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TREATING ADOLESCENTS AND YOUNG 
ADULTS WITH BLOOD CANCER 

May 13, 2021

1:00 – 2:00 pm ET

WELCOME AND INTRODUCTIONS

Caroline Kornhauser, MPH
Senior Manager, Professional Education Programs
The Leukemia & Lymphoma Society  
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LEARNING OBJECTIVES

At the conclusion of this activity, participants will be able to:

 Describe common adolescent and young adult (AYA) blood cancers.

 Identify the signs and symptoms and AYA blood cancer and diagnostic tests

 Explain treatments, including the role of clinical trials

 Discuss management of short- and long-term late effects, including fertility 
challenges.

 Address unique considerations for AYAs (e.g., sexuality and intimacy, finances 
and health insurance)

 Discuss strategies to enhance provider communication with AYAs to help 
them navigate the challenges. 

SPEAKER

Leidy L. Isenalumhe MD, MS 
Assistant Member, Malignant Hematology
Director of Clinical Operations, Malignant Hematology 
H. Lee Moffitt Cancer Center and Research Institute 
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Conflicts of Interest 

• I have no conflicts of interest to report
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8
Closing the gap: research and care imperatives for adolescents and young adults with cancer. A report of the Adolescent and Young Adult Oncology Program Review 
Group. Bethesda, MD: National Cancer Institute; 2006
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Adolescent and Young Adult Oncology 

• Definition: 15-39 yo

• In 2002 nearly 68,000 people ages 15 to 39 yo were diagnosed with cancer 

• 8x more than children under age 15 yo

Closing the gap: research and care imperatives for adolescents and young adults with cancer. A report of the Adolescent and Young Adult Oncology Program Review 
Group. Bethesda, MD: National Cancer Institute; 2006

Incidence of All Invasive Cancer 
by Age, SEER 1975-2000

Bleyer, et al. Cancer in Adolescents and Young Adults (Pediatric Oncology) (Kindle Location 5915). Springer 
International Publishing. Kindle Edition. 

Figure 2. ALL:  Annual Percentage Change 
(APC) in death rate by age, 1989-2011. 

Figure 1.  ALL:  Annual Percentage Change 
(APC) in incidence and age, 1989-2011. 
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Baseline is 1973 to 1975 average. Kaposi sarcoma is excluded due to the HIV/AIDS epidemic during the 1980s and early 1990s; thyroid cancer is excluded because of overdiagnosis and 

increasing survival inflation. Regressions are 4° polynomials. Data source is SEER 9 regions.75

Published in: Joseph M. Unger; Elise Cook; Eric Tai; Archie Bleyer; American Society of Clinical Oncology Educational Book 36185-198.
DOI: 10.1200/EDBK_156686
Copyright © 2016 American Society of Clinical Oncology

Absolute % increase in survival by age 

Most Common Blood Cancers in AYA 

• Acute Lymphoblastic Leukemia (ALL)

• Hodgkin Lymphoma (HL)

• 16% of cancers in ages 15-24 

• Nodular sclerosing (most common) 

• Lymphocyte rich

• Lymphocyte depleted

• Mixed cellularity

• Nodular lymphocyte predominant

• Non-Hodgkin Lymphoma (NHL)

• Burkitt Lymphoma (BL)

• Diffuse Large B-cell Lymphoma (DLBCL) 

• Mediastinal B-cell Lymphoma (MBCL)
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Closing the gap: research and care imperatives for adolescents and young adults with cancer. A report of the Adolescent and Young Adult Oncology 
Program Review Group. Bethesda, MD: National Cancer Institute; 2006

List of Disparities in the AYA Cancer Population

AYA 
Disparities

Biology 

Access to 
health care 

Location

Access to 
Clinical trials

Differences in 
treatment

Toxicity

Psychosocial
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List of Disparities in the AYA Cancer Population

AYA 
DisparitiesBiology

Access to 
health care 

Location

Access to 
Clinical trials

Differences in 
treatment

Toxicity

Psychosocial

ALL in the AYA Population 

Presentation 

• Cytopenia 

• Lymphocytosis 

• Fatigue 

• Bone pain

• Petechia 

• Fevers

Work up 

• Bone marrow biopsy 
• Flow cytometry 
• Clonoseq ID
• Foundation Heme 

• Lumbar puncture 

• CT NTAP
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17McNeer JL, Bleyer A. Pediatr Blood Cancer. 2018;65:e26989

• Incidence of ALL/LBL 
doubled since 1975

• Incidence of 
ALL/Lymphoblastic Lymphoma 
(LBL) has increased most in AYA 

• 30-39 yo: higher in females 

ALL/LBL AYA survival through 
the years

• In the last decade, only half of 
AYA patients with ALL/LBL survived 
10 years 

• The death rate in AYAs did not 
begin to decline until after 2000

• It declined in children in the 
1970s

• The decrease is not as 
pronounced as in <15 yo

18McNeer JL, Bleyer A. Pediatr Blood Cancer 2018;65:e26989
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ALL/LBL AYA survival through 
the years

• 10-year relative survival between 
40%-60% 

• 30-35% lower than in children 
<15 yo

19 McNeer JL, Bleyer A. Pediatr Blood Cancer. 
2018;65:e26989

Creutzig U, Kutny MA, Schlenk RF. Acute myelogenous leukemia. In: Cancer in Adolescents and Young Adults. Springer-Verlag Berlin Heidelberg.  2007;10.1007/978-3-540-68152-6
Tricoli JV, Blair DG, Anders CK, et al. Biologic and clinical characteristics of adolescent and young adult cancers: acute lymphoblastic leukemia, colorectal cancer, breast cancer, melanoma, and sarcoma. Cancer. 
2016;122:1017-1028.
Mullighan CG, Willman CL. Advances in the biology of acute lymphoblastic leukemia-from genomics to the clinic. J Adolesc Young Adult Oncol. 2011;1:77-86

ALL in AYA

Decrease incidence of GOOD mutations: 
ETV6-RUNX1 t(12;21)
Hyperdiploidy 

Increase incidence of poor mutations 
Ph-like 
iAMP21
MLL translocations
Complex Karyotype 
T-Cell ALL
ETP ALL 
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The Big Question: How to treat ALL in AYAs? 

Pediatrics vs. Adult Regimen for ALL 

Issues with comparisons: 

• There is no direct head-to-head trial comparing Pediatric regimens versus Adult 
regimens in treating AYA patients

• When comparing the trials, the age range differs between each trial making it more 
difficult to compare 

• I will review the most popular trials that led to the modification of NCI guidelines 
• Recommend to treat AYA with clinical trial or pediatric based regimen 

21

3y-OS
73%  vs. 58% 

3y-EFS
59%  vs. 30% 

3y-DFS
81.7%  vs. 34%

Stock W, et al. Blood. 2019; 133(14):1548-1559
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CALGB 10403
• Feasibility to treat AYAs > 40 yo with intensive pediatric regimen, identical to that developed by 

COG

• Low treatment related mortality (3%) 
• Similar to pediatric trials 
• Higher incidence of hepatic and thrombotic complications during induction compared to 

AALL0232 trial. 

• Improvement in outcomes 
• 3-year OS: 73% vs. 58% (previous CALGB trials) 

• Risk factors for worst outcomes: 
• Obesity 
• Ph-like ALL 

23Stock W, et al. Blood. 2019; 133(14):1548-1559

Adolescents and young adults with acute lymphoblastic leukemia have a better outcome when 
treated with pediatric‐inspired regimens: Systematic review and meta‐analysis

American Journal of Hematology, Volume: 87, Issue: 5, Pages: 472-478

Summary of results 

AYA patients given pediatric-inspired regimens had a 
statistically significant: 

• Lower all cause mortality (a)

• Superior complete remission rate after induction (b)

• Superior EFS (c)

• Lower Relapse Rate (d)

• No difference in Non-relapse related mortality (e)
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British Journal of Haematology, Volume: 173, Issue: 4, Pages: 637-650, First published: 12 April 2016, DOI: (10.1111/bjh.14074) 

0-14 yo
1) Lymphoblastic 
Lymphoma 
2) Burkitt’s Lymphoma 
3) DLBCL

15-19 yo
1) DLBCL 
2) Burkitt’s 
3) ALCL

≥ 20 yo 
1) Follicular Lymphoma
2) DLBCL 
3) Other  

Common NHL by Age 

Differences in NHL in AYA Patients 

• Staging classifications are different in children: 
• St. Jude classification is used because of the predominance of extranodal 

primaries compared to adults
• Lack of a standardized prognostic scoring system in pediatrics similar to the 

International Prognostic Index (IPI) utilized in adults

• There is no head-to-head comparison between pediatric based protocols versus adult 
based protocols 

• Primary Mediastinal B-cell Lymphoma (PMBCL) worst outcomes compared to BL and 
DLBCL 

• Better treatment response with EPOCH-R regimen 
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Difference in HL in the AYA Population

• Pediatric protocols have generally followed a strategy of upfront 
chemotherapy dose intensity in order to limit cumulative doses of 
chemotherapy. 

• It is unclear if pediatric protocols have better outcomes than adult 
protocols. 

27

• The IMPACT Cohort includes data 

• Ontario, Canada AYA (15-21 yo) diagnosed with HL between 1992-2012 

• Linkage to population-based health administrative data identified late effects

• Examined Locus of Care (LOC) based differences in treatment modalities, cumulative doses, event-free 
survival (EFS), overall survival (OS), and late effects in 954 AYA patients ages 0-25 yo

• No differences in EFS or OS 

• No LOC based outcome disparities were observed 

• Higher incidences of second malignancies in pediatric center AYA and of cardiovascular events in adult 
center AYA were observed

28
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List of Disparities in the AYA Cancer Population

AYA 
Disparities

Biology 

Access to 
healthcare 

Location

Access to 
Clinical trials

Differences in 
treatment

Toxicity

Psychosocial

Access to health care for the AYA population  

• 18-34 highest rate of uninsured

• Lack of insurance or public health insurance: 
• Delay in evaluation and treatment 

• Increase risk of advance disease at diagnosis

• Barriers to treatment at National Cancer Institute designated cancer centers, 
where outcomes are superior to other institutions 

• Increase mortality regardless of stage
Wolfson J. et al. Cancer Epidemiol Biomarkers Prev; 26(3) March 2017

Smith JC, Medalia C. Health Insurance Coverage in the United States: 2013.

US Department of Commerce, Economics and Statistics Administration, Bureau of the Census. 2014

Smith EC, Ziogas A, Anton-Culver H. Association between insurance and socioeconomic status and risk of advanced stage Hodgkin lymphoma in adolescents and young adults. Cancer. 2012;118:6179-6187.

Resenberg AR, Kroon L, Chen L, et al. Insurance status and risk of cancer mortality among adolescents and young adults.

JNCL J Natl Cancer Inst (2016) 1089(9): djw058
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List of Disparities in the AYA Cancer Population

AYA 
Disparities

Biology 

Access to 
health care 

Location

Access to 
Clinical trials

Differences in 
treatment

Toxicity

Psychosocial

Importance of Location 

• % of patients receiving inpatient care at specialized cancer centers (SCC)  has increased 
from 27% to 41% (1991-2014)

• Treatment in SCC have improved overall survival 

• AYA were less likely to always receive care from SCC: 
• Public insurance 
• Uninsured 
• Hispanic 
• > 5 miles from SCC 
• Dx other than leukemia and CNS cancer 

32Alvarez, et al. Cancer 2017; 123:2516-23. 
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Poorer 5 yr-OS for AYA with 
ALL treated in non-CC/COG 
treatment center (41 vs. 
60%) 

AYAs treated in SCC/COG vs. non-SCC-COG 

• AYAs with ALL <30 yo have poor outcomes when not treated 
at SCC/COG sites when compared with those treated at 
SCC/COG sites

• Higher proportion of children were treated at SCC/COG

• 12-21 yo: older age was associated with less likely to be 
treated at SCC/COG

SES was not associated with treatment site 

• >22 yo: race and insurance predicted a lower odd of 
SCC/COG treatment, distance did not 

Wolfson J. et al. Cancer Epidemiol Biomarkers Prev; 26(3) March 2017

List of Disparities in the AYA Cancer Population

AYA 
Disparities

Biology 

Access to 
health care 

Location

Access to 
Clinical trials

Differences in 
treatment

Toxicity

Psychosocial
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J Natl Compr Canc Netw 2019 Nov 1;17(11):1309-1316.  doi: 10.6004/jnccn.2019.7321

Enrollment in clinical trials at the 
first line of therapy in the United 
States is exceedingly low, at 0.1% 
of patients. 

Patients with cancer treated in 
clinical trials live longer than 
those not treated in trials

Importance of Clinical Trials 

Hx of Clinical Trials in Pediatric ALL  
•Enrollment of children (<15 yo) to clinical trials has historically been much higher than for adult cancers (>50%)

• At the same time, mortality rates for children have been decreasing since the 1970s

• For adults they have been decreasing only since the 1990s

•The average reduction in the rate of mortality from 1975–1995 was 2.6% per year for those <20 yo

•Interestingly, the reduction was weakest among older children (15–19 yo; 2.0% per year), 

• Other studies found both lower trial enrollment for adolescents and young adults with cancer and lower rates 
of mortality reduction

•Clinical trial system that enrolls patients at higher rates produces treatment advances at a faster rate and concurrent 
survival increases and mortality reductions in the cancer population

36

Published in: Joseph M. Unger; Elise Cook; Eric Tai; Archie Bleyer; American Society of Clinical Oncology Educational Book 36185-198.
DOI: 10.1200/EDBK_156686
Copyright © 2016 American Society of Clinical Oncology
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Trial accruals and average percent change in 
5-year relative survival rates of all invasive 
cancers 

• Less trial accrual in 15-39 yo 
• Lower APC in 5-year survival 

Trial accruals and average reduction in cancer 
mortality of all invasive cancers 

• Less trial accrual in 15-39 yo
• Lower average annual reduction in cancer 

mortality

Published in: Joseph M. Unger; Elise Cook; Eric Tai; Archie Bleyer; American Society of Clinical Oncology Educational Book 36185-198.
DOI: 10.1200/EDBK_156686
Copyright © 2016 American Society of Clinical Oncology

Joseph M. Unger; Elise Cook; Eric Tai; Archie Bleyer; American Society of Clinical Oncology Educational Book 36185-198.

AYA ALL clinical trial accrual and AYA ALL survival 

Decrease (drop) in Accrual = decrease in ALL survival 
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JNCI J Natl Cancer Inst, 2019, Vol. 111, No. 3

Barriers to Clinical Trial Enrollment

40JNCI J Natl Cancer Inst, 2019, Vol. 111, No. 3
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List of Disparities in the AYA Cancer Population

AYA 
Disparities

Biology 

Access to 
health care 

Location

Access to 
Clinical trials

Differences in 
treatment

Toxicity

Psychosocial

Toxicities in the AYA 
Population 

42Ther Adv Hematol 2020, Vol. 11: 1–25DOI: 10.1177/ 204062072090353
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List of Disparities in the AYA Cancer Population

AYA 
Disparities

Biology 

Access to 
health care 

Location

Access to 
Clinical trials

Differences in 
treatment

Toxicity

Psychosocial

Survivorship

Infertility 

Co-
morbidities

Toxicity

Financial

Psychosocial

Mortality
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Unique Psychosocial Issues 

• The AYA age gap is very large 
• 15 yo ≠ 20 yo
• 30 yo ≠ 30 yo

• Each have very different needs

• They require enhanced psychological and financial support

Unique Psychosocial Issues 

Cancer diagnosis in the AYA population interferes with: 
• Age-specific milestones 

• Physical, social, emotional development  
• Underdeveloped coping skills 
• Underdeveloped decision making 

• Establishing autonomy 
• Moving 
• Financial independence 
• Career development 
• Starting or sustaining romantic relationships 

Perez G. Am Soc Clin Oncol Educ Book 2020 March; 40: 1-15. doi: 10.1200/EDBK_279787
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Fertility in the AYA Population 

• This is a major concern for AYAs

• Lack information on post-treatment infertility risk 

• Unrealistic expectations on reproductive health 

• Limited knowledge on reproductive health

• Fertility information is the most unmet needs among AYA survivors 

• Infertility leads to reduced mental health and low quality of life 

Katz A. Breaking the Silence on Cancer and Sexuality: A Handbook for Healthcare Providers. Pittsburgh, PA: Oncology Nursing Society;2007
Murphy D. Contraception. 2013;88(2):215-220.
Perez G. Am Soc Clin Oncol Educ Book 2020 March; 40: 1-15. doi: 10.1200/EDBK_279787

Fertility in the AYA Population 

Risk depends on
• Age 
• Type, dose, intensity and duration of treatment 
• Diagnosis 
• Financial limitations 

• Fertility preservation is now standard of care

• Low % of oncologists follow ASCO/NCCN guidelines of fertility preservation 

• Low % of oncologists provide fertility information to the patient 

• Financial limitations also limit access to fertility preservation services 

48
Katz A. Breaking the Silence on Cancer and Sexuality: A Handbook for Healthcare Providers. Pittsburgh, PA: Oncology Nursing Society;2007
Murphy D. Contraception. 2013;88(2):215-220.
Perez G. Am Soc Clin Oncol Educ Book 2020 March; 40: 1-15. doi: 10.1200/EDBK_279787

47

48



2/4/2021

25

Fertility in the AYA Population

49
Benedict C. JAYA. 2016. (5). 1 : DOI: 10.1089/jayao.2015.002448

“I don’t want to think about it 
now, I want to focus on not 

dying” 

“I don’t want kids”

“I want to have kids 
in the future”

I want therapy that does 
not decrease ability to have 

children”

“ I haven’t really thought about it. I 
went and donated sperm 

beforehand and I just never got 
around to checking on it” 

“Sometimes I think about… could it 
be passed down to my child if I had 

a child?” 

“I will worry about it in 
like 12 years” 

Sexual Health 

AYA patients are perceived as asexual

• Leads to unmet sexual health education in this population 

• Increased risk of risky sexual behavior

• Increased risk of STD

• Increased mental health issues 

• Decreased quality of life 

• There is lack of physician recognition of sexual health as an unmet need in this 
population

50
Katz A. Breaking the Silence on Cancer and Sexuality: A Handbook for Healthcare Providers. Pittsburgh, PA: Oncology Nursing Society;2007
Murphy D. Contraception. 2013;88(2):215-220.

49
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Financial Toxicity in the AYA Population 

• Greater negative affect on finances in older AYAs 
• 26-39 yo (77.8%) vs. 15-25 yo (37.5%) 

• Many years of treatment 

• Decrease in long-term earning potential

• Unemployment

• Lack of insurance

• Continued caregiver role even while undergoing therapy 
• Primary caretaker of children or elderly parents

51
Kaddas H. JAYAO. 2019.0051
Perez G. Am Soc Clin Oncol Educ Book 2020 March; 40: 1-15. doi: 10.1200/EDBK_279787

Limitations in health care access and utilization among long‐term 
survivors of adolescent and young adult cancer

Cancer, Volume: 118, Issue: 23, Pages: 5964-5972

Proportions of survivors of AYA cancer 
compared to control who reported forgoing 
care due to costs 

Proportion of heathcare access and utilization 
for survivors of AYA cancer compared with 
controls 
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53Cancer, Volume: 126, Issue: 10, Pages: 2305-2316

Psychosocial 

De Riddita et al. Journal of Clinical Oncology 29, no. 9 March 2021

Estimated cumulative incidence of severe 
psychiatric episodes among 5-year survivors of 

AYA cancer and matched controls.

Estimated mean cumulative number of outpatient 
mental health visits among 5-year survivors of 
AYA cancer compared with matched controls. 
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What can be done? 

Progress has been made, but we cannot stop now 

Education, Education, Education  

•Combined Pediatric and Adult oncology training 
•AYA fellowships 
•Education of residents 
•Expand education into the community 

Specialized AYA training 

•Expansion of age limits in cooperative clinical trials 

Continued increase in clinical trial enrollment 

Has there been any progress? 

• COG was the first group in North America to have a formal committee dedicated to AYA patients 
with cancer. 

• In 2014, the National Cancer Institute formed the National Clinical Trials Network (NCTN), bringing 
together both adult and pediatric groups such as The Alliance for Clinical Trials in Oncology, COG, 
SWOG, and others to form a coordinated research network

• Enhancing care for AYA patients through the expansion of clinical trial access via cross-group 
enrollment

• Formation of trials with broader age eligibility
• Improved availability of trials in communities with a high prevalence of AYA patients

56
Blood (2018) 132 (4): 376–384.
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 Free CME & CE courses: www.LLS.org/CE

 Fact Sheets for HCPs: www.LLS.org/CE

 Podcast series for HCPs – www.LLS.org/HCPpodcast

 HCP Patient Referral Form: www.LLS.org/HCPreferral

Resources for HCPs

TREATING ADOLESCENTS AND YOUNG ADULTS WITH BLOOD CANCER

LLS Online Community 

HCP, Patient/Survivor & Caregiver account types:   
www.LLS.org/Community

 Clinical Trials: Learn more about clinical trials: 
www.LLS.org/ClinicalTrials

LLS Children’s Initiative: Cures & Care for Children                                  
$100 million multi-year endeavor to attack pediatric 
blood cancer

 Global precision medicine clinical trial/pediatric acute 
leukemia in collaboration w/NCI & COG:  
www.LLS.org/PedAL

RESOURCES FOR HCPS AND PATIENTS

TREATING ADOLESCENTS AND YOUNG ADULTS WITH BLOOD CANCER
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TREATING ADOLESCENTS AND YOUNG ADULTS WITH BLOOD CANCER

Resources for Patients
 Telephone and Web Education Programs: www.LLS.org/Programs & www.LLS.org/EducationVideos

 Information Booklets: www.LLS.org/Booklets

 Free Mobile Apps: LLS Health Manager: www.LLS.org/Health-Manager

 Support Resources: www.LLS.org/Support

 Financial Assistance

 Co-Pay Assistance
 Urgent Need

 Travel Assistance
 Referral to Medication Access programs

 LLS Regions 
 Online Chats
 One-On-One Nutrition Consultations 

(PearlPoint)

 LLS Community (social media platform) 
 Patti Robinson Kaufman First Connection

Program (peer-to-peer)

TREATING ADOLESCENTS AND YOUNG ADULTS WITH BLOOD CANCER

Additional Resources for Patients

 Caring for Kids And Adolescents with Blood Cancer workbook - includes a set of worksheets and 
activities in addition to a tote, journal, pen and pill organizer. Available as a PDF at: 
www.LLS.org/FamilyWorkbook

 The LLS Coloring Book App includes blank canvases, general coloring pages, and pages from the 
LLS coloring books. 
Download at https://www.LLS.org/Coloring-for-Kids

 Medi Teddy™ 

 Dry erase/magnetic calendar

 Coming Soon – Children’s book trilogy

 Available in English and Spanish:
www.LLS.org/ChildhoodYAresources

59
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For Patients, Caregivers and Professionals 

www.LLS.org/Booklets

FREE GUIDES, BOOKLETS, AND FACT SHEETS

TREATING ADOLESCENTS AND YOUNG ADULTS WITH BLOOD CANCER

 Information Specialists – Personalized assistance for managing treatment decisions, side 
effects, and dealing with financial and psychosocial challenges. 

 Clinical Trial Nurse Navigators – RNs navigate patients to find an appropriate clinical trial 
and sift through the information.

 Registered Dieticians – (LLS) provides PearlPoint Nutrition Services® to patients/caregivers 
of all cancer types, free nutrition education and one-on-one consultations by phone or email.

 Reach out Monday–Friday,  9 am to 9 pm ET

o Phone: (800) 955-4572 

o Live chat: www.LLS.org/InformationSpecialists

o Email: infocenter@LLS.org

Resources for Patients

TREATING ADOLESCENTS AND YOUNG ADULTS WITH BLOOD CANCER
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RESEARCH

We accelerate research 
translation. CDN has over 25 
years  of experience 
developing, conducting, 
implementing and evaluating 
practice-based research with 
Community Health Centers 
and other safety-net 
practices.

EDUCATION
We provide peer support 
through training and 
education that integrates 
online and on-site didactic 
and experiential learning. 
Collaborate with us to meet 
your training needs.

PARTNERSHIP

We conduct research and 
educational activities in partnership 
with government, academic, not-
for-profit, and for profit 
organizations. CDN has an 
extensive network of 
multidisciplinary researchers, 
clinicians, clinical leaders and 
policy-makers.

DISSEMINATION

We provide dissemination services 
through webcasts for public health 
and clinical research projects. CDN 
has extensive experience 
disseminating research and 
training programs to our extensive 
network of multidisciplinary 
researchers, clinicians, clinical 
leaders and policy-makers.

ENGAGEMENT

COLLABORATION

CDN’S PRIMARY ACTIVITIES

WWW.CDNETWORK.ORG
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Q & A

Thank you for participating. 
Please complete the 
program evaluation

For a list of our CME and CE 
activities, podcasts and 
fact sheets, please visit: 

www.LLS.org/CE.
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