
Table of Contents

A m e r i c a n  S o c i e t y  f o r  H i s t o c o m p a t i b i l i t y  a n d  I m m u n o g e n e t i c s

A S H IQuarterly

Volume 26, Number 2
E d i t o r - i n - C h i e f
Judith E. Baker, CHS, I(ASCP)

A s s i s t a n t  E d i t o r
Jennifer Szwalek

S e c t i o n  E d i t o r s
Francesco M. Marincola, MD
Basic Science

Steven K. Takemoto, PhD
Clinical Science

Patty Saiz, CHS, CHT
Technological Issues 

E x e c u t i v e  D i r e c t o r
Len Morrissey

C o p y  E d i t o r
Sohini Mitra

G r a p h i c  D e s i g n e r
Mark Denato

ASHI Quarterly is published quarterly by the
American Society of Histocompatibility and
Immunogenetics, 17000 Commerce Parkway,
Mount Laurel, New Jersey 08054. Subscription
rates are $35 within the United States and
Canada, $40  outside the U.S. and Canada.
Subscriptions are accepted on a calendar year
basis. Remittance should be made by check,
draft or money order in U.S. currency, payable
to the American Society for Histocompatibility
and Immunogenetics. Notify ASHI of change of
address at least 30 days before date of issue by
sending both the old and new address. Multiple
reproductions of any material in this
publication is permitted only under license
from the American Society of
Histocompatibility and Immunogenetics with
the written permission of the authors. Fair use
of such material by individual readers and non-
profit libraries, such as making single copies of
an article for use in teaching or research, is
allowed. Consent of the authors and ASHI must
be obtained to reprint figures, tables or excerpts
from the printed matter. The statements and
opinions are not necessarily those of ASHI.
ASHI does not endorse any products. 

Copyright © 2002. American Society of
Histocompatibility and Immunogenetics.

www.ashi-hla.org

C o p y  E d i t o r ’ s  N o t e
Individuals interested in submitting articles for the ASHI Quarterly should observe the
following requirements:

• All articles must be submitted on a floppy disk or via e-mail in Microsoft Word format
• Include a hard copy of the article, typed and double-spaced

F e a t u r e s
SCIENTIFIC COMMUNICATIONS

HLA and Platelet Transfusion Outcome . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
HLA Matchmaker: A Molecularly Based 
Algorithm for Histocompatibility Determination. . . . . . . . . . . . . . . . . . . 60
Polymorphism and Antigenicity of HLA-MICA . . . . . . . . . . . . . . . . . . . . . 64
Diversity of NK Cell Receptors and their HLA class I Ligands. . . . . . . . . 68

HIGHLIGHTS
Tech Tips: Effect of Thymoglobulin on Immune Monitoring 
and Crossmatch Interpretation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
Summary of the Northeast Regional Education Workshop . . . . . . . . . . . 75
2002 ASHI Officers and Council Members . . . . . . . . . . . . . . . . . . . . . . . . . 76
New Members . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

D e p a r t m e n t s
EDITORIAL

Letter from the Editor-in-Chief . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
President’s Column . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
A National Conference to Analyze the Wait List 
for Kidney Transplantation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

COMMITTEE ACTIVITIES
ASHI Web Highlights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
Accreditation News . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

IN MEMORIAM
J. Marilyn MacQueen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

ASHI QUARTERLY CONTINUING EDUCATION QUIZ . . . . . . . . . . . . . . . . . . . . 66

Article submissions should be 
forwarded to:

ASHI Quarterly
Jennifer Szwalek
17000 Commerce Parkway, Suite C
Mount Laurel, NJ 08054
E-mail: jszwalek@ahint.com

Copy deadlines for 
future issues
Third Quarter 2002:
August 1, 2002

Fourth Quarter 2002:
November 8, 2002



ASHI Quarterly Second Quarter 200246

The editorial staff of the ASHI Quarterly is pleased to present to
you, the readers, the Second Quarter issue.  We hope that you
will find the articles in this issue interesting, thought-provoking
and, in some cases, useful in your day-to-day practice of
histocompatibility and immunogenetics.

This time of the year seems to be particularly busy with many
deadlines looming in the immediate future and many of the
members preparing for the ASHI Regional workshops and the
IHWC. I would like to thank everyone who contributed to this
issue of the Quarterly.  It represents a significant investment of
time on behalf of each of the authors but it also benefits those
of us that have the opportunity to read, enjoy and learn from
each of the articles.

Hopefully there is something for everyone in this issue.  You will
learn about “HLA and Platelet Transfusion Outcome” and some
interesting research that is continuing in this area.  You will be
given a personal tour of the “HLA Matchmaker” that is
available on the ASHI web site for all of us to use.  The article on
“Polymorphism and Antigenicity of HLA-MICA” is a wonderful
overview of this system and goes well with the article on the
“Diversity of NK Cell Receptors and Their HLA Class I Ligands.”
Perhaps the use of thymoglobulin has interfered with your
ability to perform immune monitoring or crossmatching post
transplant.  If so, be sure and read the “Tech Tips” section in
this issue.  For those of you interested in the wait list for kidney
transplantation, the editorial by Steve Takemoto, the Clinical
Science Editor, will give you a summary of a meeting held in
March 2002 to discuss the ever-expanding list of patients

awaiting renal transplantation.  Dr. Bray also discusses this
meeting in the President’s Column.  As always the Web
Highlights provide a continuation of the “tour” of the web site
looking at the “About ASHI”, “Accreditation” and “ASHI
Governance” areas.  Dr. Land has included an overview of the
April ARB meeting along with other pertinent information
regarding accreditation.  Lori Osowski and John Hart were kind
enough to provide a summary of the Northeast Regional
Workshop held in Baltimore, MD.  It was short notice to write
the summary and they did a great job.

Once again I would like to invite input from each of you as you
take time to read the articles in this issue. We welcome your
comments.  We would like to know what you like, what you
don’t like, what we can change, what articles you would like to
see in future issues, etc.  Send us your questions and we’ll try to
get them answered in the next issue.  Send us your articles and
we’ll publish them.  Send us your suggestions for articles and
we’ll try to find experts to write the articles.  Get involved!!  This
is your publication so let’s make it a publication “for the
membership, by the membership.”

For those of you wanting Continuing Education credits, don’t
forget to take the quiz and share it with others who may not
receive copies of the ASHI Quarterly.  This issue also contains
information for the ASHI 28th Annual Meeting to be held in
Nashville in October.  Keep your eye out for registration
material, which you will receive shortly.  Mark your calendars
for October 19-23, 2002.

E D I T O R I A L

Letter From the Editor-in-Chief
Judith E. Baker, CHS, I(ASCP)
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Greetings to all ASHI members, friends and colleagues.  

ASHI has been well underway this year with many interesting
things in the works and on the horizon. We have completed the
transition to the new management company and are slowly
moving forward.  As with any new endeavor, there have been a
few “bumps in the road.” However, we have been working very
hard to iron out these wrinkles and move forward. 

One of the more interesting events that have taken place since
my last letter was the much talked-about “National Conference
to Analyze the Waitlist.”  This conference was co-sponsored by
AST, ASTS and CMS with ASHI as an invited participant.  The
conference took place on March 3-5 in Philadelphia, PA.  

The goal of the conference was to review the practices
surrounding the renal transplant waitlist.  The conference was
divided into four working groups that focused on the following
issues: 1) Access to the list.   2) Assigning Priority on the Waitlist.
3) Management of the Waitlist.   4) Expanded Criteria Donor
Kidneys.   Several ASHI members were in attendance and they
included: Dr. Dolly Tyan, Dr. Steve Takemoto, Dr. Ron Kerman,
Dr. Dan Cook, Dr. Mike Cecka as well as myself.  ASHI members
were placed on two of the groups: Management of the Waitlist
(Drs. Kerman and Cecka) and Assigning Priority on the Waitlist
(Drs. Tyan, Cook, Takemoto and myself).  Both working groups
provided for interesting discussions.  

Not unexpectedly, one of the main issues that arose in working
group #2 was the role/contribution of HLA points to organ
allocation.  The two issues that were discussed were equity and
utility.  The definition of equitable is “fair and impartial” while
the definition of utility is “useful and beneficial.”  Thus, was the
challenge of our group, to discuss a balance between equity
and utility.  

We first began by discussing the extremes; Egalitarianism and
Utilitarianism.  Egalitarianism is the term used to describe a
system that uses equity in access to an organ as the only
measure of success.  The best example of such a system would
be a lottery.  In this system, each individual has an equal chance
at obtaining an organ independent of any bias.  By contrast, a
total utilitarian view would use outcomes as the only measure
for success.  In this system, there would be many patient groups
that would not be considered appropriate candidates for
transplant because their predicted outcomes would not be
optimal.  Modeling both of these systems we see an egalitarian
system would give all an equal opportunity for a transplant but
the overall graft outcome would suffer.  In the utilitarian
system, we would enjoy the best graft outcome but at the cost
of many lives, lives that could have enjoyed a reasonable graft
outcome rather than facing death on the waitlist.  

In order to address this issue, we
looked at new data regarding HLA
matching, allocation and
outcomes in renal transplantation.
Several very interesting and
convincing pieces of data were
presented by the SRTR (Scientific
Registry for Renal Transplantation:
http://www.ustransplant.org).
Data were presented that
evaluated the impact of each
individual locus (A, B and DR) on
renal transplant outcome.  The
data clearly showed there were minimal effects of A-locus and
B-locus mismatching, but mismatching for 1 or 2 DR antigens
showed a significant decrease in graft survival (12 percent for 1-
DR MM and 22 percent for 2-DR MM).  These data were
compelling and led to the belief the current B-DR point
allocation system should be revised. With this in mind, data
were also presented that showed the impact on allocation and
outcome (graft survival) if; 1) all HLA matching were dropped
(excluding mandatory 6-ag match) or, 2) if only B-locus
matching was dropped.  The modeling showed if all HLA
matching were dropped there would be an approximate
11percent increase in allocation of organs to minorities.  The
down side was a predicted 8percent increase in graft loss.  By
contrast, dropping only B-locus matching produced an 8
percent  increase in allocation to minorities with only a
predicted 2 percent increase in graft losses. Based on all the
data, it was suggested that points should only be awarded for
DR-matching.  This idea will be presented to UNOS for
upcoming debate.  

Remember this conference was only to investigate issues and
make recommendations to UNOS.  Any proposal will still have
to pass through the complete UNOS process including public
comments.  Interestingly, an additional proposal was put forth
to consider actually subtracting points (i.e.; awarding negative
points) for very poor matches; e.g., 5 and 6 antigen
mismatches.  This idea was quite interesting and may also be
suggested to UNOS.   

Lastly, the group on managing the waitlist provided one
proposal that was important to ASHI members.  This proposal
had to do with managing patients on the waitlist and how often
it is necessary to screen samples for alloantibody.  This working
group came up with the following recommendation that will be
presented to UNOS: new patients should be screened for a
period of at least 3 consecutive months to establish a baseline
PRA.  Subsequent to this initial evaluation period, patients
could be screened on a quarterly basis. It would be up to the
individual laboratory/transplant program to provide data
supporting their choice of interval for antibody screening.
Note, however, this group strongly supported the current
practice of obtaining monthly samples from patients who are

E D I T O R I A L

President’s Column
Robert A. Bray, PhD, D(ABHI) 
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“active” on the waitlist so crossmatching could be performed
using the most current sera. Of additional importance with
respect to PRA testing was the belief that HLA laboratories
should provide support for antibody specificity analysis.   Both
the list management group as well as the group that discussed
access, strongly felt knowing unacceptable antigens is most
useful if sensitized patients are going to be considered for
transplants that are not 6-antigen matched. Our clinical
colleagues challenged the HLA community to provide such
testing with the goal of being able to predict negative
crossmatches for such sensitized patients.  

The Waitlist Conference is just one example where individuals
from ASHI were involved in potential policy changes.   Another
area was the recent proposed changes to the UNOS policies
that were sent out for public comments.  I hope that all of you
took the time to submit comments.  The Scientific Affairs
committee, Chaired by Dr. Peter Nickerson, put together a very
nice set of responses for ASHI and these were submitted.  I
include them below for your review. 

Douglas A. Heiney,      
Director Department of Membership Services 

and Policy Development
UNOS
1100 Boulders Pkwy

Suite 500
P.O. Box 13770

Richmond, VA 23225-8770

Dear Mr. Heiney,

The American Society for Histocompatibility and
Immunogenetics (ASHI) welcomes the opportunity to provide
comments on the recent proposals put forth by UNOS (UNOS
Policy Proposals, March 15, 2002).  We hope that the following
comments will be helpful in the subsequent discussions.

==============================================

Response to Proposal 2:

In this proposal, data is presented that demonstrates no
tangible benefit from HLA matching for pancreas alone or
pancreas after kidney transplantation. The recommendation
therefore is to “remove priority for HLA matching from the
system for pancreas allocation, with the exception of priority
assigned for zero antigen mismatches between donor and
patient.”  The data to back up this recommendation is a study
based on 484 cadaveric pancreas only transplants and 866
cadaveric pancreas-after-kidney transplants.  The study period
was from Jan 1995 to March 2001, with average follow-up to 3
years.

Based on direct inspection of the available data the
recommendation appears to be sound; however, there are a few
comments we think should be made:

1] The study is based on a relatively small number of

transplants and as such, while the recommendation may be
adopted, it should not apriori prevent ongoing analyses of this
issue when a larger data set is available.  Thus, UNOS should
adopt a mechanism to revisit this issue on an annual basis.

2] The immunosuppression that has been used in pancreas
transplantation to date has been quite intense.  In the current
era of immunosuppression there is a move towards minimizing
immunosuppressive protocols in order to avoid drug-
associated toxicities/side-effects. This being the case, the
relative importance of HLA matching (or lack thereof) may
become evident as global immunosuppression is reduced.
Thus, this fact also supports the recommendation put forth in
#1 above. 

3] It is strongly recommended the HLA information of the
donors and recipients continue to be collected prospectively.
Such data elements should include:  the HLA type of both
donor and recipient, Peak and Current PRA values as well as
any crossmatching results.  This information will be necessary
for subsequent data analyses but more importantly, would be
essential if a given patient would require re-transplantation. 

Response to Proposal 7:

In proposal #6, recommendations are made to collect various
data in order to generate a pre-transplant risk profile for
patients awaiting heart transplant. Included in this model are
recipients Peak and Current PRA values.  In contrast, Proposal
7, which recommends collection of similar data in order to
generate a pre-transplant risk profile for patients awaiting lung
transplant, does not include Peak and Current PRA values.

There have been recent publications in the Transplantation
literature that anti-donor HLA antibodies in lung transplant
can be associated with a detrimental outcome.

{[Hu. Immunol. 62(suppl.1):S25, 2001.]; [Transplantation
71(5):649-651, 2001]; J. Thoracic & Cardiovascular Surgery
119(1)39-45, 2000]; [Am. J. Respiratory and Critical Care
Medicine 163(2)437-442, 2001]; [Transplantation 68(10):1542-
1546, 1999]} 

We would suggest UNOS collect pre-transplant PRA
information for patients awaiting lung transplant so this data
can be incorporated into the risk assessment.

==============================================

Response to Proposal 8:

This is a proposal that was put forward by the UNOS
Histocompatibility Committee making the argument Bw4 and
Bw6 typing should be mandated for all prospective kidney and
pancreas donors and recipients.  Most typing centers are
already performing this testing, collecting this data and should
not pose any undue financial or technical hardship on the
laboratories.  ASHI supports this proposal. 

Thank you for the opportunity to comment on these proposals.

Sincerely,

Robert A. Bray, Ph.D.,  Diplomate (ABHI)

President, American Society for Histocompatibility and
Immunogenetics

E D I T O R I A L
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I would like to take just a moment and speak briefly about
ASHI’s financial position.  An audit of ASHI finances has been
completed.  As of the date of this letter we have not yet seen the
final numbers but will have them soon.  The financial situation
of ASHI, while still sound, is of concern to all on council.  The
costs of doing business have risen significantly and we have
incurred some additional expenses as part of our transition to
the new management company.  Also, as many of you, know
the performance of the stock market has been less than
expected.  Much of ASHI’s assets are in Certificates of Deposit
and Mutual Funds, which, although somewhat protected, are
still at the mercy of the market.  Thus, part of our concern for
ASHI finances has been the reduced ASHI equity as a result of
the market fluctuations.  Nonetheless, ASHI remains strong.  A
significant part of our strategic plan is to keep ASHI solvent.
This was one of the reasons for considering a change in
management companies.  I hope by the time of my next letter I
will be able to give you a more detailed analysis of our financial
situation.

ASHI has finalized the specifics of our enhanced proficiency-
testing program. No longer a partner with CAP, ASHI is
providing a new and restructured PT program.  I encourage
each of you to read the announcement in this issue of the
Quarterly and contact the ASHI office directly if you have any

questions.  We are hopeful our new PT program will better meet
the needs of our members as well as serve as an outstanding
source for scientific information.  

The planning for the 28th Annual ASHI Meeting is wrapping up.
This year’s program promises to be quite exciting.  I hope you
each will take the time to join your colleagues in Nashville, TN. 

The last item I would like to touch on briefly is the recent and
tragic passing of J. Marilyn MacQueen.  Marilyn was one of the
founding individuals of SEOPF, then AACHT and ultimately
ASHI.  Although recently retired from the laboratory, Marilyn’s
contributions to our field have been quite numerous.  I direct
you to the article in this issue written by those who knew her
best.  She will be missed.

In closing, I would like to say during the first few months of
2002, ASHI council has been quite busy.  Although we have
accomplished much, there is still a significant amount of work
that lies ahead.  In order for ASHI to be successful we will need
the input and assistance of all ASHI members.  We look forward
to your participation. 

E D I T O R I A L
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A National Conference to Analyze the Wait List for
Kidney Transplantation

Steven K. Takemoto, Clinical Science Editor

On March 4-5 2002, the National Kidney Foundation along with
AST and ASTS sponsored a meeting to examine the
implications of the expanding list of patients waiting for renal
transplants and to formulate recommendations to address past
policy that has resulted in an accumulation of highly sensitized
and ethnic minorities on the waiting list. Four working groups
were formulated to address specific issues: (1) Access to the list,
(2) Assigning priority on the wait list, (3) Management of the list
and (4) Expanded criteria for donor kidneys. In this article, I will
summarize the findings of the conference with particular
attention to issues that will affect the Histocompatibility
community.

The overall theme of the meeting was certain ethnic groups are
disproportionately denied access to transplantation. The first
work group addressing access to the list found although all
patients on dialysis could benefit from a transplant and
Medicare will cover the cost of the transplant, the level of
education, socioeconomic status and the area where one lives
all influence the probability a dialysis patient will be referred to
a transplant program. They found many patients were not
adequately informed of their entitlement to receive a
transplant and efforts to educate these patients are warranted.
Also, many generic insurance policies that provide  a cut rate to
employers do not fully cover the costs of the transplant
procedure. A lobbying effort is recommended to counter this
current trend. 

The issues debated in the second work group most directly
affected our community. The question on everyone’s mind was
how to resolve the perception the allocation system is unfair to
minorities because of HLA typing. Since the chairs of the group
strived to form a consensus, our representatives were able to
preserve the current policy of national sharing for zero
mismatched transplants. There was actually widespread
support to continue this policy and the benefit to those
fortunate enough to receive HLA matched kidneys was not
questioned. The most vocal criticism was the disadvantage to
OPOs composed mainly of ethnic minorities. They are dealt a
double disadvantage when imported matched kidneys, usually
to white recipients, are paid back with a second kidney.

The Scientific Registry in Michigan presented the most
provocative result affecting our group. In a cohort of patients
transplanted since 1995, one or two B locus mismatches only
increased the relative risk of graft loss by 7 percent over zero B
locus mismatches. This difference was very modest when
compared to the 12  percent increase for 1 DR and 22 percent
increased risk for 2 DR mismatches. This result provided the
impetus to eliminate B locus mismatches from the local
sharing algorithm, which would increase the allocation to
minorities by 11 percent. The cohort used for this seminal
study excluded pre-1995 data, the justification for the exclusion

being differential outcome of recent transplants. Past literature
suggests the impact of class II mismatches occurs earlier than
class I mismatches so it remains to be shown that a long-term
benefit for class I mismatches will not be borne out in the MMF
era. The change to eliminate B level matching must be
subjected to public scrutiny before it can become national
policy.

Other recommended changes to national policy were 1) only
allow donor O kidneys to be allocated to zero mismatched B or
O but not A recipients since B is prevalent in Blacks and A is so
frequent. 2) Expand priority given to zero mismatched patients
with PRA >30 percent (not just >80 percent)when multiple HLA
matched patients are identified on the national list. 3) Initiate
waiting time when a patient begins chronic dialysis to
eliminate both the advantage due to early access to the list and
the penalty for inactivation while recovering from health
related setbacks.

One recommendation that may change the way we perform
antibody screens was also proposed in the second working
group. One method for improving equity is to increase the size
of the allocation unit. In order to do so, one must be fairly
confident that the crossmatch for the intended recipient would
be negative. The transplant community sought ways to identify
patients likely to have a positive crossmatch when knowledge
of the donor HLA typing becomes available. The solution
offered by our colleagues was more extensive pretransplant
testing to specifically and accurately identify those HLA
antigens reactive to recipient sera and listing of these antigens
as unacceptable antigens in the OPTN data record for waiting
recipients. This effort may greatly reduce the number of
crossmatch tests performed for each donor and may therefore
streamline the allocation process. Now may be a good time to
consider adopting screening strategies utilizing state of the art
single antigen reagents since transplant programs and HHS will
be receptive to our efforts to improve allocation efficiency.

Because of a lack of demonstrable improvement in outcome,
one OPO has given up their efforts to use CREG matching to
prioritize the waiting list. It was clear that CREG matching was
more equitable than prioritization by B and DR mismatches,
but the group decided instead to recommend  priority be given
to 0 DR mismatched candidates. Plans have been made,
however, to examine whether CREG matching can improve
distribution of the list so sensitized recipients likely to have a
negative crossmatch are ordered to the top. An examination of
alternative CREG models will also be made to determine if
more complex systems yield  an improved outcome.

Waiting lists at many centers have grown to the point that it is
difficult to keep tabs on all of the patients. Some centers are
following as many as 1,400 transplant candidates. The strategy
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employed by many centers is to attempt to identify those
patients likely to receive a transplant in the near future. If
allocation were based only on waiting time, only those
patients waiting for a long time would be candidates. HLA
matching, on the other hand, provides the possibility every
patient on the list might be  the next candidate. Consequently,
every patient must be ready  for  transplant. The charge of the
third group was to devise ways to manage the large lists.
Suggestions were made to reduce the priority for national
sharing to allow more efficient allocation of staff resources. A
compromise was reached when our colleagues illustrated the
probability of a patient to receive  a zero mismatched graft
could be calculated through haplotype frequencies. Another
recommendation from this group was to devise rational
antibody screening protocols, especially for patients with no
demonstrable antibody, to minimize costs of maintaining
patients on the list for periods of time that have already
extended beyond 5 years in many areas and are expected to
approach 10 years by 2010. 

The fourth work group dealt with issues involving expanded
criteria for donor kidneys. They seek to implant these organs as
quickly as possible.  To accommodate this goal, it would be
necessary to implement protocols to complete workup and
typing as quickly as possible. Efforts should be made to obtain
samples as quickly as possible and minimize the time to
complete the crossmatch procedure. Time limits were
recommended for transplant centers to accept these kidneys. A
recommendation was made to limit national sharing to
recipients willing to accept this expanded kidney. If sensitized
recipients are to be given the opportunity to benefit from these
kidneys, it would be imperative for us to streamline the
crossmatch process to quickly identify those recipients with a
negative crossmatch.

It is gratifying to know many of our colleagues in the transplant
community appreciate the work we do to streamline the
procedure of placing cadaveric organs and improve the quality
of life for transplant recipients. There are many challenges
ahead to further improve the service  we provide.
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Almost 4 million platelet transfusions are administered
annually to acutely or chronically thrombocytopenic patients
in the United States 1. Approximately 10 percent of these
platelet transfusions have limited clinical success with
minimal or no increase in post-transfusion platelet count.
Severe, persistent “refractoriness” is believed to be due
predominantly to previous immune sensitization of the host
against allo-antigens carried by the donor platelets 2. Indeed,
platelet donation by unrelated donors to thrombocytopenic
individuals may be envisioned as a limited form of
transplantation, where the transplanted tissue has a short but
definite expectation of survival in the recipient with no
possibility of self-perpetuation. Thus, the end-point of
transfusion is an almost mathematical increment in
circulating platelet number that is, in turn, influenced by
several factors, predominant among which is their
relationship with the host immune system. Thus, the study of
platelet immune refractoriness presents a somewhat
simplified model of allo-transplantation in which only a few
aspects of immune-rejection are evaluated at one time. In this
model, humoral and cellular responses against allogeneic cells
are analyzed directly and independently of other factors that
might affect survival of solid organ transplants independent of
host’s reactivity. These include impaired vascularization due
to degenerative changes of the vascular supply or poor
transplant take due to technical failures or sub-optimal viability
of the transplanted tissues (i.e. duration of ischemia, etc).

Platelet persistence in patients with thrombocytopenia who
have received a transfusion follows a relatively straightforward
algorithm whereby the number of platelets at a given time
point will depend upon their expected half life minus their
accelerated destruction by the pre-sensitized host. This
destruction is believed to be due primarily (although not
exclusively 3) to the presence of unmatched HLA class I
molecules on the surface of the donor’s platelets toward which
the recipient displays immune reactivity after previous allo-
sensitization. HLA alleles determine the tissue compatibility
that is necessary for compatibility of transplanted tissue.
Indeed, graft survival in solid organ transplantation is
influenced by the number of HLA mismatches between donor
and recipient 4 - 6. For instance, when the influence of HLA
compatibility on organ transplant survival was analyzed in
more than 150,000 recipients, a strong positive effect was
noted on graft survival by complete matching of HLA class I
and class II loci. In addition, correction of serological typing

errors using DNA-based molecular typing resulted in
improved matching effects 4. Similarly, it has long been
known that in large part immune refractoriness in platelet
recipients is due to anti-HLA reactivity by the host immune
system and most strategies are focused on the reduction of
donor/recipient mismatch  7;8. On clinical grounds, several
strategies have been proposed to manage the platelets for
“immune refractory” patients such as reducing the density of
HLA molecules on the surface of donated platelets or
augmenting donor/recipient compatibility by supporting
donor/recipient selection with various cross-matching or
typing methods.  Modifying the patients’ immune response
with plasmapheresis and intravenous immune globulin
administration has proven unsatisfactory.

Decreasing the Density of HLA Molecules on
the Surface of Platelets (Acid Elution)
In vitro elution of peptide/HLA complexes using mildly acidic
components (i.e. acidic acid) can strongly reduce the
expression of HLA molecules on the surface of any cell or
corpuscle including platelets. With the same treatment,
functionally relevant platelet-specific glycoproteins are
preserved. Thus, studies have suggested treating platelets with
mild acids to decrease the level of HLA incompatible
molecules expressed on their surface and decreasing,
therefore, the chances of allogeneic interactions between
donor and recipient 9. This strategy has maintained platelet
counts in a limited number of refractory patients. While this
strategy seems promising, standardization of the acid elution
method and validation of the technique remains under
investigation. In addition, it is not clear whether HLA class I
expression might be reconstituted in vivo after transfusion
when “empty” HLA heavy chains are exposed to endogenous
peptides.

Increasing Donor/Recipient Compatibility
a) Crossmatch-based selection. Crossmatch compatibility
has been used for the identification of candidate platelet
donors 10. This method has the theoretic advantage of
directly predicting recipient/donor compatibility.
However, crossmatching requires re-evaluation of each
individual donor/recipient pair. A disadvantage of
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crossmatching is platelets have a very short half life.
Therefore, for patients who require long-term platelet
transfusion, frequent crossmatching needs to be
performed. The great diversity of platelet antigens and
their variable expression has limited the usefulness of
commercial test kits. However, in a recent retrospective
study, it appeared the administration of crossmatch
compatible platelets significantly improved the survival of
platelets in refractory patients independent of their allo-
immunization status 10.

b) Identification of anti-HLA antibodies in the serum of
recipients. In most cases, patients who are refractory to
platelet transfusion as a result of allo-immunization are
given HLA-matched or crossmatched platelets. However,
compatible platelet donors are not always readily
available. Thus, as an alternative, selection of donor
platelets could be performed by excluding platelet
donations from donors expressing HLA molecules for
which the refractory recipient has shown evidence of pre-
sensitization. This is based on the identification of pre-
existing HLA allo-reactive antibodies in the serum of the
recipient (antibody specificity prediction method or ASP)11.
ASP is effective in selectively  excluding HLA alleles for
which pre-sensitization has occurred. This strategy,
therefore, bypasses the need for a more extensive match.
This, in turn, has the important advantage of broadening
the availability of compatible platelet components.
Evidence from solid organ transplantation suggests that,
although HLA matching is beneficial regardless of the
status of pre-sensitization, matching is most effective in
recipients displaying cytotoxic antibodies suggesting  pre-
sensitization strongly affects graft survival 4. Various
strategies have been reported for identification of allo-
antibodies based on complement-mediated cytotoxicity
or fluorimetric testing 12. Exclusion of HLA phenotypes
based on evidence of humoral pre-sensitization is,
however, relatively inaccurate and the method is subject
to misinterpretation. In addition, although “partial
matching” may prevent platelet destruction due to pre-
existing allo-antibodies, it does not prevent the
development of novel allo-reactivities in the recipient due
to the additional exposure to HLA mismatched platelet
components. Finally, since a role of T cells in inducing
platelet destruction has not been thoroughly investigated,
it is possible antibody-based screening may
underestimate the presence of an ongoing cellular
immune response.  

c) Heightening donor/recipient histocompatibility . A
common practice in the past has been to administer to
patients who are refractory to random-donor platelets
HLA-matched or “semi-matched” platelet pheresis
components 3;10;11;13. This strategy is based on the
characterization of donor and recipient HLA phenotype
and selection of pairs associated with the lowest level of
mismatch. Generally, HLA mismatches have been
identified using serological techniques (also called
“antigen mismatches”). More recently, HLA mis-matching
information derived through DNA-based typing has been
accrued (also termed “allele mismatches). Whether both
degrees of polymorphism are relevant in the context of
allo-immunization remains to be elucidated since the
significance of the finer resolution provided by DNA-
based typing has been questioned in the context of bone
marrow transplantation 14. In this review, we will pay

special attention to the role that high-resolution HLA
typing may play in improving the outcome of platelet
transfusion therapy.

Impact of High-Resolution HLA Typing
Independent of the technique used, optimization of
donor/recipient selection and interpretation of clinical results
will ultimately depend upon the level of resolution provided
by the HLA typing method used for recipient/donor selection.
In most centers, platelet selection for patients who are
refractory to random-donor platelets is largely based on the
pre-identification of potential donors from a consistent pool
of HLA typed donors. Interestingly, provision of “HLA
matched” donor platelets does not always correlate with
enhanced platelet survival. While such refractoriness may be
related to non-immunologic factors or platelet-specific
antigen, it may well be caused by unrecognized HLA
mismatches between donor and recipient related to the low-
resolution methods adopted in the past for HLA typing. 

Conceptually, the usefulness of conventional serologic assays
for identification of HLA antigen mismatches has been limited
by the availability of allele-specific sera. In addition, such
assays do not discriminate between allelic sub-types within
each serologic family and, therefore, cannot identify allele
mismatches. As antibodies identify structural differences on
the surface of HLA molecules, protein structure differences
caused by single or limited nucleotide polymorphisms within
the peptide-binding groove away from the surface of the HLA
heavy chain are not detectable by antibody-based techniques.
In recent years, HLA typing has dramatically increased in
resolution through the utilization of polymerase chain
reaction (PCR) targeting genomic sequences specific for
individual HLA alleles within classic serologic families (allelic
typing) 15-17. Differences detectable by molecular typings are of
functional significance as they determine the specificity and
affinity of peptide binding 18;19 and T cell recognition of self or
allogeneic cells 20;21 . Thus, molecular typing allows theoretically
unlimited discrimination among HLA alleles and should have,
in principle, the advantage over serological typing of allowing
a better definition of donor/recipient compatibility which
should in turn result in improved clinical outcome. Since,
however, it is not presently known what role T cells play in
immune rejection of platelets in addition to antibody-
mediated mechanisms. It is not known how fine molecular
differences in the internal structure of HLA variants may
influence platelet survival. In fact, the usefulness of high-
resolution typing has been recently questioned in the context
of hematopoietic-cell transplantation 14;22 and little is known
about its applicability in the context of platelet transfusion. In
fact, it is possible that allele-mismatches detectable only at
DNA level may be less immunogenic than antigen
mismatches and, therefore, they may be associated with lower
risk of platelet transfusion failure. In the context of
hematopoietic cell transplantation, antigen mismatches seem
to confer a higher risk of graft failure while a single HLA allele
mismatch did not increase such risk 22. The biochemical
reasons for such disparity, however, did not appear clearly in
the study, since graft failure was also noted in patients with
antigen mismatch in which the mismatch occurred
predominantly in the peptide-binding region not directly
exposed to antibody or TCR receptor. 
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Through PCR 15 new alleles have been identified and
confirmed by direct sequencing 23. Sequence-specific, labeled
synthetic oligonucleotides have been used as probes for
hybridization to genomic DNA amplicons with the purpose of
detecting single nucleotide polymorphisms or other
insertion/deletion polymorphisms 24. PCR-sequence-specific
oligonucleotide probe (PCR-SSOP) hybridization utilizes short
PCR-derived fragments of DNA designed to encompass
sequences of genomic DNA specific for most and/or
theoretically all known allelic variants 17. Sequence-specific
primer (SSP)-PCR is based on a similar principle that takes
advantage of known segments of sequence diversity in the
genome of various HLA alleles to design allele-specific
primers 25. This method based on two, rather than one
oligonucleotide sequence allows more flexibility than SSOP
but also is susceptible to more intricate interpretation due to
the overlap between various allelic sequences. Both methods
allow typing to a level of resolution that can be tailored,
according to specific clinical needs, to identify any known
HLA allele. They have, however, are two major limitations.
First a disproportionate amount of workload is necessary to
obtain this information due to the ever-growing list of HLA
alleles. Thus, these techniques are suitable for the
identification of HLA restriction elements required for the
enrollment of patients in HLA-associated treatments such as
epitope-specific immunizations 26 . However, global matching
for the purpose of transplantation or transfusion cannot be
limited to a few super-families of HLA alleles although, for
platelet donation ,HLA matching could be limited to HLA
class I  -A and -B loci since platelets do not express HLA class
II and express irrelevant  amounts of HLA-C molecules 27 . A
further limitation of PCR-based typing is that only known HLA
alleles can be identified based on knowledge of the variant-
specific sequence for the design of primers/probes. If the
primers/probes do not encompass a segment of genomic
DNA where a new polymorphism is located,  polymorphism
will be missed and mis-typing will occur. Occasionally, new
alleles have been identified using PCR-based methods, but in
those cases, the polymorphic site coincided with a genomic
sequence encompassed by the primer set used for typing28.  

The limitations of PCR-based typing could be overcome by
sequence-based typing (SBT) that directly identifies the
nucleotide sequences of each allele allowing exact assignment
independent of the presence of known or unknown
polymorphic segments 29. In addition, this technique has the
advantage of providing direct information about each
individual’s phenotype. In theory, therefore, SBT should be
more time saving and cost effective for large-scale
histocompatibility testing. However, although SBT has been
applied for research and clinical use, its utilization has been
limited by cost of equipment and reagents, the high level of
expertise required and time necessary for interpretation of
typing results. Yet we have routinely used SBT to confirm
patients’ suitability for accrual in immunization protocols
restricted to one HLA class I and/or class II allele 29-31.  We are
presently starting a prospective evaluation of patient/donor
selection based on the definition of a donor pool typed by
SBT. Available information will be used to identify appropriate
matches for SBT typed recipients. It has been suggested
recently the type and location of mismatched amino acid
residues may be important in determining the clinical
permissibility of hematopoietic-cell transplantation 22. SBT-

based selection of donor-recipient pairs will allow the
development of a grading system to assess the level of
histocompatibility based on number of mismatches. In
addition the number of amino acid residues involved in
individual mismatches and their location in the HLA molecule
could be defined. This in turn will allow predictions about
peptide binding, T cell receptor interaction or exposure to
allo-antibodies for individual alleles. 

Summary
Survival of allogeneic heterologous platelets represents a
simplified model of allo-transplantation often markedly
dependent on the level of recipient immune reactivity against
donor HLA antigens/alleles. Analysis of donor-recipient
histocompatibility may, therefore, shed light on some of the
intricacies of transplant survival. As SBT might gradually
replace other, less-definitive, typing methods it will be
important to prospectively test the feasibility and usefulness
of SBT-based HLA typing for platelet donors / recipient
matching. The following points should be addressed:

1) Utilization of complementary pre-sensitization 
screening tools such as anti-HLA antibody 
identification or cross matching.

2) Development of a grading system for HLA matching 
between donors and recipients based on homozygosity 
of recipient, number of mismatches stratified 
according to serological or molecular detectability and 
their molecular location 2 2. 

3) Stratification of mismatch according to HLA class I loci 
(A, B and C) 

4) Utilization of the grading system for optimization of 
donor selection  

5) Correlation of clinical information with grade of HLA 
class I matching.

6) Determination of the usefulness of high-resolution 
histocompatibility assessment for the treatment of pre-
existing transplant refractoriness (allo-immunized 
recipient) and the prevention of refractoriness in naïve 
non-refractory individuals. 
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Introduction
In organ transplantation, donor-recipient histocompatibility is
generally determined by counting the number of mismatched
antigens in the donor’s HLA-A, B, DR phenotype. Many studies
have shown that zero-HLA antigen mismatched transplants
have the highest success rates and these findings have led to
the allocation policy of mandatory sharing of zero-mismatched
cadaver kidneys.  Another method for assessing donor-
recipient compatibility considers public epitopes that are
shared by HLA antigens belonging to so-called cross-reacting
antigen groups (CREGs).  Several studies have suggested CREG
matching is associated with graft survivals that are better or
comparable to those allocated on HLA antigen matching, but
others have not found a beneficial effect of CREG matching.
The controversy about CREG matching is due in part to the
difficulty to define the exact spectrum of public epitopes on all
HLA antigens.  The CREG matching system in UNOS utilizes
ten CREGs but the actual number of public epitopes is
considerably higher.  Amino acid sequence information on
HLA antigens has led to the identification of polymorphic
residues that correspond to many public epitopes and private
HLA antigens. 

HLA matching is important for alloimmunized patients and
serum screening may yield information about specific
antibodies to public epitopes and the HLA antigens in the
corresponding CREGs are considered unacceptable
mismatches.  Serum reactivity patterns are usually analyzed by
2x2 table statistics but this correlation analysis does not permit
a meaningful interpretation if the Panel Reactive Antibody
(PRA) activity exceeds 85 percent.  Often enough, many highly
sensitized patients remain on the waiting list with little
prospect of a transplant because the probability of finding a
zero antigen mismatch is very low.

HLAMatchmaker is a computer algorithm especially designed
to identify compatible HLA antigens for highly allosensitized
patients [1-3].  Donor-recipient HLA compatibility is assessed
at the structural level by intralocus and interlocus comparisons
of polymorphic amino acid triplet sequences in alloantibody-
accessible positions of HLA molecules namely, the α-helices
and β-loops of the protein chain structure.  The residues in the
strands of the β-pleated sheets of the peptide-binding groove
are excluded from this matching algorithm because they
cannot make direct contact with alloantibodies. 

Each triplet is designated by its amino acid composition
around a given position in the amino acid sequence.  Amino
acid residues are marked with the standard letter code; an
uppercase letter corresponds to the residue in the numbered
position whereas the lowercase letters describe the nearest

neighboring residues.  For instance, the triplet a65rNm
represents an asparagine residue (N) in position 65 with
arginine (r) in position 64 and methionine (m) in position 66 of
the HLA-A chain.  Many triplets are marked with one or two
residues because their neighboring residues are the same on all
HLA Class I chains and they are therefore not shown.  For
instance, b12aM represents an alanine residue in position 11
and a methionine residue in position 12 on HLA-B chains.  The
triplet b41T has a threonine in position 41 and the two
neighboring monomorphic residues are not shown.

HLA Matching at the Triplet Level
HLAMatchmaker applies two principles: (1) each HLA antigen
represents a distinct string of polymorphic triplets as potential
immunogens that can induce specific alloantibodies and, (2)
patients cannot make alloantibodies against triplets on their
own HLA molecules [2].  The algorithm assesses donor-
recipient compatibility through intralocus and interlocus
comparisons, and determines what triplets on mismatched
HLA molecules are different or shared between donor and
patient.  This analysis considers each donor HLA antigen
mismatch towards the entire HLA-A, B, C phenotype of the
recipient.  

As an example let us consider a kidney donor who types as
HLA-A2, A32; B8, B55; Cw3, Cw6 There are two transplant
candidates: patient A types as HLA-A2, A30; B18, B27; Cw2,
Cw4 and patient B types as HLA-A2, A31; B42, B53; Cw2, Cw7.
This donor is a three-HLA-A, B antigen mismatch for both
patients.  Which patient is the best recipient? HLAMatchmaker
determines if triplets on a donor antigen are found in the same
sequence position on any of the patient’s HLA antigens. For
instance, the donor’s HLA-B8 represents a mismatched antigen
by conventional criteria but at the structural level, HLA-B8 has
six mismatched triplets for the HLA-A2, A30; B18, B27; Cw2,
Cw4 but has no mismatched triplets for HLA-A2, A31; B42, B53;
Cw2, Cw7 (Table 1).  Altogether, this donor’s HLA antigens have
a total of 14 different mismatched triplets for patient A (A32: 3
triplets, B8: 6 triplets, B55: 3 triplets, Cw3: 2 triplets and Cw6: 1
triplet), but for patient B, all of them are zero-triplet
mismatches.  Thus, at the structural level, this donor appears
fully compatible to patient B but not to patient A. This
matching algorithm is at the humoral immune level and is
particularly useful for highly alloimmunized patients.

Application of HLAMatchmaker after Serum
Analysis of Highly Sensitized Patients
The number of HLA antigens with zero or few triplet
mismatches depends on the HLA phenotype of the patient. For
some patients is it difficult to find HLA antigens matched at the
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triplet level.  As an example, patient 3 typed as HLA-A3, A11;
B18, B62, Cw7, - and was highly sensitized with a PRA of 96
percent.  HLAMatchmaker analysis showed B75 as a zero-
triplet mismatch and B72 and B76 as one-triplet mismatches.
These antigens have very low frequencies in our donor
population and it appeared unlikely that HLAMatchmaker
would increase compatible donor availability for this patient.
Our PRA analysis showed that 48 of 50 HLA-typed panel cells
reacted with patient’s serum.  Two panel cells gave consistently
negative reactions.  From their phenotypes, HLA-A3, A26; B62,
- and HLA-A11, -; B18, B51, it should be noted that these
negative cells shared HLA antigens with the patient. These
negative cells expressed two mismatched antigens: A26 and
B51.  Table 2 shows that A26 has eight mismatched triplets and
B51 has five mismatched triplets.  Because patient’s antibodies
did not react with A26 or B51, these triplets were considered
acceptable mismatches.  After entering A26 and B51 as
“negative antigens” in HLAMatchmaker we identified eight

additional HLA antigens that were zero/acceptable triplet
mismatches namely, A25, A32, A66, A74, B35, B52, B53 and B77.
This example illustrates how a serum analysis combined with
HLAMatchmaker can be useful in strategies to increase donor
availability for highly sensitized patients.

Triplet Matching and Kidney Transplant
Survival
Recent studies have been conducted to determine how class I
HLA matching at the triplet level affects kidney transplant
outcome.  We have analyzed two multi-center databases of
zero-HLA-DR mismatched kidneys transplanted in 1987-1999.
One dealt with 31879 primary allografts registered by US
transplant centers in the United Network for Organ Sharing
(UNOS) database and the other consisted of 15,872 transplants
in the Eurotransplant program.  
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The results show that HLA-A, B mismatched kidneys that were
compatible at the triplet level exhibited almost identical graft
survival rates as the zero HLA-A, B antigen mismatches defined
by conventional criteria [4].  This beneficial effect of triplet
matching was seen for both non-sensitized and sensitized
patients and also for white and non-white patients. The

practical implication of this finding is the possible use of the
HLAMatchmaker algorithm to increase the number of well-
matched transplants [5].  Furthermore, triplet matching may
especially benefit sensitized patients and non-white transplant
candidates for whom it is difficult to find donors with good
matches.

Why do the zero-triplet and few-triplet mismatched
transplants appear so successful?  Designed originally for
highly sensitized patients [1, 2], the HLAMatchmaker
algorithm considers only triplets that are in antibody-
accessible positions of the HLA molecular structure.  HLA-
specific antibodies play a major role in graft rejection [6] and
matching at the humoral immune level, i.e. for epitopes
recognized by such antibodies can be expected to improve
graft survival.  HLA compatibility must also consider cellular
immune mechanisms of graft rejection such as class I HLA
specific cytotoxic T-lymphocytes and indirect allorecognition
of processed donor class I HLA antigens presented by recipient
CD4 T-cells.  Although HLA matching at the cellular immune
level must use different structural criteria (they are currently
not defined), this humoral immunity-based matching strategy
permits the identification of triplet matches among the zero-
HLA-DR mismatches.

Why does HLAMatchmaker use Triplets? 
The question can be answered by examining how antigens
react with specific alloantibodies.  Three-dimensional

structures of different antigen-antibody complexes have
shown that up to six hypervariable loops (or Complementarity
Determining Regions, CDRs) of the antibody binding sites
make contact with protein antigen.  The contact area between
antibody and antigen is about 700 to 800 square Angstroms and
this is similar to the size of the HLA molecular surface seen

from above the peptide-binding region and the alpha helices. .
An epitope on a protein antigen contains a few critical residues
that provide dominant contributions to the binding energy
with one of the CDRs. There are also many contact residues
that interact with other CDRs to increase the overall
association of the immune complex, but they are not
necessarily required for antibody specificity.  Thus, in the case
of an HLA-specific antibody, it seems likely that one CDR plays
a primary role in the specific binding with a polymorphic
triplet whereas the other CDRs interact with other sites on the
HLA molecule; such sites may have monomorphic and/or
polymorphic residues.

This concept may increase our understanding of the reactivity
of complement-dependent, lymphocytotoxic alloantibodies
against HLA and why their detection is so often technique-
dependent. As an example, let us examine the reactivity of
antibodies against A25 and A26.  More than twenty-five years
ago, we published two articles on what was considered at that
time, two new splits of HLA-A10 [7, 8].  Our serum screening
efforts had identified several monospecific anti-A25 and anti-
A26 sera that were used for typing purposes by many
laboratories worldwide.  Absorption/elution studies showed
that these sera exhibited CYNAP (i.e. the Cytotoxicity-Negative,
Adsorption-Positive phenomenon) towards the other split of
A10 whereas anti-A10 antibodies reacted with both A25 and
A26 cells by complement-dependent lymphocytotoxicity. How
are these findings explained? 



Since we had HLA typing information about antibody
producers and immunizers, it was possible to conduct an
HLAMatchmaker analysis to determine what triplets were
different on the immunizing HLA antigen (Table 3).  In all
cases, the antibodies appeared specific for 150tAh and this
triplet is found exclusively on HLA-A10 molecules, including
A25 and A26.  In the case of the A25-specific typing sera Jun and
Schu, the antibody producer had been exposed to 150tAh and
five other triplets on the immunizing A25 antigen.  This
antibody showed lymphocytoxicity reactivity towards A25 but
CYNAP activity towards A26.   It seems likely one CDR of this
antibody reacted with 150tAh but this reaction by itself was not
strong enough for the antibody to bind C1q, the first
component of complement necessary for initiating the process

leading to lymphocytotoxicity.  Apparently, a second CDR of
this antibody must react with another part of the antigen so the
overall binding strength becomes sufficient for C1q activation.
The unshared triplets that are present on A25 but not A26
appear to be the most likely recognition sites for the second
CDR. Underlined in Table 1, they are 80rIa and 82aLr for
antibody Jun and 76Es, 80rIa and 82aLr for antibody Schu. It
should be noted the Jun and Schu antibodies do not see these
triplets as specific epitopes because they do not react with
150tAh-negative cells that express 76Es, 80rIa or 82aLr.  

Similar explanations can be offered for the reactivity of Mich
and Tyl antibodies that exhibit lymphocytotoxicity towards A26
but CYNAP towards A25. In this case, the 76An triplet seems
necessary for complement-dependent lymphocytotoxicity

(Table 3). This analysis included also two sera that were specific
for A10, i.e. A25+A26. The Sand antibodies were induced by A25
and the Elli antibodies were induced by A26. These antibodies
showed lymphocytotoxicity against both A25 and A26 and
HLAMatchmaker analysis showed no differences in unshared
triplets between A25 and A26. Apparently, the second CDR
needed for C1q binding and complement activation must have
reacted with a triplet shared between A25 and A26.

In conclusion, these findings may provide some insight about
the reactivity of alloantibodies with HLA antigens.  One triplet
presented by the immunizing antigen reacts with one CDR that
apparently conveys the specificity of the antibody.  Such
antibody can be expected to react other antigens that express
the same triplet, in other words a cross-reacting group of
antigens. The remaining CDRs of the antibody must interact
with other triplets originally present on the immunizing HLA
molecule to increase the energy release during the formation of
the antigen-antibody complex so C1q binding and subsequent
complement activation and lymphocytotoxicity can take place.
Cross-reacting antigens must have such triplets if they give
positive reactions in direct complement-dependent
lymphocytotoxicity.  Absence of such triplets will diminish the
binding energy release between antibody and the cross-
reacting antigen as manifested by a negative lymphocytoxicity
reaction although binding such as by ELISA testing might still
be seen. The application of anti-human globulin (AHG) would
be a useful source of additional binding energy for the
activation of the complement cascade leading to
lymphocytotoxicity.  
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Polymorphism and Antigenicity of HLA-MICA
Peter Stastny, M.D

MICA and MICB are genes in the MHC class I region, which are
polymorphic, do not appear to present peptides, are not
associated with beta2-microglobulin and have a selective tissue
distribution, mostly in epithelial cells, endothelial cells and
fibroblasts.  The term MICA, which stands for “MHC class I
related chain A” was first used by Bahram and coworkers1 in
1994.  This gene was described independently by another
group of workers, who called it PERB 11.1 2 in the same year.
The WHO Nomenclature Committee for Factors of the HLA
System opted for the name HLA-MICA.  In the 2000 report 51
alleles of MICA were recognized and were given numbers from
MICA*001 through MICA*046.  Several new alleles have been
described since then.

Because of the location of MICA, in the HLA class I region, close
to HLA-B and only about 46 kb centrometric to it, linkage
disequilibrium between alleles of MICA and of HLA-B has been
observed2.  With more than 50 alleles described to date, one can
say the polymorphism is quite remarkable.  Blasczyk and
coworkers3 have recently analyzed the nucleotide diversity of
MICA and MICB and compared it with that of HLA-B.  It is of
interest the majority of the nucleotide substitutions are
expressed.  Therefore, the polymorphism probably did not
arise by fixation of random events, but was driven by selective
pressure perhaps from infectious agents.  Other characteristics
are that the polymorphism is not concentrated around the
peptide binding groove, as is the case in HLA-A, B and C.  Also,
most of the polymorphic sites only display two possible
substitutions.  The functional significance of MICA is only
beginning to be understood.  It has been shown to bind to
NKG2D, a stimulating receptor of NK cells, as well as CD8+ T
cells and gamma-delta T cells.  The possible significance of
MICA in defense against pathogens is actively being
investigated.  This role is the most likely cause of the
polymorphism.

Our laboratory has been interested in another aspect of HLA-
MICA, namely its antigenicity and its capacity to induce
immune responses due to allogeneic differences, as may be the
case in transplantation 4.

Initially, we investigated antibody production in rabbits
immunized with MICA peptides 5.  Production of polyclonal
antibodies was highly successful and rabbit sera were used in
Western blot experiments to explore the tissue distribution of
MIC proteins.  Most of these rabbit sera reacted only with
denatured products of MICA or MICB.  However, serum from
rabbit 622 was found to recognize native MICA and could be
used in flow cytometry experiments.  Subsequently, we
transfected the MICA gene into Chinese hamster ovary (CHO)
cells and used these CHO cells, expressing abundant MICA in
the cell membrane, to immunize mice for production of
monoclonal antibodies.  The mice developed high titer
antibodies and B cell clones making antibodies specific to
MICA were selected after screening by ELISA and flow
cytometry.  

Recombinant MICA, containing the α1, α2 and α3 domains,
was prepared in E.coli and was used to assay patient sera by
ELISA4.  Recombinant MICA were produced for several of the
more frequent alleles, estimating that together they
represented 70-80 percent of the MICA alleles found in a
random normal Caucasian population.  To our surprise, it was
discovered many organ transplant recipients developed serum
antibodies that reacted with the recombinant MICA alleles in
the ELISA procedure.  Composite results for a group of kidney,
heart and lung recipients are shown in Table I.  Overall, about
25 percent of the patients showed reactivity with r-MICA and
31 percent of the sera were found to be positive.

Sequencing of the MICA alleles, or typing by SSOP, was used to
determine relationships, if any, between the specificity of
serum antibodies and the MICA phenotypes of recipients and
donors.  In most cases, antibodies against MICA reacted with
alleles other than those of the recipient.  In some cases, the
specificity of antibodies detected corresponded to MICA alleles
found in the corresponding donor.

The possibility that MICA may play a role in transplant
rejection is based on the following observations, which will be
explored in more detail below:

1. MICA antibodies kill cells in complement-dependent 
cytotoxicity;

2. absorption studies showed that many alloantisera 
contain anti-HLA class I and anti-MICA antibodies;

3. endothelial cells express MICA on their surface.

HeLa is a human cell line that is known to be homozygous for
MICA*008. Cytotoxicity experiments with monoclonal
antibodies were performed by an antiglobulin technique, using
goat anti-mouse Ig as the second antibody.  The monoclonal
antibody 3.2H3 specific for MICA, killed approximately 70

Figure 1
Human endothelial cells have MICA on their surface.  Endothelial
cells were isolated from the vein of an umbilical cord and were
cultured overnight.  Monoclonal antibody 6B3 is specific for MICA. It
does not react with MICB.  Monoclonal antibody W6/32 recognizes
HLA class I antigens.
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percent of the cells at a 1:100 dilution.  W6/32, a monoclonal
antibody against HLA class I, killed 100 percent of the cells.
Another monoclonal antibody (2.3D4) known to recognize only
denatured MICA, was used as a negative control and gave
about 20 percent dead cells which was equal to the background
with medium alone in this experiment.  In other work, we used
the human alloantisera CA and HA.  After removal of HLA
antibodies by repeated absorption  with pooled human
platelets, killing of HeLa cells was 75 percent and 70 percent,
respectively.  Subsequent absorption with recombinant
MICA*008 removed all the cytotoxicity, thus confirming that
the target antigen of the remaining antibodies was MICA6.

These absorption experiments were very interesting.  In flow
cytometry experiments sera CA and HA, unabsorbed showed
strong staining.  After absorption with platelets to remove HLA
antibodies staining was reduced but with both of these sera
was still quite strong.  After absorption with r-MICA*008,
staining with these sera became weak.  In cytotoxicity
experiments performed in parallel, killing dropped from 100
percent to 70-75 percent after absorption with platelets.  While
the same sera absorbed first with platelets and then with r-
MICA reduced the complement-dependent killing to the level
of the negative controls (15 percent).  These surprising results
suggested that most of the alloreactivity of these two human
sera was due to HLA antibodies and antibodies against MICA
and that perhaps MICA alloantigens are more immunogenic
than could have been previously suspected6.

Another piece of evidence suggesting  MICA could play a role in
allograft rejection is the fact that these antigens are expressed
on the surface of endothelial cells.  For these experiments we
isolated endothelial cells from human umbilical veins, cultured
them overnight and performed staining with a MICA-specific
monoclonal antibody and flow cytometry.  As can be seen in
Fig. 1, resting endothelial cells were clearly positive with the
MICA-specific antibody 6B3, although the staining was not as
intense as that for HLA class I obtained with W6/32.  From
previous work, in which flow cytometry was performed with
monoclonal antibodies in multiple dilutions, we knew that at
saturation, staining for HLA class I produced considerably
greater fluorescence than staining for MICA, which is
presumably a reflection of the higher concentration of HLA
class I antigens compared to MICA on the cell surface6.

Altogether, our results suggest that MICA is both very
polymorphic and highly antigenic.  Alloantibodies can be
readily detected in serum of some organ transplant recipients.
They have also been found in subjects receiving transfusions
and in women with multiple pregnancies.  The ELISA method
with r-MICA alleles provides a relatively easy way of

determining sensitization against MICA.  It is interesting that
many patients who are sensitized against MICA do not have
detectable antibodies against HLA class I.  We have studied a
number of patients who have low or negative PRAs, negative
lymphocyte crossmatches against their donor by flow
cytometry and who have expressed early severe, often
irreversible, rejection of an allografted kidney.  In some of these
patients, we can detect the presence of MICA antibodies, which
react with r-MICA alleles by the ELISA procedure.

Since antibodies against MICA can produce complement-
dependent cytotoxicity and the MICA antigens are
constitutively expressed on the surface of unstimulated
endothelial cells, the possibility that these antigens may play a
role in allograft failure in some recipients must be considered.

In conclusion, HLA-MICA genes are highly polymorphic with
over 50 alleles having been described.  The majority of the
mutations are nonsynonymous and therefore not random.  It
appears likely MICA polymorphism is related in some way to
resistance against pathogens.  Immunization with MICA
peptides, recombinant MICA and MICA transfectants has been
uniformly successful in eliciting strong antibody responses.
Alloantibodies against MICA have been found in many
transplant recipients.  Such sera are cytotoxic for cells
expressing MICA on their surface and endothelial cells have
been found to have MICA demonstrable by flow cytometry.
The possible role of MICA in some forms of kidney allograft
failure is being investigated.

References
1. Leelayuwat C, Townend DC, Degli-Esposti MA, Abraham LJ, 

Dawkins RL: A new polymorphic and multicopy MHC gene family 
related to nonmammalian class I. Immunogenetics 40(5):339, 1994.

2. Zhang Y, Lazaro AM, Lavingia B, Stastny P: Typing for all known 
MICA alleles by group-specific PCR and SSOP. Hum Immunol 
62(6):620, 2001.

3. Elsner HA, Schroeder M, Blasczyk R: The nucleotide diversity of 
MICA and MICB suggests the effect of overdominant selection. 
Tissue Antigens 58(6):419, 2001.

4. Zwirner NW, Marcos CY, Mirbaha F, Zou Y, Stastny P: Identification
of MICA as a new polymorphic alloantigen recognized by 
antibodies in sera of organ transplant recipients. Hum Immunol 
61(9):917, 2000.

5. Zwirner NW, Fernandez-Vina MA, Stastny P: MICA, a new 
polymorphic HLA-related antigen, is expressed mainly by 
keratinocytes, endothelial cells, and monocytes. Immunogenetics 
47(2):139, 1998.

6. Zou Y, Mirbaha F, Lazaro A, Zhang Y, Lavingia B, Stastny P: MICA is
a target for complement-dependent cytotoxicity with mouse 
monoclonal antibodies and human alloantibodies. Hum Immunol
63(1):30, 2002.



ASHI Quarterly Second Quarter 200266

Questions for “HLA and Platelet
Transfusion Outcome”

After reading this article and taking the
quiz the participants will demonstrate
the ability to understand the role of
HLA antigens in platelet transfusion
outcome.

1. Platelet transfusion refractoriness is
exclusively due to HLA class I 
mismatches.
A. True
B. False

2. Platelet refractoriness can be 
improved by the following strategy:

A. Donor/recipient crossmatching
B. Elution of HLA class I molecules

from the platelet surface
C. Identification of HLA reactive 

antibodies in the recipient
D. HLA matching between donor 

and recipient.
E. All of the above

3. Platelets do not express clinically 
relevant amounts of HLA-Cw 
molecules.
A. True
B. False

4. High resolution sequence-based 
typing may contribute in the future 
to recipient/donor selection because:

A. Identified HLA alleles than 
cannot be identified by current 
serological techniques.

B. Provides definitive typing of 
individual alleles independently 
of previous knowledge of their 
existence.

C. Is relatively easier to perform 
than in the past because of the 
adoption of automated techniques

D. All of the above

5. Platelet transfusion refractoriness 
occurs in approximately:
A. 1% of cases
B. 10% of cases
C. 50% of cases
D. it is extremely unusual

Questions for “Polymorphism and
Antigenicity of HLA-MICA”

After reading this article and taking the
quiz the participant wil demonstrate
the ability to understand MICA genes,
their possible significance and
polymorphism.

6. MICA genes are:
A. Non-polymorphic
B. Associated with beta2-

microglobulin
C. In the MHC class I region
D. Widely distributed in tissues

7. Polymorphism of MICA
A. Arose from random events
B. Caused by selective pressure
C. Is concentrated around the 

peptide binding groove
D. All of the above

8. MICA may play a role in transplant 
rejection because
A. Endothelial cells express MICA 

on the surface
B. Many alloantisera contain anti-

MICA antibodies
C. MICA antibodies kill cells in 

complement-dependent 
cytotoxicity

D. All of the above

9. Anti-MICA antibodies were 
detected in
A. 50% of all heart transplant 

recipients tested
B. 25% of all transplant recipients 

tested
C. 31% of all kidney transplant 

recipients tested
D. None of the above

10. Alloantibodies to MICA are:
A. Detected in serum of some 

organ transplant recipients
B. Not found in people receiving 

transfusions
C. Not found in women with 

multiple pregnancies
D. Not demonstrated using the 

ELISA method

Questions for “Diversity of NK Cell
Receptors and their HLA class I Ligands”

After reading this article and taking the
quiz the participant will demonstrate
the ability to understand the diversity
of NK cell receptors and their functions.

11. The KIR are:
A. Members of the 

immunoglobulin super gene 
family

B. Encoded on human 
chromosome 12

C. Lectin-like receptors
D. Expressed by human CTL’s

12. Long tail KIRs have:
A. Activating function
B. A charged residue in the 

transmembrane region
C. ITIM
D. ITAM

13. NKG2D:NKG2D homodimers 
recognize:
A. MICA and MICB
B. ULBP2
C. MHC class I-like structure
D. All of the above

14. KIR2DL1 binds to:
A. HLA-A allotypes
B. HLA-B allotypes
C. HLA-C allotypes
D. HLA-G allotypes

15. KIR “A-group haplotypes” are:
A. Complicated, containing 9-12 

genes
B. Inhibitory for all major HLA 

class I specificities
C. Activating type
D. Simple, consisting of 7 non-

functional genes

C O N T I N U I N G E D U C A T I O N Q U I Z
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HLA class I mediate two distinct functions. The Major
Histocompatibility Complex (MHC) is one of the most gene
dense regions in the human genome20, 33. Two distinct families
of genes in the MHC (class I and class II) encode highly
polymorphic Human Leukocyte Antigens (HLA) that are
involved in antigen presentation. Three classical class I genes
(HLA-A, -B and -C) are normally expressed on the surface of
most cells in the body and are recognized by two distinct
cytolytic lymphocytes: cytotoxic T cells (CTL) and natural killer
(NK) cells. Upon viral infection, class I molecules present viral
peptides to the T cell receptors (TCR) of CTLs, which triggers a
positive signal leading to lysis of the virally-infected target
cells10, 41 (Figure 1A). The natural killer (NK) cells express
functionally two distinct sets of HLA class I-specific receptors:
activating NK receptors and inhibitory NK receptors15. A fine
balance between these two types of HLA class I-specific
receptors controls NK cell function. Binding of HLA class I and
specific inhibitory NK receptors generates a dominant
inhibitory signal that neutralizes any positive signals in the NK
cells, and thereby the self class I protects healthy cells from the
NK lysis (Figure 1B). Some viral infections or tumor
transformations downregulate the expression of certain HLA
class I on the surface of infected cells to avoid the CTL
response. In this context, no inhibitory signal is generated in
the NK cells, which releases the lysis on infected cells2,18 (Figure
1C). Further, binding of activating NK receptors with specific

HLA class I or class I-like products on infected cells may boost
the NK cell lysis. Thereby, CTLs and NK cells are the two
complementary arms of cell-mediated cytotoxicity that govern
response to infection.

NK cells express structurally and functionally distinct sets of
HLA class I-specific receptors. Human NK cells express
structurally two distinct families of MHC class I receptors: killer
cell immunoglobulin-like receptors (KIR) and lectin-like
receptors (Figure 2). The KIR are members of the
immunoglobulin (Ig) super gene family and are encoded by a
family of 14 polymorphic genes arranged in the Leukocyte
Receptor Complex (LRC) on human chromosome 19.32,38.
Based on the number of Ig-domains in the extracellular  region,
KIR receptors can be divided  into either three Ig domains
containing KIR (KIR3D) or two Ig domains containing KIR
( K I R 2 D ) ( h t t p : / / w w w . g e n e . u c l . a c . u k / n o m e n c l a t u r e /
genefamily/kir.html).1,19 Based on the length of the cytoplasmic
tail, they can be further grouped into either long (L) tail KIRs
having inhibitory function, or short (S) tail KIRs with activating
function. Long tail KIRs have one or two immunoreceptor
tyrosine-based inhibitory motifs (ITIM) and transduce
inhibitory signals. In contrast, the short tail KIRs have no ITIM
motif but possess a charged residue in the transmembrane
region that mediate association with DAP12. The DAP12
contains immunoreceptor tyrosine-based activation motif
(ITAM) and transduces activating signals. 15

The lectin-like receptors are encoded by a family of six
conserved genes in the NK gene complex (NKC) on
chromosome 12.40 They are expressed as heterodimers
(CD94:NKG2) or homodimers (NKG2D:NKG2D). Of these, only
NKG2A has ITIM motifs in its cytoplasmic tail and transduces
inhibitory signals. The rest of the receptors in this family have
no ITIM but have a charged residue in their transmembrane
region and bind to the positive signaling adaptor molecules,
DAP12 and DAP10.

NK cell receptors have distinct MHC class I specificity. The
CD94:NKG2 heterodimers are specific to HLA-E, a non-
classical MHC class I. 4 The NKG2D:NKG2D homodimers
recognize a variety of ligands having MHC class I-like structure.
These include MHC class I-like chain (MICA and MICB), and
human cytomegalovirus (HCMV) encoded UL16 binding

Figure 1
Cell mediated cytotoxicity. Interaction of HLA class I with their
specific receptors govern the responses of T cells and NK cells. (A).
HLA class I molecules mark the abnormal cells for cytotoxic T cell
(CTL) lysis. (C). If such marking has failed due to virus-mediated class
I downregulation, natural killer (NK) cells mediate the lysis. (B). Class I
protects the healthy cells from NK lysis, i-NKR- inhibitory NK
receptors, a-NKR- activating NK receptors.
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proteins (ULBP1, ULBP2, and ULBP3). The co-crystal
structures of NKG2D:NKG2D/MICA 1 6 and
NKG2D:NKG2D/ULBP3 25 revealed that the NKG2D
homodimers recognize multiple ligands by the induced-fit
mechanism. 

The KIR receptors are specific to polymorphic classical class I
HLA molecules. The co-crystal structures of HLA-
Cw4/KIR2DL1 and HLA-Cw3/KIR2DL2 revealed a lock-and-
key interaction.3,8 The general topology of HLA/KIR binding is
very similar to HLA/TCR binding. The footprint of TCR covers
almost the entire surface of the antigen binding groove of HLA
class I. In contrast, the KIR binding is restricted to one end of
the peptide-binding groove. KIR interacts with both the α1 and
α2 domain helices of class I, as well as with the carboxyl
terminal portion of the bound peptide. Although both HLA and
KIR are polymorphic, most of the residues in the HLA/KIR
interface are conserved. The KIR2DL1, KIR2DL2 and KIR2DL3
are specific to HLA-C molecules. 5,21,37,39 A single amino acid
residue in these KIR2Ds (position 44 in D1 domain), and a
single amino acid in the HLA-C allotypes (position 80)
determine their allotypic specificity. The KIR2DL1 has a
methionine at position 44 and binds to HLA-C allotypes (Cw2,
4, 6, 15) having lysine at position 80. KIR2DL2 and KIR2DL3
have a lysine at position 44, and they bind to HLA-C allotypes
having asparagine at position 80. The KIR3DL1 binds to HLA-B
allotypes carrying Bw4 epitope. 11,17 KIR3DL2 binds to certain
HLA-A (A3 and A11) allotypes7,23, and KIR2DL4 binds to HLA-
G.24,26 The specificity of other KIR receptors are not known.

Individuals have distinct KIR types and distinct HLA types.
Genomic plasticity and rapid evolution of the KIR region

contribute to a unique haplotypic diversity in the number and
type of KIR genes.13,28,38 This produces a huge diversity in the
number and combination of KIR genes an individual inherits.3 4

Based on gene contents, the KIR haplotypes can be
distinguished into two major groups. The “A-group haplotypes”
are relatively simple, consisting ~7 functional genes. They
include inhibitory KIR genes for all major HLA class I
specificities, and have one or two activating KIRs (KIR2DS2
and/or KIR2DS4). The “B-group haplotypes” are complicated,
and containing 9-12 genes. They are marked by KIR2DL5
gene3 6, and most of the KIR genes in the B-group haplotypes are
activating type. B-group haplotypes may not carry inhibitory
KIR genes for some HLA specificities. Both groups of
haplotypes conserve only three functional genes, and are
considered to be the `framework’ genes. 

KIR genes are known to be polymorphic. 9,27,31 The allelic
differences in the KIR genes are scattered throughout the entire
coding regions.9,27This is in contrast to HLA allotypes, where the
substitutions are primarily concentrated in the region forming
the peptide-binding groove. 12,22 The combined diversity of
haplotypes and allotypes distinguish individuals in the
population.29,30 Furthermore, alternative splicing of RNA
produces additional diversity within some KIR sequences at
the transcriptional level.6 The NK cells of an individual express
different numbers and combinations of KIR and lectin-like
receptors that contribute to an additional complexity in the NK
cell receptor repertoires. 3 5 NK cells may express 2-9 KIR
receptors, which include at least one inhibitory receptor for the
self class I. Variability in the gene content, allelic
polymorphism, altered transcription and combinational
expression of KIR diversifies the NK cells. 

Conclusion. The genes for HLA and KIR are polygenic and
polymorphic and are located on different chromosomes. Their
independent segregation and co-evolution complicate the
number and type of NK receptor/HLA ligand pairs inherited in
individuals. Since the NK receptors/HLA ligand pairs control
the NK cell function, their status from “none to too many” may
determine the clinical outcome of infection.
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Figure 2
HLA class I-specific receptors of human NK cells.  Human NK cells
express two families of class I-specific receptors. Their structural
diversity in the extracellular region is adapted to diverse HLA class I
specificities. Diversity in the cytoplasmic tails are used for inhibitory
and activating function. The specificities for individual NK receptors
are given in parentheses. ITIM- immunoreceptor tyrosine-based
inhibitory motifs.

Figure 3
Genomic organization of two groups of KIR haplotypes.   The class I
specificities are shown in parentheses. C1- HLA-Cw1,3,7,8, C2- HLA-
Cw2,4,6,15. Genes conserved in both groups of haplotypes are shown
in dark boxes. y indicates pseudogenes.
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J. Marilyn MacQueen, an internationally recognized
technical authority in the field of histocompatibility
(tissue matching), died Thursday at her home in
Hillsborough, NC. She was the daughter of the late Julia
Smith and James E. MacQueen of the Carolina section of
Dillon County, SC.

Marilyn was born in Bennettsville, SC, August 7, 1939.  A
graduate of Dillon High School, Dillon, SC, she earned her
BA in Biology in 1961 at Queens College, Charlotte, NC.
Marilyn was given an honorary Doctor of Humane Letters
degree by Queens College in 1987 for her extraordinary
contributions to her profession and her enthusiastic
involvement in and support of her college since
graduation.  Marilyn was an undergraduate laboratory
instructor at Queens College (1959-61).  She taught
science and biology in the Ocala, Florida, school system
(1961-64).  Returning to North Carolina in 1964, she was a
research associate in the Duke University Department of
Immunology and later in the fledgling area of
Histocompatability and Immunogentics.  In 1969 she was
appointed supervisor of the Durham Veterans
Administration Medical Center (DVAMC) Transplantation
Laboratory and held that position until her retirement in
1997.  As laboratory supervisor, she and her staff were
responsible for tissue typing all transplantation patients
at the DVAMC, Duke University Medical Center and UNC
Hospitals.

Recognized internationally in the field of
histocompatibility and organ transplantation, she
participated in four of the earliest International
Histocompatibility Workshops to expand the network of
academic expertise to Europe, Australia, New Zealand
and beyond.  She was instrumental in the early
development of all areas in the field of Histocompatibility
during the era when Duke University was the focal point
in the origination of this vast field.   She was consistently
a pioneer, teacher, innovator, creative force and
consultant.  She was the person who “made things
happen.”  She led field investigations for the NIH, SEOPF
and Duke department of Histocompatibility and
Immunogenetics in such diverse areas as the Artic region
of Finland, the outback of Australia and the Cook Islands.

Marilyn was a founding member and active participant in
numerous professional organizations, including the
Southeastern Organ Procurement Foundation (SFOPF),
the American Association for Clinical Histocompatibility
Testing (AACHT), the American Society of
Histocompatibility and Immunogenetics (ASHI), Carolina
Donor Services (CDS- formerly the Carolina Organ 

Procurement Agency), the American Association of Blood
Banks (AABB) and the United Network Organ Sharing
(UNOS) which is the current organization for the
equitable placement of transplant organs throughout the
U.S.

Marilyn received a multitude of professional honors and
awards including undergraduate recipient of Who’s Who
in American Colleges and Universities (1961), the
National Science Foundation Study Fellowship (1963), the
Upjohn/ Southeastern Organ Procurement Foundation
(SEOPF) Award (1977) and SEOPF’s Meritorious
Achievement Award (1981 and 1987).  She was the first
recipient of Outstanding Technologist Award (1987) given
by ASHI, an agency that she helped develop.  Today, ASHI
is the internationally recognized organization responsible
for licensing, teaching and assuring high quality in all
transplant programs.  In 1988, Marilyn received the
SEOPF Special Achievement  Award for her exceptional
work in development of a network for support and
interaction with tissue typing labs in the Southeast area. 

Marilyn co-authored many articles published in national
and international medical journals and texts and edited
two editions of the SEOPF Tissue Typing Procedure
Manual that are still invaluable teaching tools for new
members of this field.   Since her retirement, she was
actively involved in the Orange Congregations in Mission
Meals on Wheels program.

Surviving are her life partner Barbara O. Burgess of
Hillsborough, NC; one step-brother Rene DeLind, of
Moreno Valley, CA; first cousins Alexander McRae
MacDonald of Clio, SC, Donald Frank MacDonald of
Edinburgh, Scotland, and Robert McLaurin MacDonald of
Lakeland, FL; and numerous nieces, nephews and
cousins.  Marilyn also leaves an immense community of
friends and acquaintances who have been forever
changed by having had the experience of knowing this
extraordinary and unique life.  Her uniqueness, as often
described by her friends, is “ the mold was broken after
Marilyn was created.”

In lieu of flowers, donations may be made to Orange
Congregations in Mission, 300 Millstone Drive,
Hillsborough, NC  27278 (Designate Meals on Wheels);
Carolina Presbyterian Church, 2971 Calhoun Road, Clio,
SC  29525; or Queens College, (attention:  Adelaide
Anderson Davis), 1900 Selwyn Avenue, Charlotte, NC
28208.

J. Marilyn MacQueen
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Thymoglobulin® (rabbit anti-human thymocyte globulin or
ATG) is commonly used in post-transplant patients as part of
their immunosuppressive protocol.  The presence of these
antibodies in patient sera produces false positive reactions in
crossmatches making post-transplant immune monitoring
difficult.  ATG binds to T-cells and fixes complement, thereby
giving false positive reactions in the cytotoxic crossmatch (CDC-
XM).  In the flow crossmatch (FC-XM), many widely used
secondary antibodies (we use goat anti-human IgG) will bind to
the ATG antibody bound to donor cells, again resulting in a false
positive result.  We reasoned that neutralization or removal of
residual ATG would eliminate such false positive crossmatch
results.

Our lab has developed a protocol by which ATG can be removed
from test serum by adsorption with superparamagnetic
polystyrene beads coated in donkey anti-rabbit IgG.  The
effectiveness of these beads was tested with ATG diluted to a
concentration representative of the highest levels expected in
dosed patients, as well as with this diluted ATG mixed with
human serum that has known HLA antibody. The results
showed that the beads removed all reactivity due to ATG but that
they had no effect on reactivity due to anti-HLA.  Shown below
is one example of our use of this protocol.

Example: 

A 21 year old transfused but non-sensitized (CDC-PRA = 0
percent, FC-PRA Class I&II = 0 percent) Caucasian female
received a cadaver heart transplant.  Per protocol,
crossmatching was not performed for the non-sensitized
patient. The HLA mismatches were A1, A2, B62, DR1, DR4,
DRw53, and DQ7.

Six days post-transplant the heart was failing and she was re-
activated at critical status for re-grafting.  Serum screened for
antibody at this time showed FC-PRA Class I = 90 percent Class
II = 38 percent.  Class I specificity showed strongest reactions for
B62-35-75-5, with weaker reactions following the pattern for A1-
3-9-11 and A2.  Class II specificity showed a clear DRw53 and
DQ2.  

Ten days post-transplant a heart became available and
crossmatches with surrogate first donor (no actual first donor
cells available) and intended second donor were performed.

The patient was receiving Thymoglobulin® in 50mg doses as
part of her immunosuppressive therapy, therefore her post 1st
graft serum was adsorbed according to our protocol. The
crossmatch results were as follows:

• Surrogate 1st donor (representing mm Ag A2, B62, DR4 
and DRw53)

Ø FC-XM T&B very strongly positive with 
untreated AND adsorbed serum

• Intended 2nd donor (mm for A31, B38 and DR103 à
antigens NOT related to first donor and NOT included in 
the antibody specificities identified post 1st graft)

Ø CDC-XM negative (ATG concentrations well below 
detectable cutoff)

Ø FC-XM T&B strong positive with untreated serum, 
T=/+ and B+ (reduced to approx. 25 percent of 
untreated serum vs. T cells) with adsorbed serum

The sum total of information to this point indicated to us that
the patient has a very high titre of antibody to the mismatched
Class I and Class II antigens from donor #1 and may possibly
have very low levels of Class I and a moderate amount of Class II
antibody to the intended donor #2.  Taking into account the
patient was very critical and since increased B cell fluorescence
in the flow crossmatch is often NOT due to HLA antibody, the
surgeons would likely have considered these results acceptable
for transplant.  However, in our lab we do not just look at
increased fluorescence.  We evaluate the nature of the binding
that causes the fluorescence by using methods presented at
previous ASHI meetings.  These include adsorbing sera with
donor cells and/or platelets, as well as diluting or increasing the
amount of sera added in the crossmatch.  All of those
manipulations have predictable effects on true Ab/Ag
interactions.  If these effects are not observed, we can then
conclude that the observed binding is not due to a specific
Ab/Ag interaction and therefore is not due to HLA.  The
observed T & B binding against the intended 2nd donor did not
behave like a specific Ab/Ag interaction and therefore the
crossmatch was called negative.

The patient was discharged from the hospital three and a half
weeks after the second transplant and is currently doing well 8
months post-transplant.

H I G H L I G H T S

J. McKie1, W. Shumway1, D. Rinde-Hoffman2, and W.
LeFor1 - LifeLink Transplantation Immunology

Laboratory1, LifeLink Institute2, Tampa, FL

Tech Tips
Effect Of Thymoglobulin® On Immune Monitoring and

Crossmatch Interpretation
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Summary of the Northeast Regional
Workshop, Baltimore, MD

April 10-12, 2002
John Hart, MBA, CHS and Lori Osowski, MS, CHS

The Northeast Regional Workshop took place April 11-12, 2002
in Baltimore, MD at the stunning Marriott Waterfront Hotel.
The American Red Cross National Histocompatibility
Laboratory and the Johns Hopkins University Immunogenetics
Laboratory hosted the workshop.  There were 136 attendees.
The Accreditation Program sponsored an Inspector Training
Workshop for current ASHI inspectors preceding the start of
the workshop on April 10th.  Kathy Muto, chair of Inspector
Training, presented a thorough review of current policies and
issues that affect the performance of inspections.  Andrea
Zachary detailed troublesome areas in the inspection process
and provided pointers on specific areas including DNA, ELISA
and Flow cytometry inspections.  John Hart provided an update
on the continued drive to develop an electronic format for the
inspection checklist and process.  There were 15 attendants.
Later that evening, the actual workshop began with a welcome
reception, which provided an opportunity for attendees to
meet their colleagues.

On Thursday, April 11, the workshop opened with a session
called “Recent Advances in Immunogenetics and
Immunobiology.” The session included an exciting state of the
art talk by Peter Creswell, Ph.D. regarding “Recent
Developments in Antigen Processing” and a very lively and
spontaneous discussion about an alternative theory to how the
immune system functions, termed, “the Danger Hypothesis” so
fondly named by speaker, Polly Matzinger, Ph.D. The morning
concluded with Session II, Clinical Applications in
Immunogenetics, which included a very informative talk about
“HLA Polymorphism and Infectious Diseases” by Xiaojiang
Gao, Ph.D. and “Emerging Issues in Blood and Marrow
Transplantation” by Neil Flomenberg, M.D.

The afternoon session, “HLA Antibodies in Transplantation,”
was very exciting and gave way to very interesting discussion by
day’s end. Donna Lucas, CHS gave a nice overview of the
Impact of Antibodies on Organ Transplants. Next, Dessislava
Kopchaliiska, Ph. D. and Lori Osowski, CHS, gave updates of
the Johns Hopkins and University of Maryland/ARC Renal
Desensitization Protocols. This was followed by a “round robin”
group of speakers, Meg Gobeli, CHS, Julie Graziani, CHT,
Beverly Muth, CHT and Jeffrey Sholander, CHS. They gave a
wonderful collective summary of the “Relevance and
Application of Antibody Tests - Characteristics of High Risk
Antibodies”. Finally, the afternoon was wrapped up with an
expert panel (Shirley M. Polly, MD, Nancy Reinsmoen, Ph.D.,
Gary A. Teresi, CHS) commenting on interesting case studies
presented by meeting attendees, Lynne L. Klingman, CHS,
Sandy  Rosen- Bronson, Ph.D., Jeannie Roule, CHS, Donna
Fitzpatrick, CHS and Barbara Burgess, CHS.

After a jam-packed day of science, the meeting was concluded
and everyone took a break by enjoying a stroll along the Inner

Harbor, dinner at the Camden Yards Bull Pen followed by a
rousing Baltimore Orioles baseball game vs. the Tampa Bay
Devil Rays. The Orioles cooperated by winning!!!! Baltimore 15
- Tampa Bay 6. It was an exciting game that had the fans
guessing until the 6th inning, when the Orioles wowed
everyone with 12 runs! 

On Friday, April 12, the sessions began with Current Issues in
Immunogenetics.  Mary S. Leffell, Ph.D., ABHI gave a
comprehensive, excellent review of “Natural Killer/Leukocyte
Receptor Complexes”, followed by the interesting and
informative topic of “Access Issues in Renal Transplantation” by
Milagros Samaniego-Picota, M.D. This was followed by  “CLIA
Update - Centers for Medicare & Medicaid Services” by Cecilia
Hinkel, MT (ASCP) attending from CMS. 

For lunch, the attendants enjoyed the wonderful and touching
address by a keynote speaker, the Acting Deputy Surgeon
General of the United States, Kenneth P. Moritsugu, M.D., MPH.
Dr. Moritsugu shared Perspectives from the Office of the
Surgeon General that included his personal experiences with
the transplant process and a tribute to all laboratory
professionals who work behind the scenes to make organ
transplantation a reality.   His commentary was very uplifting
for everyone.

The meeting ended with a bang. The final session, Generation
and Application of Molecular Data, began with a very
comprehensive discussion of HLA DNA Platforms by Debra L.
Kukuruga, Ph.D. This was followed by an interesting
presentation about Micro-Array Technology by Kevin Becker,
Ph.D. and the finale speaker Marcelo Fernandez-Vina, Ph.D.,
with a detailed discussion of Donor Search Strategies for
Allogeneic Marrow Transplantation.  Throughout the meeting,
posters presented at the last annual ASHI meeting were
available for review.

The corporate sponsors had an opportunity to present their
“Innovative Technology” to the attendants in three sessions
throughout the meeting.  We thank them for their generous
support of the workshop.

In summary, the meeting was well received from many
standpoints.  The level of scientific and technical content, the
quality of speakers, the location and the structure of the
program combined to create a successful workshop.  We
appreciated all the help and support from many individuals
who participated both on the program and behind the scenes.
Special thanks to the staff members from Association
Headquarters, Len Morrissey, Karen Feder and Emily
Rosenberg. 
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Are your products and services vital to the fields of histocompatibility and immunogentics?  

If so, become a sponsor of the 2002 ASHI Annual Meeting being held at the Opryland Resort in
Nashville Tennessee, October 19-23, and increase your visibility and exposure to the 1,000 clinical and
research professionals in attendance.

Receive tangible benefits based on your contribution
level including, but not limited to, promotional exposure
in printed meeting materials. Levels offered, include:

Platinum Level (Contribution of $15,000 +)

Gold Level (Contribution of $8,000 +)

Silver Level (Contribution of $5,000 +)

Bronze Level (Contribution of $3500 +)

Copper Level (Contribution of $1500 +)

Demonstrate your role and commitment 
to the science and advancement of
histocompatibility and immunogenetics, 
by pledging a contribution today. 

For a complete list of sponsor benefits and specific opportunities per level,

contact: Clare Rife, ASHI Exhibit Manager

17000 Commerce Parkway, Suite C, 
Mt. Laurel, NJ 08054

Phone: 856-642-4425

Fax:  856-439-0525

E-mail: crife@ahint.com

Note: Deadline for sponsorship payment is August 14, 2002
All sponsor benefits are subject to availability based on time of reservation.  Early reservations are strongly suggested in order for sponsor name
to be included in pre-meeting and on-site promotion benefits.

Sponsorship Opportunities
2002 ASHI Annual Meeting 

October 19-23

Nashville, Tennessee
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F IVE T E S T I N G C A T E G O R I E S OF F E R E D

SEROLOGICAL TYPING FOR HLA-A,  B,  C,  DR,  DQ  
±   ABO GROUPING

•  Subscribe to modules for class I  and/or class II  testing on 
same samples

• Optional ABO grouping module available

MOLECULAR TYPING FOR HLA-A,  B,  C,  DR,  DQ, DP
• Modules available for class I and/or class II  testing on 

same specimens
• Perform low and/or high resolution level typing 

HLA CROSSMATCHING /  ANTIBODY SCREENING
•  Perform characterization of class I  antibody (with T cell  

crossmatches) and/or class I I  antibody (with B cell  crossmatches)
• Order volumes to accommodate  your test methods:

lymphocytotoxicity testing (with or without AHG), flow 
cytometry, ELISA

• Report results obtained by multiple methods
• Includes clinical scenarios for increased educational

opportunities

HLA-B27 DETECTION
• Identify presence or absence of HLA-B27 for disease association
• Use testing method(s) of your choice

ENGRAFTMENT MONITORING
•  Detection of percent donor-recipient admixture in simulated 

post-transplant samples
• Report quantitative and/or qualitative results 

TH E ASHI PR O F I C I E N C Y TE S T I N G PR O G R A M

•  Administered by ASHI,  the recognized leader in histocompatibi l ity testing

•  Designed to ful ly  meet latest  ASHI standards for  laboratory accreditation

• Simplif ied submission and reporting of  results ;  rapid turnaround of 
summary reports

•  Modular configurations provide f lexibi l ity and cost savings;  order only what’s  
needed for  your laboratory procedures

•  Test  samples provided by a laboratory with more than 20 years experience 
distr ibuting proficiency specimens for histocompatibi l ity testing

• Competit ively priced
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TH E A M E R I C A N S O C I E T Y FOR

H I S T O C O M P A T I B I L I T Y A N D IM M U N O G E N E T I C S

the recognized leader in
Clinical Histocompatibility Testing

announces the

ASHI  PR O F I C I E N C Y T E S T I N G P R O G R A M

AV A I L A B L E I N JA N U A R Y 2003

TH E E N H A N C E D P R O F I C I E N C Y T E S T I N G P R O G R A M I S

D E S I G N E D EXCLUSIVELY TO A D D R E S S T H E NEEDS O F

T H E CL I N I C A L H ISTOCOMPATIBILITY LABORATORY

YES! I  want more information on the ASHI Proficiency Testing Program for 2003. Please send me additional
information and a subscription booklet for the following areas of testing:

____ Serological Typing for HLA-A,B,C,DR,DQ ____  Molecular Typing for HLA-A,B,C,DR,DQ,DP

____ HLA Crossmatching/Antibody Screening ____ HLA-B27 Detection           ____ Engraftment Monitoring

Name__________________________________________Title_______________________________________

Laboratory_______________________________________________________________________________________

Address__________________________________________________________________________________________

___________________________________________________________________________________

City____________________________________State____________________________Zip______________________

Telephone______________________Fax______________________E-mail____________________________

Return to ASHI Office at:

Fax: 856-439-0525

OR mail via return postage:

17000 Commerce Parkway
Suite C
Mt. Laurel, NJ 08054

For questions:

E-mail: ashi@ahint.com
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This month I will continue our tour of the web site with a
review of the “About ASHI,” “Accreditation” and “ASHI
Governance” areas.  Before I start our tour, let me again
mention the discussion groups (“Digital Discussions”).
Postings in most of the discussion groups can be accessed and
read without a login. For those few areas that are protected, you
can establish your own profile (user account) with user name
and password. Establishing your profile and registering for any
public discussion group is instantaneous.  For laboratory
directors wishing to access the Director’s Forum for the first
time, the application is reviewed and approved within about 24
hours. For simplicity sake, you may want to establish a user
profile using the same login as for the member-restricted areas
of the web site, which is your last name and member number. 

As indicated in the intro to the discussion site, there are
advantages to establishing a profile for all of the discussion
groups, particularly being able to receive notification of new
posts via email. There are still occasional problems with
logging on to the protected sites of the general web. If you are
having difficulty, please contact Bill Ward (William.W.Ward
@MedStar.net) or me  (Ronald.Charlton@jax.ufl.edu). For your
password use a five-digit number. Do not use leading zeros.
For more information, click on the “New Login Procedure” link
found on the main “News and Updates” page.

The “About ASHI” area is a great place to learn some “basics”
about our organization. The area includes a brief history of
ASHI, our mission and vision statements, a glossary of
histocompatibility and immunology terminology and some
good basic patient information about what we do. There is also
a description of the origin for the various awards given at the
Annual meeting along with a listing of past recipients. For new
members and old, the “About ASHI” area is one that you might
want to review or to refer someone else who is “just interested.” 

The “Accreditation” area is a treasure trove of information for
new laboratories and existing laboratories. Here you can find
out how the board is set up (history), who is your commissioner
and how to contact her/him (review board).  You can get a copy
or portion of an application for a new lab or renewal
(accreditation application). This area also has some sub-pages
that list the inspection cycles, outline the accreditation process
and describe the appeals process. If you are an inspector
needing updating or want to be an inspector, there is a
schedule of the upcoming inspector training sessions
(Inspector Training). The “Accredited Laboratories” section lists
all accredited laboratories, their lab numbers and the areas in
which they are accredited and in “Inspection Schedule” you
can see when your laboratory is to be inspected. For
information about how the Accreditation Review Board (ARB)
is structured and how it functions, with a copy of their
operation manual, look in “Policy Update” and “Operations
Manual.”  Those individuals who want to be laboratory
directors or if you have a question about qualifications for
directors, how they are evaluated and by whom, look in
“Director Training Review.”  If you have a question or comment
about the accreditation process, you can send an e-mail to the
ARB at the “Questions and Feedback” page. There is also a
search opportunity on the “Accreditation” page if you don’t
know where to look for the answer to a question. 

From time to time we all have questions about Standards, By
Laws and how to get hold of an officer or committee chair or
member. These areas are covered in the “ASHI Governance”
area. This page includes a link to the directory listing for our
new ASHI Executive Office.

I hope these brief surveys of different areas of the web site help
with your use of this communications tool. Please contact Rick
Charlton or Bill Ward with suggestions for changes or additions
that you would like to see for the web page.

C O M M I T T E E  A C T I V I T I E S

The ASHI Web Site
www.ashi-hla.org
Ronald K. Charlton, PhD
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Co-Chair Meeting

There were two major topics of discussion 1) possible
replacements for the positions of Junior Co-Chair and new
Commissioners to replace the ones rotating off and 2) the
Inspector Training Subcommittee Chair (see below).  A list was
drawn up for prospective Co-Chair and Commissioner
candidates and will be circulated to the ARB.  The final slate will
be voted upon at the August meeting, with subsequent
publication in the next ASHI quarterly article.

Additional cost cutting measures were explored: 1) Karen Feder
from the executive office will be charged with checking as to
whether Saturday stay-over fares are necessary in certain areas,
enabling the ARB meeting to be shortened without being
penalized by an expensive airline fare. 2) Melissa McElroy is to
determine the number of on-site inspections per cycle, so that
a proactive approach to may be instituted in planning the most
cost-effective approach to evaluating these packets.

Carol Pancoska shared with the Co-Chairs a draft of the
proposed UNOS guidelines for determining the appropriate
number of laboratories a director can direct.  These will be
discussed in depth as soon as they are finalized and adopted by
UNOS.     

ARB Meeting

There were a total of 37 interim laboratories in Cycle 3A. A total
of seven labs had issues pending from the pre-meeting
conference call. These labs were discussed in detail at the
meeting, with one laboratory requiring a focused inspection.

There were a total of 24 on-site applications reviewed at the
meeting. Also reviewed in this category were four laboratories
needing ad-hoc, off cycle inspections. All of the laboratories
were approved and granted reaccreditation. However there
were 13 laboratories with minor pending issues and two
laboratories with serious issues relating to past deficiencies.
There will be a focused re-inspection of these two laboratories
within six months.  Three laboratories required an out of cycle
review as a follow up from the last cycle.

New Items

Policy Review and Modification - 16 policies were reviewed and
discussed with approved amendments/revisions to 12, and
two with pending issues, which were subsequently resolved in
a conference call.  These will be made available to the
membership on the ARB website and in our Operations
Manual. 

Web Document Presentation - Norm Skog, president of
Amedco Inc., and John Hart presented two documents

(Commissioner’s Summary Report and the Inspector’s
Checklist) in a new proposed format connected through the
Internet. The purpose is to create greater efficiency in reporting
information by making it electronically available and
interactive.  John Hart presented the Inspector’s Checklist Web
Version at the Inspector’s Training Workshop in Baltimore, April
15, 2002.

There were several new “mini” - checklists adopted by the ARB
at the April meeting, which deal with some specialized areas of
accreditation

1. Transfusion Support - Carol Pancoska presented this 
new checklist. A disclaimer will be added specifying that
these are proposed guidelines pending approval by CMS.

2. Monitoring for Engraftment (ME) - Kevin Harrell and 
Marilyn Pollack presented the ME document and it was 
approved by the ARB. These are to be included in 
upcoming inspection packets for laboratories requiring 
ME. A disclaimer will be added on the checklist, 
specifying that these are the proposed guidelines 
pending approval by CMS.

3. Proficiency Results Summary Form* - Gary Teresi 
presented a revised and updated form.  ASHI is in the 
process of talking with the new PT vendor to see if 
maybe some of the calculations the laboratory is 
required to make with the current system may be done 
automatically by the vendor.

The above examples are forerunners of what the ARB hopes will
be the development of the ability to generate custom checklists
to fit the actual services a member laboratory offers, rather
than the “one-size-fits-all” approach we have now.  This,
hopefully, will be one of the advantages of the interactive, web-
based protocols that Norm Skogs and John Hart are
developing.

Inspector’s Training Program
New Inspector Training Chair

As discussed in the previous issue of the Quarterly , Kathie Muto
is stepping down as Chair of the Inspector Training Committee.
Kathie has done an incredible job not only in the de novo
development of the training program but also the development
of a quality improvement program to monitor it.  The success
of both ventures can be measured by the number of excellent
and conscientious new inspectors that we now have.  Kathie
deserves the thanks of the entire Society for the tremendous
amount of energy and dedication she has placed into this area
of accreditation.  In addition, Dod Stewart and John Hart also
deserve the Society’s thanks for their efforts in helping Kathie
put on these workshops.

C O M M I T T E E  A C T I V I T I E S
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Liz Trimble, soon to be rotating off of the ARB, has volunteered
to step into the role as the inspector training chair and was
approved by the board.  She will begin training with Kathie
Muto at the Regional Workshops and at the Annual meeting. 

Workshops:

The full-day Inspector Workshop scheduled for the National
Meeting in October has been cancelled. Instead a half-day
update session will be offered.  This was done in order that the
ARB can meet its commitment to qualify all of the current
trainees. 

In order to help the ARB meet this commitment we would ask
that directors and supervisors consider permitting any trainee
Inspectors they may have working in their laboratory to
participate as a trainee during their own laboratory’s on-site
inspection.  

Inspector’s Corner
There have been concerns expressed about the number of
current ARB members who did inspections this last cycle.
Inspectors for this cycle were chosen immediately after the
tragedy at the New York World Trade Center.  This led directly to
having very few volunteers for both national and international
inspections as well as several cancellations by inspectors who
had already been chosen.  Consequently, inspectors had to be
found on an emergency basis and ARB members stepped in to
fill the void.  However, because of those expressed concerns
and the need for the ARB members to focus on accreditation
and not inspections we’ve instituted two policies.

1. While an individual is a member of the ARB 
(Commissioner, Co-Chair, or Program Director), s/he is 
not required to maintain the minimum number of 
inspections per year necessary to remain a qualified 
inspector.  Service on the ARB will be deemed equivalent
to doing inspections.

2. Foreign Inspections - a modification of the current  policy.

a. Inspectors for foreign labs are to be drawn from two
main areas of talent: 1) past ARB members; to 
include past commissioners, co-chairs, program 
directors, and advisory board members.  These 
individuals must not be currently serving in any of 
these capacities.  A list of eligible individuals will be 
maintained in the accreditation office.  2) A pool of 
inspectors who have proven over time that they 
have exemplary diplomatic and scientific skills will 
also be deemed eligible for foreign inspections.  

b. The advisory board will be provided these two lists 
at the start of each cycle and will choose the 
inspectors for foreign laboratories.

c. Only in extreme emergency situations will a 
member of the current ARB or advisory board be 
asked to inspect a foreign laboratory.  An exception 
might be if an ARB/advisory board member was 
already scheduled for a trip or meeting in a country 
where a laboratory or laboratories were due an 
inspection.  Then, for reasons of cost-effectiveness, 
that person would be considered.  

Director Training Review Committee (DTR)
Dr. Sandra Helman reported the following for the DTR
committee: Three new director portfolios have been completed
and approved (Dr. Tom Ellis, Dr. David Horio and Dr. Ian
Gourley).  Drs. Ellis and Horio have had successful interviews;
Dr. Gourley’s interview is still pending at this date.  Nine
directors have submitted ad hoc portfolios for adding new
categories and technologies, eight of nine have been approved
at this date.  There are five portfolios, two new directors and
three additions of categories/ technologies, currently awaiting
assignment of a reviewer.  

A Director Training Program has been approved for the
University of New Mexico, under the direction of Thomas
Williams, MD.

Dr. Helman also reports numerous calls concerning the
addition of new categories and technologies, which just haven’t
been formalized to the submission stage as yet.

The DTR Committee has performed yeoman service for the
ARB this past quarter and is to be congratulated for the rapid
and accurate evaluations of these portfolios and programs.
Their activities serve to underscore the necessity of having
good and conscientious reviewers on this committee.  As the
fields of Histocompatibility and Transplant Immunology
broaden and with the constant development of new
technologies, there will be an increasing need for members for
this committee.  If you would like to be a part of this dynamic
and extremely important committee, then please contact Dr.
Sandra Helman at the Histocompatibility/Immunology
Laboratory, MCG Health System (706/721-3311;
shelmanmail.mcg.edu)

Recent Guideline Updates
The new UNOS standards have been published and are in
effect.  There are several standards, which now differ
considerably from their current ASHI counterpart.  In order to
help ASHI become immediately compliant, Marilyn Pollack
and Carol Pancoska helped to draft some interpretive
guidelines for the ARB inspection checklists to accommodate
those changes.  These guidelines were accepted by the ARB and
will be sent immediately to member laboratories, along with a
copy of the UNOS standards.  Laboratories will be inspected for
compliance with these standards beginning with this cycle. 




