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W E L C O M E
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On behalf of The Leukemia & Lymphoma Society (LLS), thank you for joining us for Significance of the Tumor
Microenvironment in Hematological Malignancies, a continuing education activity originally presented in 
Orlando, Florida.

LLS would also like to thank our esteemed speakers for sharing their time and expertise. Through this activity,
our presenters will explain the complex interactions between stromal cells and tumor cells; discuss the role of
bone marrow microenvironment in leukemia stem cell survival; describe the mechanisms by which bone marrow
stroma can confer net chemotherapy resistance in diverse hematologic malignancies; and discuss the therapeutic
potential of targeting one or more stromal components to reverse malignant cell resistance to chemotherapy
and improve clinical outcomes for hematologic malignancies.

This workbook includes the presenters’ slides to help guide you through the activity. If you would like to receive
3.5 AMA PRA Category 1 Credit(s)TM, please complete the online learning assessment and evaluation.

We hope that you will find this activity rewarding and informative.

Sincerely,

Louis J. DeGennaro, PhD
Executive Vice President
Chief Mission Officer
The Leukemia & Lymphoma Society
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TARGET AUDIENCE
This activity is designed for hematologists, oncologists, nurses, social workers and other healthcare professionals
who wish to enhance their knowledge of advances in research and clinical practice for hematological malignancies.
The program subject matter may be of interest to those who provide specialized care in the diagnosis, treatment
and monitoring of patients with malignancies such as leukemia, lymphoma or myeloma.

ACTIVITY PURPOSE
This activity is designed to educate hematologists, oncologists, nurses, social workers and other healthcare
professionals on the evolving role of the tumor microenvironment in the pathogenesis and management of
various malignancies. 

STATEMENT OF NEED
Much of the cancer research conducted over the past two decades has focused on the tumor and its various
characteristics. However, recent data suggest that the microenvironment in which a tumor originates plays a
critical role in tumor propagation as well as the development of drug resistance.1 The National Cancer Institute
has launched The Tumor Microenvironment Initiative, which focuses on expanding our current understanding of
the role of the tumor microenvironment in cancer initiation, progression and metastases.2 As research continues,
the potential for components of the tumor microenvironment to serve as therapeutic targets in the management
of hematologic malignancies becomes more promising.3,4 It is critical that healthcare professionals who treat 
patients with various hematologic malignancies remain abreast of key findings regarding the importance of the
tumor environment and its implications in future research, management and patient outcomes.
1 Weinberg RA. Nat Genet. 2008;40:494-495.
2 National Cancer Institute. http://plan2010.cancer.gov/Tumor_Microenvironment.htm. Accessed March 6, 2010.
3 Dalton W, Anderson KC. Clin Cancer Res. 2006;12:6603-6610.
4 Burger JA, Peled A. Leukemia. 2009;23:43-52.

EDUCATIONAL OBJECTIVES
After completing this activity, the participant should be better able to:

• Explain the complex interactions between stromal cells and tumor cells

• Discuss the role of bone marrow microenvironment in leukemia stem cell survival

• Describe the mechanisms by which bone marrow stroma can confer net chemotherapy resistance 
in diverse hematologic malignancies

• Discuss the therapeutic potential of targeting one or more stromal components to reverse malignant cell 
resistance to chemotherapy and improve clinical outcomes for hematologic malignancies

STATEMENT OF SUPPORT
This activity is jointly sponsored by Robert Michael Educational Institute LLC and Postgraduate Institute for
Medicine and supported by educational grants from Millennium Pharmaceuticals, Inc., Celgene Corporation
and Allos Therapeutics.



FA C U LT Y  B I O G R A P H I E S

Significance of the Tumor Microenvironment in Hematological Malignancies 5

Iannis Aifantis, PhD
Associate Professor, Department of Pathology
New York University School of Medicine
Co-Director, Cancer Stem Cell Program
New York University Cancer Institute
Early Career Investigator
Howard Hughes Medical Institute
New York, NY

Dr. Aifantis is Associate Professor of Pathology at the New York University
School of Medicine and Co-Director of the Cancer Stem Cell Program of the
New York University Cancer Institute. He is an Early Career Investigator at
the Howard Hughes Medical Institute. Dr. Aifantis received a master of 
science degree in molecular biology and genetics from the University of
Crete in Iraklion, Greece, and a doctor of philosophy in immunology at the
University of Paris in Paris, France. He completed post-doctoral fellowship
training in immunology at the Dana-Farber Cancer Institute/Harvard 
University, in Boston, Massachusetts. Dr. Aifantis serves on the editorial
boards of Immunology & Cell Biology and Oncogene and has published 
extensively in peer-reviewed journals. He is the Principal Investigator 
on several National Cancer Institute and foundation-supported projects. 
His laboratory is focused on mechanisms of differentiation and 
transformation of hematopoietic stem cells and progenitors.
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Irene M. Ghobrial, MD
Director of Laboratory
Dana-Farber Cancer Institute
Assistant Professor, Department of Medicine
Harvard Medical School
Boston, MA

Dr. Ghobrial is Laboratory Director at Dana-Farber Cancer Institute and 
Assistant Professor in the Department of Medicine at Harvard Medical
School in Boston, Massachusetts. Dr. Ghobrial received her medical degree
from Cairo University School of Medicine in Cairo, Egypt, completed residency
training in internal medicine at Wayne State University in Detroit, Michigan,
and fellowship training in hematology/oncology at the Mayo Clinic College
of Medicine in Rochester, Minnesota. She joined Dana-Farber Cancer Institute
in the field of multiple myeloma and Waldenström macroglobulinemia in
2005. She received the Clinical Investigator Award from Dana-Farber Cancer
Institute in 2006. Dr. Ghobrial is the Principal Investigator for National
Cancer Institute–funded projects as well as for foundation grants. She has
published extensively in peer-reviewed journals. Her research is focused 
on cell trafficking and homing of multiple myeloma and Waldenström
macroglobulinemia.
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Sean J. Morrison, PhD
Director, University of Michigan Center for Stem Cell Biology
Professor, Departments of Internal Medicine and Cell and Developmental Biology
Research Professor, Life Sciences Institute
Investigator, Howard Hughes Medical Institute
University of Michigan
Ann Arbor, MI

Dr. Morrison is Director of the University of Michigan Center for Stem Cell
Biology, Professor in the departments of Internal Medicine and Cell and 
Developmental Biology and Research Professor in the Life Sciences Institute
at the University of Michigan. Dr. Morrison completed his undergraduate
studies at Dalhousie University in Halifax, Canada. He received a PhD in
immunology from Stanford University in Stanford, California, and completed
a post-doctoral fellowship at the California Institute of Technology in
Pasadena, California. Dr. Morrison is the recipient of the McCulloch and 
Till Award from the International Society for Hematology and Stem Cells,
the Harland Winfield Mossman Award from the American Association of
Anatomists, and a MERIT award from the National Institute on Aging. He is
a Howard Hughes Medical Institute investigator, has published extensively
in peer-reviewed journals and has received funding from the National Institutes
of Health, the Department of Defense and various private foundations. 
Dr. Morrison’s research is focused on the mechanisms that regulate stem
cell function in the nervous and hematopoietic systems, particularly the
mechanisms that regulate stem cell self-renewal and stem cell aging, as
well as the relationship between stem cell self-renewal and cancer cell 
proliferation.  
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Michael P. Rettig, PhD
Research Assistant Professor of Medicine
Section of Bone Marrow Transplant
Division of Oncology
Washington University School of Medicine
St. Louis, MO

Dr. Rettig is Research Assistant Professor of Medicine in the Section of Bone
Marrow Transplant, Division of Oncology at Washington University School of
Medicine in St. Louis, Missouri. Dr. Rettig received his doctorate of philosophy
in chemistry from Purdue University in West Lafayette, Indiana. He has served
as Principal Investigator on several foundation-supported projects and Co-
Investigator on several National Cancer Institute-supported projects. In 2005,
Dr. Rettig received the American Society of Hematology Fellow Scholar
Award. In collaboration with Dr. John DiPersio, Dr. Rettig’s laboratory at the
Washington University School of Medicine studies the biology of hematopoi-
etic stem and leukemia cell mobilization. 
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Louis M. Staudt, MD, PhD
Deputy Chief, Metabolism Branch
Center for Cancer Research
National Cancer Institute, National Institutes of Health
Bethesda, MD

Dr. Staudt serves as the Deputy Chief of the Metabolism Branch in the Center
for Cancer Research at the National Cancer Institute. He received his doctor
of medicine and doctor of philosophy in immunology from the University of
Pennsylvania School of Medicine in Philadelphia, Pennsylvania. Following
training in internal medicine, he completed a post-doctoral fellowship at the
Whitehead Institute for Biomedical Research in Cambridge, Massachusetts.
In 2009 he received the William Dameshek Prize for outstanding contribution
in hematology from the American Society of Hematology and in 2010 he
received an NIH Director’s Award for his work with the Lymphoma/Leukemia
Molecular Profiling Project. Dr. Staudt serves on the editorial boards of
Genome Biology and Cancer Cell and is associate editor of the Journal of
Experimental Medicine. His research is focused on the study of the molecular
basis of human lymphoid malignancies.
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PHYSICIAN CONTINUING EDUCATION
Accreditation Statement
This activity has been planned and implemented in accordance with the Essential Areas and policies of the 
Accreditation Council for Continuing Medical Education (ACCME) through the joint sponsorship of Postgraduate
Institute for Medicine (PIM) and Robert Michael Educational Institute LLC (RMEI). PIM is accredited by the
ACCME to provide continuing medical education for physicians.

Credit Designation
Postgraduate Institute for Medicine designates this educational activity for a maximum of 3.5 AMA PRA 
Category 1 Credit(s)™. Physicians should only claim credit commensurate with the extent of their participation
in the activity.

METHOD OF PARTICIPATION AND REQUEST FOR CREDIT
There are no fees for participating and receiving CME credit for this activity. During the period January, 20, 2011,
through January 20, 2012, participants must read the learning objectives and faculty disclosures and study the
educational activity. 

PIM supports Green CME by offering your Request for Credit online. If you wish to receive acknowledgment 
for completing this activity, please complete the post-test and evaluation on www.cmeuniversity.com. On the
navigation menu, click on "Find Post-Test/Evaluation by Course" and search by course ID 7831. Upon registering
and successfully completing the post-test with a score of 70% or better and the activity evaluation, your 
certificate will be made available immediately. Processing credit requests online will reduce the amount of
paper used by nearly 100,000 sheets per year. 

NURSE AND SOCIAL WORKER CONTINUING EDUCATION INFORMATION
Approval for nurses has been obtained by the National Office of The Leukemia & Lymphoma Society under
provider number CEP 5832 to award 3.5 continuing education contact hours through the California Board of
Registered Nursing.

The Leukemia & Lymphoma Society (LLS), provider number 1105, is approved as a provider for social work 
continuing education by the Association of Social Work Boards (ASWB) www.aswb.org Approved Continuing 
Education Program (ACE). Approval Period: 12/2008-12/2011. LLS maintains responsibility for the program.
Social workers should contact their regulatory board to determine course approval. Social workers will receive
3.5 CE clinical clock hours.

Upon completion of this program and submission of the CE activity evaluation, a certificate of completion will
be issued to you via email or US mail within 30 days.

FEE INFORMATION
There is no fee for this educational activity. 
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DISCLOSURE OF CONFLICTS OF INTEREST
Postgraduate Institute for Medicine (PIM) assesses conflict of interest with its instructors, planners, managers and other 
individuals who are in a position to control the content of continuing medical education (CME) activities. All relevant 
conflicts of interest that are identified are thoroughly vetted by PIM for fair balance, scientific objectivity of studies utilized
in this activity and patient care recommendations. PIM is committed to providing its learners with high-quality CME 
activities and related materials that promote improvements or quality in healthcare and not a specific proprietary business
interest of a commercial interest.

The faculty reported the following financial relationships or relationships to products or devices they or their spouse/life
partner have with commercial interests related to the content of this CME activity:

• Iannis Aifantis, PhD, has no affiliations with commercial interests to disclose.
• Irene M. Ghobrial, MD, has affiliations with Millennium Pharmaceuticals, Inc., Celgene, Novartis and Genzyme 

(Advisory Board).
• Sean J. Morrison, PhD, has affiliations with Hospira (Consulting) Merck/Schering-Plough (Speakers’ Bureau) and 

OncoMed (Stockholder).
• Michael P. Rettig, PhD, has an affiliation with Genzyme (Honoraria).
• Louis M. Staudt, MD, PhD, has no affiliations with commercial interests to disclose.

The planners and managers reported the following financial relationships or relationships to products or devices they or
their spouse/life partner have with commercial interests related to the content of this CME activity:

THE LEUKEMIA & LYMPHOMA SOCIETY
• Louis J. DeGennaro, PhD, has no affiliations with commercial interests to disclose.

ROBERT MICHAEL EDUCATIONAL INSTITUTE LLC
• Sherri Kramer, MD, has no affiliations with commercial interests to disclose.
• Laura Altobelli, MS, has no affiliations with commercial interests to disclose.
• Nora Duffy has no affiliations with commercial interests to disclose.

POSTGRADUATE INSTITUTE FOR MEDICINE
• Jan Hixon, RN, BSN, MA, has no affiliations with commercial interests to disclose.
• Trace Hutchison, PharmD, has no affiliations with commercial interests to disclose.
• Julia Kimball, RN, BSN, has no affiliations with commercial interests to disclose.
• Samantha Mattiucci, PharmD, has no affiliations with commercial interests to disclose.
• Jan Schultz, RN, MSN, CCMEP, has no affiliations with commercial interests to disclose.
• Patricia Staples, MSN, NP-C, CCRN, has no affiliations with commercial interests to disclose.

DISCLOSURE OF UNLABELED USE
This educational activity may contain discussion of published and/or investigational uses of agents that are not indicated
by the FDA. Postgraduate Institute for Medicine (PIM), Robert Michael Educational Institute LLC (RMEI), Millennium 
Pharmaceuticals, Inc., Celgene Corporation and Allos Therapeutics do not recommend the use of any agent outside of the
labeled indications.

The opinions expressed in the educational activity are those of the faculty and do not necessarily represent the views 
of PIM, RMEI, Millennium Pharmaceuticals, Inc., Celgene Corporation or Allos Therapeutics. Please refer to the official 
prescribing information for each product for discussion of approved indications, contraindications, and warnings.

DISCLAIMER
Participants have an implied responsibility to use the newly acquired information to enhance patient outcomes and their
own professional development. The information presented in this activity is not meant to serve as a guideline for patient
management. Any procedures, medications, or other courses of diagnosis or treatment discussed or suggested in this activity
should not be used by clinicians without evaluation of their patient’s conditions and possible contraindications on dangers in
use, review of any applicable manufacturer’s product information and comparison with recommendations of other authorities. 
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