Thediversity of immunophenotypic and genotyp-
ic attributes of ALL that underlie morphology have
yielded many important associations which have
prognostic importance and have contributed greatly
to the present understanding of ALL, Dr. Melnick
says.

However, the understanding of the molecular
mechanismsthat underlie these featureshas givenrise
to other techniques than those described that are im-
portant for the prognosisof ALL.

Novel technologies that will likely be used in the
near future for the diagnosis and prognostication of
ALL include drug resistance assays which may be
performed using flow cytometry methodol ogies, mi-
croarray technology which has been used to identify
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novel genes of prognostic importance in ALL and
may be used to identify relevant patterns of gene ex-
pression and proteomics which involve the study of
proteins and their interactions, Dr. Melnick says.

These methodol ogies are among those that fall
into the evolving field of cytomics, considered to be
the science of cell-based analysis that integrate ge-
nomics and proteomics with dynamic functions of
cells and tissues, Dr. Melnick says. This burgeoning
field isof particular relevance to acute leukemia and
other hematopoietic malignancies because of therel-
ative easein which the cells of inters may be separat-
ed for analysis.

Looking Ahead

In summary, Keeney saysthefuturefor diagnostic
testing and disease monitoring is a promising field
and advances in molecular and cellular analysiswill
have an increasingly important role to play in this
group of diseases.
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Questions for STEP Participants

Answer questions only on the official STEP answer sheet. If you do not have the official STEP answer shest,
ayear's supply can be obtained (at no cost), smply by writing to: STEP Program Answer Sheets, American
Medical Technologists, 10700 W. Higgins Road, Suite 150, Rosemont, IL 60018, or by fax: 847/823-0458, or by

e-mail: paula.simoncini @amt1.com.

In addition to marking your answers, be sureto include all the required information on the answer sheet and

aprocessing fee of $3.00 per article.

In the following, choose the one best answer for each question.

1 Leukemiaariseswhen agenetic alteration
occursin the hematopoietic stem cell or very
early progenitor cell.

A. True
B. Fdse

2 Whichisnot asubdivision of leukemia?
A. Acute myeloblastic leukemia
B. Acutelymphoblastic leukemia
C. Chronic myeloid leukemia
D. Chroniclymphoid leukemia
E. All of the above are correct

3 Inacute myeloblastic leukemia, an elevated
lymphocyte count detected by a hematol ogy
analyzer is often thefirst indication that a

patient may have a disease affecting the blood.

A. True
B. Fadse

4 Inchronicleukemias, patients often present a
severeillnessthat resultsin either bleeding or
infection.

A. True
B. Fdse

5wm orphologic examination with amicroscope
isthefirst critical stepin diagnosing and
classifying leukemias.
A. True
B. Fdse

6 Thehallmark of chronic leukemiaisthe pres-
ence of very immature cells. In contrast, acute
leukemias are associated with more mature
lymphoid or myeloid célls.

A. True
B. Fdse

7 In aspecific subtype of acute myeloblastic
leukemig, i.e., promyelocytic, flow cytometry
isoften thefirst indicator that diseaseis pre-
sent and will work in conjunction with cytoge-
neticsto ensure confirmatory testing is done
using fluorescencein situ hybridization
(FISH).

A. True
B. Fdse

8 Acuteleukemiaisthe most common cancer in
children.
A. True
B. Fdse

9 Technol ogies such as FISH and nucleic acid
amplification are routinely employed to
eva uate chronic lymphoid leukemia.
A. True
B. Fdse

10 Novel technologiesthat will likely be used
soon for the diagnosis and prognostication of
acute lymphoblastic leukemiainclude:

A Drug resistance assays
B. Microarray technology
C. Proteomics

D. All of theabove

E. AandConly
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Announcing!!

“Home Study Course for Laboratory Supervisors

and Managers”

Association for
Continuing
Education

The course consists of nine (9) modules which include three to five or more lessons per module.
The American Medical Technologists Institute for Education (AMTIE) will award 37 hours of
continuing education upon successful completion of the course examination. Cost $150.00.

Also available:

Stress Management * 3 Clock Hours
Time Management* 3 Clock Hours
Microscopic Examination of the Urinary Sediment 7.5 Clock Hours

*Module included in the Supervisor/Manager Course

Name:

$20.00
$30.00
$30.00

Address:

City, State, Zip Telephone # AMT ID #

Return this form with check or money order to: ~ Association for Continuing Education
PO. Box 573
Beaufort, SC 29902
ACE-CE@embargmail.com

Approved provider AMTIE #144790
Approved provider Florida Board of Clinical Lab Personnel #50-4854
Approved provider California Department of Health Services Agency (AMTIE provider #61)
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Home Study Units for AMT Members

Offered by Advanced Learning

These self-instructional units, written for medical assistants working in physicians’ offices, contain information that may be useful to many other
healthcare practitioners. Each unit provides lists of suggested reading materials, available resources and support groups. All units have been
reviewed and approved for Continuing Education for AMT members by American Medical Technologists Institute for Education (AMTIE).

To participate in home study programs: 1) order units directly from Advanced Learning using the form below (photocopies acceptable); 2)
complete unit and AMTIE post test enclosed with unit; and 3) send completed post test to Advanced Learning, 1130 Del Mar, Wichita, KS
67216. Results of your participation will be recorded in your AMT continuing education file.

NOTICE ON HOME STUDY UNITS:

We have two new units to offer you under the heading of Obstetrics and Gynecology: “The Breast in Health and Disease Part Ill (Implants)”
and “Postpartum: the 4th Trimester.”

Remember that revised units can be taken for credit even if you have done them before. This is due to the fact that there have been so many

changes.

Obstetrics and Gynecology
Unit 1, Dealing with Miscarriage (#01-1)

Unit 2, PMS & Premenstrual

Dysphoric Disorder (#01-2) MM

Unit 3, Early Pregnancy Care (#01-3)
Unit 4, Endometriosis (#01-4)
Unit 5, Menopause (#01-5)

Unit 6, Adolescent Gynecology (#01-
Unit 7, The Breast in Health and Disease Part |

(#01-7)

Unit 8, The Breast in Health and Disease Part Il

(#01-8)

6)

Unit 9, The Breast in Health and Disease

Part IIl Implants) (#01-9)

Unit 10, Postpartum, the
4th Trimester (#01-10)

Neurology
Unit 1, Cerebral Palsy (#02-1)

Family Practice
Unit 1, Systemic Lupus Erythematosus (#05-1)

Unit 2, Alzheimer’s Disease, Part 1 (#02-2) [HAUE31] Unit 2, Chronic Fatigue Syndrome (#05-2)

Unit 3, Alzheimer’s Disease, Part Il (#02-3)

Unit 4, Headaches (#02-4) GIAHEN
Unit 5, Multiple Sclerosis (#02-5)

Respiratory llinesses
Unit 1, Asthma (#03-1)
Unit 2, Sinusitis (#03-2)

Cardiology
Unit 1, Mitral Valve Prolapse (#04-1)

Unit 2, The Etiology of Chest Pain (#04-2)

Unit 4, Diabetes Mellitus (#05-4)
Unit 5, Lyme Disease (#05-5)
Unit 6, Fibromyalgia (#05-6)

Psychology
Unit 1, Anorexia Nervosa (#06-1)
Unit 2, Panic Disorder (#06-2)
Unit 3, Dealing with Depression (#06-3)

Gastroenterology
Unit 1, Irritable Bowel Syndrome (#07-1)

Pediatrics
Unit 1, Ear Infections in Children (#08-1)

REA

ORDER FORM — HOME STUDY UNITS FOR AMT MEMBERS

The following self-instructional units are AMTIE-approved for AMT Continuing Education.

CLOCK UNIT QUANTITY TOTAL
PROGRAM HOURS CosT ORDERED COsT
Obstetrics and Gynecology
#01-1 Dealing with Miscarriage 2.0 $20.00 $
#01-2 PMS & PDD 4.0 $27.00 $
#01-3  Early Pregnancy Care 3.0 $25.00 $
#01-4  Endometriosis 25 $22.00 $
#01-5 Menopause 3.0 $25.00 $
#01-6  Adolescent Gynecology 4.0 $27.00 $
#01-7  The Breast in Health and
Disease, Part | 3.0 $25.00 $
#01-8  The Breast in Health and
Disease, Part Il 4.0 $27.00 $
#01-9  The Breast in Health and
Disease, Part lll (Implants) 3.0 $25.00 $
#01-10 Postpartum, the 4th Trimester 5.0 $30.00 $
Neurology
#02-1  Cerebral Palsy 2.0 $20.00 $
#02-2  Alzheimer's Disease, Part | 4.0 $27.00 $
#02-3  Alzheimer's Disease, Part Il 25 $22.00 $
#02-4  Headaches 6.0 $35.00 $
#02-5  Multiple Sclerosis 4.0 $27.00 $
Respiratory llinesses
#03-1  Asthma 3.0 $25.00 $
#03-2  Sinusitis 3.0 $25.00 $
Cardiology
#04-1  Mitral Valve Prolapse 2.0 $20.00 $
#04-2  The Etiology of Chest Pain 3.0 $25.00 $
Family Practice
#05-1  Systemic Lupus Erythematosus 3.0 $25.00 $
#05-2  Chronic Fatigue Syndrome 3.0 $25.00 $
#05-4  Diabetes Mellitus 5.0 $32.00 $
#05-5  Lyme Disease 3.0 $25.00 $
#05-6  Fibromyalgia 5.0 $32.00 $
Psychology
#06-1  Anorexia Nervosa 3.0 $25.00 $
#06-2  Panic Disorder 25 $22.00 $
#06-3  Dealing with Depression 3.0 $25.00 $
Gastroenterology
#07-1  Irritable Bowel Syndrome 3.0 $25.00 $
Pediatrics
#08-1  Ear Infections in Children 3.0 $25.00 $
Add Shipping Charges: $3.00: 1 unit; Plus Shipping Charges: $
$5.00: 2-6 units; $6.00: over 6 units
AMOUNT ENCLOSED: $
Note: Orders outside of the United States

will be billed separately

SEND ORDER AND PAYMENT TO:

Advanced Learning
1130 Del Mar
Wichita, KS 67216

(Make checks payable to Advanced Learning)

Photocopies of this form are acceptable.

HOME STUDY UNITSTO BE MAILED TO: (print or type)

Name
Street Address
City State____Zip
dRMA  OMT  [AMLT [QRDA [QARPT
AMTID#___ | | || |

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
o

Continuing Education Topics & Issues = January 2009 27



CE Modules
Available

The American Medical Technologists Institute for Edu-
cation (AMTIE) has available several subject matter
monographs which can be used to obtain your neces-
sary continuing education clock hour credits. The
modules each consist of a number of genera articles
and past STEP articles on specific topics. Monograph titles, clock hour credits and costs are listed
below. (Credits earned are accepted by the state of Florida [Provider #50-2206] and the State of
California [Provider #0061] for MT and MLT licensure renewal.)

TITLE CLOCK HOURS COST*
Immunology 26.0 hours $40.00
NEW! Immunology Vol 11 4.0 hours $15.00
Microbiology Vol | 16.75 hours $40.00
Microbiology Vol 11 14.0 hours $35.00
Microbiology Vol 11 14.75 hours $35.00
Microbiology Vol 1V 23.0 hours $50.00
NEW! Microbiology Vol V 8.0 hours $50.00
Hematology 21.0 hours $50.00
NEW! Hematology Vol 11 4.0 hours $15.00
Management Vol | 7.0 hours $20.00
Management Vol Il 8.0 hours $20.00
Chemistry Vol | 11.6 hours $30.00
Chemistry Vol 1l 10.25 hours $30.00
Chemistry Vol 111 19.5 hours $40.00
NEW! Chemistry Vol IV 4.0 hours $15.00
Topicsin Denta Assisting 7.0 hours $20.00
Topicsin Medical Assisting Vol | 11.6 hours $30.00
Topicsin Medica Assisting Vol 11 10.5 hours $30.00
NEW! Topicsin Medical Assisting Vol 111 7.0 hours $20.00
Please send me the modules circled below.
Micro | Micro V Chemistry Il Management Il Medical |
Micro Il Hematology Chemistry Il Dental Medical Il
Micro IlI Hematology I Chemistry IV Immunology Medical Il
Micro IV Chemistry | Management | Immunology Il
Payment Information: Name:
___ Visa Address: Return this form with payment to:
___Discover City, State, Zip: American Medical Technologists
___ MasterCard AMT ID# (if applicable): 10700 W. Higgins Rd., Suite 150
___ Check (US funds only, payable to AMT) FLORIDA JC# (if applicable): Rosemont, lllinois 60018
Amount: Telephone number:
(Illinois residents add 10.25% for sales tax.) Card number Expiration date:
(Foreign shipping add $10.00.) Signature:

*Cost includes exam sheets and grading. In order to receive a certificate of completion, all articles in the module must be completed and mailed back at the same time.
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AMT

American Medical Technalogists
Certifying Excellence in Allied Health

SUBSCRIPTION ORDER FORM for NON-MEMBERS*

(*AMT members receive subscriptions as a member benefit at no extra charge.)

PROFESSIONAL NEWS AND AN OPPORTUNITY FOR CONTINUING EDUCATION

AMT EVENTS
JOURNAL OF CONTINUING EDUCATION TOPICS & ISSUES

AMT EVENTS is published in March, June, September and October. These issues contain feature articles, orga-
nizational, industry, professional, and legislative news.

JOURNAL OF CONTINUING EDUCATION TOPICS & ISSUES is published in January, April and August. These
issues contain technical/scientific articles and the continuing education STEP program whereby readers earn
Clock Hours for participating in the program of article study and response to questions. The non-member sub-
scription fee of $50.00 plus an additional enrollment fee of $35.00 entitles non-AMT registrants to have their
earned STEP credits recorded by the AMT Institute for Education. (This fee is for non-members only. AMT
members are automatically enrolled as a member benefit at no extra charge.) (There is an additional $3.00
processing fee per each answer sheet submitted.)

To subscribe (includes four issues of AMT EVENTS and three issues of JOURNAL OF CONTINUING EDUCATION
TOPICS & ISSUES), complete the coupon below and mail with a check, money order, or charge to your Visa,
MasterCard or DiscoverCard.

Mail to: American Medical Technologists
10700 W. Higgins Rd., Suite 150
Rosemont, Illinois 60018
(Please print)
Name

Organization

Address

City State Zip Phone Number

One year subscription $50.00 1 $60.00 Foreign 4

One year subscription and STEP enrollment for non-members only ~ $85.00 1 $95.00 Foreign 4
(AMT members are automatically enrolled at no additional cost.)

Check or money order enclosed 4
Please charge to my Visald  MasterCard d  DiscoverCard U

Acct. # Expiration Date

Account in name of

Signature
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A e s mama 55 3 concise Introduction to the Clinical Laboratory
source of information. It offers a
concentrated review of the most for MT, MLT, COLT and RPT
pertinent basic material covering rules
and regulations for health care Sl N - o
workers, The manual will help 1o by Patrick V. Cuviello, MS, M1
prepare  you  for the  certifying Topics covered include:
examination The Microscope Solutions CLIA'SB Organizations
he manual covers basic to intermediate Laboratory Procedures Abbreviations Safety Chemistry
knowledge. It may be used as a review as Universal Precautions Mathematics Quality Control Exponents
well as for continuing education. In writing the Proper Use of the Instrumentation Scientific Numbers Rounding Numbers
manual, the author has drawn upon his Centrifuge Scientific Notations  Review Questions and Answers
experiences as an educator, practicing medical
technologist and laboratory director. This volume
contains several n conjunction with Cuviello’s Refe Manuals of Medical -
::d”qu*m Technology, Volumes | and 11, this manual is excellent as an additional review
at the end of each for the MT, MLT and COLT certifying examination.
topic The Introduction to the Clinical Laboratory has been approved for 15 contact
hours in Categorv L. ~
: """""""""""""""""""""""""""""""""""""""""""""" e T T
L}
H TO ORDER, SEND: $25.00 Texas Residents include 8.25% Sales Tax (S 2.06 ) y
1 i
]
! SHIPPING AND HANDLING SHIPPING AND HANDLING FOR OTHER COUNTRIES .
| 11.8.A. Residents i :
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]
y $10.00 Orders from other arcas outside the USA check with the local post office for the cost of !
; WPayments must be made via check ar money order. AIRMAIL DELIVERY. Plus $4.00 for Shipping and handling for 4 Ibs, 10 oz H
L]
\ Name Send orders to: :
! 5 : Patrick Cuviello, MS MT(AMT) !
! Telephone No. (optional) eml '
1 Address H P ¥ 4000 Old Mill Rd. -
! w S Waco, TX 76710 !
1 City/State/Zip H
[ 1 . Enclosed is: i
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e uals, i
upon his experiences as an educator, practicing fopee ) Topics cove_red !I'I Volume | include:
medical technologist and laboratory director. Microscopy Urinalysis Serology
‘The manuals cover basic-to-ntermediate knowledge. Hematology . Pa‘as'tqbg'f Bm"m
The topics presented are most central to the knowledge TOPICS covered in Volume Il include:
areas, without the excess verbiage found i many Clinical Chemistry Immunohematology
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Fast Facts

The Scoreboard on Racial
and Ethnic Disparities in
Health Care

The overal health of the population hasimproved
over the past decade, but not all citizens have shared
inthe improvements.

Access to primary care

Primary careisthe underpinning of the hedlth care
system. Research hasindicated that having aroutine
and usua source of care raises the chance of receiv-
ing preventive care and other health services.

 Hispanic children are nearly three times more
likely as non-Hispanic white children to have
no routine and usual source of hedlth care.

e About 30% of Hispanics and 20% of African-
Americans lack aroutine and usua source of
health care compared to less than 16% of Cau-
casians.

Diagnosis and Treatment
Race and ethnicity influence the chance of receiv-
ing many specific procedures and treatments.

 Heart disease: African Americansare 13% less
likely to undergo coronary angioplasty and 1/3
less likely to undergo bypass surgery than are
Caucasians.

e Asthma: Among preschool children hospital-
ized for asthma, only 7% of African-American
and 2% of Hispanic children, compared to 21%
of Caucasian children, are prescribed medica
tionsto prevent future asthma-related hospital-
izations.

 Breast cancer: The length of time between an
abnormal screening mammogram and the fol-
lowup diagnostics test to determine whether a
woman has breast cancer ismore than twice as
long in Asian-American, African-American,
and Hispanic women than in Caucasian
women.

Physician Decision-making

Factors other than insurance and income influence
the quality of care people get. In a small study of
physician decisions, it was noted that African-Amer-
ican women were significantly less likely than Cau-
casian men to be recommended for cardiac cather-
ization when both groups reported the same
symptoms.

Hospital Characteristics

A Boston quality-of-care study indicated that the
quality of care for African-Americans was lower in
non-teaching hospitals than in teaching hospitals. In
another study, Caucasian patients were more likely
than Hispanic and African-Americans to receive in-
vasive cardiac procedures, afactor strongly associat-
ed with quality of cardiac care.

Cultural and Communications Barriers

Cultural expectations, assumptions, and language
factors affect the way patients and cliniciansinteract,
which surely affects the health care patients get and
the outcome of their care.

References

Statistics and factual statementswere taken from “Addressing
Racial and Ethnic Disparitiesin Health Care,” Agency for Health-
care Research Quality (AHRQ), http://www.ahrg.gov; http://
www.bls.gov

“Tips for Adult Learners — College Success,” The Thomson
Corp., Lawrenceville, NJ

This “ Fast Facts” article was prepared by
Gerard P. Boe, PhD, Executive Director of
American Medical Technologists' Institute for
Education (AMTIE), Editor of AMT Journal of
Continuing Education Topics & Issues, and
Chair, AMT CLC Evaluation Committee. e
welcome reader submissions for future “ Fast
Facts” Send them to the AMT Office, attention
Journal Editor.
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" One Team

One Goal

Improving Oral Health

No matter the setting or the location,
assistants enhance the delivery of quality
dental health care and are critical members
of the dental team. The role of dental
assistants has evolved over the years,

with assistants now involved with many
aspects of a dental practice.

March ].-7, 2009, has been

designated by the American Dental
Assistants Association, along with

the American Dental Association,

the Canadian Dental Association

and the Canadian Dental Assistants’
Association, as the perfect time to
acknowledge and recognize the versatile,
multitalented member of your dental

team—your Dental Assistant. % “ N / )

\S o
N —
o= =

DENTAL
ASSISTANTS

W E E K
March 1-7, 2009

ADA. American
Dental
Association®

Q

This message is promoted by the American Dental Association’s Council on Dental Practice in cooperation with the American Dental Assistants
Association, Chicago, IL, the Canadian Dental Assistants’ Association, and the Canadian Dental Association, Ottawa, Ontario.



www.Medialablnc.net
(877) 776-8440

@lﬂﬂ. Inc.

Lab Managers: Take control of Compliance,
Training Documentation, and CE with MediaLab
for Clinical Laboratories

MedialLab is an ideal solution for busy laboratory administrators. The
MedialLab system for the laboratory offers all the benefits of LabCE for
individuals, plus a powerful, easy-to-use learning management system
that helps you manage safety, compliance, and continuing education
requirements for your employees.

Deliver customizable OSHA, HIPAA, and Medicare compliance courses to
your entire staff. Make sure your employees meet AMT and state CE
requirements and stay up-to-date with our ever-growing library of
P.A.C.E.-approved continuing education courses.

Easily customize Medialab’s online courses for your facility. Build your
own online courses in minutes from your existing Word and PowerPoint
fraining materials. Go paperless with MedialLab's powerful online
competency checklist system that helps you track employee
performance and proficiency.

The MedialLab system starts at just $345/year for up to 25 employees.
Learn more and get an instant quote at www.MedialLablnc.net or
call (877) 776-8460.

LaoCE

LabCE.com by MediaLab: Quality Continuing
Education for Medical Technologists at One
Affordable Price

www.LabCE.com
(877) 776-8460

Meet AMT and state continuing education requirements with online CE
courses for medical technologists. LabCE.com by MedialLab provides
convenient, affordable continuing education for your AMT certification
renewal, and all courses accepted for state license renewal in CA, FL,
and other licensure states.

With your $95 annual subscription, you'll have unlimited access to

48+ online CE courses, including over 80 P.A.C.E. credit hours acceptable
for AMT's Certification Continuation Program and state license renewal.
Topics include chemistry, hematology, microbiology, laboratory safety,
quality control, and more. Your subscription includes at least ten new
courses per year, so you can keep up with CE and compliance
requirements. Courses are written by experienced laboratory

practitioners and educators.

LabCE.com subscriptions are all-inclusive. There's no extra charges for
course material, exams, grading, or certificates. Access your CE records
and print certificates at your convenience. Take courses online instantly,
or print material to read away from your computer

Most popular included courses:

Cerebrospinal Fluid (3 CE hours)

Current Topics in Clinical Microbiology (6.5 CE hours)
Electrophoresis (1.5 CE hours)

Fundamentals of Molecular Diagnostics (1 CE hour)
Quality Control (2 CE hours)

Bioterrorism Response (1.5 CE hours)

See dll included courses at www.LabCE.com

Continuing Education Topics & Issues < January 2009

“MediaLab is easy to navigate and very
user friendly. Keeps our employees from
having to travel for CE.”

Vickie Schauster
Grand River Medical Center
Rifle, CO

“] recommended MediaLab to our state
CLIA inspectors so that they could
pass the info along to other labs in need
of meeting continuing education and
training requirements.”

Karon May

Oncology Alliance
Milwaukee, WI

“It’s a simple, user-friendly system
that can provide the training at a
minimum expense. It is a simple, yet
comprehensive program for monitoring
compliance with safety training.”

Susan Stockmaster
Trident Technical College
Charleston, SC

“Being able to track many employees
with a couple clicks of the mouse
is wonderful!”
Bridget McCay
MedLab
Cincinnati, OH

“Excellent availability of a variety of
courses, in addition to easy tracking
of tests completed and their results.
Medial.ab makes the importing and
customizing of courses very easy.”

Renee Liscio,
Rouge Valley Health System
Toronto, Ontario

“MediaLab is a great value for employee
continuing education. Everything is
right there: the review,

the tests and the technical support.”

Brenda Wood,
Down East Community Hospital

Machias, ME

“MediaLab’s CourseBuilder feature has
allowed us to transfer our competencies
from cumbersome paper forms to an
easily trackable online form which is
accessible anywhere. Other programs
did not allow the customization for
competencies that we required.”

Stacey Omland,
St. Mary’s Health Care
Grand Rapids, MI

[

LabCE Courses coming soon:
* Anfibody Identification

* Mulfi-Drug Resistant Organisms in
Healthcare Facilities

¢ Hemochromatosis

e Autoimmune and Drug-induced
hemolytic anemias

/)
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ABSTRACTS FROM THE CURRENT LITERATURE

None of us can read all the medical literature, even that that pertains particularly to medical technology.
Presented below are short abstracts from current literature presented with the hope that they will answer
some of your questions and lead you to a better understanding of what is happening. You are encouraged to
send copies of articles you have found in journals or on the Internet to AMT and we will abstract them for an
upcoming issue. We encourage and welcome future contributors from readers of this journal. Please send
your abstracts to Editor, Journal of Continuing Education Topics & Issues, 10700 W. Higgins Rd., Suite 150,
Rosemont, IL 60018.

The following abstracts were contributed by David Plaut, Plano, TX, who is AMT’s book reviewer and a
frequent speaker at AMT annual conventions.

Your hospital librarian or your public librarian can help obtain copies of the full text of these articles.

Direct comparison of the BD phoenix system with the MicroScan WalkAway system for
identification and antimicrobial susceptibility. J Clin Microbiol. 2008 Jul;46(7):2327-33.
Snyder JW, jwsnydOl@gwise.louisville.edu
The Phoenix automated microbiology is designed for the rapid identification (ID) and antimicrobial sus-
ceptibility testing (AST) of clinically significant human bacterial pathogens. We evaluated the performance of
the Phoenix instrument in comparison with that of the MicroScan WalkAway system in the ID and AST of
gram-negative clinical strains and challenge isolates of Enterobacteriaceae (n = 150) and nonfermentative
gram-negative bacilli (NFGNB; 45 clinical isolates and 8 challenge isolates). ID discrepancies were resolved
with the APl 20E and API 20NE conventional biochemical ID systems. The standard disk diffusion method
was used to resolve discordant AST results. The overall percentages of agreement between the Phoenix ID
results and the MicroScan results at the genus and species levels for clinical isolates of Enterobacteriaceae
were 99 and 98%, respectively; following resolution with conventional biochemical testing, the accuracy of
the Phoenix system was determined to be 100%. For NFGNB, the levels of agreement were 100 and 98%, re-
spectively. Both systems incorrectly identified the majority of the uncommon nonfermentative non-
pseudomonal challenge isolates recovered from cystic fibrosis patients; these isolates are not included in the
databases of the respective systems. For AST of Enterobacteriaceae, the rate of complete agreement be-
tween the Phoenix results and the MicroScan results was 97%. For NFGNB, the rate of complete agreement
between the Phoenix results and the MicroScan results was 89%. Following the confirmatory testing of nine
clinical isolates initially screened by the MicroScan system as possible extended-spectrum-beta-lactamase
(ESBL)-producing organisms (seven Klebsiella pneumoniae isolates and two Escherichia coli isolates), com-
plete agreement was achieved for eight isolates (one ESBL positive and seven negative); one false positive
was obtained with the Phoenix instrument. The MicroScan system correctly detected the 10 ESBL challenge
isolates, versus the 6 detected by the Phoenix system. Overall, there was good correlation between the
Phoenix instrument and the MicroScan system for the ID and AST of Enterobacteriaceae and common
NFGNB. The Phoenix system is a reliable method for the ID and AST of the majority of clinical strains encoun-
tered in the clinical microbiology laboratory. Until additional performance data are available, results for all
Klebsiella pneumoniae or Klebsiella oxytoca and E. coli isolates screened and confirmed as ESBL producers
by any automated system should be confirmed by alternate methods prior to the release of final results.
Note: For more on comparison of this type of instrumentation visit pubmed (the national library of medicine
websites for abstracts) and look at these other articles.
= Two-center collaborative evaluation of performance of the BD phoenix automated microbiology system
for identification and antimicrobial susceptibility testing of gram-negative bacteria. [J Clin Microbiol.
2006]
= Evaluation of the Phoenix system for identifying and determining the susceptibility of clinical isolates.
Comparative study with the Microscan system] [Rev Esp Quimioter. 2004]
= Detection of extended-spectrum beta-lactamases among Enterobacteriaceae by use of semi-automat-
ed microbiology systems and manual detection procedures. [J Clin Microbiol. 2007]
= Evaluation of the BD Phoenix automated microbiology system for identification and antimicrobial sus-
ceptibility testing of Enterobacteriaceae. [J Clin Microbiol. 2006]
« Two-center collaborative evaluation of the performance of the BD Phoenix automated microbiology sys-
tem for identification and antimicrobial susceptibility testing of Enterococcus spp. and Staphylococcus
spp. [J Clin Microbiol. 2003]

Targeted therapy of cancer: new roles for pathologists--prostate cancer. Mod Pathol.
2008 Suppl 2:544-55. Rubin MA. rubinma@med.cornell.edu

The clinical dilemma today in the management of prostate cancer (PCA) is to distinguish men who need
definitive treatment from men who have indolent disease. As demonstrated most recently by the randomized
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Scandinavian trial evaluating the benefit of prostatectomy over Watchful Waiting, surgery significantly de-
creased the risk of death from PCA. However, this same study also suggests that 19 men need to be treated
to benefit one man. Given the high prevalence of the disease, the aging of the population, and the potential
morbidity of treatment, the ability to distinguish aggressive from indolent forms of PCA is critical. (At this time,
there is not an easy way to differentiate them.) Novel therapies are in various stages of clinical trials. The dis-
covery of novel therapeutic approaches is an active area of clinical research. Eliminating aggressive PCA be-
fore it advances is a high priority in the biomarker field. In addition, the recent discovery that a significant per-
centage of PCAs harbor a TMPRSS2-ETS gene fusion suggests that targeting either the ETS transcription
factors or the fusion product may offer a novel approach to therapy. However, in 2007, the mainstay of treat-
ment for advanced PCA remains androgen ablation therapy as originally introduced in the early 1940s.

Targeted therapy of cancer: new roles for pathologists in colorectal cancer. Mod Pathol.
2008 Suppl 2:523-30. Hamilton SR. shamilto@mdanderson.org

Personalized/individualized/tailored therapy for each patient is an important goal for improving the out-
come of patients with colorectal adenocarcinoma and includes the intention to maximize efficacy and mini-
mize toxicity of chemotherapeutic agents. Numerous barriers must be overcome to reach this goal because
outcome is affected by an unholy trinity of tumor characteristics that include somatic alterations at the DNA,
RNA, and protein level; patient characteristics that include germline genetic differences such as polymor-
phisms in enzymes affecting the metabolism of chemotherapeutic agents; and environmental exposures and
factors that include diet and physical activity. At present, evaluation of epidermal growth factor receptor
(EGFR) expression by immunohistochemistry in colorectal adenocarcinoma is generally required for treat-
ment with one of the monoclonal antibody therapies directed against that target, despite the absence of evi-
dence for predictive value of the assay, whereas EGFR fluorescent in situ hybridization (FISH) may be predic-
tive. Numerous other potential markers have been identified but have not yet reached levels of evidence that
support their routine usage. Additional markers will come into routine usage as reports of research studies
continue to appear in the literature. Clinical trials driven by molecular targets and agents directed against
them, and understanding of the conflicting data on utility of markers reported in the literature, are needed to
advance the field.

Can increased incidence of deep vein thrombosis (DVT) be used as a marker of quality of
care in the absence of standardized screening? The potential effect of surveillance bias
on reported DVT rates after trauma. J Trauma. 2007 63:1132-5; discussion 1135-7. Haut
ER, et al. ehautl@jhmi.edu

Deep vein thrombosis (DVT) is a significant cause of morbidity and mortality in trauma patients, even with
appropriate prophylaxis. Many national agencies have suggested DVT incidence as a measurement of health
care quality, but none has recommended a standardized screening approach. Duplex ultrasound serves an
important role as a noninvasive diagnostic tool for detection of DVT (as is d-dimer). However, screening of
asymptomatic patients for DVT is somewhat controversial and these practices vary widely among trauma
centers. We hypothesized that as the number of screening duplex examinations in trauma patients increases,
the rate of DVT identification will also increase. A retrospective cohort study of 21,961 patients from an urban,
university-based Level | trauma center for more than 11 years (1995-2005) was undertaken. We grouped pa-
tients according to admission at the trauma service either before or after implementation of a written practice
management guideline for DVT prophylaxis and duplex ultrasound surveillance in 1998. We compared du-
plex, DVT, and pulmonary embolism rates per 1,000 trauma admissions. The proportion of trauma patients
having a duplex ultrasound increased significantly (20.9-81.5 per 1,000 trauma admissions). The rate of DVT
reported increased 10-fold (0.7-7.0 per 1,000 admissions) between the two periods. The pulmonary em-
bolism rate increased almost fivefold (0.7-3.2 per 1,000), although this difference was not statistically signifi-
cant. Increasing the number of duplex screening exams resulted in an increased rate of DVT identification. In
the absence of standardized surveillance, DVT rates may be more influenced by how often caregivers look
for these events rather than the quality of care provided.

BNP-guided therapy optimizes the timing of discharge and the medium term risk stratifi-
cation in patients admitted for congestive heart failure. Monaldi Arch Chest Dis. 2007
Sep;68(3):154-64. (In Italian). Valle R, et al. robertovalle@libero.it

Despite a consistent body of data demonstrating the benefits of drug therapy in HF, persistently high rates
of readmission, especially within six months of discharge, continue to be documented. Plasma brain natriuret-
ic peptide (BNP), is correlated with the severity of left ventricular dysfunction and relates to outcome. The aim
of the study was to evaluate if plasma levels of BNP would provide an index to guide drug treatment and to
predict medium-term prognosis in HF patients after hospital discharge. We evaluated 200 consecutive pts
(35-96) years, 49% male versus 51% female hospitalized for HF (DRG 127). Standard echocardiography was
performed and left ventricular systolic/diastolic function was assessed; plasma BNP levels were measured on
days 1 and after initial treatment. Using a cut-off of 240 pg/ml and/or changes in plasma BNP (days 2-3 after
admission), 2 groups were identified: the low BNP group-responders (n = 68, BNP < 240 pg/ml and/or > 29%
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reduction) and the high BNP group-non responders (n = 132, BNP > 240 pg/ml and/or < 30% reduction). The
high BNP group showed a different pattern of clinical variables according to the severity of the disease New
York Heart Association (NYHA) functional class, left ventricular ejection fraction, ischemic etiology and age. A
sustained elevation of plasma BNP (> 240 pg/mL) indicated the presence of a clinical unstable condition re-
quiring further intervention whereas pts with low BNP values were discharged after 24 hours. During a mean
follow-up period of 3 months, there were 62 cardiac events, including 15 cardiac deaths, 22 readmissions for
worsening heart failure and 25 clinical decompensation requiring diuretic treatment. The incidence of clinical
events was significantly greater in the patients with higher levels of BNP (admission and discharge) than in
those with lower levels (42% vs. 10%) and plasma values > 500 pg/ml identified a subgroup at high risk of
death.

Haemolysis: an overview of the leading cause of unsuitable specimens in clinical
laboratories. Clin Chem Lab Med. 2008;46:764-72 Lippi G, et al. www.specimencare.com

While there is widespread perception that most medical errors arise from an inappropriate or delayed clini-
cal management, the issue of laboratory errors is receiving a great deal of attention due to their impact on the
quality and efficiency of laboratory performances and patient safety. Haemolytic specimens are a frequent
occurrence in clinical laboratories, and prevalence can be as high as 3.3% of all of the routine samples, ac-
counting for up to 40%-70% of all unsuitable specimens identified, nearly five times higher than other causes,
such as insufficient, incorrect and clotted samples. This article focuses on this challenging issue, providing
an overview on prevalence and leading causes of in vivo and in vitro haemolysis, and tentative guidelines on
identification and management of haemolytic samples in clinical laboratories. This strategy includes continu-
ous education of healthcare personnel, systematic detection/quantification of haemolysis in any sample, im-
mediate clinicians warning on the probability of in vivo haemolysis, registration of non-conformity, completing
of tests unaffected by haemolysis and request

Prevalence and type of pre-analytical problems for inpatient samples in coagulation
laboratory. J Eval Clin Pract. 2008 Apr;14(2):351-3 Salvagno GL, et al.

Evidence was provided that poor standardization in the extra-analytical phases of the testing process has
the greatest influence on test results, though little information is available so far on prevalence and type of
pre-analytical variability in coagulation testing. The present study was designed to describe all pre-analytical
problems on inpatient routine and stat samples recorded in our coagulation laboratory over a 2-year period
and clustered according to their source (hospital departments). Overall, pre-analytic problems were identi-
fied in 5.5% of the specimens. Although the highest frequency was observed for paediatric departments, in
no case was the comparison of the prevalence among the different hospital departments statistically signifi-
cant. The more frequent problems could be referred to samples not received in the laboratory following a
doctor's order (49.3%), haemolysis (19.5%), clotting (14.2%) and inappropriate volume (13.7%). Specimens
not received prevailed in the intensive care unit, surgical and clinical departments, whereas clotted and
haemolysed specimens were those most frequently recorded from paediatric and emergency departments,
respectively. The present investigation demonstrates a high prevalence of pre-analytical problems affecting
samples for coagulation testing. Full implementation of a total quality system, encompassing a systematic
error tracking system, is a valuable tool to achieve meaningful information on the local pre-analytic processes
most susceptible to errors, enabling considerations on specific responsibilities and providing the ideal basis
for an efficient feedback within the hospital departments.
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REGISTRATION FORM - American Medical Technologists
7 1st Educational Program & National Meeting
July 22 - 27, 2009 * Minneapolis, Minnesota
(also available on AMT website www.AMT1.com)

Registrant Information

(Please print or type) For Badge: How should we print your first name or nickname?

Name

Address

City, State, Zip Special Needs: O Check here if you have a disability and may require

accommodation to fully participate.

Country - If you have a special dietary need, please indicate:
Telephone: Business ( ) O Vegetarian O Other
Hom(-e ( ) AMT will make every effort to meet your special requirements. This does not
E-mail include your hotel restaurant meals or accessibility needs. Please inform the hotel
directly of any special requirements.
Employed by
Address Cancellation must be received by June 1, 2009. Refunds minus a $25

processing fee will be sent for all cancellations before June 1. No refunds

City, State, Zip issued after June 1.

Membership Information: AMT: MTO MLTO RPTO RMAO
COLTO RDAO Other3: AMT Registrant |ID#

E:ec'; f: ::t an AMTf_’“‘i”;:;;S - Register before May 1 and your name
eckirthis s your firs onvention will be entered in a drawing for

Check if Yyou are a student O School a free meeti ng registrationl
Check if you would like to be a speaker moderator O

Check if you are a 50-year member O 60-year member O

Registration Fees

(Please check appropriate boxes) Before May 1 After May 1 Enter
Member Nonmbr Member Nonmbr Student Fee Amount

O Full package Includes admission to all lectures, Monday Workshops, $300 | $360 | $335 [ $395 | $130
Continental Breakfast & Coffee Breaks Tuesday-Friday,
Welcome Reception, Awards Banquet Thursday,
Friday Business Meeting (AMT members only)

O Monday Workshops (if not registered for full package) $25 | $25 | $25 $25 | $25

O Tuesday Includes admission to all lectures, Continental Breakfast, $120 [$150 [($120 | $150 | $60
Coffee Breaks, Welcome Reception

3 Wednesday  Includes admission to all lectures, Continental Breakfast, $120 |$150 |$120 | $150 | $60
Coffee Breaks

O Thursday Includes admission to all lectures, Continental Breakfast, $180 [$210 [($180 | $210 | $120
Coffee Breaks, Awards Banquet

O Friday (*Friday limited to AMT members only) Includes admission $25 * [ $25 * *
to Town Hall & Business Meeting, Continental Breakfast, Breaks

O Friday Dinner Cruise on paddle wheel riverboat down scenic $52 | $52 | $52 $52 | $52

Night Social  St. Croix River, with time for browsing/shopping in quaint,
(optional) historic town of Stillwater. Includes round-trip bus

transportation from Hilton Hotel, buffet dinner, boat cruise
with music and dancing, tax & gratuity.

O Saturday Breakfast of Champions $22 | $22 | $22 $22 | $22

Spouse/Guest Registration

O Full package $132 O Tuesday $60 O Wednesday $60 O Thursday $120

O Spouse/Guest(s) Name Name
Payment Method — (check one) (U.S. Funds Only)
O Check made payable to AMT Total Registration Fee(s) $

O Master Card 0 Visa 0 DiscoverCard Donation to Chester Dziekonski Memorial

Account # Exp. Date Keynote Speaker Fund (optional) $
Account in name of TOTAL PAYMENT $
Signature

MAIL TO: AMT * 10700 W. Higgins Rd., Suite 150 + Rosemont, IL 60018 * (fax) 847/823-0458



Celebrate National Medical Laboratory Professionals Week * April 19-25, 2009
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LABORATORY PROFESSIONALS

GE
RESULTS

APRIL 19-25, 2009 National Medical Laboratory
Professionals Week

Latex Balloons
(pkg/10)
AMT2

Let the Laboratory Week
message fly throughout
your department or
institution. Purple latex
with white imprint.
Package of 10.
Quantity Range Price
Pkg/10 $3.99

Accent Tote Bag
AMT6

Your friends will admire this bag with a large

Sticky Notes

Qo

AMT1
3" x 4" 50-sheet pad is an
essential accessory to every
desk. Back adhesive will

stick to almost any surface
without leaving

any markings.

Quantity Range Price

1-10

_—"_'-'-.-.

Buttons (pkg/10)
AMT3
Show your pride! Features the NMLPW

logo with a laminated coating that resists
scratching. 1-3/4" x 2-3/4" rounded edges.

Package of 10.
Quantity Range
Pkg/10

Price
$5.99

main compartment, front slip pocket, and
adjustable shoulder-length trap.

13" x 132" x3 2"
Quantity Range
1-10
11- or more

Price
$9.99
$8.99

Paper Mate Breeze Pen

AMT7

This pen will make writing a Breeze! Writing
with genuine PaperMate® ink is smooth and
effortless, and the rubberized grip provides
comfort and control. A great gift that everyone
will use and appreciate.

Quantity Range

1-10

11- or more

SHIP TO: (please print clearly)

Price
$1.99
$1.75

$1.75

11-or more $1.65

Travel Mug

AMTS

Quantity Range
1-10
11- or more

Scrub Badge Pull
AMTS8
This fun badge pull will liven
up your lab and provide
the ideal stress reliever!
Features a smiling head
with crazy purple and
white feather hair.
Retractable cord with snap
clip pulls out from the
bottom to attach to ID clips.
Attach to uniforms with
the included metal clip and
lanyard on the back. Break-
away safety lanyard.
2-1/4" x 2-1/2".
Quantity Range Price
1-10 $3.75
11-ormore $3.25

Classic T-Shirt
(M, L, XL, XXL, XXXL)
AMT4
A wearable work of art in 100% preshrunk
cotton, features silk-screened NMLPW logo.
Upgraded 6.1 ounce heavyweight cotton.
M, L, XL, XXL (add $3), XXXL (add $5)
Quantity Range Price
1-10 $9.99
11-49 $8.99
50- or more $7.99

Large 16 oz. capacity tumbler with lustrous high gloss finish, double wall insulated, black splash resistant,
slider lid features a thumb-slide for opening/closing. Fits most auto cup holders and is top rack dishwasher
safe. The final word in quality and convenience, this ergonomically styled mug delivers every sip just right.

Price
$3.99

ID Holder
AMT9

Keep your ID close at hand
with this upgraded ID Holder.
Retractable cord fully extends
up to 33" and comes with a
swivel alligator clip attachment.
NMLPW logo protected by
epoxy dome for many years
of use. Guaranteed to
100,000 pulls.

Quantity Range  Price

1-10 $2.99

11-ormore  $2.75
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Item Quantity Price Total
Name AMT1 Sticky Notes
Institution AMT2 Latex Balloons (pkg/10)
AMT3 Buttons (pkg/10)
Address - d g
AMT4 Classic T-Shirt
City State Zip M
Daytime Phone: ( ) .
( ) XL
Fax:
XXL (add $3.00 each)
E-mail: XXXL (add $5.00 each)
METHOD OF PAYMENT: (check one) AMTS Travel Mug
O Pre-Payment: make check payable to Jim Coleman, Ltd.
(] VISA/MasterCard/American Express fax to 1-847-963-8200, AMT6 Accent Tote Bag
or online: www. jimcolemanltd.com/amt AMT7 Paper Mate Breeze Pen
Card # Exp. Date
[J Purchase Order ($100 minimum) fax to 1-847-963-8200. NO PHONE ORDERS. AMT8 Scrub Badge Pull
1. The vendor on your purchase order must be Jim Coleman, Ltd. AMT9 ID Holder
2.Submit a copy of the actual purchase order document with completed order form —
purchase requisitions are not acceptable. If faxing, do not mail confirmation. tehinn N
3. Purchase orders under the $100 minimum will incur a $5.00 invoicing fee. Please include this charge sf?gl%;r)ll:g&Handlmg Charges $350 Subtotal
as aline item. $5.00 - $25.00. . . 5750 10% Tax (IL only)
o . a $25.01 - $60.00. $9.95
Mail Your Order To: Credit Card Orders: Customer Service Call: $60.01 - $100.00 . © SIS0 qpinine /Handling
Jim Coleman, Ltd. Fax: 847-963-8200 847-963-8100 e §14.95 pping 8
Dept. AMT-09 Order Online at: or email: DU and above = Invoice Fee
428 S.VermontSt.  www.jimcolemanitd.com/amt  service@JimColemanLtd.com Ordiffgftﬁé’: m: zg:gﬁfear'nal A !
Palatine, IL 60067 double shipping charges Total
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