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Also referred to as childhood cancer, pediatric cancer describes cancers that occur 
between birth and 19 years of age.
 
While pediatric cancer cases are thankfully rare, cancer is the leading cause of 
disease-related death among children over the age of one in the United States 1.
 
Pediatric cancers are often very different from adult cancers in the way they grow 
and spread, how they are treated, and how they respond to treatment. There are over 
12 major types of pediatric cancer and over 100 subtypes. The most common ones are 
leukemia, brain and spinal cord tumors, lymphoma, neuroblastoma, Wilms tumor (a 
type of kidney cancer), retinoblastoma, and cancers of the bone and soft tissue². 

pediatric cancer

children are diagnosed 
with cancer in the United 

States each year³.
Globally, this number is 

over 400,000�Ï. 

15,780

patients do not survive childhood cancer. This can be 
attributed to a lack of research around certain types of 
aggressive cancers and the fact that many current treatments 
are decades-old and are too toxic for developing bodies�Ð. 

1 in 6

of all children with cancer have a 
genetic predisposition�Ñ. 

10%

of childhood cancer diagnoses are acute 
lymphocytic leukemia (ALL), the most common 
kind 5. Thanks to research progress, it now has 
�‰���w�p�X���æ�ò�â�ý�³�ý�‰�Å���â�‰�í� ���‰�ª�í� �â�����ý� ����� �‰�â�æ���ª�Ó�Å�Å�Ó�þ�³�Ì�«���í�â� �‰�í�Ë� �Ì�í�Ñ.

28%

is the current and growing population of childhood cancer 
survivors in the U.S. As survival rates increase, long-term

health-related issues of treatments are becoming apparent�Ò. 

500,000

Samples are hard to come by. Pediatric cancer represents less 
than 1% of all new cancer diagnoses in the U.S. each year and 
these patients are spread out at institutions across the country 10.

Sourcing samples

Pediatric cancers often lack the genetic targets for treatments that 
are used to treat adult cancers, and drugs for adult cancers may 
interfere with signaling pathways that are important for typical 

human development and therefore cannot be used in children 10.

Finding safe targets

Pediatric cancer does not command the same level of 
funding as adult cancers. While the federal government is 
the largest single source of funding for childhood cancer 

research, only 4% of the national cancer budget is 
allocated to pediatric oncology 11.

Limited funding
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they are 45 years old. These long-term consequences are side-effects 
of either the cancer or more commonly, the result of its treatment, and 
range from secondary cancers, heart disease, and infertility to hearing 
loss and cognitive impairment�Ò,�Ó.

95%

While more than 200 cancer drugs have been developed and 
approved by the FDA for adults, today only six drugs are approved 
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INSTITUTE RESEARCH ADVANCES

COLLABORATION IS THE KEY TO THE 
FIGHT AGAINST CHILDHOOD CANCER

Despit e t he t remen dous progress 
in t he t reat ment  o f some type s of 

chi l dho od cancer tha t  has been 
made in  the p ast 50 years, i t  i s st i l l  
the l eading  cause o f non-accident  

related death s in ch i l dren.

 

New research is  needed to develop 
new, more e�ec t iv e, and safer 

treatmen ts fo r pediat r ic  cancer, 
however, researchers face a series  
of uniqu e chal le nges such as t he 

fol lo wing :

Private philanthr opies—which rely on  the generosity 

of indiv idual dono rs, foundation s, and 

compan ies—fund at l east half of all pediatric cancer 

research. The reality is th at underfun ding slow s down 

advancement, and in  the past tw o years, pediatric  

cancer research saw dimin ished fundin g, as other 

causes took priorit y during  the pandemic.

 

Now more than ev er, col laboration between  research 

labs, funding in stituti ons, and philanthropically 

min ded compan ies and indiv idu als is critical to 

advance knowledge and accelerate research  

breakthroughs in  both diagnostics and treatmen ts for 

pediatric cancer.

PEDIATRIC CANCER 
RESEARCH FOUNDATION

Since 1982, the Pediatric  Cancer Research Foundation 

has been chasing one ambitio us goal:  to fu nd research 

that  reduces the p ercentage of children who perish from 

cancer until  that n umber reaches zero. The Foundatio n 

is determined to  t ransform pediatric can cer care and 

make it poss ible fo r all  children  facing childh ood cancer 

to beat their disease an d realize their full potential. 

Overseen by scient i�c  tho ught  leaders, the Pediatric 

Cancer Research Foundation’s rigorous and competitive 

process for awardin g research grants has contribu ted to 

pivo tal advancements in th e areas of non-Hodgkin’ s 

l ymphoma, immunot herapy/CAR T cells, osteosarcoma, 

juvenile myelomo nocyt ic leu kemia, and acute myeloid 

leukemia. The Pediatric Cancer Research Foundation is a 

GuideStar Platin um- rat ed charity. “Powering Cures, 

Realizing Futures,” i t s inspirin g motto, enc apsulates th e 

Foundation’s  mot ivation a nd commitment. 

For more informatio n, please visit PCRF-kids.org, and 

fol low @PCRF_KIDS, or feel free to contac t :

 

Jeri Wilson

Execut ive Director

jwi l son@pcrf-kids.or g | 9 49-625-7471

These research discoveries, new tools, and new techniques are made 
possible by governmental and corporate support, as well as pri vate 
philanthrop y. Due to the pace and structure of tradi tional funding 
sources, the future o f pediatric cancer research rests largely on 
ind ividuals , foundations, and companies who are concerned about  
children’s health and advancing trailblazing science. Only with increased  
investment in research will we gain the knowledge, diagnostic tools, and 
prot ocols that will enable more children  with  cancer to overcome their 
disease and live healthy, rewarding, and full  lives.

In short, the potential impacts of investing
in understanding pediatric cancer research
cannot be overstated. 

WHAT’S NEXT

Researchers in the  laboratory o f LJI Associate Professor Ferhat Ay, Ph.D., are 

investigating  the very roots of  pediatric blood  cancers. LJI Instructor Abhijit 

Chakrabor ty, Ph.D., is working to understand how a healthy  cell morphs into 

a cancer cell. He's shown how a "shattering" of the chromo some, an event 

called chr omothr ipsis, dri ves cancer developme nt. Dr. Chakraborty won 

funding from The Conrad Prebys Foundation to study p ediatric iAMP21, a 

rare subtype of B cell leuk emia with chr omothr ipsis tha t leads to  

aggressive cancer with a high relapse rate17. For this wor k, Dr. Chakrabor ty 

established p artnerships with Rady Children’s Hospita l and Children’s 

Oncology Group18.

 

LJI Assistant Professor Samuel Myers, Ph.D., is working closely with

scientists at Yale University  to shed lig ht on mu tations in a  �æ�ß� �–�³���–���ß�â�Ó�í� �³�Ì 

that appears to drive intellect ual disabil it ies and potent ially the 

developme nt of  cert ain brain ca ncers. Dr. Myers' very specialized expertise  

in proteomi cs—analysis at the  pro tein level of cells—can give us important 

clues to why seemingly healthy cells go rogue and cause cancer19.

THE ORIGINS OF PEDIATRIC CANCERS

Pediatri c cancer research has entered a promising era thanks to new tool s 

in the  ��� l d. One impor tant tool is the  Cancer Epitope  Database and Analysis  

Resource abbrevi ated and recognized as CEDAR, a new cancer research 

database developed at LJI. This database is the  go-to site  for researchers  

around the worl d to access data on cancer epitopes, the regions on cancer 

cells tha t can be targeted by the immune system. By sharing epitope data, 

researchers can develop  new immun otherap ies to target many cancer sites. 

CEDAR is directed b y LJI Professors Alessandro Sette, Dr.Biol.Sci., and Bjoern  

Peters, Ph.D., and builds upon the ir experien ce organizing infect ious disease 

data in a similar database, the Immune Epitope  Database abbreviated and 

recognized as the IEDB21.

 

Dr. Vijayanand is also pioneering  new method s to track cancer 

development—and the effects  of immun otherapies—in real time. His 

laboratory uses a method  called sing le-cell sequencing  to ���«�ò�âe out how  

immu ne cell behavior changes in response to threats, such as cancers, and 

treatme nts, such as immunotherapi es22.

NEW TOOLS TO ACCELERATE 
PEDIATRIC CANCER RESEARCH

Lorem ipsum

Cancer immuno therapies save lives every day. It has become 

the standard of care for man y adult cancers, and has shown 

success in treating several  pediatric cancers in cludin g 

leukemia, lymphoma and neurob lastoma 12. Yet many patien ts 

fal l t hro ugh the c racks when either th eir cancers do not 

respond to immun otherapies, or they have to halt treatmen t  

due to  toxic side e�ects. Their hope for a cure is shattered.

 

Scientists at La Jol la Inst itu te for Immunology (LJI) are 

commit ted to  making cancer immun oth erapies work for more 

pat ients.

ELIMINATING ROADBLOCKS IN 
PEDIATRIC CANCER RESEARCH
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In adults, we know that lifestyle-related risk factors, such as smoking or 
being overweight, play a major role in many types of cancer. However, 
most childhood cancers have not been shown to have lifestyle-related or 
environmental causes. Rather, research suggests that most childhood 
cancers are caused by genetic mutations that happen early in a child’s 
life, sometimes before birth. The causes of these DNA changes in most 
childhood cancers are not yet understood and present an ongoing 
challenge for researchers�Ô. 

Understanding the causes

One danger for many pediatric cancer patie nts is a 

phenomenon called "T cell exhaustion"13. This occurs 

when the  T cells tha t wou ld normally  ���«ht cancer 

cells give up. They have used up too much energy 

���«hting an enemy that is ta king a long time  to kill.  T 

cell exhaustion is one reason some patien ts init ially 

respond to immun oth erapy onl y to have the 

immu notherap y stop wor king. LJI Professors Anjana 

Rao, Ph.D., and Patrick Hogan, Ph.D., have developed 

methods to engineer T cell s resistant to T cell 

exhaustio n14. “The idea is to give the cells a little bit  

of armo r against the exhaustion program,” says Dr. 

Hogan. “The cells can go into  the tumor to do the ir 

job, and then t hey can st ick around as memory cells  

to prevent cancer recurren ce.”

LJI Professor Sonia Sharma, Ph.D., is changing how we think of the innate  

immune system's role in cancer prot ect ion. The cells of the innate immune 

system are the  body's ���âst line of defense, and they can also produce 

molecules that may affect a pati ent 's response to cancer immunotherapies15. 

Dr. Sharma is shedding li ght on these molecules , called metabo lit es, and she 

has establis hed importan t partn erships with outside research group s that 

specialize in children' s health 16.

A BETTER IMMUNE CELL ARMY

Then there's  the p rob lem of toxi c side effect s from cancer 

immu notherapie s. In early 2022, LJI and University  of Liverpool  

scient ists shared th e results  of t heir invest igation into why an 

experimental immunoth erapy triggered h armful gut  

in���‰mmation in clinica l tr ial subjects. Their work showed tha t 

the immunoth erapy allowed a harmful subtype of T cells to 

move unchecked in the gut. Wi th thi s knowledge, study leaders  

Panduran gan Vijayanand, M.D., Ph.D., and Christia n H. 

Otte nsmeier, M.D., Ph.D., FRCP, tried using a smaller, slower 

dosing strategy in a mouse model. Their work suggests 

tweaking th e t iming of cancer immun otherap ies may spare 

patients from s ome side effects20.

REDUCING TOXIC SIDE EFFECTS


