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A  BETTER  WAY  FOR  
YOUNG  ADULTS  
W I TH  CANCER



THIS IS THE STORY OF THEIR PLACE .
A  P LACE  WHERE  18 -YEAR -OLDS  TO  20 -SOME -

TH INGS WITH  CANCER NO LONGER FEEL  L IKE  THE

LOST  DEMOGRAPH IC ,  L IKE  THEY  DON’T  F I T  ANY-

WHERE .  

THE K IMMEL CANCER CENTER PEDIATRIC ONCOLOGY

PROGRAM IS  FORGING A  BETTER WAY FOR THESE

PAT IENTS ,  ONE THAT  IMPROVES BOTH CURE AND

COMFORT.  OUR EXPERTS RECOGNIZE THAT YOUNG

ADULTS WITH CANCER FACE DIFFERENT CHALLENGES

THAN CHILDREN OR OLDER ADULTS.  NEW RESEARCH

NOW PROV IDES  PROOF  THAT  TH IS  AGE  GROUP 

BENEFITS FROM THE INTENSIVE CANCER THERAPIES

GIVEN TO PEDIATRIC PATIENTS BUT THAT THEY ALSO

HAVE DIFFERENT PHYSICAL AND EMOTIONAL NEEDS

THAN THEIR YOUNGER AND OLDER COUNTERPARTS.

THIS IS  THE STORY OF A PLACE THAT UNDERSTANDS

THESE UNIQUE CIRCUMSTANCES AND MEETS ALL OF

THESE NEEDS—PROVIDING THE RIGHT CARE FOR THE

PATIENT AND THE DISEASE.



When Karen Shollenberger talks 
about the summerlong road trip
she’s planning with her best friend,
one can see her mentally tracing the

cross-country route on a map in front of her.
“I’m really excited about it. We’re going to 

St. Louis, Kansas City, Denver, through places like
Rocky Mountain National Park, Arches, Glacier, over
to Seattle, then down the West Coast, and spending a
weekend in Nashville at the end,” she explains. 
“I know we can only spend a day or two in each place,
but maybe that can help us decide places we want 
to come back to visit.”
Karen, now 22 years old, has been living with cancer

off and on since she was diagnosed with acute 
lymphoblastic leukemia (ALL) in 2004. Cancer treat-
ment and recovery come with their share of restrictions.
They are all intended for the safety and benefit of
patients, but for teens and young adults, they can feel
like one more barrier to getting back to life as it was
before cancer. Now a veteran at battling cancer, Karen says
that the rule she lives by these days is “Karen does what
Karen wants,” a phrased coined by one of her nurses.

“After all this time, I am better at weighing the risks
and trying to continue doing the normal things,” Karen
says. “There comes a point as a young adult when you
need to live your life anyway, in spite of cancer.” 
Karen’s doctors and nurses have worked with her

to keep the sense of normalcy she longed for and, as
much as possible, limit the intrusion of cancer on her
goals and dreams as she faced her first diagnosis in
2004 and relapses in 2013, 2014, 2015 and 2016. With
cancer as an uninvited guest as she transitioned from
child to adult—with her in elementary school, and off
and on through middle school and high school, and
now in college—Karen has been a champion, refusing
to allow cancer to define her.
She is one of a growing number of patients who

remain in pediatric oncology as the unit expands the
age range of its patients. Without an arbitrary age cut-
off, pediatric oncology doctors, nurses and social
workers can provide long-term care for those who,
like Karen, value the relationships they have built
with their caregivers.
“One of my physicians, Allen Chen, has been with

me the entire time—since my first treatment—and my
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current fellow, Gordon Cohen, has been with me since
my 2013 relapse. Chrissy Fletcher, one of my inpatient
nurses, has been my nurse since I was 10. It’s nice to
have this kind of continuity,” Karen says. She also saw
Kathy Ruble, a nurse practitioner who runs the 
pediatric oncology Long-Term Survivors Program, up
until her 2013 relapse. “She still stops by to see me
whenever I’m an inpatient,” says Karen. Bone marrow
transplant physician assistant Nancy Robey is also a
consistent member of Karen’s care team.  

When Karen was first diagnosed in 2004 with a
difficult type of leukemia, Chen treated her with a
four-drug chemotherapy regimen. In August 2013,
Karen suffered what Chen calls a “late relapse,” and
she had a bone marrow transplant with donor marrow
from her sister, who was a perfect immune match.
“Karen is the most motivated patient,” says Chen.

“She always has the right attitude about her cancer
journey,” a journey, he points out, that has gone on for
more than half of her life.
“She sailed through transplant,” says Chen. “She

did everything she could to get better. She set the
record for laps in the hallway. She was a model patient
in every way.”
Although Karen appreciates the special pediatric

oncology services aimed specifically at young adults,
she also values her interactions with younger patients.
She has been where they are, and her lengthy 
rendezvous with cancer gives her a rare perspective.

She can empathize with every age group. “Karen is an
inspiration to our younger patients,” says Chen. “She
hangs with them, plays cards and games, and supports
them. She uses her experiences to help guide them
and calm their fears.” 
After another relapse in 2013, Chen worked with

pediatric cancer experts at other cancer centers seeking
out experimental therapies called clinical trials that he
believed could keep her leukemia from progressing. These
trials are frequently carried out through collaborations

among many institutions.
Ultimately, these experimental treatments

didn’t keep her leukemia in check, and in 2016,
after a second relapse, Chen decided she needed
another transplant. This time, he opted for a type
of transplant developed by Kimmel Cancer
Center researchers called haploidentical, or half-
match. Chen transplanted blood stem cells—the
cells that give rise to all other blood and immune
cells—that were a half-match to Karen’s own
cells. Research at the Kimmel Cancer Center,
pioneering this approach, has made it possible to
avoid the dangerous side effects on the immune
system that occur when the patient’s own cells
and donor cells don’t perfectly match. In fact, 
they have found that the less-than-perfect 

match actually has an anticancer effect that decreases
the likelihood of relapse. 
The half-match transplant went well, but the

leukemia returned in early June, and Karen will begin a
new drug treatment. The nearly lifelong cancer treat-
ments Karen has received have caused weakness in some
of her bones, so she receives physical therapy and other
treatments overseen by Robey. This is another example
of the unique aspects of cancers in children, teens and
young adults, and the specialty support provided through
the pediatric oncology program.
This support includes a special kind of continuous

care that follows patients from childhood concerns
into the new challenges of young adulthood. Social
worker and young adult patient navigator, Allie
Gubin, helped Karen navigate the emotional ups and
downs of a cancer battle that has spanned her child-
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hood, teenage years and
now adulthood.
Her support is among

the relationships Karen
has grown to appreciate
and value throughout this
lengthy battle. Camp
Sunrise, the one-week
summer camp for cancer
patients run and managed
by the Pediatric Oncology
faculty, nurses and staff, 
is another example.

“During my first treatment, everyone was saying,
‘Go to camp, go to camp; it’s so much fun,’ but I wasn’t
sure it was right for me,” Karen recalls. “I didn’t want
my life to be about cancer at all.” 
But when one of her seventh-grade classmates was

also diagnosed with leukemia just as Karen was fin-
ishing her first treatments, the friend convinced her
to try camp. “Once my friend encouraged me to go, 
I realized that it was really fun. It was nice to have
normal camp activities but know that everyone else
had your same experience,” she says. “It wasn’t weird
if we talked about our cancer or treatment. No one
shied away because they were uncomfortable.
Everyone there understood.”
Karen has gone from camper to co-directing the

training of new counselors. She also runs the camp
newsletter activity at SunSibs, the Camp Sunrise week-
end camp for brothers and sisters of cancer patients,
and volunteers for Cool Kids Campaign, a nonprofit
pediatric oncology support organization in Maryland.
“I like to give back to those who have helped me
through my diagnoses,” Karen says.
“I would see other kids in clinic and know that I

wasn’t the only one going through this, but it kind of
feels that way sometimes,” she says. “It’s really nice to
have some sort of peer support.” 
Karen will graduate from Drexel University in

Philadelphia in the fall of 2017 with a degree in tech-
nical and science communication. She hopes to write
about medical research. For now, she is honing her

writing skills through her blog, THE WORST BEST
THING, where she deftly leads her family and friends
through the jargon of treatment and the odd 
accompaniments of cancer treatment—like her ever-
changing hair color.
The blog reveals just as much about Karen’s ener-

getic, pack-it-all-in approach to life as it does her
approach to cancer. You may be learning about the
theory behind an experimental immune treatment in
one entry, but then find yourself reading another post
about a recent whitewater rafting trip and Hawaiian

hikes or the glories of a blueberry and Nutella waffle. 
The pediatric oncology program continues to sup-

port—even embrace—her mantra “Karen does what
Karen wants.” “That’s what makes this place so
unique,” she says. As the program takes on more
young adult patients, Karen has noticed that the doctors
and nurses are willing to shape treatment plans for

Since 2009, Karen has gone from camper
to one of the directors in charge of train-
ing new counselors at Camp Sunrise and
also writes a camp newsletter. She has
also worked for the teen survivor group
at Cool Kids Campaign, a nonprofit 
pediatric oncology support organization
in Maryland. She is glad to be able to 
give back to those who have helped her
through her diagnoses.
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every patient, like those who want to make it back to
college for the next semester, or go to camp in 
the summer, or even attend a concert. They made it
possible for Karen to return to Drexel University to
continue her college coursework and join her room-
mates in the apartment she had arranged before she

learned she needed another bone marrow transplant. 
“Karen has pushed through many setbacks, but she

stays positive,” says Chen.  “She has amazing stamina.
Her strength is an inspiration.” With more than a
decade of battling cancer under her belt, Karen is
used to detours, and is grateful for Chen and the pedi-
atric oncology team, which recognizes and under-
stands that she has aspirations and goals, and are
helping her navigate through and around cancer to
get there. “They are very flexible,” says Karen. “They
try to make it all work with whatever you’re trying to
do to keep ‘normal’ in your life.”

PEDIATRIC ONCOLOGY ISN’T 
JUST FOR KIDS ANYMORE

Kimmel Cancer Center pediatric oncology experts
understand that patients Karen’s age are different from
younger children and older adults. They have shifted
the dividing line between pediatric and adult care, once
fixed at 18, letting patients like Karen remain on the
pediatric oncology unit, where doctors focus less on
age and more on making sure patients receive the right
treatment for their cancer type and stage of life. 
Kimmel Cancer Center pediatric oncologists and

nurses find most patients prefer the pediatric setting,

which offers more one-on-one care and generally 
provides more logistical and emotional support than
adult units. “I’ve never heard a young adult complain
about getting some extra tender loving care,” says
Kenneth Cooke, M.D., the Herman and Walter
Samuelson Professor of Oncology and head of the
Pediatric Oncology Blood and Marrow Transplantation
Program. Cooke treats children, teens and young adults
up to their late 20s. 
The shift requires pediatric oncologists and nurses

to make some changes. “We’ve had to make adjust-
ments over the years,” says David Loeb, M.D., Ph.D.,
who heads the Musculoskeletal Tumor Program. “I
have patients who are married, patients who have
kids. The interactions are different from talking with
5-year-olds and their parents.”
Many patients also meet regularly with Gubin, a

social worker hired through a partnership with the
Baltimore-based Ulman Cancer Fund for Young Adults
to work specifically with cancer patients between ages
15 and 25.   At this age, she says, patients are often 
worried about looks, relationships and independence.
Her focus is helping them cope with an illness that can
steal their hair, strain their friendships, and put college,
jobs and careers on hold. She also aids them with chal-
lenging subjects, like helping 18-year-old patients
explain to their parents that they want to go to 
an appointment alone or make their own treatment
decisions, and completing advanced directives, a legal
document that ensures adult patients’ wishes are 
carried out if they are no longer able to communicate
them to their doctors. Gubin also helped create a 
fertility preservation protocol so patients who are
receiving treatments that could impact their ability to
have children get access to education, counseling and
fertility services.

SHINING LIGHT ON A 
FORGOTTEN DEMOGRAPHIC

Of the 1.7 million cancer cases diagnosed each year,
about 5,330 are teens between 15 and 19. The numbers
make it easy to see how the unique needs of this age
group could be lost. In 1996, Doug Ulman was one 
of the 5,330. He struggled to find information and
resources for cancer patients his age, and he was
determined to make a difference. He and his family
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founded the Ulman Cancer Fund for Young Adults. 
In 2006, Ulman joined the Livestrong Foundation
and created the LIVESTRONG Young Adult Cancer
Alliance.

A new project, the Ulman Cancer Fund House, is
currently under construction in East Baltimore, close
to Johns Hopkins, to provide housing for young adults
and their families who travel to Johns Hopkins 
for treatment. 
While many have recognized the social and emotional

differences among young adults with cancer, scientists
are also finding that the best treatments may also be 
different. A study published in 2008, found that 16- to
20-year-olds with acute lymphocytic leukemia, a cancer
that occurs in children and adults, who received 
pediatric care had nearly 20 percent higher survival
rates than those who received adult care. 
Overall cure rates among pediatric cancer patients

are 50 percent higher than the rates among adult 
cancer patients, says Donald Small, M.D., Ph.D., the
Kyle Haydock Professor and Director of Pediatric
Oncology “It makes a lot of sense,” he says. “An adolescent’s
or young adult’s organ systems are more like a 10-year-
old than a 65-year-old. The therapy that we give is
more intense, but it turns out that young adults can 
tolerate that, and as a result, cure rates are higher.”
This realization inspired Johns Hopkins Hospital

leadership to raise the cutoff age of patients who

could be treated in pediatric oncology from 21 to 25.
“The new age can be modified, leaving plenty of room
for pediatricians and adult doctors to work together
and recommend patients to each other,” says Cooke.
“We are all under one roof at The Johns Hopkins
Hospital. That gives our patients an important advan-
tage, but there is still work to be done to ensure that
each patient gets the correct treatment, regardless of
age.” He points out that there are some cancers that
occur in pediatric and adult patients but are more
common among children, teens and young adults. In
these cases, age cutoffs for treatment can be arbitrary
and even detrimental. “Doctors may refer a 17-year-
old diagnosed with cancer to a pediatric oncologist,
but a few months difference in age, and another
patient with the same diagnosis might be sent to an
adult oncologist,” says Cooke. 
“There is an important take-home message for

every doctor who sees young adults,” Small says.
“Pediatric oncology isn’t just for kids anymore.”
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karen speaks to a reporter at the ground-
breaking for the ulman cancer fund house.

ONCOLOGY PATIENTS BY AGE RANGE
IN PEDIATRIC AND ADULT CARE AT
THE JOHNS HOPKINS KIMMEL 
CANCER CENTER, FY16

2Age 26+

191
Age
0–14

122
Age
15–25

PEDIATRIC ONCOLOGY

19 doctors

ADULT ONCOLOGY

1,094 Age 25–39

154 Under 25

120doctors
5,469
Age 66+

6,201
Age 39–65



The Innovation Fund for 
Blood and Marrow Stem Cell
Transplantation
Many children and adolescents
with leukemia and advanced sarco-
ma do not get long-term remissions
with chemotherapy. Blood and
marrow stem cell transplants offer
new hope for a cure for these
patients. A new fund was launched
to raise $2 million by 2018 to sup-
port research to:
• Reduce the incidence and 
severity of transplant-related
complications like graft-versus-
host disease.

• “Train” new donor immune cells
to attack and kill remaining 
cancer cells.

• Optimize the use of partially
matched marrow donors.

• Harness the immune and 
regenerative capacity of blood
and nonblood stem cells.

• Extend blood and marrow 
transplantation to patients with
noncancer diseases.

The new efforts are built upon 
the work and experience of blood
and marrow transplant experts
Kenneth Cooke, M.D., and
Heather Symons, M.D., M.H.S.
Cooke has more than 20 years of
blood and bone marrow transplant
experience, including the develop-
ment of innovative strategies that
prevent life-threatening complica-
tions after transplant. Symons 

pioneered the Kimmel Cancer
Center  half-match transplants for
pediatric patients, increasing its
effectiveness and decreasing side
effects. Her goal is to ensure blood
and marrow transplant is available
to any patient who would benefit.
To support the Innovation Fund,
contact Stephanie Davis at 
410-361-6184 or Sdavis9@jhu.edu.

Immune Therapy for 
Pediatric Cancers
Pediatric oncology experts
Christopher Gamper, M.D., Ph.D.,
and Brian Ladle, M.D., Ph.D., are
researching crucial links between T
cell behavior and the epigenetic or
chemical environment of T cell
DNA. They are deciphering the nor-
mal epigenetic activity of immune T
cells and exploring whether existing
epigenetic-targeted treatments
might be able to improve immune
responses to cancer. Nicolas Llosa,
M.D., is collaborating with the

Bloomberg~Kimmel Institute for
Cancer Immunotherapy to research
ways to use the immune checkpoint
PD-1 blockade and other similar
immune agents to fight pediatric
cancers.

Method IDs Drugs for 
Pediatric Brain Cancer
Pediatric cancer researcher Eric
Raabe, M.D., Ph.D., developed a
system that uses transformed
human stem cells to speed up
screening of existing drugs that
might work against rare brain and
other cancers. This proof-of-con-
cept work transforms human stem
cells into an aggressive and rare
form of pediatric brain cancer
called medulloblastoma. Those
cancer cells’ genetic profiles can
then be rapidly compared with
hundreds of common, lab-grown
human cancer cells already tested
against existing drugs. By creating
a cell model of medulloblastoma
from human cells rather than
mouse cells, the researchers say
they can be more confident that
patients’ response to the drugs
identified in the screenings are 
liklier to be more successful.
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Immune Therapy For 
Pediatric Brain Cancer
Eric Raabe, M.D., Ph.D., and
Allison Martin, M.D., are collabo-
rating with Jonathan Powell, M.D.,
Ph.D., an associate director at the
Bloomberg~Kimmel Institute for
Cancer Immunotherapy, on a drug
that targets cancer cell metabolism
and is showing promise in pediatric
brain cancers. Powell's studies
show how cancer cells use differ-
ent metabolic pathways to evade
destruction by immune cells.
Essentially, tumors use aggressive

metabolism to grow, sucking up all
the surrounding nutrients, which
leads to a very oxygen-poor, acidic
environment that is not conducive
to cancer-killing immune cells.
Powell, Raabe and Martin are
working with a drug called DON
that can be modified to target the
brain. It gets through the blood-

brain barrier and is specific to can-
cer cells, limiting toxicity to the
rest of the body. Raabe and Martin
will be studying the drug in the
treatment of resistant medul-
loblastoma and glioblastoma.

Sarcoma Target
With funding from Alex’s Lemonade
Stand, pediatric oncologists David
Loeb, M.D., Ph.D., and Masanori
Hayashi, M.D., are studying an
antibody drug that targets part of
the bone growth pathway, slows
the growth of human osteosarcoma
implanted in mice and prevents the
tumor from spreading to other parts
of the body. The antibody targets a
molecule called DKK-1, which may
promote tumor growth in osteosar-
coma. DKK-1 blocks a part of the
Wnt molecular signaling pathway
that is key to normal bone devel-
opment. Loeb found that the high-
er the levels of DKK-1 were, the
faster the tumors grew in the mice.
When the mice were treated with
a DKK-1 antibody, they experi-
enced a substantial slowdown in
tumor growth. The major chal-
lenge in treating patients with
osteosarcoma is prevention of
metastasis. In the study, only one
of 24 mice treated with the DKK-1
antibody developed metastatic 
disease, compared to six of 18 
mice that did not receive the anti-
body. Loeb is collaborating with

Christian Meyer, M.D., Ph.D., the
lead medical oncologist for adult
sarcoma patients through the
Adult Sarcoma and Connective
Tissue Oncology Program. Loeb,
Meyer and the orthopaedic surgical
team are working together to bring
novel and much-needed therapies
to the clinic for sarcoma patients.

Gene-Based Therapies for AML
Kimmel Cancer Center scientists,
led by William Matsui, M.D.;
Donald Small, M.D., Ph.D.; Mark
Levis, M.D.; and B. Douglas Smith,
M.D., found that a protein-signal-
ing process accelerates the work of
the gene most frequently mutated
in a common form of adult
leukemia and is likely necessary to
bring about the full-blown disease.
The team demonstrated the
impact of the so-called Hedgehog
protein signaling pathway by suc-
cessfully using a combination of
two drugs to both block the activi-
ty of a mutated gene first cloned
by Small, called FLT3, and a part
of the Hedgehog pathway. The
combination limited the growth of
acute myeloid leukemia (AML)

The Johns Hopkins Kimmel Cancer Center Pediatric
Oncology Program ranked #5 in U.S. News and World
Report’s Best Hospitals for Pediatric Cancer list.

allison martin, m.d.

donald small, m.d., ph.d.
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Masanori Hayashi, M.D., is an instructor in oncology
and pediatrics. He was a Johns Hopkins-NCI fellow
and worked in the laboratory of David Loeb, M.D.,
Ph.D., studying Ewing sarcoma metastasis. 

cells in mice and bone marrow cell
lines. The findings of the study may
hold implications for the develop-
ment of new or better combinations
of gene-based therapies for AML.

‘Mini-Brains’ Offer New Way to
Study Pediatric Brain Cancer
Molecular radiation scientist Sonia
Franco, M.D., Ph.D., devised a
futuristic method to improve radia-
tion treatment of pediatric patients
with brain cancer. Using stem
cells, she is able to create small,
brainlike organoids, termed “mini-
brains.” They are small versions of
the brain similar enough in anato-
my to serve as a substitute for the
human brain in laboratory studies

of radiation damage to brain tissue.
She plans to use the mini-brains as
representations for real patients in
a precision medicine approach.
When a tumor is removed from a
patient, it can be put into a mini-brain
to study the tumor and radiation
treatment delivery in a realistic
environment. She believes the
method will improve radiation
therapy for children, guiding 
optimal approaches to destroy 

the cancer and minimize
damage to the normal brain tissue.
The mini-brains could also be used
to screen drugs and identify those
most active against each patient’s
specific cancer. 

Orly Klein, M.D., is an instructor in oncology and
pediatrics who serves as an attending physician on
the Pediatric Bone Marrow Transplant Service. She
is also the medical director of Johns Hopkins Camp
Sunrise, a summer camp for pediatric cancer patients.

NEW FACULTY

sonia franco, m.d., ph.d.
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The facts are alarming, but working together, we can rewrite this story: 

> Less than 5 percent of the National Cancer Institute’s budget goes 

to pediatric cancer research.

> Less than 5 cents for every dollar raised by the American Cancer

Society is directed to cancers affecting children and adolescents.

> Pharmaceutical companies fund 60 percent of adult cancer drug 

discovery and 0 percent of pediatric cancer drug development.

Despite limited support, Kimmel Cancer Center pediatric oncology

researchers and clinicians have led the way in bone marrow transplanta-

tion, leukemia research and therapies, sarcoma research, immunotherapy

and more. Imagine what they could do with adequate funding. Help us

close the book on pediatric cancer. To learn more about how you can help

support Johns Hopkins Pediatric Oncology, contact:

Stephanie Davis

410-361-6184

Sdavis9@jhu.edu

WORKING TOGETHER TO
CHANGE THE STORY OF
PEDIATRIC CANCER.
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For more information on how you 
can support Johns Hopkins 
Pediatric Oncology, contact:

Stephanie Davis
Johns Hopkins Kimmel Cancer Center

Development Office 
750 East Pratt Street

17th Floor
Baltimore, Maryland 21202

Sdavis9@jhu.edu
www.hopkinscancer.org/kidscancer


