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C

ancer patients
often
ask
their providers if
there is anything
that they can
do to improve
their outcomes.
Physical activity
is recommended
for all cancer
survivors
to
improve overall
quality of life,
but
it
was
not
known
if physical activity impacts survival,
specifically in lymphoma patients. A
recent report suggested that the level of
physical activity prior to diagnosis can
affect survival in patients with a particular
type of lymphoma called diffuse large
B-cell lymphoma. We wanted to assess
how physical activity affected survival in
lymphoma patients (all subtypes) not just
before but also after lymphoma diagnosis.
More importantly, we wanted to know if
changing the level of physical activity
after diagnosis could affect survival in
lymphoma patients.
Therefore, we evaluated the associations
of physical activity with overall and
lymphoma-specific survival and found the
following. (1) Patients who had a higher
level of usual adult physical activity prior
to lymphoma diagnosis had significantly
better overall and lymphoma-specific
survival compared to those who were less
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physically active. (2) Patients who had
a higher level of physical activity after
lymphoma diagnosis (at 3-year follow-up)
also had significantly better overall and
lymphoma-specific survival beyond the
3-year time-point compared to those who
were less physically active. (3) Patients
who increased their level of physical
activity from their baseline to 3-years after
lymphoma diagnosis had significantly
better overall and lymphoma-specific
survival compared to those who did not.
(4) Patients who perceived that their
level of physical activity had decreased
at 3-years after lymphoma diagnosis
from their baseline had worse overall and
lymphoma-specific survival compared to
those that did not report a change.
Our findings show that physical activity
can impact survival in lymphoma patients.
Importantly, our study shows a survival
benefit in patients who increase their
level of physical activity after lymphoma
diagnosis. It is also known to improve
fatigue, functioning, quality of life and
its benefits are, of course, not just limited
to cancer survivors. There is growing
evidence in other types of cancers- solid
tumors such as breast cancer - that
physical activity improves survival and
decreases risk of disease recurrence. This
benefit had not previously been shown in
lymphoma which is a cancer originating
in the lymph nodes. It was interesting to
find that increasing physical activity not
only decreased the risk of death from all
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LEO Accrual and Figures
RACE

AGE

White, 4374
80%

Unknown
81+
71-80
61-70
Black/African American, 378
7%

Native Hawaiian/PI, 4
0%
Asian, 11
3%

American Indian/Alaska, 11
0%

>One Race, 31
1%

Pending, 290
5%

Unknown/Not Reported, 94
2%

51-60
41-50
31-40
18-30

None of the Above, 129
2%
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* DLBCL: Diffuse Large Cell Lymphoma, MZL: Marginal Zone Lymphoma,
MCL: Mantle Cell Lymphoma, NHL: Non-Hodgkin Lymphoma

GENDER

3750
3500

Unknown
1%

Oct-18

Sep-18

Aug-18

Jul-18

Jun-18

Apr-18

May-18

Mar-18

Jan-18

Feb-18

Dec-17

Nov-17

Male
56%

Oct-17

Aug-17

3000

Sep-17

3250
Female
43%

These figures represent the patients that all eight of our LEO
centers have enrolled to this study in years one through three.

What is epidemiology?

Epidemiology is the study of disease in groups of people. Although individual data is important for epidemiology, individuals
are viewed collectively to find trends amoung the larger set of data. Epidemiology can help to identify characteristics of a
disease as risk factors associated with the onset or severity of the disease, prevention methods to control the frequency of
the disease, and management methods to help those who already have the disease.
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LEO Year 3 Summary
C

making a clear lymphoma
an you believe that the
diagnosis. Over the last
LEO Cohort study is
year, LEO pathologists
ending its 4th year? Across
across all 8 centers have
all LEO centers, we currently
worked collaboratively
have over 4,700 participants
to review tissues and
in the study. This makes
slides. Reviewing tissues
LEO the largest study in
and slides allows the
the United States tracking
pathologists to evaluate
the progress of lymphoma
how we make a difficult
survivors! Thank you for
lymphoma diagnosis and
your participation! We use
find new methods to
the data that we collect in
improve the diagnosis
LEO to examine how the
process. We are also
disease and treatments
refining procedures to
Dr. Christopher
affect quality of life and
Flowers
gather data from those
other patient-reported
who are currently enrolled
outcomes. Together, we are
in the study to assure the
using survey data to identify
quality of data collection.
people who do very well
Looking forward, some
in order to improve the
participants will fill out
quality care that patients
all LEO questionnaires
will receive in the future and
in an electronic format.
to find vulnerable patients
This shift will allow us
and determine different
to access and use LEO
management strategies.
data more quickly and
We also are continuing our
efficiently. Another way
efforts to enroll patients
that we will use LEO data
while simultaneously
is to promote interactions
looking for ways to advance
Dr. James Cerhan
with lymphoma clinical
recruitment, particularly for
trial networks and other
minority patients with lymphoma.
lymphoma groups across the world.
Along with our ongoing data
We appreciate your continued
collection, the LEO Survivorship
support to help us learn and discover
Working Group meets regularly to
the best options for loved ones
generate and explore new ideas to
diagnosed with lymphoma. With
help patients with lymphoma.
your participation, you are helping us
An additional aim of LEO is
get closer to accelerating lymphoma
to understand best practices for
treatments!

LEO GOALS
• Support research that
finds new and better ways
to improve the length and
quality of life of people living
with non-Hodgkin lymphoma.
• Create a bank of blood and
tissue specimens.
• Collect clinical and risk factor
data from participants at
enrollment and over time.
• Follow patients over time to
determine possible causes,
optimal treatment, and
survivorship of NHL.

“After having a close family
member diagnosed with
Lymphoma, I am extremely
appreciative for our patient’s
participation in our studies.
Thank you for your contribution
to our research!”
–Laura Beinborn, Mayo Clinic

LEO Annual Meeting

• The Year 3 LEO annual meeting took place in Atlanta, Georgia on
December 6, 2017.
• Over 60 doctors, pathologists, statisticians and coordinators
gathered for two full days of formal meetings, large group sessions
and small focused breakout sessions.
• This meeting allows researchers to exchange and improve upon
ideas for future research and to reflect on the previous years work.
• The coordinators had the opportunity to take an educational tour
of the Center for Disease Control headquarters in Atlanta, which
provided great insight into the history of epidemiology and its
contribution to the research community.
• These annual conferences are crucial for all LEO centers, allowing
us to become more effective and efficient in our work. The meeting
allows the opportunity to meet with the lymphoma experts and
patient advocates who drive the research that we support.
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Meet the LEO Team
Dr. Umar Farooq
University of Iowa

T

he University of Iowa has a long
history of collaborative research
in Lymphoma. I joined The University
of Iowa as Lymphoma and Bone
Marrow Transplant specialist and
found this collaborative research
environment
very
conducive
for advancement of lymphoma
research. LEO research program is
built on a similar collaborative spirit
with 8 participating institutions. As
a clinician taking care of lymphoma
patients, I found LEO an excellent platform for patient focused
research. The unique aspect of LEO is that it brings together
physicians, scientists, pathologists, and radiologists with
expertise in lymphoma as well as lymphoma patients and their
advocates with the goal of improving outcomes for patients
with lymphoma. Our patients expect the highest quality of care,
but they also expect us to advance the research and improve
outcomes of future lymphoma patients. Support of our patients
for advancement in lymphoma research is the driving force for
all of us working in LEO and our research coordinators at The
University of Iowa - Ashley McCarthy and Angela Merriss - have
been the key behind our success for enrolling patients to LEO
lymphoma cohort. At a personal level, LEO has given me the
opportunity to collaborate, find mentors, and exchange ideas
to advance the care of lymphoma patients.
We all feel a sense of urgency that research should have
direct impact in improving the outcomes of our patients. And
our research efforts should cover not only the management of
lymphoma patients but the spectrum of needs from lymphoma
prevention research to lymphoma survivorship needs. It is not
uncommon for me to take the feedback and concerns of my
patients to the LEO platform, so these can be addressed using
the strength of collaborative research environment provided by
LEO. One such example is our recent initiative of quantitative
imaging in lymphoma, after my patient asked me that why
we cannot obtain more precise information from the PET scan
to guide therapy. Imaging such as CT or PET scans are integral
to all decisions regarding lymphoma management. Currently,
most interpretation is done with visual assessment with few
manually derived quantitative parameters. The University of
Iowa has expertise in quantitative imaging and this field of
study is called Radiomics. But such an effort requires patients’
clinical information, images, and multi-disciplinary expertise.
LEO is the perfect platform to support this type of research
initiative. Our team at Iowa in addition to me includes Dr.
Michael Graham (Nuclear Medicine), Dr. Brian Smith (College
of Public Health), and Dr. Beichel Reinhard (College of Electrical
Engineering). Collaborators at Mayo Clinic as well as LEO lead
investigators, Drs. Cerhan and Flowers have fully supported
this effort. Radiomics research holds the promise of providing
increased precision in the care of our patients and this is only
possible due to the support and commitment of our patients to
LEO lymphoma cohort.
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Dr. David Jaye
Emory University

A

s a pathologist with a strong
interest
in
lymphomas,
I
have found unique and exciting
research opportunities through my
participation as a LEO investigator. In
fact, I, with my pathologist colleagues
at other LEO sites, am carrying out a
large scale analysis of the pathology
slides from participating patients.
We are including results of special
studies, performed through LEO on
these pathology materials, in order
to improve the diagnostic approach
to a common subtype of lymphoma. The infrastructure provided
by LEO has been essential to implementing this study. First, LEO
has provided access to far more patient pathology cases, with
associated clinical information, than would be readily available
at any one participating LEO site. Second, LEO administrative
personnel have efficiently routed pathology materials across all
the sites around the country to allow us to collect our data in
a timelier manner than would otherwise be feasible. Finally,
the statistical support provided by LEO has been essential to
analyzing our data, the findings from which are being written
up for publication. We are enthusiastic about our promising
findings and hopeful that they will help lead to improvements
in the care of patients with lymphoma. Of course, none of this
work would be possible without the participation of patients
in LEO.

Dr. Jean Koff
Emory University

D

r. Koff is a young clinical
investigator
whose
current
research examines immune cells,
genetic
changes,
and
clinical
outcomes in lymphomas associated
with problems with the immune
system, such as post-transplant
lymphoproliferative disorder (PTLD).
PTLD is a life-threatening cancer
that affects many patients who
undergo solid organ or stem cell
transplantation. It remains unclear
why some PTLD patients are cured by reducing medications
used to prevent graft rejection, while others die from this disease
despite aggressive chemotherapy. To address this question, Dr.
Koff will assemble a large group of PTLD patients and capture
detailed clinical information and tumor specimens. She will
use next-generation genetic sequencing and characterize the
immune cells of PTLD tumors to identify patient and molecular
factors that contribute to poor survival. Since it includes a
large number of patient samples with accompanying clinical
information, the LEO cohort represents a key resource for
this work. Dr. Koff has presented her research proposal to
her colleagues at the LEO Scientific Advance meeting in 2018
and is grateful for all the patients and caregivers who have
participated in the LEO study.
YEAR 3

IMPACT OF ACTIVITY: FROM PAGE 1
causes but also decreased the risk of death specifically
from lymphoma. This suggests that exercise may also
offer some protection against relapse/progression of
lymphoma. Since this was an observational study, these
findings should be evaluated in a randomized trial. Also,
any mechanism underlying our findings needs further
study and may provide new insights into understanding
the biology of lymphoma and perhaps how to improve
treatment.

Sandy Ashkar, BS
MD Anderson

S

andy
is
a
coordinatorextraordinaire
at
the
M.D.
Anderson Medical Center LEO site.
She alone has consented over 900
patients to LEO! On a day-to-day
basis, she sees an average of 4-6
patients that meet study eligibility.
In addition to coordinating blood
draws and administering followup questionnaires in clinic, she
works diligently on data collection
– the large number of patients she
consents makes for loads of data entry and abstraction. Her
strategy for consenting patients has been to, first off, introduce
herself and interact with patients to find common ground and
make them feel comfortable. Once she confirms their diagnosis
and ensures eligibility, she proceeds to tell patients about LEO.
She emphasizes in her conversations with patients that LEO is a
data study – NOT a clinical trial – and that LEO is on the quest
to find out why patients have lymphoma and what could’ve
caused or contributed to their diagnosis. She then outlines and
explains the processes of three things we research: blood, tissue,
and lifestyle factors. Lastly, she emphasizes that a patient’s
participation is completely voluntary.
Sandy was one of those people that never knew what she
wanted to do in life, but somehow her passion for public health
and her life circumstances brought her to clinical research. During
college, her dad was diagnosed with non-Hodgkins lymphoma
and began his cancer journey at MD Anderson, which happened
to also be the start of her professional career journey. One day,
she expressed her career aspirations to her dad’s oncologist, who
happened to be Dr. Loretta Nastoupil, and the rest is history!
She definitely wants to stay in the clinical research realm in the
future, potentially in a managerial position, overseeing clinical
studies on a large scale.
What she likes about her role is that she is constantly seeing
and interacting with patients. Being able to meet all sorts of
people, hear their stories, and navigate conversations has
been personally and professionally rewarding in building her
communication skills and opening her mind to how people live,
the struggles they face, and what defines perseverance. She
thinks LEO’s main strength is the opportunity to be a part of
something bigger than just your center. Working with multiple
centers allows for added collaboration, inspiration, and support.
Indeed, she believes that LEO has given her a great foundation
and has taught her a lot – not only about clinical research,
but also about her strengths & weaknesses, what she want to
pursue, and the type of leader she wants to be.

The role of
statistics
and analysis
in LEO:

Melissa Larson, MS
Mayo Clinic

T

he primary stats members of
LEO are located at Mayo Clinic,
Rochester, MN. We currently have six different personnel on
the statistical team: Susan Slager, Ph.D; Matthew Maurer, M.S.,
Melissa Larson, M.S.; Betsy LaPlant, M.S., Cristine Allmer, B.A.,
Dennis Robinson, B.A., and Shaun Riska, B.A. This team works
together on the various moving parts of LEO.
With the large number of patients being enrolled into
the LEO study, one of our biggest roles is managing all the
data that is collected. To do this, the statistical team works
closely with the study coordinators to ensure that the process
is optimized for collection and data retrieval all while being
respectful of patient-confidentially, e.g. all data files are deidentified and minimal data is shared. We will also work with
the coordinators to implement data quality checks to ensure
data is complete and collected properly. Lastly, we notify
the coordinators when to follow-up with LEO participants to
collect valuable information on his or her current lymphoma
health as well as an update on his or her environmental factors.
One of the best things about LEO is the opportunity to
collaborate with colleagues at the other LEO centers who
are all motivated to understanding the ways to improve the
lives of people diagnosed with lymphoma. In order to make
this research possible, the statistician team will combine the
data collected across the centers, simply the data to meet the
needs of the research proposal, de-identify the data and share
the data when appropriate with another LEO colleague to
perform analyses. For centers without a statistical team, we
also perform the analyses and share the results at our regularly
scheduled meetings.
It’s exciting to think about the possibilities of research
that can be done within the LEO study thanks to the sheer
number of participants and collaboration among colleagues.
The statistician team is honored to be part of the research and
improving the life of patients diagnosed with lymphoma.

“The LEO team would like to thank our wonderful
participants who happily contribute to the study by
completing the questionnaires and donating blood.
Determining the cause of the respective diseases
is a collective effort, one in which we value and
appreciate our participants and the entire efforts of
the LEO cohort.”
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What Happens to
Your Blood?

Pop Quiz

After consenting to participate in the LEO
study, a blood sample will collected.

1. Lymphoid malignancies account The
for
processed blood
the ___ leading cause of cancer in theisUS.
transferred into sm


Then your sample is sent to the lab
where it is processed into plasma, 
whole blood cells, and serum.

After arriving at Mayo Clinic the
samples are logged into the lab, and
stored in a large automated freezer
at –180 °C. This freezer allows lab
personnel to easily find and pull

for storage in a centra
atory at Mayo Clinic i
ester, Minnesot

A.is 4th
Then your sample
sent to
the lab where it isB.
processed
5th
into: C. 6th
 Plasma

After consenting to participate
in the LEO study, a blood
sample will be collected.

D. 7th

Whole Blood Cells
(WBC)
Serum 2. T/F: Female

The processed blood sample is
transferred into small vials for
storage in a central laboratory
at Mayo Clinic in Rochester,
Minnesota.

patients with lymphoma
may be faced with unique treatment
challenges with respect to pregnancy
and fertility.
3. T/F: Non-Hodgkin Lymphoma (NHL)
can be cured.
4. About how many known types and
subtypes does NHL have?

After arriving at Mayo Clinic, the
samples are logged into the lab and
stored in a large automated freezer
at -180˚C. This freezer allows lab
personnel to easily find and pull
the samples when needed.

Samples are stored in this freezer until
they are need study staff for specific
research projects.

A. About 3
B. About 10
C. About 70
D. About 1,000

Answer Key:

3. True
4. C
Samples are stored
in this freezer until
they are needed for
specific research
projects.

Visit our new website!

“Recently we began seeing a man who was also seen
at the Mayo Clinic for a second opinion. During his
consultation he was approached to participate in
the LEO and was so proud to say that he had already
agreed to participate with his doctors in New York. He
told us that he was happy to learn that investigators
around the country were all working together to learn
more about his lymphoma.”
-LEO Weill Cornell
6
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LEO Centers

Weill Cornell Medical College
Left to Right: Dr. Peter Martin, Channy Kong, Arcania Garcia, Dr. Sarah Rutherford

University of Iowa-Holden Comphrensive Cancer Center
Left to Right: Dr. Sergei Syrbu, Dr. Umar Farooq, Angela Merriss, Janice Cook-Granroth, Ashley
McCarthy, Dr. Brian Link

UT MD Anderson Cancer Center
Left to Right: Sandy Ashkar, Dr. Loretta Nastoupil, Jiffin John, Bianca Bowden

URMC James P. Wilmot Cancer Institute
Left to Right: Dr. Carla Casulo, Dr. Paul Barr, Dr. Louis Constine, Dr. Andrew Evans, Dr. Clive Zent,
Michael Brady, Jocelyn Doehler, Dr. Patrick Reagan, Lynn Rich, Dr. Jonathan Friedberg, Don Burns,
Richard Burack MD.
http://sites1.mc.rochester.edu/media/420206/URM_WCI_Horiz_2C.png[10/3/2014 3:35:06 PM]

Washington University School of Medicine in St. Louis
Left to Right: Dr. Kiran Vij, Dr. Brad Kahl, Katrina Peterson

University of Miami
Left to Right: Tania Rodriguez, Dr. Izidore Lossos, Dr. Francisco Vega, Neslihan Yorukoglu

Emory University
Left to Right: Oscar Calzada, Jordan Brown, Dr. Christopher Flowers, Cathy Ho, Amy Ayers, Colin
O’Leary Not pictured: Barbara Copeland, Dr. Leon Bernal-Mizrachi, Dr. Kevin Ward, Dr. David Jaye

Mayo Clinic
Front Row (Left to Right): Dr. Thomas Witzig, Dr. Thomas Habermann, Dr. James Cerhan, Dr. Carrie
Thompson 2nd Row (Left to Right): Matt Holets, Julianne Lunde, Bayly Bucknell, Emma Chadbourn,
Mathew Maurer 3rd Row (Left to Right): Laura Beinborn, Melissa Larson, Christina Stenzel, Shaun
Riska, Aymen Murdos Top Row (Left to Right): Betsy LaPlant, Lindsay Emanuel, Lindsey En, Tanner
Reicks Not pictured: Cristine Allmer, Dr. Andrew Feldman, Dr. Susan Slager, Sara Borgschatz
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Frequently Asked Questions
LEO is an Epidemiological Study. What does that mean, and what is the difference between this and a
Clinical Trial?

The LEO Study is an epidemiological study. This means that we do not assign any therapy or interventions for
your lymphoma, but rather track (through surveys and medical records) the care you receive (as if you were
not in a study) and the outcomes you experience. This is in contrast to a therapeutic clinical trial, where a
participant is given some type of intervention – for example, randomized to one treatment or another in order
for doctors to identify which treatment is best for a specific type of cancer. Both types of studies are important
for medical progress. An epidemiological study is able to study many more types of questions than a clinical
trial, but a clinical trial provides a stronger answer particularly related to new treatments.

How will the LEO study benefit me?

While there is no direct benefit to you for participating in LEO, the information you provide will help us gain
a better understanding of disorders of the blood and lymphatic system. Our goal is to have the information
that you provide help us find ways to improve patient care and quality of life of individuals diagnosed with
lymphoma in the future.

“You hear patients say they want to help so that
someone else doesn’t have to go through what they
are going through. That’s when you know your work
is meaningful. It is very motivating.”
–Angela Merriss, University of Iowa

“Thank you LEO participants for taking the time
to fill out surveys, paperwork, and at times maybe
feel like human pincushions. Your selflessness allows
lives to be extended and saved and families like
mine are touched and grateful.”
- Ben Haines, LEO Patient Advocate

Contact Your LEO Center
WEILL CORNELL MEDICINE

Arcania Garcia-Andujar: arg2006@med.cornell.edu
646-962-9408

MAYO CLINIC

LEOCOHORT@MAYO.EDU
1-800-610-7093

URMC JAMES P. WILMOT CANCER
INSTITUTE

DON BURNS: DON_BURNS@URMC.ROCHESTER.EDU
585-273-3903
HTTPS://WILMOT.URMC.EDU

EMORY UNIVERSITY

BARBARA COPELAND: BJCOPEL@EMORY.EDU
404-778-3942
HTTPS://LEO.WINSHIPCANCER.EMORY.EDU

UNIVERSITY OF MIAMI

TANIA RODRIGUEZ: TXR308@MED.MIAMI.EDU
305-243-7350
NESLIHAN YORUKOGLU: NYORUKOGLU@MIAMI.EDU
305-243-2712

UT MD ANDERSON CANCER CENTER

REBECA YZQUIERDO
832-750-1554
HTTPS://WWW.MDANDERSON.ORG/

UNIVERSITY OF IOWA-HOLDEN COMPREHENSIVE CANCER
CENTER

ANGELA MERRISS: CANCERCENTER-MER@HEALTHCARE.UIOWA.EDU
319-353-6125
HTTPS://UIHC.ORG/MOLECULAR-EPIDEMIOLOGY-RESOURCES-MER-CORE

WASHINGTON UNIVERSITY SCHOOL OF MEDICINE IN ST.
LOUIS

KATRINA PETERSON: KNCRUZ@WUSTL.EDU
314-273-1486
HTTPS://SITEMAN.WUSTL.EDU/

www.leocohort.com

