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CANCER INSTITUTE

DANA-FARBER Children's Hospital Boston

DANA-FARBER/CHILDREN'S HOSPITAL CANCER CENTER

Training Program
Hematology/Oncology Fellowship Program

Our program admits six new fellows per year. The fellows spend one year in full-time clinical
work and two or more years in research training, depending on previous training and
interests. The program is geared to broadly train MD or MD/PhD fellows in many of the
areas of clinical research, including outcomes, ethics, epidemiology, global health, therapeutic
trials and translational research, or in one of the major basic science disciplines: protein
chemistry, systems biology, structural biology, molecular biology, stem cell and develop-
mental biology, genetics, genomics, immunology, systems biology, neuroscience and cell
biology. The program is steeped in tradition of training future physician-scientist leaders in
the fields of pediatrics and pediatric hematology and oncology.

The object of the training program is to provide the highest quality clinical and research
training in hematology/oncology, so that our fellows become excellent clinicians and
independent investigators making substantive contributions to biomedical research. The
Goals and Objectives of the program are appended in Table 1.

The principal features of the program include the following:

Clinical Training

Fellows do one year of clinical training and rotate through six services:
hematology, hematologic malignancy, solid tumor, stem cell
transplantation, ambulatory hematology, and neuro-oncology. They
also receive training in transfusion medicine and laboratory medicine.
There is a high degree of "hands-on" clinical responsibility. Fellows
follow 20-25 oncology patients, 4-6 stem cell transplant patients and
30-40 hematology patients, on average, for all three years of fellowship |
(and beyond), and function as their primary caregiver. A queue system |
is used to be sure that fellows have patients with a broad distribution
of diseases. The program is similar for most fellows, but is big enough
that it is possible to vary the clinical experience for fellows who need a
special program or want additional training in other specialties (e.g.
ID, immunology, nuclear medicine, genetics/metabolism, etc.)
Although most fellows are pediatricians or med-peds residents, the
program has also trained 14 internists since 1965. In general, these [ Sulah
were individuals with a particular interest in laboratory research Who  Like Dr. Lewis Silverman, who
wanted a broad training experience, and who participated in a now directs the Inpatient Oncology
customized, combination program with the Brigham and Women's ,f::;;‘;efarg‘uol‘:f;(\fvg'rf{f;rfe/d?ﬁgir
Hospital and the Dana-Farber Cancer Institute leading to subspecialty program

boards in medical hematology and/or oncology.




Pediatric and Adult Training in Hematology (PATHway) is a shared program between the
Hematology/Oncology Division at Children’s Hospital/Dana-Farber and the Hematology
Program at Brigham and Women’s Hospital. Fellows interested in careers in non-malignant
hematology, survivorship care for the formerly lethal pediatric malignancies; or trainees
interested in transitional care for the “pediatric” disorders, e.g. thalassemia and marrow
failure are able to gain training in this combined pediatric/adult program.

We are also willing to train individuals whose interests lie astride or between disciplines. For
example, we provided training for a physician who wanted to bring the disciplines of
oncology and radiation therapy closer together by receiving training in both fields. Similarly,
we have supported several fellows who combined training in infectious diseases and
hematology/oncology, five who combined immunology training with hematology/oncology,
one who linked metabolism, genetics, and hematology, one who combined hematology with
extra training in neuro-oncology, three who have also become certified in transfusion
medicine, two who have completed additional training in pediatric palliative care, and one
who also completed training in hematopathology. We are always willing to discuss unique
arrangements and to try to accommodate our fellows’ interests, even when out of the
ordinary, because we believe such individuals enrich the program with new views and
experiences.

Research Training
It is our expectation that all fellows will receive extensive research training.

» Fellows who seek a career in basic science research should receive training equivalent to a
PhD with some postdoctoral experience in one of the major basic science disciplines: cell
biology, structural biology, stem cell and developmental biology, genetics, systems
biology, genomics, immunology, molecular biology, neuroscience or protein chemistry.
The chosen research project should permit the fellow to use many of the different
techniques of a particular discipline.

» Fellows interested in cinical research that does not require a laboratory experience should
be broadly trained in biostatistics, clinical trials, clinical epidemiology, ethics, experimental
design, and/or health services research, and may wish to obtain an MPH. Four different
tracks at Harvard Medical School and the Harvard School of Public Health that can lead
to a Masters degree are available. We also offer a special clinical research training program
in global health.

 Fellows interested in #anslational research should generally train first in a basic laboratory
field, since translational research, as we define it, is essentially an extension of laboratory
work.

During the past 10 years, the period of research training has averaged about 5 years for our
fellows. This is the time required for fellows to achieve independent status (tenure track
appointment, independent space, funded RO1 or other grant). The length of training varies
widely from individual to individual (range three to eight years), but is almost always longer
than the traditional two years of research training required by MD fellowships.



Flexibility

We believe the training program should be individualized for each fellow since fellows come
to the program with very different goals and experiences in research. A strong effort is made
to maintain maximum flexibility. For example:

« Though most fellows choose to do their clinical work first, some prefer to begin in the
laboratory to avoid clinical distractions. However, this pathway must be planned carefully
given the changes in the American Board of Pediatrics requirements for board
certification.

» The program allows the fellow to pick his or her research mentor and does not require
that such mentors be members of the Division of Hematology/Oncology. Indeed, a
strength of the program is a long history of fellows being trained at institutions across
Boston (MIT, The Whitehead Institute, The Broad Institute, and the Brigham and
Women’s Hospital Channing Laboratories, to mention a few).

The general philosophy is that training monies are available solely to support the needs of
the fellows and not the needs of the Division. In our experience, this view is not universal.
Some programs restrict training grant funds to fellows who work for members of their
program. Fellows who work outside the program must raise their own funds. We do not
believe that such a philosophy is in the best interest of fellows. We currently support fellows’
research training with two NIH T32 training grants which total 18 training slots/year. We
also place fellows in NIH training grants housed in other Harvard Institutions and Schools.

Commitment

Fellows who are destined to have an academic research career need to be supported until
they are able to obtain independent research funding. As noted earlier, the average fellow
requires about 5 years of research training before full independence is achieved. We believe
this is a crucial point and that a program must support a fellow who seeks a research career
until the fellow becomes independent or a clear path to a tenure track position is identified.
We have had fellows whose first projects did not go well but who subsequently were
successful. The need to support such individuals for an extended period is one of the
principal functions of our training program, and we make every effort to support fellows in
our program during this extended training period or until they successfully compete for
initial training grants (e.g. NIH K series).

We approach each fellow with the expectation that they will join the tenure track faculty
(independent Assistant Professor) of the hematology/oncology program (and Harvard
Medical School) following their training period. Our approach provides an additional buffer
zone for fledgling investigators to become firmly established before leaving "the nest"”, and
we believe it contributes to the success of our program. However, it also emphasizes the
need to train fellows in diverse areas and to allow fellows who study within the Division to
develop their own areas of specialization.



Fellowship Training Committee (FTC)

The Fellowship Training Committee was instituted in July 2005, with the goal of allowing a
combination of fellows and attendings to guide the program. There are currently eight
fellows on the committee, including the chief fellows and two representatives from each
fellow class. There are also eight attendings, representing the leadership of each part of the
division’s program (stem cell transplant, hematology, oncology, and neuro-oncology) as well
as the fellowship training program directors. This committee meets monthly to discuss
current issues related to the clinical rotations for first-year fellows as well as issues related to
career development and overall well-being of all fellows.

The  Hematology/Oncology  program  at
Children’s Hospital Boston is 67 years old and
among the oldest in the country. It was founded
by Dr. Louis K. Diamond, who is often said to
have been the father of Pediatric Hematology,
and by Dr. Sidney Farber, who originated cancer
chemotherapy. The modern program dates from
1967 when Dr. David G. Nathan replaced
Dr. Diamond as Division Chief. Under his

direction the program expanded from a faculty

of 3 and 1,200 net square feet (nsf) of research
space to a faculty of 21 and 12,000 nsf. During that time, the division also greatly expanded
its clinical activities. Following the death of Dr. Farber in 1974, Dr. Nathan assumed
responsibility for all Pediatric Oncology at Children’s Hospital Boston (CHB) and the Dana-
Farber Cancer Institute (DFCI). Soon thereafter, a bone marrow transplant (BMT) program
was begun. In 1985, Dr. Nathan assumed the role of Chairman of the Department of
Pediatrics and Drs. Samuel E. Lux and Steven J. Burakoff were appointed to direct the
combined program. Dr. Burakoff moved to New York University in 2000 and was replaced
by Dr. Stuart H. Orkin. Dr. David A. Williams, formerly the Chief of the Division of
Experimental Hematology at Cincinnati Children’s Hospital and a trainee of this program,
was recruited in 2007 as Division Chief at CHB to replace Dr. Lux, who has retired from his
position after 23 years of service.

Since 1974 the clinical program in pediatric Hematology/Oncology has been a joint
activity of the DFCI and CHB. All outpatient clinical activities for pediatric oncology and
Bone Marrow Transplant are housed in the Jimmy Fund Clinic in the DFCI. All inpatient
clinical activities take place at CHB. All clinical hematology takes place at CHB. A selection
committee comprised of faculty from both DFCI and CHB selects fellows from the annual
candidate pool. Dr. Williams, as the Division Chief at CHB and Fellowship Program
Director, is the Chair of the selection committee.

The program has continued to grow under Drs. Lux’, Williams’ and Orkin’s leadership.
In particular, research space expanded following the addition of a new wing of the Enders
research building in 1990 and the move to new space in the DFCI in both 1993 and 1998. A
new research building (Karp Building) at CHB that opened in November 2003 allowed the
program to expand to approximately 44,000 nsf. Most recently, with Dr. Williams’

Louis K. Diamond David G. Nathan



recruitment, an additional 3400 nsf of space was added to the Division in the 4" floor of the
Life Sciences Building Boston (LSBB) immediately adjacent to and connected with the Karp
Building, giving the division >47,000 nsf of research space. This represents >320 laboratory
benches. The research space is connected to the Stem Cell Program at CHB (Dr. Len Zon,
Director) and to the Immune Disease Institute (Dr. Fred Alt, Director). These programs are
integral parts of this training. An additional 5,000 nsf of research space is included in Dr.
Williams’ recruitment package for future expansion which has not yet come on line. Dr.
Williams brings new expertise in translational research, particularly focused on stem cell
biology and genetic therapies.

Dr. David A. Williams - Chief, Division of Hematology/Oncology, Fellowship Director
and Director of Translational Research at Children’s Hospital, and
Leland Fikes Professor of Pediatrics at Harvard Medical School. Dr.
Williams is an internationally recognized researcher, with major interests
in the study of blood stem cell biology, blood formation, leukemia, and
the treatment of genetic blood disorders using gene therapy. He has won
numerous prestigious awards for his research, including the Dameshek
" é Award for outstanding research in hematology and the E. Mead Johnson

Award for research in pediatrics, the Donald Metcalf and the Frank Oski

Awards for his research in hematopoiesis. He was an Investigator of the

Howard Hughes Medical Institute for 16 years and is a member of the
National Academy of Sciences Institute of Medicine and a Fellow of the American
Association for the Advancement of Science. Dr. Williams trained in hematology/oncology
at Children’s Hospital Boston and the Dana-Farber Cancer Institute. During his fellowship
research at the Whitehead Institute he developed techniques for introducing genes into
hematopoietic stem and progenitor cells using retroviruses that are still used in gene therapy
today. Dr. Williams has a strong interest in translational research. He co-discovered
Interleukin-11 (Neumega™). He discovered the utility of fibronectin (Retronectin™) to
facilitate viral vector medicated stem cell gene transduction and is leading gene therapy trials
in patients with several genetic diseases. He recently served as a member of the National
Institute of Health (NIH) Recombinant DNA Advisory Committee and the NIH Gene
Therapy Safety Advisory Board. Dr. Williams continues to see patients and directed the
Clinical Hematology Service at Children’s during his previous years as a faculty member. He
has a specific clinical focus on bone marrow failure syndromes and aplastic anemia. Dr.
Williams was previously the Director of the Division of Experimental Hematology and
Associate Chairman for Translational Research at Cincinnati Children’s Hospital. Prior to
that, he was the inaugural Director of the Herman B Wells Center for Pediatric Research at
Indiana University School of Medicine.



Dr. Jennifer Mack - Dr. Jennifer Mack — Associate Program Director of the Pediatric
Hematology/Oncology Fellowship at Children’s Hospital Boston and
the Dana-Farber Cancer Institute and Assistant Professor of
Pediatrics at Harvard Medical School. She is a graduate of the
fellowship program in Pediatric Hematology/Oncology. Additionally,
her training has included a Pediatric Health Services Research
Fellowship, a Master’s degree in Public Health from the Harvard
School of Public Health, and dedicated fellowship training in Pediatric
Palliative Care. Dr. Mack served as the Medical Director of the
Inpatient Oncology Service at Children’s Hospital Boston from 2004
to 2009. Dr. Mack's research focuses on parent-physician
communication and palliative care. Dr. Mack is an enthusiastic teacher, and is known for
her patience and thoughtfulness in her interactions with patients and fellows.

Dr. Stuart H. Orkin — Head of the Combined Program in Hematology/Oncology at
Children’s Hospital Boston and Dana-Farber Cancer Institute, David
G. Nathan Professor of Pediatrics at Harvard Medical School,
Investigator of the Howard Hughes Medical Institute, and Chair of the
Dept. of Pediatric Oncology at the DFCI. Dr. Orkin is a world-
renowned researcher who has made extraordinary contributions to our
understanding of the molecular basis of thalassemias, and the
mechanisms that regulate the lineage specification and differentiation
of hematopoietic stem cells in their transitions to blood cells, the
biology of stem cells, and the molecular mechanisms responsible for
cancer. Dr. Orkin discovered the technique of position cloning when he cloned the gene
responsible for chronic granulomatous disease. He also initiated the molecular dissection of
von Willebrand’s disease through his cloning of vVWF, and the understanding of molecular
hematopoiesis through the cloning of GATAL, FOG1 and other transcription factors that
control the differentiation of hematopoietic stem cells. These and other seminal
contributions have been recognized by his election to the National Academy of Sciences and
the American Academy of Arts and Sciences, by his selection to be the President of the
American Society of Clinical Investigation, and by receipt of numerous prizes, including the
Dameshek, E. Donnall Thomas and Mentor Awards from the American Society of
Hematology and the E. Mead Johnson Award from the American Academy of Pediatrics.

Dr. Lisa R. Diller -— Clinical Director of Pediatric Oncology at Dana-Farber Cancer
Institute and Children's Hospital Boston, and Professor of Pediatrics at
Harvard Medical School. Dr. Diller's research focuses on the treatment of
patients with solid tumors, particularly neuroblastoma, and the study of
survivors of childhood cancer. She is a national expert in both these areas.
She is the founder and director of the Perini Family Survivors’ Center and
the Medical Director of the David B. Perini, Jr. Quality of Life Clinic,
which is devoted to clinical care for and research on childhood
cancer survivors. Dr. Diller is also the Chief Medical Officer for Dana-
Farber/Chlldrens Hospital Cancer Center. She is a member of the national Children's
Oncology Group neuroblastoma steering committee. Dr. Diller is an outstanding teacher
and mentor and a wonderful clinician and leader.




A list of the full-time independent faculty and their
research or clinical interests is shown in the appended
Table 2. At present, there are 104 faculty in the pediatric
hematology/oncology ~ program.  The  full-time,
independent  faculty in  the Division of
Hematology/Oncology includes 21 Professors (Drs.
CA Alper, EJ Benz, C Brugnara, GQ Daley, AD
D’Andrea, LR Diller, TR Golub, H Grier, AT Look, J |
Lieberman, SE Lux, AD Michelson, DG Nathan, EJ
Neufeld, SH Orkin, D Pellman, OS Platt, SE Sallan, R b
Siegal, David Williams and LI Zon), 11 Associatt  Dr. Diller examines a patient
Professors (Drs. S Armstrong, A Billett, AL Frazier, AM

Goorin, EC Guinan, MW Kieran, W London, RW Orkin, C Rodriguez-Galindo, CA Sieff,
LB Silverman), 24 Assistant Professors (Drs. S. Bernstein, AB Cantor, F Camargo, S Chi, K.
Davies, B Degar, AL Frelinger, R George, R Gregory, W Haining, MM Heeney, S. Joffe, C
Kim, AL Kung, LE Lehmann, J. Mack, S-Y Pai, BH Paw, CW Roberts, CJ Recklitis, S
Shusterman, K Stegmaier, L Walensky, J Wolfe) and 48 instructors. The program also has
20 clinical fellows in the first, second or third years of training, >130 postdoctoral fellows
and over 30 PhD graduate students enrolled in several Harvard graduate programs. Five of
the faculty are members of the Howard Hughes Medical Institute (Drs. Daley, Golub, Orkin
Zon and Pellman). The faculty has more than $34 million dollars per year in research grant
support, which exceeds all but a few departments of pediatrics in the United States.

The current fellows are shown in Table 3.

The program in Hematology/Oncology, though one integrated entity, is physically split
between two adjacent institutions: Children’s Hospital Boston (CHB) and the Dana-Farber
Cancer Institute (DFCI). The inpatient oncology and stem cell transplant services, inpatient
and outpatient hematology, and roughly half of the hematology/oncology research are
located at Children's Hospital Boston; outpatient oncology and stem cell transplantation and
the remaining hematology/oncology research are at the Dana-Farber Cancer Institute.

Dr. Stuart H. Orkin chairs the Department of Pediatric Oncology at the DFCI and heads
the Combined Program in Hematology/Oncology. Dr. David A. Williams is Chief of the
Division of Hematology/Oncology at CHB, and Director of the Hematology/Oncology
Fellowship Training Program. Dr. Lisa Diller is Clinical Director of Pediatric Oncology at
DFCI and CHB. She supervises the clinical programs in oncology and stem cell transplan-
tation at both institutions. Dr. Marhew Heeney directs the clinical programs in non-malignant
hematology. Dr. George Daley and Dr. Leslie Lehmann are director and co-director
respectively of the Hematopoietic Stem Cell Transplant program.



Drs. Orkin, Williams and Diller are assisted by Dr. Jennifer Mack (Co-Director of the
training program), Dr. Jennifer Kesselheinz (Associate Fellowship Program Director for
Education, Division of Hematology/Oncology), Drs. Dan Bauer and Andy Place (Chief
Fellows), Dr. L.eskie 1.ehmann (Clinical Director of Stem Cell Transplantation), Dr Lewis
Silverman (Director of the Inpatient Oncology Unit at Children's), Dr. Kimberly Davies
(Director of the Jimmy Fund Clinic at DFCI), Dr. Mathew Heeney (Director of the Clinical
Hematology at Children’s), Dr. .A. Thomas 1ook (Director of Hematology/Oncology
Research at Dana-Farber), , Dr. Amy Biller+ (Director of Safety and Quality, Division of
Pediatric Hematology/Oncology) and 17coria Kennedy (Program Coordinator, Pediatric
Hematology/Oncology Fellowship).

Rotations

The first year of fellowship is the clinical year. The duration of rotations vary from 4-5
weeks. Nearly all inpatient clinical care is delivered on the sixth floor on Children’s Hospital
in geographically linked units in compassing 6 East, 6 North and 6 West.

Hematologic Malignancy Service

Two rotations. On  this  service, the
hematology/oncology fellow covers all inpatients
with hematologic malignancies, and participates in
workups of new patients with suspected
hematologic malignancies. The inpatient |
hematologic ~ malignancy  service  includes
oncology patients on a 21 bed, geographically
distinct hematology/oncology ward. He or she is
responsible for running morning work rounds
and evening sign-out rounds, for coordinating the
relationship between the attending and the ward
service, and for supervising two PL-2 residents in
all aspects of the medical and oncologic
management of the patients on this service (there is no PL3 resident on this service). A third,
night float resident takes overnight call. The fellow makes morning rounds daily with the
attending, residents, nurse practitioner, and nurses, at which time medical problems are
discussed, oncologic and medical therapy is planned, and support services (psychotherapy,
social services, pain control, etc) are organized. The fellow is responsible for all aspects of
the oncologic care of the patients on the service including chemotherapy orders, monitoring
for chemotherapy complications and patient procedures. The fellow is also responsible for
education of residents and conducts sign-out rounds in the evenings. In addition, the fellow
on the Hematologic Malignancy Service provides consultative care of hematologic
malignancy patients in the intensive care unit and on other inpatient services throughout the
hospital and performs evaluations of new patients with suspected hematologic malignancies.

Halloween on the oncology service



Solid Tumor Service

Two rotations. During this rotation, the hematology/oncology fellow is directly responsible
for supervising the medical and oncologic care of patients with solid tumors, including those
receiving inpatient care, newly diagnosed oncology patients on several of the services at
Children's Hospital, as well as new patients with suspected solid tumors referred to the
Jimmy Fund Clinic. Like the hematologic malignancy fellow, the solid tumor fellow cares for
solid tumor patients on the 21-bed hematology/oncology ward, in conjunction with a solid
tumor attending, a nurse practitioner, and a daytime PL2 resident (with a night float resident
overnight.) The fellow also supervises solid tumor patients who are primarily cared for by
other services, including surgical oncology patients and patients in the intensive care unit.
The fellow also has the opportunity to join in the consultation for patients coming from
other centers with complicated oncologic issues. Finally, s/he often supervises a medical
student assigned to an elective course in clinical oncology.

Inpatient Hematology and Hematology Consult Service

Two rotations. During this rotation the hematology/oncology fellow is directly responsible
for the management of non-malignant hematology patients hospitalized on the hematology
service at Children's Hospital, and is the hematology consult fellow for all services at
Children's Hospital and affiliated neonatal ICUs. Most Hematology patients are admitted to
6E or 6N, in close proximity to the Oncology and Stem Cell Transplant Services. The fellow
usually supervises one medical student. In addition, Children's Hospital second year pediatric
residents are also assigned to this rotation, and visiting fellows from adult
hematology/oncology programs sometimes share in consultations. As on the other services,
daily work rounds, attending rounds and sign-out rounds are made. A major part of this
rotation is learning blood morphology both with the Hematology Attending and with the
Hematopathology faculty. The hematology fellow is also responsible for hematology patients
seen in the emergency room, and for cross-covering the ambulatory hematology fellow when
he or she is in oncology (Jimmy Fund) clinic.

Ambulatory Hematology / Transfusion Medicine / Laboratory Hematology

Two rotations. During this rotation the fellow attends the hematology clinics, including the
hemophilia, bone marrow failure, and sickle cell disease comprehensive clinics, works up
about 12 to 15 new patients per week in the ambulatory hematology clinic, is responsible for
thalassemia, sickle cell anemia, bone marrow failure or other patients (about 3/day) admitted
to the ambulatory transfusion unit (called the CAT/CR) for blood or platelet transfusions or
IV gamma globulin therapy. The fellow also participates in a short course in laboratory
hematology and transfusion medicine, and helps to handle outside calls to the hematology
service.

Neuro-oncology

One rotation. While on the Neuro-oncology service, fellows are responsible for evaluations
of new Neuro-oncology patients, participating in second opinions and the Brain Tumor
Clinic, and participating in the care of all Neuro-oncology inpatients. The fellow may work
with a dedicated Neuro-oncology fellow. In addition to clinical responsibilities, conferences
with an emphasis on Neuro-oncology are held throughout the week.



Elective

One to two rotations. The elective fellow can chose between a variety of pre-arranged
selectives which include pathology, surgical oncology, palliative care, radiation oncology, late
effects of chemotherapy and the pain management service or can arrange their own elective
experience. The fellow on elective continues to attend his or her hematology and oncology
clinics.

Vacation
Fellows receive a total of 3 weeks of vacation during their clinical year, divided into two
blocks.

Clinic Responsibilities

Pediatric Oncology Clinic (Jimmy Fund
Clinic)

One day/ week. This clinic meets all day, five
days per week. The hematology/oncology
fellow is assigned one oncology clinic day per
week throughout his/her fellowship. Each
fellow accrues about 20 new oncology patients
and approximately 5 stem cell transplant
patients in this clinic and serves as their primary
physician. The fellow provides direct, hands-on
care for his/her patients that are undergoing ==
therapy, for those who are being evaluated for  Part of the waiting room in the beautiful,
complications of therapy or disease, and for newly-renovated Jimmy Fund clinic
patients followed off-therapy. In general, the

fellow spends about 6 hours per week in this clinic. Each clinic includes a conference where
all patients are discussed with a team of attending physicians.

Pediatric Hematology Clinic

Twice monthly for fellows who are not on the ambulatory hematology rotation. This clinic
has five half-day sessions per week. Fellows follow their hematology patients in one of these
clinic sessions. On the average, they see 2 to 4 patients/twice monthly and maintain a census
of 30 to 40 patients during their 3 year fellowship.

Night and Weekend Call

Beginning in 2010 and again in 2011-12, the call schedule format changed substantially
compared to previous years, with the goals of maximizing fellow education and quality of
life, resident education, and patient care.

The new call schedule includes the addition of hospitalists who cover the Stem Cell
Transplant (BMT service) call in-house from 5 pm to 8 am on Saturday through Thursday
nights. Fellows from all years take phone calls for the Hematology, Oncology and Stem Cell
Transplant services overnight, including both in-hospital and outside calls. In some
circumstances (for example, a new patient with leukemia), fellows may be asked to return to

10



the hospital from home, but they are no longer obligated to stay in house every night. This
change relieved fellows of overnight in-house Stem Cell Transplant call Saturday through
Thursday of each week, allowing for adherence to duty hours and lessened fatigue.

On the weekends, fellows cover all services. One fellow takes in-house call for the BMT
service on Friday night, and a separate fellow is on call during the daytime on Saturday and
Sunday. The Hematology and Oncology services are covered by one fellow from Friday 5
pm until Sunday 5 pm. On Sunday night a different fellow assumes call, covering the
Hematology and Oncology services from home from 5 pm to 8 am.

This new system has resulted in a significant decrease in fellow call, including a major
reduction in in-house fellow call. This change constituted a major undertaking by the
program, in order to maximize fellow education and productive research time.

Rounds and Conferences

There are a large number of weekly conferences and rounds on a variety of topics. Fellows
are expected to attend conferences that are specific to a service during their rotations on that
service and are invited to attend at other times. A few conferences (Hematology Teaching
Conference, Oncology Lecture Series, Pediatric Oncology Conference, and Tumor Board)
are regularly attended by most or all fellows.

Bone Tumor (Musculoskeletal) Conference (1 hour every other week)—Interdisciplinary
conference involving surgeons, oncologists and radiologists. Active patients with muscu-
loskeletal tumors are presented, and diagnostic and management issues discussed.

Brain Tumor Clinic Conference (1 hour weekly)—Patients to be seen that day are
discussed by a multi-disciplinary team, including neuro-oncologists, neurosurgeons, radiation
oncologists, psychosocial clinicians, neuropsychologists, and physical therapists. Fellows are
urged to participate if one of their patients is attending the clinic that day.

Children's Hospital Medical Grand Rounds (1 hour weekly)

Hematologic Malignancy Conference (1 hour every other week)—A review of data,
including bone marrows, other pathology, and radiographic information, that relates to
active patients with hematologic malignancies, with discussion about their course and
decision-making.

Hematology Ambulatory Conference (1 hour weekly)—Hematology care providers,
including the first year fellow during his/her hematology rotations, present patients seen
during the prior week in hematology clinic.

Hematology Grand Rounds (1 hour weekly)—A review and discussion of the patients fol-
lowed by the hematology service is led by the fellow on the inpatient hematology rotation.
Many upper year fellows also attend. Current articles from the hematology literature are
reviewed with a formal fellow-driven presentation. This conference is attended by
‘hematology giants of the field’, such as Drs. David Nathan, Sam Lux and Frank Bunn as
well as all current hematology, hematopathology and transfusion medicine faculty and faculty
from the Brigham and Women’s Hematology Program.

11



Hematology/Oncology Division Research Conference (1 hour weekly)—Continuously
held for the past 30 years. Children’s Hospital and DFCI investigators present their
research. Fellows are encouraged to attend. The following topics represent the 2010-2011
conference themes: Bone Marrow Failure, Hematopoiesis/ Stem Cell Biology, Solid Tumors,
Hemostasis and Thrombosis, Neuro-Onc, Vascular Biology, Stem Cell Transplantation,
Cancer Genetics and Metabolism, Immunology/Immunodeficiency, and Heme Malignancy.

Hematology/Oncology Teaching Conference (Twice per week for 1 hour)—A case-
based seminar on a wide range of hematology and oncology topics. For all first year fellows.
Includes a series of sessions at the beginning of the year on the analysis of peripheral blood
and bone marrow slides.

Hematology Attending Teaching (3 teaching session per hematology rotation — 12 in
total) — Fellows participate in small group teaching sessions featuring common hematologic
conditions during their hematology inpatient and outpatient rotations. Teaching sessions are
lead by expert faculty.

Hematopoietic Stem Cell Transplantation Conference (1 hour weekly)—Issues in trans-
plantation are presented by experts in the field.

Hematopoietic Stem Cell Transplantation Intake Rounds (1 hour weekly)—New
patients referred to the transplant service are reviewed.

Neuroradiology Conference (1 hour weekly)—Patients with brain tumors are discussed
during this multidisciplinary conference.

Oncology Clinic Conference (Daily, for 1 hour)—Each oncology care provider presents
for review the patients seen by him/her that day. Fellows attend weekly on their assigned
day for outpatient oncology clinic. Third year fellows are responsible for running the
conference on their clinic day, providing education and ensuring that discussions are
interesting and informative.

Pediatric Oncology Conference (1 hour weekly)—Protocols, staff, institution, and patient
care issues are discussed.

Solid Tumor/Lymphoma Conference (1 hour weekly)—Active patients with solid tumors
and lymphomas are reviewed, and diagnosis and management issues discussed, in this
multidisciplinary radiology conference.

Tumor Board (selected day for 1 hour)—First year fellows conduct a review of the
literature, and lead a multidisciplinary discussion, on a topic of clinical oncology. Usually, this
conference is inspired by one of the presenter’s patients or clinical experiences. In general, all
first year fellows attend and present approximately three times per year. Upper-year fellows
and oncology staff also attend.
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Review Course

All second year fellows participate in a one-week didactic ‘consolidation’ course following
the end of the first year. Most areas of hematology, oncology, transfusion medicine,
laboratory medicine and stem cell transplantation are reviewed in a series of didactic and
interactive sessions presented by the hematology/oncology faculty.

Clinical Mentoring

A clinical mentor is assigned to each first year fellow. The two meet about every three
months to discuss any issues that may arise during that time. In addition, the mentor receives
copies of the performance reviews done by the attending at the end of each rotation. Should
problems be detected, the clinical mentor will work with the fellow and the rest of the
clinical staff as appropriate to address the issues. The clinical mentor remains assigned to the
fellow throughout his/her fellowship. Drs. Williams and Mack also meet twice/year with
each fellow to discuss goals, performance and personal issues and provide overall guidance
for the fellow during all three years of fellowship.

We are committed to the training of fellows who will become world-class researchers in
clinical, translational or basic research. About 60 percent of our fellows choose to do
laboratory research and 40 percent choose clinical investigation. We strongly support bozh
pathways. Most fellows remain with the same research mentor until the fellow assumes
independent faculty status (i.e., usually Assistant Professor) at Children's Hospital/Dana
Farber Cancer Institute (or elsewhere). Although the NIH only allows a maximum of three
years postdoctoral research support on NIH Training Grants (T32s), we have in the past and
will continue to try and support fellows for as long as necessary for them to attain
independence. This support is obtained through vigorous pursuit of competitive federal and
nonfederal fellowships, supplemented by institutional resources.

At the beginning of the research training period, most fellows have completed a year of
intensive clinical training in hematology/oncology. During that year, the fellow's stipend is
derived from institutional funds. Once this year is completed, the fellow enters a nearly full
time research training program supported by #» institutional training grants (a total of 18
slots). The fellow's time is carefully protected to permit at least 80% time for research.
Clinical work is limited to an average of one clinic day per week. A comprehensive program
of cross coverage has been instituted to insure that, to the extent possible, a fellow's research
work is not hampered by clinical responsibilities on days other than the assigned clinic day.

Selecting a Research Project

Fellows are asked to begin investigating research projects and mentors during the year before
they begin their clinical fellowship and to narrow the search to a small number of
possibilities by the time they begin fellowship. We provide listings of many laboratory and
clinical researchers in the Boston area and ask the fellows to read about specific research
areas and begin to identify potential mentors. In addition, during the fellows’ first year,
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senior faculty members present their research at the division seminar series and at the annual
Fall retreat for which coverage is provided to allow attendance by first year fellows. In late
fall, four evenings are set aside for “Data Blitz” in which up to 40 faculty present 5 minute
“vignettes” of their research focus for the benefit of the first year fellows. To aid the
selection process, fellows meet with selected faculty in the broad area of the fellow’s research
interest. The meetings occur early in the first year. This process continues throughout the
first half of the year, with the goal that all fellows will have secured a research position by
January.

In addition to laboratories within pediatric hematology/oncology, during the past 42 years
many fellows have trained in outstanding laboratories throughout the Boston area. Fellows
are able to work with any of the thousands of experienced researchers in the Boston area, as
long as the outside research sponsor is acceptable to an oversight committee composed of
Drs. Williams, Orkin and Pellman (laboratory research) and Sallan (clinical research), Mack
and Diller. The opportunities include clinical and laboratory researchers at Harvard Medical
School, Harvard School of Public Health, Harvard University, Harvard Business School, the
Kennedy School of Government, the various Harvard hospitals (Massachusetts General
Hospital, Brigham and Women’s Hospital, Beth Israel Deaconess Medical Center),
Massachusetts Institute of Technology (MIT), the Whitehead Institute, the Broad Institute
of Harvard and MIT, the McGovern Institute, the Picower Institute, Tufts University,
Brandeis University, Boston University, the University of Massachusetts Medical Center, and
researchers outside the pediatric hematology/oncology program at Children’s Hospital
Boston or Dana-Farber Cancer Institute. We view outside research experiences as
particularly valuable since, if fellows rejoin the program as faculty, they bring new skills and
areas of research.

Research Training Tracks

In addition to laboratory training tracks, with the start of the 2013 fellowship the program
will offer two specialized training tracks: Clinical Research and Global Health. Fellows who
are interested in these training tracks will benefit from a formal research curriculum and
mentorship from leading experts in these areas.

Clinical research track

The Clinical Research Fellowship Track aims to produce leading clinical scientists in
pediatric oncology and hematology. Fellows in this track will accomplish these key signposts
of clinical research expertise:

1. Expertise in a specific area of interest (in a disease, a therapeutic modality, or
in relevant fields of risk reduction, outcomes research or cancer control) that
will lead to national recognition.

2. Proficiency in the methods necessary to independently carry out clinical
research.

3. A portfolio of research that demonstrates competency in various aspects of
clinical research.

4. Completion of a grant to support of his/her research.
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Clinically-based research within the Program is broadly defined as any research that impacts
on clinical outcomes and experiences of children with cancer, genetic and hematologic
diseases. The goal of the program is to create independent investigators whose research will
not only improve the outcome but also the quality of life for children with these and
transplant-related diseases. In addition to “traditional” clinical research: i.e. clinical trial
design and evaluation, the current expertise of the faculty includes bioethics, medical
education, improvement of patient-parent-physician communication, refinement of risk
stratification systems, evaluation and mitigation of late effects and optimization of palliative
care.

To facilitate the clinical research within the program, the Dana-Farber/Children’s Hospital
Cancer Center (DF/CHCC) has established the Clinical Translational Investigational
Program (CTIP). CTIP includes protocol specialists, who are available to advise on the
development and submission of protocols for clinical research, as well as statisticians with
expertise in study design, data collection and evaluation, clinical research associates and
clinical research nurses. CTIP will augment the fellow’s research experience through this
readily-available expert support.

Fellows choose a research mentor during the first year of fellowship and will develop a
portfolio of possible research topics. For fellows who come without substantial research
methods training, the core didactic training is the Clinical Effectiveness Program at Harvard
School of Public Health (HSPH) which is typically taken the summer after the first or
second year of fellowship training. Tuition for this course is fully funded by the training
program. This intensive 7-week, 15 credit program includes core courses in epidemiology
and biostatistics as well as 2 electives. For students with prior experience, higher level
courses are offered in Analytic Issues of Clinical Epidemiology, Principles of Clinical Trials,
and Survival Methods in Clinical Research. One important goal of the summer course is to
develop a complete clinical research proposal, including background, objectives, methods,
statistical analysis, with input from both the clinical research mentor as well as the HSPH
faculty. This project will serve as the blueprint for at least one of the projects the fellow
intends to complete during the subsequent year(s) of fellowship.

Students who complete the Clinical Effectiveness Program can apply for a degree-granting
program at the Harvard School of Public Health (either Master of Science or Master of
Public Health). There are several training grants available at Harvard (see table below) that
will cover the cost of the full master’s program and provide another source of mentoring for
fellows. Current training programs include: the Cancer Prevention Fellowship at Harvard
School of Public Health, the Clinical Investigator Training Program at Beth Israel Deaconess
Medical Center, the Harvard Pediatric Health Services Research Fellowship Program at
Children’s Hospital Boston, and the Program in Cancer Outcomes Research Training at the
Massachusetts General Hospital. Fellows in the program may also take advantage of the
training and research opportunities made available through the Harvard Catalyst. The
Harvard Clinical and Translational Science Center is a pan-Harvard University enterprise
dedicated to improving human health. It is a shared enterprise of Harvard University, its ten
schools and 18 affiliated academic healthcare centers (AHCs), the Boston College School of
Nursing, MIT, the Cambridge Health Alliance, Harvard Pilgrim Health Care, and numerous
community partners.
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Masters programs are combined under the auspices of Harvard Catalyst, including the
Scholars in Clinical Sciences Program http://catalyst.harvard.edu/services/scholars/ and the
more translational Clinical Investigation Training Program
http://catalyst.harvard.edu/services/citp/.

The division also sponsors a weekly Children’s Hematology/Oncology Clinical Research
Seminar Series (CHOCRS), at which senior and junior faculty, and fellows, present their
work on a rotating basis. The intent of the seminar series is to simulate a “lab meeting
atmosphere” in which the work presented is mostly work-in-progress that will benefit from
the comments and criticisms of colleagues.

Fellows working towards a career in clinical research are encouraged to apply for grant
funding, either from a private foundation or for a National Institute of Health Career
Development award (K series) near the end of their fellowship. In addition to support from
their mentor, fellows receive comprehensive support and guidance throughout the grant
application process as the program recognizes this as an important component to becoming
an independent researcher. Fellows have access to a designated faculty member with
expertise in grant writing for consultation on the grant writing process.
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Clinical Research Fellowship Programs at Harvard
For Pediatric Hematology/Oncology Fellows

Program name and
director

Harvard Pediatric Health
Services Research
Fellowship Program
Jonathan Finkelstein, MD
Donald Goldmann, MD
Donna Luff, PhD

Clinical Investigator
Training Program

Robert Rubin, MD
Anthony Hollenberg, MD
Catherine Gordon, MD

Harvard Medical School
Scholars in Clinical
Science Program

Paul R. Conlin, MD

Program in Cancer
Outcomes Research
Training (PCORT)
G. Scott Gazelle, MD,
MPH, PhD

Program goal Trains fellows or junior Prepares physicians for Prepares fellows and Prepares fellows to
faculty to become independent research junior faculty for become leaders in cancer
independent health careers; focused on independent clinical outcomes research.
services researchers; translational and patient- | research careers; focused
focused on creating new oriented clinical research | on translational research
knowledge and strategies and clinical trials effective
to improve access, quality, in pediatric health care
outcomes, and cost-
effectiveness in pediatric
health care

Application deadline October 1st January 7th January 7t Summer

Annual Slots 6 5 from BIDMC, 5 from Up to 15 3 (2 clinical fellows)

other hospitals

Program length 2yr 2yr 2yr 2yr

Degree offered MPH from HSPH MMSc from HMS Masters in Clinical Masters degree from

Science, (MMSc) from HSPH
HMS
Expenses covered Stipend (NIH scale), Tuition, stipend (NIH Tuition; no stipend; Stipend (NIH scale),

tuition, books, travel,
other training-related
expenses, (funded by
AHRQ, HRSA)

scale), other training
related- expenses; (funded
by Pfizer)

(funded by Harvard
Catalyst)

tuition, research, travel
and computer expenses
(funded by the National
Cancer Institute)




Program strengths and
areas of emphasis

Extensive curriculum at
HSPH, including summer
Clinical Effectiveness
Program. Structured
seminars, intensive
mentorship, and cross-
disciplinary collaboration.
Emphasis on clinical
effectiveness and
outcomes research,
translation of evidence
into practice and policy,
analysis of large
databases, and cost
effectiveness of care.
Trainees may have
concurrent subspecialty
fellowship appointment.

Didactic curriculum
centered around clinical
investigation, including
statistics, biomedical
ethics, clinical
pharmacology, in vitro
and in vivo measurement
techniques, and drug
development. Trainees
drawn from multiple
specialties. Thesis
equivalent required

Extensive didactic
curriculum at HSPH and
HMS, including summer
Clinical Effectiveness
Program, longitudinal
seminar series,
physiological investigation
tools, clinical trials
methods, genetics,
pharmacoepidemiology,
and bioinformatics. Thesis
required. Trainees drawn
from diverse disciplines

Extensive curriculum that
includes at the Harvard
School of Public
Health/Brigham and
Women’s Hospital
Program in Clinical
Effectiveness, enrolment in
a masters degree program
at the Harvard School of
Public Health, and a
tailored, weekly seminar
series of didactic and
research-in-progress
presentations. Many
additional courses
throughout Harvard
University are available to
fellows on an auditor
basis.

Contact Donna Luff (617) 355-7988 | Linda Bard (617) 667-4816 | Lauren Dewey Platt (617) | Emily Dowling (617) 724-
Donna.luff@childrens.harvar | lbard@bidmc.harvard.edu 432-1386 4445
d.edu ldeweyplatt@hms.harvard.ed | pcort@mgh-ita.org
u
Website http://www.childrenshospit | http://www.bidmc.org/citp | http://www.hms.harvard.e | http://www.mgh-

al.org/pedresearch/

du/gradprograms/scsp/

ita.org/index.php/Program

-in-Cancer-Outcomes-
Research-
Training/pcort.html
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Fellowship in Global Health Research in Pediatric Hematology/Oncology

The Global Health in Hematology/Oncology Fellowship Track offers a unique opportunity
to train in aspects of global health as they relate to hematology and oncology health care in
developing countries. For fellows interested in global health a 4-year fellowship is offered.
Mentored clinical and clinical research training will take place in one of the Dana-
Farber/Children’s Hospital Cancer Center (DF/CHCC) partner institutions in a low or
middle income country. Currently the sites that are available to fellows include any of the
member institutions of AHOPCA (La Asociacion de Hemato-Oncologia Pediatrica de
Centroamerica y Republica Dominicana), a pediatric oncology association that has a
designated pediatric oncology facility in every country in Central America and the
Dominican Republic. In addition, the DF/CHCC program is developing a pediatric
oncology program at the Black Lion Hospital in Addis Ababa, Ethiopia and has current
efforts in Egypt (Children’s Cancer Hospital ‘57357’ in Cairo), Sub-Saharan Africa, South
East Asia, and South America. Fellows will spend a minimum of one month and up to three
months per year at one of these sites during their second, third and fourth year of their
fellowship training. Since this requires additional time to be spent off-site during the
fellowship we extend training to four years for most fellows.

Global health fellows will develop clinical research projects at these sites which will be co-
mentored by DF/CHCC faculty and on-site mentors. Ongoing collaboration when the
fellow is not in residence at the site will be facilitated with interactive information
technology, such as the Cure4Kids website. For fellows who come without substantial
research methods training, the core didactic training is the Clinical Effectiveness Program at
Harvard School of Public Health (HSPH) which is typically taken the summer after the first
or second year of fellowship training. Tuition for this course is fully funded by the training
program. This intensive 7-week, 15 credit program includes core courses in epidemiology
and biostatistics as well as 2 electives. For students with prior experience, higher level
courses are offered in Analytic Issues of Clinical Epidemiology, Principles of Clinical Trials,
and Survival Methods in Clinical Research. The overarching project for the summer course
is to develop a complete clinical research proposal, including background, objectives,
methods, statistical analysis, with input from both the clinical research mentor as well as the
HSPH faculty. This project will serve as the blueprint for the project the fellow will work on
at the international site.

Laboratory research

The object of the training program is to provide PhD and PhD-postdoctoral research
experiences and scholarly research training in hematology/oncology, so as to render trainees
independent investigators making substantive contributions to biomedical research. The
primary goal is to teach fellows how to formulate and answer important research questions.
Trainees will be broadly trained in one of the major basic science disciplines: protein
chemistry, molecular biology, developmental biology, genetics, immunology, neuroscience or
cell biology. Newer areas of focus within the division include embryonic stem cells, somatic
cell reprogramming, gene transfer technology, zebrafish, genomics, and high-throughput
chemical and shRNA screening. Hematopoiesis research techniques are particularly
noteworthy. The chosen research project should permit the candidate to use many of the
different techniques of a particular discipline. The program allows the trainee to pick his or
her research sponsor and does not require that such sponsors be members of the Division of
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Hematology/Oncology. The general philosaphy is that training monies are available solely to support the
needs of the trainees and not the needs of the division. In our experience this view is not universal.
Fellows typically present their work at lab meetings and once or twice per year at floor-wide
research meetings. In addition, fellows frequently present their work at national meetings.
The overall laboratory research experience approximates that of the intensity of a PhD
research experience.

Translational research

In addition to studies in basic and or clinical research as outlined above, training for fellows
who choose to pursue a focus in translational research should include coursework (available
at CHB through the Clinical Research Program (CRP) and the Translational Research
Program (TRP) as well as through Harvard Catalyst) that introduces and educates the fellow
in the following topics:

A. The IND/IDE regulatory process

Investigator responsibilities in FDA-regulated research
Biomarker development in the clinical trial setting
Data and safety monitoring boards vs. plans
Delegation of responsibility/building a study team

mmgow

Negotiating relationships with industry: Conflict of interest, technology transfer,
IP issues, contracts/budgets

Participation in an intensive clinical trial or clinical investigation course such as the Harvard
Catalyst Intensive Training in Translational Medicine course (2 week course, offered annually
in July) or the Introduction to Clinical Investigation course (5 day course), offered three
times per year should be encouraged. Introduction to Statistical Genetics (CRP Education
core), and an overview of Clinical Pharmacology could also be valuable for the fellow
oriented towards translational research.

All research - The quality of work is particularly emphasized: trainees are imbued with the
idea that their results should be saved and compiled in a definitive article in a first class
journal, when possible, rather than dispersed in multiple papers in journals of lesser stature.
During the past 15 years 71% of the trainees’ research publications were in the top 30
research journals (ranked by impact factor). Abundant formal courses are available in the
Harvard Medical School area. Fellows are also encouraged to attend appropriate seminars
and lectures within the Division, within Children’s and the DFCI, and at neighboring
biomedical centers. All fellows must take a course in bioethics, described at:
(http://www.childrenshospital.org/cfapps/research/data_admin/Site2083/mainpageS2083
PO.html). Laboratory researchers also take a course in radionuclides for researchers, and a
course in the care and handling of laboratory animals.

All fellows are encouraged to attend scientific meetings and, when appropriate, to
present their research. Careful attention is given to preparation for such presentations. Talks
are carefully rehearsed and posters are examined by senior staff and specific feedback is
given. These sessions are of great value in helping fellows learn how to communicate
science.
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Research Mentoring

Throughout research training, each clinical
and laboratory fellow is aided by an
independent scientific oversight committee L
that resembles a graduate school thesis [
committee.  The  laboratory  research
mentoring program is supervised by Dr.
David Pellman and the clinical research
mentoring by Stephen Sallan. Each committee |
is chaired by a faculty member and two other
members, who are chosen by the fellow and
Drs. Pellman or Sallan for their expertise in
the area of the fellow’s research. One of these
members must be from outside the division of hematology/oncology.

Resident and fellow Research Day

The committee is formed early in the first research year, after the fellow and his/her
research mentor have decided on a specific project. Fellows meet with their committees
twice per year and present their research and future plans. Mentors are invited to attend. The
committee offers advice on problems the fellow has encountered, suggestions for new
research directions and opinions about the most promising leads to pursue. The committee
also advises the fellow about funding opportunities and grant writing; and otherwise assists
the fellow in any way possible.

Office of Fellowship Training

The Office of Fellowship Training at Children's Hospital sponsors social events, scientific
lectures and career development seminars, and offers advice on housing, visas, funding,
benefits and other issues.
http://www.childrenshospital.org/cfapps/research/data_admin/Site1002/mainpageS1002P
1.html.

Salaries (2011-2012)

Clinical Fellow I: $63,791
Clinical Fellow I1: $68,150
Clinical Fellow I11:  $73,412

Salary support: The fellow's salary is supported by clinical funds during the clinical year of
training. Two training grants are available to support fellows during their research years.
Fellows can receive up to three years of support from the training grants, but many choose
to apply for other fellowships, especially "K-awards" (K08, K23, etc), after one or two years
of research because of the higher stipend they offer.
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Fellows receive a large range of benefits, including:
* Health insurance (with co-pay)
* Dental insurance (with co-pay)
* Night and weekend parking
 Pharmacy discount
e Fitness program discount
* Group life insurance (1.5 times salary)
* Long-term disability insurance
* Professional/general liability insurance
* Worket's compensation
* Business travel/accident insurance
* Vacation time (3 weeks)
* Sick time/leave (12 days)
* Credit unions

We also provide fellows with an annual allowance to help offset professional expenses, such
as licensure fees, PALS/BLS certification, and books. The following items are eligible for
reimbursement:

« SITE registration

» PALS/BLS Certification

» MA Controlled Substance Registration

* MA Medical License

* DEA

« City of Boston Registration

* $400 book expense (can be used over the course of fellowship, not to exceed $400)

In addition, fellows in their 2" and 3" years of fellowship are eligible for tuition and course
material reimbursement, and $1,400 for scientific meeting costs.

Fellows are also eligible for additional benefits, which are mostly available at reduced rates:

* Additional group life insurance

e Supplemental and dependent life insurance

* Short-term disability insurance

* MBTA (mass transit) pass program (reduced rate)

* Weekday parking (reduced rate)

¢ Automobile and home insurance (reduced rates)

* Children's day care - two sites (there is usually a waiting list)
* Emergency back-up day care
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Training Record

The "graduates™ of the fellowship program during the past 40 years best illustrate the success
of our approach to training: 95% are in academic medicine and 61% are doing primarily
laboratory or clinical research (or are administering research). Another way to look at the
program is to analyze our success at achieving our major objective, which is to train leaders
of American hematology and oncology. To evaluate our success in preparing fellows for
leadership positions, we have recently examined the cohort who began training between
1965 and 1989. More recent fellows are still completing their training or are early in their
academic careers.

Trainees of the program have a stellar academic record and the vast majority remain in
academic Hematology/Oncology positions. For those of our graduates who began the
program between 1965 and 1989:

* 72 graduates (68%) are currently Professors or Professor Emeritus of Pediatrics,
Medicine or a related field.

* 36 graduates (34%) are current or emeritus Deans, Senior Medical School
Administrators, Hospital or Institute Directors or Department Chairs

* 37 graduates (34%) are current or emeritus Chiefs of Divisions of Hematology,
Oncology, Hematology/Oncology or Bone Marrow Transplantation or Other
Divisions

* 13 graduates (12%) are Research Professors or Directors of Research

* 11 graduates (10%) are Heads of Major Clinical Programs

Thus, 83% of the alumni in academic medicine are in positions of prominence. An
additional 9 individuals (8%) are Leaders in the Biotechnology/Biopharmaceutical
Industry. More than 30% percent of those program alumni who began between 1990 and
2000 are in leadership positions, but many are still young and have not reached their full
potential. So far 58 of the 60 graduates remain in academic medicine and a high percentage
are pursuing careers in laboratory research. In addition, the percentage of 1990-2000 trainees
who have finished their training and been selected as tenure track (Asst Prof or higher)
faculty members is 93%. This is very similar to the 1965 — 1989 cohort (88%) and predicts
continued academic success of our trainees.

A remarkable number of the graduates of our fellowship program or our other trainees are
members of the institutions that guide American medicine and pediatrics and that select their
members based on scientific accomplishments. No other pediatric program, in any specialty,
has such a record of accomplished alumni.
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National Academy of Sciences and/or the Academy's Institute of Medicine — 14 members
American Academy of Arts and Sciences — 7 members

Howard Hughes Medical Institute — 11 members

Association of American Physicians — 33 members

American Pediatric Society — 47 members

American Society of Clinical Investigation — 55 members

Society for Pediatric Research — 76 members

Five alumni have served as President of the American Society of Clinical Investigation
and one as Vice President. Five have served as President of the American Society of
Hematology. Four have been President of the American Society of Pediatric
Hematology/Oncology. Six were awarded the prestigious Dameshek Prize for
Research in Hematology, four received the equally prestigious E. Donnall Thomas Prize
in Hematology, and 8 received the E. Mead-Johnson Award for Research in Pediatrics.
These are the highest awards in each specialty. Three received ASH Mentor Awards which
has only been given for four years. Five have won the Young Investigator Award of the
Society for Pediatric Research. Four received the Henry M. Stratton Medal in recognition
of a distinguished career in American Hematology. Six have received Distinguished
Career Award of the American Society of Pediatric Hematology/Oncology. Finally, David
Nathan received the Howland Award, the highest honor in Pediatrics, and Kober Medal,
the highest honor in internal medicine.

o Herbert T. Abelson, MD (Assoc Dean for Admissions, Chicago; ex-Chair, Depts of Pediatrics,
U. Chicago and U. Washington)

¢ Nancy C. Andrews, M.D., Ph.D. (Dean, Duke University School of Medicine. Previously,
Dean for Basic Science & Graduate Studies and HHMI Investigator, Harvard Medical School)

¢ Robert J. Arceci, M.D., Ph.D. (ex-Chief, Div. of Pediatric Oncology, Dept. of Oncology,
Johns Hopkins)

e Edward J. Benz Jr., M.D. (President, Dana-Farber Cancer Institute, Harvard; ex-Chair, Dept.
of Medicine, Johns Hopkins)

e Eric C. Beyer, M.D., Ph.D. (ex-Chief, Div. of Pediatric Hematology/Oncology, Chicago)

o Barbara Bierer, M.D. (Senior Vice President for Research, Brigham and Women’s Hospital,
Harvard)

o Laurence A. Boxer, M.D. (ex-Chief, Div. of Pediatric Hematology/Oncology, Michigan)

e George Buchanan, M.D. (Chief, Div. of Pediatric Hematology/Oncology, Texas,
Southwestern)

¢ Steven J. Burakoff, M.D. (Director, Skirball Institute of Biomolecular Medicine, New York
Univ; ex-Chair, Ped Oncology, DFCI)

o Bruce M. Camitta, M.D. (ex-Chief, Section of Pediatric Hematology/Oncology, Milwaukee)

o Luis Clavell, M.D. (Medical Director, San Jorge Children’s Hospital, Univ of Puerto Rico
School of Medicine)

e Harvey J. Cohen , M.D., Ph.D. (ex-Chair, Dept. of Pediatrics, Stanford)

o Kenneth R. Cooke, M.D. (Director, Pediatric Blood and Marrow Transplantation Program,
Case Medical Center)
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e John T. Curnutte, M.D., Ph.D. (President, DNAX Research Institute, Vice-President,
Schering-Plough Res. Inst.)

¢ Alan D. D’Andrea M.D. (Research Director, Dept. of Radiation Oncology, DFCI, Harvard
Medical School)

o Albert D. Deisseroth, M.D., Ph.D. (President and CEO, Sidney Kimmel Cancer Center, San
Diego)

e Lisa R. Diller, M.D. (Chief of Clinical Pediatric Oncology, Dana-Farber Cancer Inst, Harvard)

e Mary C. Dinauer, M.D. (Professor and Head, Herman Wells Research Center, Dept. of
Pediatrics, Indiana)

¢ R. Alan B. Ezekowitz, MBChB, DPhil (Sr Vice-President, Merck, Inc., ex-Chair, Dept of
Pediatrics, MGH, Harvard)

e Douglas V. Faller, M.D., Ph.D. (Director, Cancer Research Center; Vice-Chair, Dept of
Medicine, Boston Univ)

o Stephen A. Feig, M.D. (Vice-Chair of Pediatrics, UCLA, ex-Chief, Div. of Pediatric
Hematology/Oncology)

e James Ferrara, M.D. (Director, Pediatric Bone Marrow Transplantation, Michigan)

¢ Nathan Fischel-Ghodsian, M.D. (Director, Molecular Hematology, Cedars-Sinai Medical
Center, Los Angeles)

¢ David E. Fisher, M.D., Ph.D. (Chair, Dept of Dermatology, Massachusetts General Hospital,
Harvard)

¢ Bernard G. Forget, M.D. (Chief, Hematology Section, Dept. of Medicine, Ex-Dean of
Science, Sch. of Med., Yale)

o Christopher Frantz, M.D. (Chief, Div of Hematol/Oncol, Alfred I. duPont Hosp for
Children, Wilmington, DE)

o Stephen H. Friend, M.D., Ph.D. (President, Rosetta Inpharmatics; Sr Vice-President for Basic
Research, Merck Inc)

¢ Robert Garcea, M.D. (ex-Chief, Div. of Pediatric Hematology/Oncology, Colorado)

¢ David Ginsburg, M.D. (HHMI Investigator; ex-Chief, Div. of Molec. Med. and Genetics,
Dept. of Med., Michigan)

o Bertil E. Glader, M.D. (ex-Chief, Div. of Ped Hematology/Oncology, Stanford)

e Todd R. Golub, M.D. (Director, Cancer Genomics, Broad Institute and DFCI, Associate
Investigator, HHMI)

¢ Jed Gorlin, M.D. (VP and Medical Director, Memorial Blood Centers, Minneapolis)

e Holcombe E. Grier, M.D. (Assoc Chief of Pediatric Clinical Oncology, Dana-Farber Cancer
Inst, Harvard)

e Yuet W. Kan, M.D. (Chief, Div. of Molec. Med. and Diagnostics; ex-HHMI Investigator,
Univ Calif., San Francisco)

o Mark W. Kieran, M.D., Ph.D. (Head, Neuro-oncology, Children's Hospital/Dana-Farber
Cancer Institute)

e Christoph Klein, M.D. (Head, Section of Exp Hematol, Dept Pediat Hematol/Oncol,
Hannover, Germany)

¢ Michael P. Link, M.D. (Chief, Div of Pediatric Hematology/Oncology, Dir, Ctr for Cancer
and Blood Diseases, Stanford)

e Jeffrey Lipton, M.D., Ph.D. (Chief, Div. of Pediatric Hematology/Oncology, Long Island
Jewish Med. Ctr , NY)

e Bertram H. Lubin, M.D. (Director of Medical Research, Oakland Children’s Hospital,
Oakland, CA)
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e Samuel E. Lux, M.D. (Vice Chair for Science; ex-Chief, Div of Hematology/Oncology,
Children’s Hosp, Harvard Medical Sch)

o William C. Mentzer, M.D. (ex-Chief, Div. of Pediatric Hematology/Oncology, Univ Calif, San
Francisco)

o Ellis J. Neufeld, M.D., Ph.D. (Assoc. Director of Hematology, Children’s Hospital, Harvard
Medical School)

e Peter E. Newburger, M.D. (Chief, Div. of Pediatric Hematology/Oncology, Univ
Massachusetts)

¢ Charlotte Niemeyer, M.D. (Professor and Head of Oncology, Univ. Children's Hospital,
Freiburg, Germany)

o Arthur W. Nienhuis, M.D. (ex-Director & CEOQ, St. Jude Children’s Research Hospital,
Memphis)

e Stuart H. Orkin, M.D. (Chair, Dept of Pediatric Oncology, Dana-Farber Ca Inst, Harvard;
Investigator, HHMI)

¢ Robertson Parkman, M.D. (ex-Chief, Bone Marrow Transplantation Service, Children’s
Hospital, Los Angeles)

¢ Susan K. Parsons, M.D. (Dir, Ctr on Child and Family Outcomes, New Engl Med Ctr, Tufts)

e Orah S. Platt, M.D. (Chair, Dept of Laboratory Medicine, Children’s Hospital Boston; Master,
Castle Society, Harvard Med Sch)

e Edward V. Prochownick, M.D., Ph.D. (Director of Oncology Research, Children’s Hospital,
Pittsburgh)

o Philip Rosoff, M.D. (ex-Chief, Div. of Pediatric Hematology/Oncology, Duke)

e Marc E. Rothenberg, M.D., Ph.D. (Chief, Div of Allergy and Clinical Immunology,
Cincinnati)

e Stephen E. Sallan, M.D. (Chief of Staff and ex-Chief of Pediatric Clinical Oncology, DFCI,
Harvard Med School)

o Steve Skapek, M.D. (Director, Pediatric Oncology, Univ Chicago)

o Charles Scher, M.D. (Chief, Div of Hematology/Oncology, Tulane)

¢ Alan L. Schwartz, M.D., Ph.D. (Chair, Dept. of Pediatrics, Washington Univ., St. Louis)

o Elias Schwartz, M.D. (ex-Director, Med. Res., Dupont Children’s Hosp; ex-Chair, Dept of
Pediatrics, CHOP)

e George B. Segel, M.D. (Director, Div. of Pediatric Hematology/Oncology, Vice-Chair of
Pediatrics, Rochester)

e Eilat Shinar, M.D. (Director, Israel Red Cross)

e Susan Shurin, M.D. (Deputy Director, NHLBI; ex-Chief, Div. of Pediat Hematol/Oncol,
Case-Western Reserve)

e M. Celeste Simon, Ph.D. (HHMI Investigator, Univ Pennsylvania Cancer Center,
Philadelphia)

e Thomas P. Stossel, M.D. (ex-Chief, Div. of Hematology, Dept. of Med., Brigham and
Women’s Hosp, Harvard)

¢ Douglas Taylor, M.D. (Director, Pediatric Hematopoietic Stem Cell Transplantation, Univ
California, Davis)

e Alan S. Wayne, M.D. (Head, Hematologic Diseases Section, Pediatric Oncology Branch, NCI,
NIH)

e Howard J. Weinstein, M.D. (Chief, Div. of Pediatric Hematology/Oncology, Mass. General
Hospital, Harvard)

¢ Daniel C. West, M.D. (Director, Residency Training Program, Univ California, Davis)
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e David A. Williams, M.D. (Chief, Div of Hematology/Oncology, Children’s Hosp, Harvard
Med School; ex-HHMI Invest.)

¢ David B. Wilson, M.D., Ph.D. (ex-Chief, Div. of Pediatric Hematology/Oncology,
Washington Univ., St. Louis)

o Lawrence C. Wolfe, M.D. (Chief, of Transfusion Service, Chief, Div. of Pediatric
Hematology/Oncology, New Engl Med Ctr, Tufts)

e Leonard I. Zon, M.D. (Chief, Program in Stem Cell Biology, Investigator, HHMI, Children’s
Hospital, Harvard)
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Research

The specific research of the full-time faculty members is summarized in Table 2. Research
interests can be broadly subdivided into 31 laboratory research and 19 clinical research
project areas.

12.
13.
14.
15.
16.
17.
18.
19.

20.

21.
22.

23.
24,
25.
26.
27.
28.
29.
30.
31

e

Fellowship Program Director

1. Apoptosis: Drs. Kung, Look, and Walensky
2. Adhesion, migration, cell shape: Pellman, Springer, von
‘ Andrian, Wagner and Williams
3. Cell and Molecular Biology: Drs. Alt, Armstrong, Daley,
D’Andrea, Ebert, Fletcher, Golub, Gregory, Kim, Kung,
Lodish, Look, Orkin, Pellman, Roberts, Williams, and Zon
4.  Cytogenetics and Fusion Oncogenes: Drs. Armstrong,
Fletcher, and Look
5. Cellular and Thiamine Metabolism: Dr. Neufeld
6. Coagulation: Drs. Furie, Hartwig, and Neufeld
= 7. Chromatin: Dr. Armstrong, Orkin and Roberts
8. Cytoskeleton: Drs. Benz, Hartwig, Kwiatkowski, Lux,
. Pellman, Stossel and Williams
9. Developmental Biology: Drs. Agarwal, Daley, Look,
Orkin, Williams and Zon
David Williams in his 10. DNA Repair, Fanconi Anemia: Drs Alt, D’Andrea, Sieff
laboratory and Williams
11. Erythrocyte development: Lodish
Gene Regulation: Drs. Golub, Kung, Neufeld, Orkin and Roberts
Genetics: Drs. Fletcher, Gilliland, Kwiatkowski, Look, Neufeld and Silverman
Gene Transfer and Gene Therapy: Pai, Ritz, Kiernan, and Williams
Germ Cell Differentiation and Imprinting: Dr. Daley
Genomics: Drs. Agarwal, Armstrong, Golub, and Zon
Growth Factors/Receptors/Signal Transduction: Drs. Berliner, Ebert, Lodish, and Sieff
Hematopoiesis: Drs. Cantor, Daley, Orkin, Sieff, Williams and Zon
Hereditary Anemias: Drs. Berliner, Brugnara, D’Andrea, Ebert, Lux, Nathan, Neufeld,
Sieff, Williams, Zon
Immunology and Innate Immunity: Dr. Alt, Glimcher, Haining, Lieberman, Pai and
Ritz
Iron Metabolism, Iron Overload: Dr. Fleming, Neufeld and Paw
Leukemia Stem Cells and Leukemia: Drs. Armstrong, Cantor, Daley, Ebert, Look,
Orkin, Silberstein and Williams
Megakaryopoiesis: Dr. Cantor
Membrane Biology: Drs. Benz, Brugnara, Hartwig and Lux
Mitosis: Dr. Pellman
Platelet Biology: Drs. Cantor, Hartwig, Michelson and Stossel
RNA Biology, MicroRNAs: Drs. Lieberman and Orkin
Neurobiology and Neuro-oncology: Drs. Kwiatkowski, and Look
Solid Tumor Biology: Drs. Fletcher, Kim, Look, Roberts and Wagers
Stem Cell Biology: Drs. Armstrong, Daley, Kim, Orkin, Wagers, Williams and Zon
Tumor Viruses: Dr. Cunningham
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1. Biostatistics: Dr. London

2. Bone Marrow Failure, Fanconi Anemia: Drs. Ebert, Sieff and
Williams

3. Cancer Genomics: Drs. Agarwal, Armstrong and Golub

4.  Cancer Therapy, Small Molecules, Translational: Drs.
Rodriguez-Galindo, Armstrong, Daley, Kung, Lieberman and
Williams

5. Coagulation and Thrombosis: Drs. Furie and Neufeld

6. End-of-Life and Palliative Care: Drs. Grier, Ullrich, Mack and
Wolfe

7. Ethics: Drs. Joffe and Kesselheim

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21

8. Education: Dr. Kesselheim
Gene Therapy: Drs. Pai, Duncan, Notarangelo and Williams
Hematologic Malignancies: Drs. Armstrong, Daley, Gilliland, Sallan and Silverman
HIV and Other Viruses—siRNA and Other Novel Therapies: Dr. Lieberman
International Oncology: Drs. Frazier and Rodriguez-Galindo.
Iron Chelation: Drs. Nathan and Neufeld
ITP: Dr. Neufeld
Long Term Cancer Survival: Drs. Diller and Vrooman
Neuroblastoma: Dr. London
Outcomes: Drs. Diller, Neufeld, Frazier, Joffe, Mack and Wolfe
Patient-physician communication: Dr. Mack
Sickle Cell Anemia: Drs. Brugnara and Heeney
Solid Tumors: Drs. Diller, Shusterman, Rodriguez-Galindo, and Grier
Thrombosis: Dr. Alan Michelson
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Cooperative Cancer Group
Children's Oncology Group (COG)
New Agents in Neuroblastoma Treatment

Nationally Funded Centers
Sickle cell disease Boston Sickle Center
New England Pediatric Sickle Cell Consortium

Hemophilia Boston Hemophilia Center

Cancer Dana-Farber/Harvard Cancer Center

Genetics Boston Center for Genetic Blood Diseases
Diamond Blackfan Anemia The Manton Center for Orphan Disease Research
Pediatric MDS Registry Children’s Hospital Boston/Dana-Farber

Funded Research Networks

Thalassemia Thalassemia Clinical Research Network
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Clinical Statistics

Red cell disorders New patients/year Total active patients
Sickle cell disease 20 200
Hereditary spherocytosis 6 100
Thalassemia major/intermedia 10 60
Other hereditary disorders 22 45
Anemia workups/consultations 350

White cell disorders
Leukopenia, neutropenia, leukocytosis 120 50
Hereditary WBC function disorders 2 15

Coagulopathies New patients/year Total active patients
von Willebrand disease 50 200
Hemophilia 8 130
Other coagulation defects 5 30
Thrombotic disorders, hypercoagulation 75 100
Coagulation consults 400

Platelet disorders
ITP 55 150
Other 10 50

Bone marrow failure syndromes 10 50

Ambulatory—3000 + hematology patient visits per year

Inpatient—11 +/- 3 hematology service and active consults daily. Inpatient (6E) service is a 8 bed

hematology ward.

New patients/year

Total active patients

Histiocytosis 12 20
Leukemia

ALL 30 80

AML 8 15
Lymphoma

Hodgkin’s disease 12 15

Non-Hodgkin’s lymphoma 10 20
Sarcomas 30 50
Wilms tumor 7 10
Neuroblastoma 18 35
Brain tumors 70 80
Other tumors 45 50

Ambulatory (Jimmy Fund Clinic)—10,000 oncology and stem cell transplantation patient visits/year.
Inpatient (6 North)—average of 18 oncology patients per day on a 21 bed hematology/oncology
ward plus 10-12 off-service oncology patients and oncology consults.

In addition to the patients diagnosed and treated at CHB/DFCI, we see many patients referred from
other centers with difficult oncologic problems.
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Stem Cell Transplantation Transplants/year

Type of transplant 2007 2008
Total 65 77
Autologous 12 31
Allogeneic 53 46

Donor source
Bone marrow 46 36
Cord blood 5 8
Peripheral blood stem cells 14 33

Conditions treated
Leukemia 36 29
Lymphoma 5 4
Hematologic disorders 9 13
Neuroblastoma, solid tumors, brain tumors 12 29
Metabolic diseases, immunodeficiency 3 2

Inpatient (6 West)—10-12 transplant patients per day on a newly renovated 13 bed stem cell
transplant unit. New patient evaluations and follow-ups take place in the Jimmy Fund Clinic. The
SCT group consists of 13 attendings, 1 physician's assistant, 2 nurse practitioners, and 2 transplant
coordinators.
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Application Process

To apply for the fellowship program, you must supply the following:

e Completed Application Form:
The Children’s Hospital Boston/Dana-Farber Cancer
Institute uses the Electronic Residency Application
System (ERAS). For more information on the ERAS
system please visit the following:
https.//www.aamc.org/students/medstudents/eras/.
Please note, when in this application, visit the section
called Participating Specialties and Programs, then search
for the Pediatric Hematology/Oncology Fellowship
Program. You will be directed to search for the program
name. Our program name is: Children’s
Hospital/Boston Medical Center Program. Please make
sure that you click on that link. If not, you will be

redirected to a different application.

e Curriculum vita

e Medical School Transcript

e Dean's Letter

e USMLE boards scores (at least Parts 1 and 2; part 3 if completed)

e Personal statement in the style requested on the application form

e Three to five letters of reference from people with whom you have worked closely in
a clinical capacity or research capacity. All applicants must supply at least three
letters. MD/PhD applicants must also submit a reference letter from their thesis
advisor. If possible, all applicants should supply at least one letter from a
hematologist/oncologist, or from someone who has worked at Children's Hospital
Boston or who is otherwise familiar with our program.

*Please make sure that all application materials are completed and turned in through the
ERAS system. If your application is not received by the deadline mentioned below, your
application will be marked incomplete and will not be accepted. The ERAS system will start
to accept 2013 applications on November 15" 2011. We strongly recommend that you
submit your application by December 15", However, we accept applications until March 1st
2012 assuming it is possible to schedule an interview between that date and the date of our
selection committee meeting.

If you need further information please contact the following:
Victoria Kennedy

Fellowship Program Coordinator

Children's Hospital Boston
Victoria.Kennedy@childrens.harvard.edu

Phone (617) 919-3041
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Our training program participates in the National Resident Matching Program (NRMP). We
cannot accept applicants who are not registered with the NRMP. The NRMP phone number
and web address are 202-862-6077 and http://www.nrmp.org.

The website for the pediatric hematology/oncology match is
http://www.nrmp.org/fellow/match_name/ped_hem_oc/about.html

We normally accept six fellows. Occasionally, we take an additional fellow who chooses to
do the research phase of the training first, or who wants fellowship training in adult
hematology or oncology or other pediatric subspecialties as well as pediatric heme/onc, or
who wants to begin his or her training in January instead of July. Such decisions are made on
a case-by-case basis.

We receive ERAS applications in November and December. The deadline for applications is
March 15; however, we strongly encourage you to apply before the end of December since
we begin to sort applications and issue invitations for interviews at that time. We do not
issue all interview invitations at the same time because some candidates decide to apply later
than others and we do not want to exclude them from consideration.

Victoria Kennedy arranges all interviews and will gladly help with any other problems. She
can be reached by email (Victoria.Kennedy@childrens.harvard.edu; 617-919-3041).
Applicants are also welcome to contact Dr. Jenny Mack (jennifer_mack@dfci.harvard.edu;
617-632-5430) or Dr. David A. Williams (dawilliams@childrens.harvard.edu; 617-919-2697).

November-March 15:

Receive applications (mostly November - March)

Early December:

NRMP registration begins

Mid-January to early April:

Interviews on selected days

Late April:

Rank order list deadline

Mid-May:

Match day

Programs that participate in the match are not allowed to accept candidates outside the
match unless the Match Evaluation Committee of the Pediatric Hematology/Oncology
Training Directors grants an exemption. Those seeking an exemption must apply by
February 1, 2012. It is the training directors' intention that exemptions will only be granted
in rare circumstances. Please contact us if you feel an exemption is appropriate in your case
or for any other questions.
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We do not ordinarily accept fellows into the Pediatric Hematology/Oncology training
program who only wish to do a single clinical year. Rare exceptions have been made for
fellows who are combining hematology/oncology training with training in adult
hematology/oncology or in another pediatric subspecialty. However, two single year clinical
training programs are available within the division:

e Pediatric neuro-oncology for those who have already completed a pediatric
hematology/oncology fellowship, contact Dr. Mark Kieran at
mark_Kkieran@dfci.harvard.edu or 617-632-4386.

e Pediatric palliative care for those who have completed a general pediatrics residency,
contact Dr. Tamara Vesel, Director, Pediatric Palliative Care Fellowship Program,
through her assistant Nicole Santangelo at nicole_santangelo@dfci.harvard.edu or
617-632-5430. Additional information about this fellowship is available on the
Pediatric Advanced Care Team's web page:
http://www.childrenshospital.org/clinicalservices/Site1854/mainpageS1854P6.html

Victoria Kennedy Jennifer Mack, MD

Div. of Hematology/Oncology Associate Program Director of the Pediatric
Children's Hospital Boston Hematology/Oncology Fellowship

300 Longwood Ave, Karp 8 Dana-Farber Cancer Institute

Boston, MA 02115 44 Binney St
Victoria.kennedy@childrens.harvard.edu Boston, MA 02115

Phone: 617-919-3041 Fax: 617-730-0934 Jennifer_mack@dfci.harvard.edu

Phone: 617-632-5430
David A. Williams, MD
Chief, Div of Hematology/ Oncology
Children's Hospital Boston
Associate Chair, Department of Pediatric
Oncology
Dana-Farber Cancer Institute
300 Longwood Ave
Boston, MA 02115
dawilliams@childrens.harvard.edu
Phone: 617-919-2697
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Boston and New England

Boston

Boston is a medical center like no other with |=
three major medical schools and about 27
hospitals. Immensely diverse and vibrant, @&
Boston is a city of some twenty neighborhoods
with Cambridge and Brookline as bordering
communities.

Boston skyline from the harbor

Transportation

Boston is blessed with excellent public transportation. The MBTA subway system (or just
"the T") extends throughout Boston, most of Brookline and Cambridge, parts of Newton,
and to neighborhing north and south shore suburbs. More distant towns are served by
commuter rail. The Longwood Medical area is centered within 2-3 blocks of two different
Green line routes. There is also an extensive bus system, including a shuttle bus from
Harvard University to the Medical School. Parking is expensive in the Longwood area, but
fellows who drive can park in cheaper outlying lots and use shuttle buses. Fellows can park
in the patient lot across from Children's for free at nights and on weekends. Residents who
leave the hospital late at night can also obtain free taxi vouchers.
http://www.mbta.com/schedules_and_maps/

History

Boston was founded in 1630 and is central to American history. History buffs can trek the
Freedom Trail, which connects many historically important sites, from the Old State House,
where the Declaration of Independence was first read, to Paul Revere's House to the USS
Constitution ("OId Ironsides"). Sites of pivotal battles at Bunker Hill, and in Lexington and
Concord, are also national monuments and nearly every town has an historical society. Old
Sturbridge Village is an authentic recreation of a colonial village, with historic housing and
costumed inhabitant. It is located in Sturbridge, an hour west of Boston. Plimoth Plantation
is a similar recreation of the original Plymouth Colony just South of Boston. And touristy
Salem, home of the infamous witch trials, lies to the north.

36


http://www.mbta.com/schedules_and_maps/

Boston is a cultural Mecca. The Boston
Symphony is world-renowned, as is the
Boston Pops, but there are several other
professional symphonies and innumer-
able civic and college orchestras. In fact,
the medical area has its own orchestra,
the Longwood Symphony, composed
mostly of physicians, that is very high
quality. There are also many outstanding
amateur choral groups: the Cantata
Singers, the Boston Cecelia and the
Handel and Hayden Society to name just
three. The Museum of Fine Arts and the
Isabella Stuart Gardner Museum are
world-class fine art museums and are

only a 3-block walk from Children's
The outstanding Longwood Symphony is

HOSpIta|. The Institute of Contemporary composed predominantly of doctors from the
Art and the Fogg Art Museum at hosbital area

Harvard are two others of note. The Mu-

seum of Science and the Harvard Museum of Natural History and the John F. Kennedy
Library and Museum are also outstanding. The Boston Lyric Opera and Opera Boston
highlight a growing opera scene, and the Boston Ballet is one of the country's best. There are
numerous theater companies including the American Repertory Theater, The Huntington
Theater Company and the Lyric Stage of Boston. Plus, Boston is a frequent venue for pre-
Broadway tryouts and touring national companies.

Boston is a great sports town. The Red
Sox, Patriots, the Celtics, the Bruins
have been world class in recent years.
The Revolution (soccer) are also among
the top teams each year. Fenway Park is
only a 10-minute walk from the hospital
(~5 blocks) and the TD Banknorth
Garden, where the Celtics and Bruins
play, is a short subway ride. The Patriots
and Revolution play in Foxboro, MA,
which is about 20 miles south of the
city.

For those who prefer participatory
sports, the Harvard University Athletic
Facilities and Harvard Medical School Athletic Facilities are available for a small fee. Harvard
University offers facilities for indoor and outdoor tennis, swimming and diving, ice skating,

Fenway Park is only 5-blocks from Children's Hospital
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jogging, squash, basketball, baseball, field hockey, lacrosse, rugby, volleyball, rowing, and
sailing, plus others, and extensive exercise and weight training. The Medical School has a
gymnasium, squash courts, cardiovascular and strength training equipment and an outdoor
tennis court. Groups like the Boston Ski and Sports Club organize year round sports leagues,
as well as sporting trips.

Boston is a great running and biking city. There are
numerous Bikeways, particularly along the Charles
River and through the 'Emerald Necklace' string of
parks, which lies just 3 blocks from the Longwood
area. The same routes are popular for running. For
serious runners, the famous Boston Marathon
occurs each spring on Patriots Day, which is a
local holiday, allowing those who wish to run, to
participate. Many housestaff, fellows and faculty
do.

Golfers have many opportunities in the Boston
area. There are 102 18-hole public courses within
an hour of Boston including many award winning
courses, such as Pinehills in Plymouth, Red Tail in Shaker Hills public golf course
Devens, Shaker Hills in the town of Harvard, and

George Wright in Hyde Park, a Boston Municipal course designed by Donald Ross.

Housing and Schools

Housing is relatively expensive in Boston, roughly equivalent to Seattle, though less than
New York City, Washington DC, or the major cities in California. To compensate, the
program offers higher than average salaries. Real estate information is available from a
number of sources including the Boston Globe.

Boston and Cambridge schools are variable but the schools in Brookline, Newton and many
other suburban communities are outstanding. The Great schools website contains
considerable information about individual schools http://www.greatschools.net/modperl/go/MA.

Kids

Boston is a great city for kids because there are
so many things to see and do in the city and
nearby, and because the transportation system is
safe and extensive. The Children's Museum and
the Museum of Science are each among the best
in the country. The nearly free Community
Boating Program is also outstanding. A good
list of activities for kids can be found at Go City

Kids (http://www.gocitykids.com/2area=194) and at ‘ ‘

Construction Zone at the fabulous Boston
Children's Museum
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Boston Central (http://www.bostoncentral.com). The latter site also contains lots of useful
information about Boston suburban communities.

Waterfront

Downtown Boston is a peninsula,
surrounded by water on three sides: the
harbor on the east and north, and the
Charles River on the west. Unlike many
cites, much of the waterfront s
recreational space. The harbor offers
boating of all kinds, fishing, and a number
of community beaches. There is a Harbor-
walk with many parks and other venues.
The Harbor Islands are part of the
National Park system and are accessible by
ferry for day trips and picnicking. The [
Charles River side is even more scenic, | &
with a 17-mile Esplanade along the shore,
the Hatch Shell for summer concerts, the
famous Duck Boat Tours and a
Community Boating Program that allows
individuals or families to sail any of a fleet
of 113 boats in the Charles River Basin for
a remarkably low fee and that provides children with sailing instruction and all-summer
sailing for $1.

Every July 4th, the Esplanade is packed with crowds for a spectacular Boston Pops concert
and fireworks show. The Charles River is also known for its rowing and sculling. The
famous Head of the Charles_regatta, the world's largest 2-day rowing event, is held every year
in October.

Restaurants and Night Life

Boston is a world-renowned center for ideas and learning with some 65 colleges, universities
and other institutions of higher education that attract more than 200,000 students. No other
major city has such a high proportion of students. Their youthful energy invigorates the
city's restaurant and nightlife, from bar hopping in Faneuil Hall or the Back Bay, to the live
music scene at the House of Blues on Landsdowne or in the cafes and coffeehouses. Live
music includes Latin, jazz, blues, gospel, folk and classical. Boston is a great restaurant town.
There are many outstanding restaurants and enormous variety. The restaurant reviews in the
Boston Globe, Zagats and Boston City Search are particularly useful.
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Boston Neighborhoods and Nearby Communities

Boston is a city of neighborhoods. :
Beacon Hill dates from the 18th century | .. -
and features cobblestone  streets, |
gaslights and brick front Georgian
townhouses. Back Bay was built a
century later by the Boston elite and
contains gorgeous Victorian townhouses
with wide streets and small front
gardens. It also includes the fanciest
shopping area in Boston, along lower
Newbury and Boylston streets plus the
Prudential Center and Copley Place
shopping centers. The old North End,
which dates from Colonial times, still
retains much of its strong Italian Georgian homes in Beacon Hill neighborhood
heritage. The South End is a vibrant

newly restored, cosmopolitan district and includes the Theater District and many of the best
restaurants. Bay Village is a charming historic part of the South End. The Harbor area is also
newly renovated. Many wharves have been recycled as high-end condominiums. Chinatown
is Boston's center for the Asian community. The Fenway area, which is closest to the
hospitals and includes Fenway Ball Park, has a particularly high concentration of student
housing, cultural organizations and parkland. Charlestown, Brighton, Allston, South Boston,
East Boston, Roxbury, Dorchester, Mattapan, Jamaica Plain, West Roxbury, Hyde Park and
Roslindale are other Boston neighborhoods. These are described in more detail at the
Boston Neighborhoods website http.//www.cityofboston.gov/bra/neighborhoods/Neighborhoods.asp.
Some housestaff and fellows have recently purchased homes in parts of Jamaica Plain, West
Roxbury and Dedham, which are reasonably close to the Longwood Medical Area.

Brookline is a very high
quality suburb that begins just 3
blocks west of the Longwood
Medical Area. It has superb schools
and shops and multiple subway
lines. Although homes in Brookline
are  extraordinarily  expensive,
condominiums and apartments are
more reasonably priced, and many
residents and fellows live there.

Cambridge lies just across the
Charles River from Boston and is
home to Harvard University and Harvard Square, afcthe heartof'ghe University, isanareaofshops
MIT. Many housestaff and fellows and retail stores, ethnic restaurants and cafés
enjoy the intellectual ferment of Cambridge and live in the residential areas near Harvard
Square. There is a regular shuttle bus from Harvard Square to Harvard Medical School and
good subway connections.
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Suburban Communities

Greater Boston is actually a conglomerate of over 100 small to medium-sized towns and
villages, most of which were incorporated in the 17th and 18th centuries. As such it differs
greatly from the more homogeneous towns in many other parts of the country, because each
of the Greater Boston communities has its own character, government and school system.
The range of variation is quite remarkable. Marblehead is centered on sailing, Lincoln and
Hamilton on horseback riding, Lexington and Concord on colonial history, and so on.
Individual towns are well described in a website devoted to Massachusetts Towns
(http://www.mass.gov/?pagel D=mg2terminal &L =3&L 0=Home&L 1=State+Government

&L 2=L ocal+Government&sid=massgov2&b=terminalcontent&f=cc_landing&csid=massg

ov2). Boston.com also has a wealth of information (http://www.boston.com/).

Beaches

The Massachusetts shoreline is dotted with
beaches, some, like Revere Beach, even
serviced by the MBTA. Beaches on the
outer arm of the Cape and north of the
Cape tend to have colder water than
beaches on the south coast of the Cape, on
Martha's Vineyard and Nantucket, and
lining Long Island Sound, which are
brushed by fringes of the Gulf Stream. It's |
difficult to choose the Perfect Beach
because tastes and uses vary, but we
recommend Horseneck Beach in Westport,
MA, near the Massachusetts-Rhode Island
border. This 2.5-mile beach features
beautiful dunes, warm(ish) water and
adequate parking.

Horseneck Beach

The Cape and Islands

Cape Cod is Boston's summer vacation spot.
It offers a wide variety of attractions. From
quaint, historic old towns like Sandwich,
founded in 1638, or charming, gray-shingled
Chatham, to the Cape Cod National
Seashore, with its 40 miles of ocean beaches,
dunes, salt marshes and pine barrens, to free-
living, freethinking Provincetown at the tip
of the Cape. There is a ferry to
Provincetown from Boston.

Cisco Beach on Nantucket Island
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Nantucket and Martha's Vineyard are reached by ferry from Woods Hole or Hyannis on the
Cape. Nantucket Town is historic and charming, with cobblestone streets and 18th century
homes. Outside the town one finds an otherworldly landscape of ponds, thickets, moors and
heath. There are 80 miles of gorgeous beaches, great biking trails and the village of Siaconset
(‘Sconset) with its privet hedges and rose-covered trellises. Martha's Vineyard is more varied
and more Victorian, but also charming.

Cape Ann, on the North Shore of Boston, extends from the classic fishing port of
Gloucester around to the quaint English-like village of Annisquam. It includes Rockport, a
charming artist's colony, and the bizarre Hammond Castle.

Lying between Salem and Cape Ann, Marblehead was one of the earliest and richest
settlements in America. This charming early Colonial era town with narrow streets has over
300 pre-Revolutionary War homes and overlooks a spectacular harbor filled with boats.
Called the Yachting Capital of America, Marblehead was the birthplace of the American
Navy and retains its sailing focus.

The Berkshires refers to the area around Lenox and Stockbridge in the western portion of
Massachusetts. It is a region of green hills, quaint New England villages, the Norman
Rockwell Museum, and Tanglewood, the summer home of the Boston Symphony Orchestra.

A beautiful New England town in the mountainous heart of the
northern Berkshires, Williamstown is home to two extraordinary
art museums — the Sterling and Francine Clark Art Institute
and the Williams College Museum of Art — and the renowned
Williamstown Theatre Festival, arguably America's premier
summer theater. The exceptional collection of impressionist
paintings alone makes the Clark worth a visit.

Canobie Lake Park lies just over the New Hampshire border  One of 36 Renoir's at
and is a beautiful, old-time (104-years old), family-oriented park  the Clark Art Institute
that is especially appropriate for preschoolers to preteens. Six

Flags Amusement Park is the big-coaster-type park, near Springfield, MA. that is more
oriented to teens and adults. Six Flags also has an excellent water park, but the closest big
water park is Water Country in New Hampshire. There is also an indoor water part called
CoCo Key Water Resort, in Danvers for wintertime water fun.
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New England Getaways

One of Boston's gifts is its proximity to great
natural beauty. Right in the city is the famous ring
of connected parks called the Emerald Necklace,
which includes the Arnold Arboretum. A short
drive will get you a relaxing weekend in the
Berkshire Mountains of Western Massachusetts, or
to hiking and biking in the White Mountains of
New Hampshire. A free day from the hospital
could mean escaping to scenic Vermont, or to
miles of rugged coastline in Maine or to the  The Fenway, part of the Emerald Necklace
beaches of Cape Cod. Take a ferry ride to the system of parks, lies just 3-blocks from
islands of Martha's Vineyard or Nantucket. And, Children’s

New York City is only four-hour drive from

Boston. The Getaway Guides (http://www.getawayguides.com/newengland.htm), Go New

England  (http://gonewengland.aboutcom/),  and  Explore  New  England
(http://www.boston.com/travel/explorene/) are good places to start looking.

Newport

Newport is both an historic town with more 17th and 18th century
homes than any other place in the country, and the fabled
summering place of the fabulously wealthy during the Gilded Age at
the end of the 19th century. The mansions, like the Vanderbilt's
opulent 'The Breakers' or 'Rosecliff, of Great Gatsby fame, are
worth the trip, as is the Ocean Drive along Newport's spectacular
rocky shore.

Mystic Seaport

Site of shipbuilding since the 17th century, tiny Mystic, CT contains

Mystic Seaport, the country's premier maritime museum. There is

also an aquarium and, nearby, two of the world's largest casinos: Foxwoods and Mohegan
Sun.

The Breakers

Maine Coast

Maine is famous for it's pinewoods, rugged,
rocky shore, and lobsters. Southern Maine is
more accessible and also beautiful, but
'Downeast’ Maine, north of Portland, is even
more so, particularly the areas around Boothbay
Harbor, Camden, Blue Hill and Bar Harbor. Bar
Harbor is located on Mt Desert Island, which
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also houses Acadia National Park, one of the most popular national parks in the US. Acadia
has the highest mountains on the ocean north of Rio de Janeiro and the only fiord in the
Americas. The scenery is spectacular and is amplified by an extraordinary variety of outdoor
activities (hiking, biking, rock climbing, canoeing, sea kayaking, sailing, deep sea fishing,
whale watching), along with outstanding restaurants, art galleries and opportunities for
antiquing.

There are many beautiful lakes in New England.
Indeed many in northern Maine are wilderness
lakes, only accessible by floatplane or logging
road. Nearer Boston, Lake Winnipesaukee in
mid-New Hampshire is a recreational paradise,
especially along its western shore. The Squam
Lakes, just south of the White Mountains,
depicted in the movie "On Golden Pond", are
more peaceful. Sebago Lake in southern Maine is
also a popular resort area. Lake Winnipesaukee at sunset

The hiking in New England is some of the best
anywhere. The Appalachian Train extends through
Massachusetts, Vermont and New Hampshire,
terminating at Mt Katahdin in Maine. The White
Mountains in New Hampshire are among the very best
with 48 peaks above 4000 ft and many dozens of
hikes. Acadia National Park is another extraordinary
place for hiking. The 120 miles of hiking trails were
mostly built in the early 20th century and vary from
gentle woodland and oceanside walks to exhilarating
cliff climbs along ledges assisted by iron ladders and
steps cut into the rocks. Mt Monadnock is another
excellent spot for hiking. The solitary mountain is
located just over the Massachusetts-New Hampshire
border, about an hour from Boston, and has excellent
views. The surrounding region is charming and
contains numerous prototypical New England villages.

Biking is also excellent in New England, both oA :
mountain biking and trail riding, including numerous Beehive Trail in Maine's Acadia
rides in the Boston area. Acadia National Park has 50 National Park

miles of beautiful, fine gravel carriage roads, which

wind among the lakes and mountains, with fabulous views and some exciting ups and
downs. They were built at great expense by John D. Rockefeller, Jr. between 1913 and 1940,
and are now used for biking and horseback riding (no motor vehicles allowed). The trails are
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listed in the Top 10 biking trails in the US. On Cape Cod, the 22-mile Cape Cod Rail Trail is
newly refurbished this year. It extends from Dennis to Wellfleet along ponds, salt marsh and
cranberry bogs

Canoeing and Kayaking

In the Boston area there is very enjoyable
canoeing on the Charles River and on the
Concord-Sudbury-Assabet Rivers. The latter §
offers an opportunity to paddle under the &
historic Old North Bridge and into the Great
Meadows National Wildlife Refuge beyond. For
those who desire more adventurous canoeing or
kayaking, the New England Division of the
American Canoeing Association offers cruises
and instruction and times of recreational water .
releasgs from dams. The enormous numbers of Canoeing under Old North Bridge
lakes in the northern Maine Wilderness offer on the Concord River
exceptional opportunities for extended fishing,

camping and canoeing trips. One of the most famous is the trip down the Allagash
Wilderness Waterway.

Skiing and Boarding

New England has 68 downhill ski areas, from small family-run operations to giant
destination resorts. The snow conditions are less predictably excellent than in the West, but
the resorts are more accessible to those wanting day trips. The Blue Hills is a small area just
south of the city and offers night skiing. Larger areas within 1 to 2 hrs distances include
Waterville Valley, Sunapee and Loon in New Hampshire. The largest and most popular
areas, like Killington, Stratton, Sugarbush and Stowe in Vermont; Cannon and Wildcat in
New Hampshire; and Sunday River in Maine are 2-3 hours driving distance. Sugarloaf, a
terrific mountain in Maine, is even a bit further. Virtually all New England ski areas also
cater to snow boarders.

For cross-country skiing, it's hard to beat the
trail system in Jackson, NH, which is also
about 2-3 hrs away. Imagine a whole New
England Village dedicated to Nordic skiing,
with a white-steepled church, covered bridges,
rivers with cascading waterfalls, sundry
eateries, charming country inns and 100 miles
of cross country ski trails. I1ts no wonder that
the Jackson Ski Touring Foundation is listed
#1 in the US. For cross-country skiing close to

Boston, the Weston Ski Track is
recommended. Jackson Ski Touring
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Boston is a worldwide destination fishery for
striped bass, blue fin tuna, blue fish, flounder
and cod. Salt-water fishing is especially
popular, and colleagues with boats and
experience are available within the program
to introduce interested individuals to the
sport. Boston Harbor has been completely
cleaned up beginning in the 1980s with the
installation of the massive Deer Island water
treatment plant, and its waters are now
pristine. Striped bass migrate North to
Boston harbor in early May, and the 39
Boston Harbor Islands provide ideal
structure and a very picturesque venue for
striped bass fishing. In August and
September, medium sized blue fin tuna (30
to 120 Ibs) move into Cape Cod Bay near
Boston, and feed actively on the surface,
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Faculty member Tom Look with a striped
bass caught in Boston Harbor on a fly rod

becoming prime targets for light tackle fly and spin fishing anglers. Tuna travel with whales,
providing interesting whale watching opportunities on Stellwagen bank while searching for
the elusive schools of tuna. Bluefish arrive around the same time as the tuna, and provide
exciting surface action as they feed on schools of baitfish in Boston Harbor. Summer is the
prime season for salt-water fishing in Boston, but for the dedicated fisherman or
woman, large cod fish (up to 50 Ibs.) can be successfully targeted with jigs year-around in
waters just outside Boston Harbor. All fish species are safe to eat due to the successful
harbor clean up. Fresh water fishing is also popular. Freshwater species include: large and
small mouth bass, lake trout, perch, walleye, northern pike and land-locked salmon. Fly-
fishing for trout in New England streams is also popular. And, for the hardy there is ice

fishing in the winter.

Nearby Dover, MA is the home of the
Norfolk Hunt Club and contains miles of
horse trails. Many area farms provide
boarding and lessons.
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William G. Kaelin, Jr,
MD

Kieran, Mark
W, MD, PhD

Professor

Professor

Associate
Professor

Department of
Medicine, Brigham &
Women'’s Hospital,
Translational
Medicine Division

Medical Oncology
(DFCI)

Department of
Pediatric Oncology
(DFCI)

Structure and mechanics of platelet shape change and its cytoskeletal
dynamics; signal pathways that regulate actin assembly; mechanical
events that lead to the formation of blood platelets; mechanisms that
remove senile and damaged platelets from the blood.

Dr. Kaelin's laboratory focuses on deciphering the normal biochemical
functions of specific tumor suppressor proteins and how loss of those
functions contributes to cancer. He and his colleagues are studying the von
Hippel-Lindau tumor suppressor protein, which plays a critical role in
several cancers including renal cell carcinoma. Dr. Kaelin and his
colleagues have shown that the von Hippel- Lindau protein is part of a
multiprotein complex that targets a specific transcription factor (HIF) for
destruction in an oxygendependent manner. In addition, he has recently
focused on genes that may collaborate in progression of neuroblastoma.
Dr. Kaelin is an Investigator of the HHMI.

Dr. Kieran, Director of Pediatric Neurooncology, is an active clinical
investigator who currently leads a Phase 1 research program within the
department. He performs clinical research in angiogenesis. He will serve
as a superb mentor for trainees in neurooncology .



Carla F Kim, PhD Assistant Department of Dr. Kim is a principal faculty member of the Harvard Stem Cell Institute

. . Professor Genetics (HMS) (HSCI). Her research in cancer stem cells is directly relevant to the aims of
17 ‘w‘ & based at CHB; Stem |this training grant. As a new faculty member, she will be a dedicated and
\ Cell Program, CHB; |outstanding mentor to trainees

Division of
Hematology/Oncolog
y, CHB

Andrew L-J Kung, MD, | Assistant Department of Hypoxia Signal transduction abnormalities in cancer

PhD Professor Pediatric Oncology, |Apoptosis Translational research Molecular imaging
DFCI

David J Kwiatkowski, | Professor Department of Major research area is the human genetic disease and tumor suppressor

MD, PhD Medicine, Brigham & |gene syndrome tuberous sclerosis (TSC), including the human molecular
Women's Hospital, |genetics of TSC, and the pathogenesis of disease manifestations occurring
Translational TSC.

Medicine Division




Leslie E Lehmann, MD

PhD

.,/9_
Judith Lieberman, MD,
PhD

Assistant
Professor

Assistant
Professor

Professor,
Pediatrics;
Senior
Investigator

Department of
Pediatric Oncology

Department of
Medical Oncology
(DFCI)

Harvard Medical
School; Immune
Disease Institute

Dr. Lehmann is the Clinical Director of the Stem Cell Therapy (bone
marrow transplantation) program at DFCI| and CHB. She is an active
clinical investigator in bone marrow transplantation. The transplant
program works closely with the hematology service as up to 1/4 of the
transplants performed annually are for hematologic conditions including
bone marrow failure syndromes and benign hematologic conditions such
as sickle cell disease.

Dr. Letai focuses on the molecular control of cell death. As a trainee of the
late Stan Korsmeyer, Dr. Letai's work centers on the role of the Bcl2 family
of proteins, particularly in the setting of lymphomas.

As a rigorous laboratory investigator and physician-scientist, he will be an
attractive mentor and role model for trainees. Dr. Letai has collaborated
previously with Drs. Armstrong, Walensky, and Danial.

Dr. Lieberman is Senior Investigator at the Immune Disease Institute and
Professor of Pediatrics at Harvard Medical School. She directs the Division
of AIDS at Harvard Medical School. She received a Ph.D. in physics from
Rockefeller University and an M.D. from Harvard and MIT. She is a board-
certified hematologist. She has been in the forefront in harnessing RNA
interference for disease prevention and therapy, especially for HIV and
cancer. She was the first to show that RNA interference could be used to
protect mice from disease. Her laboratory also studies how cytotoxic T
lymphocytes kill viral infected or cancerous target cells and how T cell
effector immune responses are regulated in the setting of chronic
infections, such as HIV. She has helped develop two candidate HIV
vaccines — one based on a detoxified bacterial toxin and another based on
an engineered intracellular bacterium.



Harvey F Lodish, PhD |Professor

Wendy London, PhD Associate
Professor

A. Thomas Look, M.D. Professor

Member, Whitehead
Institute for Biomedical
Research; Professor of
Biology and Professor
of Biological
Engineering,
Massachusetts Institute
of Technology

Director of Biostatistics,
Hematology/Oncology,
Co-Director of

the Clinical and
Translational
Investigation Program

Department of
Pediatric Oncology
(DFCI)

Much of Dr. Lodish’s research focuses on red blood cell development,
especially on regulation of terminal proliferation and differentiation of
erythroid progenitor cells by the erythropoietin receptor and cell surface
integrins, and on the mechanisms of chromatin condensation and
enucleation. He also studies hematopoietic stem cells; he identified
stromal cells in the fetal liver and other organs that support stem cell
self- renewal in vivo, and identified novel growth factors that support
their expansion in culture. He also investigates the roles of microRNAs
in lineage commitment of hematopoietic stem and progenitor cells. He
has collaborated with and copublished with Drs. Orkin, Zon, Daley, and
Lux and has served on the PhD thesis committees of several of their
students.

Dr. London, Director of Biostatistics in Hematology/Oncology and Co-
Director of the Clinical and Translational Investigation Program (CTIP) is
a leader in research in neuroblastoma, prognostic stratification, and
design of clinical trials. Dr. London serves as a Senior Statistician in the
Children's Oncology Group and the chair of the Statistics Committee for
the International Neuroblastoma Risk Groups project. She is building a
team of statisticians with technical and disease-specific expertise, and
provides the leadership to strengthen the integrated clinical and
translational research infrastructure.

Dr. Look and his colleagues study cancer genetics using the zebrafish
genetic system to clarify developmental pathways subverted in human
leukemias and solid tumors. The zebrafish animal model provides a
powerful system for genetic analysis of vertebrate embryogenesis, organ
development and disease with this model being unique with
invertebrates in its capacity for “forward” genetic analysis through the
use of phenotype-driven mutational screens and readily accessible
transparent embryos. His laboratory has been pursuing models of
leukemias and neuroblastoma in the zebrafish. He has mentored several
trainees and collaborated widely with the training faculty (including Drs.
Alt, Zon, George, Meyerson).



Samuel E. Lux, IV, MD |Professor

Jennifer W Mack, MD | Assistant

Matthew Meyerson,
MD, PhD

Professor

Professor

Vice Chair for
Research;

Director, Intern
Selection;

Chief Emeritus,
Division of
Hematology/Oncology,
CHB

Department of
Pediatric Oncology
(DFCI)

Department of
Pathology based
at DFCI (and
Broad Institute)

Dr. Lux’s research focuses on the organization and functions of the
spectrin-based membrane skeleton. Current work is directed toward
understanding ankyrin function, studying hereditary defects in
membrane skeleton proteins, and characterizing the organization of the
membrane skeleton components in the red cell membrane. Dr. Lux has
received many awards recognizing his research (E. Donnall Thomas
Award, American Society of Hematology, 2001, Dameshek Prize for
Research in Hematology, American Society of Hematology, 1989; E.
Mead Johnson Award for Research in Pediatrics, American Academy of
Pediatrics, 1983) and teaching. He was the former PI on this training
grant.

Dr. Mack, a recent graduate of the training program, focuses on clinical
investigation into communication between physicians and families
regarding prognosis. She is a recipient of a Young Investigator Award
and Career Development Award from ASCO.

During her fellowship, she was mentored in her research by Dr. Jane
Weeks, a member of the training faculty. Dr. Mack serves as Clinical
Director of the In-patient oncology service.

Dr. Meyerson and his colleagues focus their laboratory efforts on
genomic approaches to understanding human cancer, particularly

lung cancer. They are utilizing three specific strategies; exon
resequencing to identify mutations in protein kinase genes, single
nucleotide polymorphism array analysis to identify copy number
alterations and loss of heterozygosity, and computational subtraction to
identify candidate cancer-causing pathogens. The major discoveries to
date have included the identification of activating mutations in the BRAF
and EGFR kinase genes and the association of EGFR mutations with
patient response to gefitinib. Dr. Meyerson's primary laboratory space is
in the Cancer Genomics Initiative of the DFCI. In addition, he is an
Associate Investigator at the Broad Institute.



Alan Michelson,
MD/PhD

David G Nathan, MD

Ellis J. Neufeld, MD,
PhD

Professor

Professor

Professor

Director of the Center
for Platelet Research
Studies (CPRS) and
Director of the
Thrombosis Program
and Anticoagulation
Service, Children’s
Hospital Boston

President Emeritus,
Dana-Farber Cancer
Institute;
Physician-in-Chief
Emeritus, Children’s
Hospital Boston

Associate Chief,
Division of
Hematology/Oncology,
Children’s Hospital
Boston

Dr. Michelson's research group, the CPRS, is an internationally
recognized, multidisciplinary center for the study of platelets by state-of-
the-art methods. The CPRS is an integrated research group that
performs basic bench research, translational research, and clinical
research on platelets and related aspects of thrombosis and hemostasis.
A particular focus of research in the CPRS is antiplatelet therapy,
including: characterization of novel molecules and mechanisms for
therapeutic platelet inhibition; the effects of antiplatelet agents on
coagulation and inflammation; the relationship between the degree of
inhibition of platelet function and clinical outcomes (thrombosis vs.
hemorrhage); the use of in vitro platelet function tests to guide
antiplatelet therapy in order to obtain better clinical outcomes.

Dr. Nathan's research has focused on the inherited disorders of red cells
and granulocytes and patrticularly on thalassemia. He has trained over
100 hematologists many of whom hold leading positions in pediatrics
and internal medicine. His text book entitled Hematology of Infancy and
Childhood is the leading text in the field. He is the recipient of numerous
awards including the National Medal of Science, the Stratton medal of
the American Society of Hematology (of which he was President), The
Walker Prize of the Boston Museum of Science, the John Howland
medal of the American Pediatric Society, and the George M. Kober
Medal of the Association of American Physicians. He is one of three
physicians to receive both the Howland and the Kober medals.

Dr. Neufeld’s research includes clinical trials in ITP, thalassemia and
hemophilia, and laboratory studies of candidate genes for inherited
blood disorders. He directs the K12 Harvard Blood Scholars program,
and has received a K24 mentoring award from NHLBI. He has mentored
more than 20 trainees.



Stuart H Orkin, MD

Sung-Yun Pai, MD

Barry H Paw, M.D.,
Ph.D.

Professor

Assistant
Professor

Assistant
Professor

Chair, Department of
Pediatric Oncology
(DFCI)

Department of
Pediatric Hematology
Oncology

Division, Hematology,
Brigham & Women'’s
Hospital (Primary);
Division, Hematology-
Oncology, CHB & DFCI
(Secondary)

Dr. Orkin’s laboratory focuses its efforts on stem cell biology and the
development of stem cells as they relate to hematopoiesis and
oncogenesis. He and his colleagues have defined a transcriptional
network controlling hematopoietic stem cell development and function
and mechanisms of lineage selection. In addition, his laboratory is
studying how mutations of specific transcription factors may lead to
leukemia, how pluripotency of embryonic stem cells is regulated, how
fetal hemoglobin is regulated, and modeling human cancers in mice. Dr.
Orkin serves as the Chair of the Department of Pediatric Oncology at the
DFCI and is an Investigator of the HHMI. He has served as mentor for
Drs. Zon, Roberts, and Cantor, and has mentored more than 75
trainees.

Dr. Pai, an Assistant Professor, focuses on T-cell development and
function, initially centered on the role of the transcription GATA-3. She is
also active as an attending in bone marrow transplantation. In addition,
she has developed an active clinical program in immune deficiency. As
part of her clinical studies, she works closely with Drs. Lehmann and
Haining.

Dr. Paw’s laboratory focuses on studying red cell development, using
zebrafish for gene discovery through genetic screens. His group
identified mitoferrin-1 (slc25a37) as the major mitochondrial iron-
importer for heme and Fe/S cluster biogenesis(GC Shaw et al. 2006
Nature). His group has extended the findings to mammalian models by
targeted gene disruption in the mouse. He has collaborated with Drs.
Zon, Cantor, Orkin, Lux, Brugnara, Schlaeger, Fleming and Alper.



David S. Pellman, MD | Professor Department of Dr. Pellman’s laboratory is interested in studying the maintenance of

Pediatric Oncology genome stability. He and his colleagues utilize a variety of cell

(DFCI) biological, biochemical, and genetic/functional genomic approaches
involving yeast, tissue culture cells, and mice as model systems. One
major focus in the laboratory is how altered chromosomes and/or
centrosome number affects the biology of cancer cells. He is the Ted
Williams Investigator at the DFCI.

Scott L. Pomeroy, MD, | Professor Chief, Department of Dr. Pomeroy, Chief of Neurology at CHB, is an expert in the

PhD Neurology (CHB) molecular genetics of childhood brain tumors. In studies of gene
expression in these tumors, he has worked closely with Drs. Golub
and Kieran.
i
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Christopher J. Clinical Department of Dr. Recklitis, a Ph.D. psychologist, performs clinical research in
Recklitis, PhD Instructor Pediatric Oncology survivorship within the Perini Clinic and also is the director of research in
(DFCI) that center. He collaborates with Dr. Lisa Diller, the Director of the Perini

Clinic. As fellows seek clinical research training in the field of
survivorship, Dr. Recklitis would serve as an excellent mentor.




Jerome Ritz, MD Professor Department of Dr. Ritz’'s laboratory research focuses on the role of immune responses
Medicine, Dana-Farber [to cancer in vivo. In patients who undergo allogeneic hematopoietic stem

Cancer Institute, cell transplantation (HSCT), there is compelling evidence that donor
Brigham and Women’s |immunity plays a clinically significant role in elimination of residual tumor
Hospital, HMS cells after transplant. Our studies specifically examine tumor immunity

following allogeneic HSCT to identify relevant target antigens expressed
by malignant cells and normal recipient cells. Once relevant target
antigens are identified, further studies characterize the role of Band T
cell responses to these antigens and the regulation of these responses
in vivo. These studies lay the foundation for the development of novel
methods to specifically enhance immune reconstitution and tumor
immunity following HSCT.

Charles WM Roberts, | Assistant Department of Dr. Roberts, an Assistant Professor and physician-scientist, studies the
MD, PhD Professor Pediatric Oncology role of epigenetics in cancer pathogenesis, using the Swi/Snf chromatin
— (DFCI) remodeling complex as a model. He is particularly interested in

malignant rhabdoid tumors He has an active laboratory and was mentor
to a fellow in the training program (Dr. Isakoff). He has collaborated with
members of the Broad Institute in the development of computational
methods for comparing gene expression profiles across species.

Carlos Rodriguez- Associate Director of the Pediatric | Dr. Rodriguez-Galindo’s clinical research has been focused in

Galindo, MD Professor Solid Tumor Program | retinoblastoma, bone sarcomas, histiocytic disorders and rare childhood
and Medical Director of |cancers. He actively participates in the development of new therapeutic
Pediatric Oncology strategies in those areas, and also has a special interest in the study
Clinical Trials and and development of new drugs. Dr. Rodriguez-Galindo is the Chair of
Experimental the Retinoblastoma and Rare Tumors Committee at the Children’s

Therapeutics (DFCI) Oncology Group and the primary investigator of COG studies for
nasopharyngeal carcinoma, adrenocortical carcinoma, and recurrent
malignant germ cell tumors. He is also the Secretary of the Executive
Board of the Histiocyte Society and co-PI of the frontline LCH-IV study.
Dr. Rodriguez-Galindo is also actively involved in the development of
pediatric oncology programs in developing countries.

Stephen E Sallan, MD | Professor Department of Dr. Sallan oversees the interface between clinical and translational
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PhD
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MD

Professor

Assistant
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Pediatric Oncology
(DFCI)

Department of
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(HMS) based at
DFCI

Department of
Pediatric Oncology
(DFCI)

research in the adult and pediatric acute lymphoblastic leukemia
program at the Institute. The program, which is supported in part by a
P01 grant from the NCI, consists of five basic science projects, each of
which has interactivity with one another, one of which is preclinical and
four of which have translational components. The clinical program
includes biologically-based protocols for the treatment of de novo acute
lymphoblastic leukemia in patients 50 years of age or less. In addition,
efforts have been directed to generate clinical research protocols for the
treatment of children and adults with relapsed and/or refractory acute
lymphoblastic leukemia. Dr. Sallan serves as the Institute’s Chief of
Staff.

Dr. Segal is a neuroscientist who is interested in mechanism of cell
signaling, particularly as they relate to brain tumors. She was a
postdoctoral fellow with Dr. Stiles, another member of the training
faculty, and works closely with Dr. Kieran is planning translational
studies. Dr. Segal is a recipient of an NIH Pioneer Award.

Dr. Shusterman was recruited from the Children's Hospital at the
University of Pennsylvania to join the neuroblastoma program led by Dr.
Diller. Dr. Shusterman focuses on clinical trials of new therapies for
neuroblastoma. In this capacity, she is working actively with both Drs.
Diller and George.
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Dr. Sieff's research focuses on the molecular basis of Blackfan-
Diamond anemia (Stem Cells; 24:2034-2044, 2006; Am J Hum Genet:
79:1110-1118, 2006; Blood 112: 1582-92, 2008)

The overall theme of Dr. Silberstein's laboratory is to understand the
mechanisms by which niche-specific signals in the bone marrow
microenvironment influence hematopoiesis and leukemia development.
Such signaling pathways are relevant to new translational approaches to
target leukemia growth, enhance ex vivo expansion and improve
transplantation efficiency of hematopoietic stem and progenitor cell
populations. Dr. Silberstein collaborates with Drs. Zon, Williams and von
Andrian.

Dr. Silverman, the Director of the Jimmy Fund Clinic and of the Pediatric
Hematologic Malignancy Service, focuses on clinical trials in childhood
leukemia. He has worked closely with Dr. Sallan, and has recently
developed independent research on the genetics of asparaginase-
inducted toxicities. He has served as primary mentor for several fellows
pursuing clinical research projects relating to childhood leukemia,
including a minority clinical fellow (Dr. E. Barry, nee Falzarano). He
collaborates actively with Drs. Armstrong, Look and Golub in molecular
studies of leukemia.
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Dr. Soiffer studies the modulation of immune responses in patients with
cancer, particularly in the setting of hematopoietic stem cell
transplantation. He and his colleagues have designed and implemented
clinical trials of graft engineering techniques utilizing monoclonal
antibodies directed at the T cell surface antigens in order to reduce the
incidence and severity of graft vs. host disease; these trials help
establish that the T cell depletion of donor marrow could reduce the
incidence of this dreaded complication without the need for immune
suppressive medications. Dr. Soiffer serves as Chief of the Division of
Hematologic Malignancies in the Institute’s Department of Medical
Oncology.

Dr. Springer’s laboratory focuses on receptor-ligand interactions and
signal transmission across membranes. He uses a broad range of
techniques, including cell biological work on whole cells, determination
of structures of receptors and ligands, single-molecule work on receptor-
ligand interactions, and biophysical studies of signal transduction across
the plasma membrane.

Dr. Stegmaier, a former trainee with Dr. Todd Golub, a member of the
training faculty, focuses on the use of gene expression-based screening
assays to identify new chemotherapeutic agents for leukemia,
neuroblastoma, and Ewing Sarcoma.
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Dr. Stiles is a cell biologist who focuses on signaling and gene
expression in brain tumors. He is a leader of the DFCI's efforts to
develop innovative research in brain tumors. He has served as mentor to
both Drs. Segal and Kieran, and works actively with them in planning an
integrated research program in brain tumor research. He has mentored
numerous research fellows in his laboratory over the past 30 yrs.

Dr. Stossel's basic research interest concerns the structure and function
of the essential actin-binding and scaffolding protein filamin A, defining
its role in cell mechanics and in the integration of cell signaling reactions.
He also works on understanding the physiological role of plasma
gelsolin.

Dr. Verdine is a distinguished Professor of Chemistry who is committed
to the development of new approaches to cancer. He co-mentored Dr.
Walensky with the late Stan Korsmeyer. With his appointment at the
DFCI, he is passionate about training physician-scientists in chemical
biology as related to cancer.
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Dr. Vidal, Professor of Genetics, is Director of a new Center for Cancer
Systems Biology at DFCI. He is a vigorous proponent of systems
biology, and has been a project leader in a consortium grant (NCI U0O1
on Mouse Models in Cancer) of which Dr. Orkin is

PI. He has actively collaborated with many faculty at DFCI and his
Center serves as both a resource and training center for fellows.

Dr. Von Andrian’s research seeks answers to the question how
circulating blood cells find their way in the body. Directed migration of
blood-borne cells to distinct target tissues can be observed in embryos
as soon as the circulatory system is established and plays a critical role
throughout life in numerous physiologic and pathologic conditions.

Dr. Wagers, a gifted investigator in stem cell biology, was recruited as
an Assistant Professor 4 years ago. She is a Principal faculty member of
the HSCI, and focuses on stem cells both within the hematopoietic
system and muscle tissue. As a highly visible, junior investigator in stem
cell biology, she will serve as an outstanding mentor to trainees
interested in almost any aspect of stem cells and cancer. One of our
second year fellows, Dr. Simone Hettmer (an M.D./Ph. D.) has joined
her to laboratory to study rhabdomyosarcoma cancer stem cells.
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Dr. Wagner is a Professor of Pathology at Harvard Medical School and a
Senior Investigator at the Immune Disease Institute (formerly known as
the CBR Institute for Biomedical Research). Her laboratory’s research
focuses on adhesion molecules in vascular cell biology. Current projects
include: Blood Brain Barrier (role of apolipoprotein E in the maintenance
and restoration of BBB, and relationship between BBB and Alzheimer's
disease); Thrombosis (molecular mechanisms involved in platelet
aggregation; role of CD40L, integrins and their ligands); Coagulation
(cell biology and signalling in pro-coagulant microparticle generation;
role of P-selectin and PSGL-1); Atherosclerosis (role of P-selectin and
platelets in lesion formation and maturation); and Angiogenesis (role of
platelets in angiogenesis).

Dr. Walensky is an Assistant Professor of Pediatrics at Harvard Medical
School, Attending Physician in Pediatric Oncology at Dana-Farber
Cancer Institute/Children’s Hospital Boston, and Medical Director of
Dana-Farber’'s Program in Cancer Chemical Biology. Dr. Walensky's
research focuses on the chemical biology of deregulated apoptotic and
transcriptional pathways in cancer. His laboratory has developed an
arsenal of new compounds to investigate and block protein interactions
that cause cancer. Dr. Walensky takes a multidisciplinary approach that
employs synthetic chemistry techniques, structural biology analyses, and
biochemical, cellular, and mouse modeling experiments to systematically
dissect the pathologic signaling pathways of interest, with a keen eye
toward clinical translation.

Dr. Weeks, who directs the Institute’s Center for Outcomes and Policy
Research, focuses her investigative activities on assessing the
determinants, patterns of care, and outcomes of cancer therapies. Her
applied clinical studies examine the impact of specific therapeutic
strategies on patients’ quality of life and the costs and cost-effectiveness
of treatment. Her primary methodologic interest is in assessing patients’
preferences for use in treatment and policy decision-making. Dr. Weeks
serves as Chief of the Division of Population Sciences in the Institute’s
Department of Medical Oncology. She has served as mentor of several
junior faculty members in the Department of Pediatrics, including Drs.
Joanne Wolfe, Jennifer Mack, and Steve Joffe.
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Dr. Williams, the newly recruited Division Chief at CHB who succeeds
Dr. Sam Lux in that capacity, is an accomplished physician-scientist
whose research focuses on hematopoiesis and gene therapy. Dr.
Williams has made important contributions to an understanding of
methods for gene transfer and the role of Rac proteins in hematopoiesis.
He has served as director of training programs in pediatric hematology/
oncology at Indiana and Cincinnati. He has trained many physician-
scientists in his laboratory at these sites. He has collaborated with Dr.
Orkin in early studies of retroviral gene transfer.

Dr. Wolfe, currently as Assistant Professor, established a vibrant
palliative care program (PACT) that is model for other such programs
elsewhere in the country. This program serves as a consult service, and
also a research arena for clinical investigation into communication and
ethics in palliative care.

Dr. Zon'’s laboratory utilizes the zebrafish as an attractive genetic and
developmental model to study hematopoiesis during embryogenesis.
His notable recent successes include establishment of models of human
cancers in the fish, and discovery of prostaglandins as activators of
hemaotpoietic stem cell formation and function. Dr. Zon is an
Investigator of the HHMI and Director of the Development/Stem Cell
program at the CHB. He has mentored several fellows in the pediatric
hematology/oncology fellowship program and has collaborated with
many of the training faculty (including Drs. Orkin, Daley, Look).
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