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Boston doctor
shares Nobel
for medicine

Transplant work cited

By David L. Chandler
GLOBE STAFF

A doctor at Brigham and Women's Hospital
was one of two American physicians awarded the
Nobel Prize in Medicine yesterday for pioneering
work that paved the way for now-commenplace
organ and tissue transplants that have saved
thousands of lives.

“Joseph E. Murray, 71, of Wellesley, professor

emieritus of plastie surgery at Brigham and Wom- _

ern's Hogpital, and E. Donnall Thomas, 70, of Bel-
levue, Wash., received the honor for their work
during the 1850s and 19605 on how to reduce the
risk of organ rejection by the bedy's immune sys-
tem. The two will share a prize worth about
$700,000,

Murray performed the world’s first suceessful
organ transplant - a kidney from one identical
twin to another - at the Peter Bent Brigham Hos-
pitai on Dec. 23, 1954

NOBEL, Page 8
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Dr. Joseph E. Murray with his wife, Bobby, yesterday.

From unthinkable to commonplace

By Judy Foreman
GLOBE STAFF

It was two days before Christmas 1954.
Richard Herrick, 23, lay at Boston’s Peter
Bent Brigham Hospital — now called Brigham arid
Women's - facing degth from kidney failure. His
twin brother, Ronald, had just agreed to the un-
thinkable: removal of one of his Widneys to donate
to Richard.
. Kidney dialysis, so commonplace today, was

. still so new and clumsy that it was not considered

A

REUTERS PHOTO l}r E Donnall Thomas at a news

coiiference In Seattle yesterday.

a long-term option. The process had been invent-
ed in the Netherlands just after World War I1.

Immunosuppressive drugs, the backbone of
most of the more than 13,000 organ transplants
done today in the United States, were barely a
gleam in researchers’ eyes.

And the idea that by 1990 Americans in every
state would by Iaw be able, more or less casually,
to carry organ donor cards or donor stickers on
drivers’ licenses was too wild even for Dr. Joseph
E. Murray, then 35 years old, to imagine.

TRANSPLANTS, Page 8
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First reported therapeutic use of human bone

marrow cells

INTRAVENOUS INFUSION OF BONE MARROW IN PATIENTS RECEIVING
RADIATION AND CHEMOTHERAPY*

E. DonNnaLL TroMmas, M.D.,# Harry L. LocuTE, Jr., M.D.,j WAN CHING Lu, Pu.D.,§
AND JosepH W. FERrREBEE, M.D.{

COOPERSTOWN, NEW YORK, AND BOSTON, MASSACHUSETTS

AF TER a lethal dose of radiation in rodents,! ca-
nines® or primates,® the destroyed bone marrow
may be repopulated by intravenous infusion of cellu-
lar suspensions of marrow taken from healthy isolo-
gous, homologous* and, in some cases, heterologous®
donors. Effective cells for these infusions may be
stored by the Polge technic of freezing to —80°C. in
glycerol.® Hosts seeded with donor marrow have some
of the immunologic characteristics of the donors, and

*From the Mary Imogene Bassett Hospital (affiliated with Columbia
University), Cooperstown, and the Children’s Cancer Research Founda-
tion, Children’s Medical Center, Boston, and Harvard Medical School.

§upg:rted by research grants (C-2643 and H-607) from the United
States Public Health Service and by contract AT (30-1)-2005 from the
United States Atomic Energy Commission.

+Associate clinical professor of medicine, Columbia University College
of Physicians and Surgeons; physician-in-chief, Mary Imogene Bassett
Hospital.

$Public Health Service Research Fellow, National Heart Institute, Na-
tional Institutes of Health, Bethesda, Maryland.

§Research assistant, Department of Pathology, Harvard Medical School;
research assistant, Division of Laboratories and Research, Children’s
Medical Center.

flAssociate clinical professor of medicine, Columbia University College

of Physicians and Surgeons; research physician, Mary Imogene Bassett
Hospital,

in some circumstances will take and hold homografts
of other organs from them.”

Since cases of radiation disaster may occur, and
since bone-marrow deficiency from radiation or
chemotherapy does occur in the normal course of
clinical medicine, an effort has been made to deter-
mine the availability and usefulness of bone-marrow
infusions for the treatment of these conditions in man.

ExPErIMENTAL (CONSIDERATIONS

Bone marrow was collected from fetal and adult
cadavers, from ribs removed at surgery and from
aspiration biopsy of the ilium. Irrespective of source,
it was passed repeatedly through a stainless-steel
screen® and broken into a smooth cellular suspension,
and the fat, as a rule, removed by centrifugation. The
cells, resuspended in tissue-culture fluid and serum,
were administered intravenously or frozen in glycerol
and stored at —80°C.

One may assess permissible periods of post-mortem

New England Journal of Medicine 257:491-496 (1957)




Hematopoietic cell transplantation for bone
marrow failure —a simple concept
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First home of the Seattle BMT unit, late 1960’s

Former U. S. Public Health Service Hospital . . o
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First step is to perform HLA Typing

HLA Nomenclature

Hyphen used to separate Suffix used to denote
_gene name from HLA prefix - changes in expression
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What is involved in HLA typing, anyway?
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HLA Complex
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Hematopoiesis: some numbers

Each day a typical adult produces:
— 2 x 10! red blood cells Rates of

— 1 x 101! white blood cells production can
— 1 x 10 platelets increase 10-fold

Over a lifetime: ~4-8 x 10> blood cells

Maintenance of basal hematopoiesis requires each human
HSC to divide ~52 times

Between the HSC and terminally differentiated circulating
blood cells, there are between 17 and 19.5 effective cell
divisions, with a net amplification of between ~170,000 and
~720,000



Annual Number of Transplant Recipients
In the US by Transplant Type
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Presenter
Presentation Notes
Slide 3: Estimated annual numbers of transplant recipients in the U.S. were compiled according to the number first transplants registered with CIBMTR. Estimates of how closely the numbers reported are representative of actual transplant activity vary according to the type of transplant and number of centers reporting data per year. Prior to 2007, all except unrelated donor allogeneic transplant facilitated by the NMDP were reported voluntarily. It was estimated that the CIBMTR captured 90% of all unrelated donor transplants performed in the US, 60-90% of related donor allogeneic transplants and 65 to 75% of autologous transplants. These estimates were extrapolated from other databases that capture transplant center activity, accreditation or hospital discharges. After 2007, the Stem Cell Transplant Outcomes Database (SCTOD) was initiated which changed reporting requirements and data capture to an electronic format. The SCTOD requires that all allogeneic transplants performed in the US be registered with CIBMTR. Data reporting of autologous transplants remains voluntary and the numbers in the CIBMTR database are estimated to be 80%. US numbers of allogeneic transplants in the CIBMTR are representative of the actual transplant activity. 
The number of autologous transplants recipients in the U.S. continue to increase, most prominently since 2010 , mainly for treatment of plasma cell and lymphoproliferative disorders extending to older patients. The annual number of allogeneic transplants recipients is also increasing surpassing 8,000 a year in the US. 



Diseases commonly treated with allogeneic
hematopoietic [stem] cell transplantation

Cancers

Acute myeloid leukemia
Acute lymphoblastic leukemia
Chronic myeloid leukemia
Myelodysplastic syndromes
Myeloproliferative disorders
Non-Hodgkin lymphoma
Hodgkin lymphoma

Chronic lymphocytic leukemia
Multiple myeloma

Juvenile chronic myeloid
leukemia

Non-malighant diseases

Aplastic anemia

Paroxysmal nocturnal
hemoglobinuria

Fanconi’s anemia
Blackfan-Diamond anemia
Thalassemia major

Sickle cell anemia

Severe combined
immunodeficiency

Wiskott-Aldrich syndrome
Inborn errors of metabolism



Indications for Hematopoietic Stem
Cell Transplants in the US, 2013
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Presenter
Presentation Notes
Slide 12: The most common indications for HCT in the US in 2013 were multiple myeloma and lymphoma, accounting for  52% of all HCTs. AML and myelodysplasia are the most common indications for allogeneic transplants accounting for 53% of allogeneic HCTs.



Trends in Autologous Transplants by
Recipient Age*
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Presenter
Presentation Notes
Slides 10 & 11: The number of autologous and allogeneic transplants for treatment of malignant diseases in older patients continue to increase. Fourty-four percent of autologous transplant recipients and 22% of allogeneic transplant recipients in 2007-2013  were older than 60.  



Trends in Allogeneic Transplants by
Recipient Age*
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Presenter
Presentation Notes
Slides 10 & 11: The number of autologous and allogeneic transplants for treatment of malignant diseases in older patients continue to increase. Fourty-four percent of autologous transplant recipients and 22% of allogeneic transplant recipients in 2007-2013  were older than 60.  



Causes of Death after Autologous
Transplants done in 2012-2013
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Presenter
Presentation Notes
Slides 13-15: After an autologous transplant, primary disease is the most commonly reported cause of death. Among allogeneic transplant recipients, unrelated donor transplants have fewer deaths related to the primary disease, however organ failure and infections are higher after unrelated donor transplants. 




Causes of Death after HLA Match
Sibling Transplants done in 2012-2013
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Presenter
Presentation Notes
Slides 13-15: After an autologous transplant, primary disease is the most commonly reported cause of death. Among allogeneic transplant recipients, unrelated donor transplants have fewer deaths related to the primary disease, however organ failure and infections are higher after unrelated donor transplants. 




What is GVHD?

e Graft vs. Host Disease (GVHD)
e Occurs after bone marrow transplantation or any tissue transplantation
e Transplanted immune cells attack host’s body cells

e Symptoms include:

e Rash

* Immune-mediated pneumonitis

 Damage to connective tissue and exocrine glands
e Sloughing of mucosal membrane

e Diarrhea

e Abdominal pain

* Nausea

e Vomiting

e Eyeirritation

e (Can be fatal

 Treatment includes glucocorticoids such as prednisone



Major sites of graft-versus-host disease
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Survival after Allogeneic Transplants for Severe
Aplastic Anemia, <20 Years, 2003-2013
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Presenter
Presentation Notes
Slides 30 & 31: Allogeneic HCT is the treatment of choice for young patients with severe aplastic anemia and available HLA-matched sibling donor. Among the 2,670 patients receiving HLA-matched sibling donor  HCT for severe aplastic anemia between 2003 and 2013, the 3-year probabilities of survival were 89% ±1% for those younger than 20 years and 76% ± 1% for those 20 years of age or older. Among the 1515 recipients of unrelated donor HCT during the same period, the corresponding probabilities of survival were 75% ± 2% and 65% ± 2%. 



Survival after Allogeneic Transplants for Severe
Aplastic Anemia, 220 Years, 2003-2013
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Presenter
Presentation Notes
Slides 30 & 31: Allogeneic HCT is the treatment of choice for young patients with severe aplastic anemia and available HLA-matched sibling donor. Among the 2,670 patients receiving HLA-matched sibling donor  HCT for severe aplastic anemia between 2003 and 2013, the 3-year probabilities of survival were 89% ±1% for those younger than 20 years and 76% ± 1% for those 20 years of age or older. Among the 1515 recipients of unrelated donor HCT during the same period, the corresponding probabilities of survival were 75% ± 2% and 65% ± 2%. 



Summary

* |nfusion of autologous and allogeneic hematopoietic
stem cells is a standard and quite common
procedure in contemporary hematology and
oncology

* Histocompatibility is determined by genetic loci both
within the MHC on chromosome 6p and at a large
number of minor histocompatibility loci elsewhere in
the genome (including the Y chromosome)

e Eradication of malignant cells in recipients of
allogeneic HCT is mediated by the donor’s immune
system — providing the clearest example of effective
cancer immunotherapy
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