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Pediatric Cancers

1:285 children will develop cancer before age 20

10,470 new cases/yr in children and 5,480 in adolescents

Children <15 Adolescents 15-19

Melanoma Other | Leukemia
7%, 12% 13%

Leukemia Ovarian
31% 2% CNS

1%
Testicular 2

0,
50 HL
Thyroid 17%
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Bone NHL
8% 9%

6%

4%
NBL- neuroblastoma; RB- retinoblastoma; Rhabdo- Rhabdomyosarcoma

American Cancer Society 2014 & 2022

CNS- Central Nervous System; HL- Hodgkin lymphoma; NHL- non-Hodgkin lymphoma,
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Childhood Cancer Mortality
¢ Qverall mortality rate of pediatric cancer has decreased by
1.5%/yr
All Cancer Sites Combined
Recent Trends in U.S. Age Ad]usted Mortality Rates, 2000-2019
By Sex, All Races, Ages < 2
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Created by https://seer.cancer. gov/statistics-network/explorer on Mon Apr 25 2022.
SEER 2022
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Pediatric Oncology Survivorship
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Approximately 500,000
Americans are childhood
cancer survivors.

1in 750 Americansis a
childhood cancer survivor

At age 50, the cumulative
incidence of a chronic
health condition was 99.9%
and of a serious/disabling
or life-threatening
condition was 96.0%
compared to 96.0% and
84.9% in controls.
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Late Effects

* Late effects are broadly defined as consequences of
cancer and its treatment that manifest either during
or after cancer treatment and persist beyond the end
of treatment.

* As time from treatment increases, [ -
risk of recurrence decreases
and risk for late effects increases.

Armstrong JCO 2009

Cumulative Mortality (%)
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Risk for Late Effects

Age at Exposure

Attained Age
Sex

Demographic

Factors

Exercise
Diet

Substance Use

Occupational

Therapeutic

Exposures

Lifestyle
Exposures

Chemotherapy
Radiation
Surgery
HSCT

Genetic
Factors

SMN
Cardiac Disease
Stroke

Common Late Effects

Cataracts

Hearing loss
Dental anomalies
Thyroid dysfunction

Cardiovascular
Disorders

Pulmonary fibrosis
Bowel obstruction
Kidney dysfunction

Hemorrhagic
cystitis

Psychosocial effects
Educational effects
Short stature
Hypopituitarism
Osteopenia
Infertility
Dyslipidemia
Metabolic syndrome

Secondary
malignancies
(leukemia, solid
tumors)
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Serious Chronic Health Conditions
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Accelerated Aging
| mmmmm “Normal” Aging Trajectory
\ Accentuated Aging Trajectory

N mmmmm Accelerated Aging Trajectory
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A CHRONOLOGICAL AGE
Cancer Diagnosis and Treatment
Guida J Natl Cancer Inst 2019 2
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Frailty

25 4 M SJLIFE age: 18-50 years
(mean, 33.6 = 8.1 years) 22.2
Cardiovascular Health Study
20 - age: 65-101 years®
[ Controls age: 18-50 years
(b} (mean, 29.0 + 7.5 years)
o
< 15 4
ot
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(eb]
et
o 10 4 79
o : 7.2
5
0.0
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Frail Pre-frail

Definition of Frailty: 3+ low lean muscle mass, reduced strength, slow walking
speed, low energy expenditure, fatigue
Ness JCO 2018
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Early Mortality
P 18% of 5-year
£° survivors had died by
3 g 30 years after their
@ o diagnosis
’ * Year1sssince dia;:osis * *
Mertens J Natl Cancer Inst 2008
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Outline

* What is Survivor Care and Why is It Important?
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Goal Survivorship Care

* Coordinated interdisciplinary care based on risk

— Focus on surveillance, prevention, and early detection

* Education (for survivors, families, and providers)

16
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Important Pieces of Survivor Care

* Good relationship with primary care doctor
* Survivor visits

* Dental visits every 6 months

* Eye doctor visits annually (if needed)

* Dermatology visits (if needed)

* Healthy lifestyle
* Mental Health Support

17
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Survivorship Clinics in US

* 97% of COG institutions provided late effects care

* 75% provided care in a late effects program

* 41% have to transfer young adult survivors at a
specific age

* 26% transfer young adult survivors when ready

Effinger J Cancer Surviv 2022
Marchak J Cancer Surviv 2023

18

18

6/21/23



Surveillance Guidelines

www.survivorshipguidelines.org

CHILDREN'S i S enian
oncotocy [EERAE
GROUP I er

Long-Term
Follow-Up

Guidelines

for Survivors of Childhood, Adolescent,
and Young Adult Cancers

Version 5.0 - October 2018

Website: wwwsurvivorshipguidelines.org

Copyright 2018 © Children’s Oncology Group
Al Tights reserved worldwide
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Therapeutic Potential

Long Term Follow-Up Guidelines

CHEMOTHERAPY ANTHRACYCLINE ANTIBIOTICS (CONT)

Therapeutic Potential

ot Exposure Late Effects

Periodic Eva!

Periodic Evaluation

Exposure Late Effects HISTORY

Anthracycline Antibiotics | Cardiac toxicity PHYSICAL

Daunorubicin Cardiomyopathy
Doxorubicin Subclinical left ventricular SCREENING
Epirubicin dysfunction _m, ——
|darubicin that may further prolong
Mitoxantrone HEALTH LINKS

Heart Health e
oeoull Gardiovascular Risk Factors e

dose

at the provider's discretion.
-pregnancy systolic
e ” ST TER myopathy. Such individuals
to

increased risk fo cardiac failure.

EKG (include evaluation of QT interval)
Baseline at entry into long-term follow-up,
repeat as ciinically indicated SCORE=1

Additional Information

S J

SYSTEM = Cardiovascular
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http://www.survivorshipguidelines.org/

Why is Screening Important?

Cardio athy® Heart valve disorder®
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Improvement over Time
Death from Health-Related Cause
259 15.Yr cumulative mortality
1970s, 3.1% (2.7-3.5)
= 1980s, 2.4% (2.2-2.7) ,
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& 09 19905 1.9% (16-22) |
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Years since Diagnosis
No. at Risk
1970s 9416 8722 8406 8182 7942 5556 1506
1980s 13,181 13,443 13,105 10,389 3583
1990s 11,436 11,411 3,924
Armstrong NEJM 2016 22
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Providers’ Knowledge

» 74% providers lacked knowledge/training in cancer
survivorship

* Only 25-37% of providers were comfortable caring
for childhood cancer survivors

* Only 9-15% of providers correctly identified
screening recommendations

lyer, Support Care Cancer 2017

Suh, Ann Intern Med 2014 2

23

Survivors’ Knowledge

* 72% knew their diagnosis (e.g. Leukemia)
* 94% knew they had chemotherapy

* 89% knew they had radiation
— Of those 70% could recall the site

Kadan- Lottick JAMA 2002 24
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Outline

* Innovations in Survivorship Care

25
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Decreasing Mortality in Survivors
Improved Cancer
Survival
Genetic
Predisposition
Testing
Preventative Lifestyle
Medications Modification
26
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Barriers to Appropriate Screening

* Transition to/Engagement in Survivor Care
* Transition of Young Adults to Adult Care
* Lack of Survivor Care Plan Utilization

27

27

Engagement in Survivor Clinic

* Anonymous survey of survivors seen in survivorship
clinic from December 2022-May 2023

* Survivors >1 year off-therapy, <22 years of age
* Through March 2023: 110 participants

Pl: Sanyu Janardan, MD e

28

6/21/23

14



6/21/23

Sources of Information Prior to First
Visit

= Received information from
oncologist

Received information from
survivor nurse

Received information from
other/not specified

= No information, would have
found information helpful

m Unsure if any information
received

29
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Overall Survivor Clinic Experiences
a. Amount of information presented b. The Survivor Health Plan is useful to me
1% ‘I “
= Appropriate = Too litte = Too much =Agree = Neutral = Disagree
c. Clinic visits help me feel more informed d. Clinic visits make me feel overwhelmed
2% i I
) B0
= Agree = Neutral =Disagree ®Agrea @iedtral: W Disageeo
30
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Feeling Overwhelmed by Number of
Prior Clinic Visits

Clinic visits make me feel overwhelmed

100
= 80
60

40
24.1 273
20

318

= Agree = Neutral = Disagree 22.7

Percentage of Subjects

0 | - . -
0 (first visit) 1-2 3-5 26
Number of Prior Survivorship Clinic Visits

Feel overwhelmed

p=0.600
31

31

Transition of Young Adult Survivors

* Improving Support for Survivors Engaged in
Transition (IS-SET) sponsored by NCI P30

* GOAL: Reduce long-term inequities in care for adult
survivors of pediatric cancer through understanding
and improving formal healthcare transition
practices

%) EMORY

Young Adult
Survivorship

Pls: Jordan Marchak, PhD

Karen Effinger, MD .

32
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IS-SET

* AIM 1: Evaluate organizational programming needed
to promote continuation of risk-based care among
young adult aged survivors of pediatric cancer

* AIM 2: Identify organizational barriers & facilitators
to implementing the Six Core Elements of Transition
in the context of survivor care

33
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Need for eHealth Options to
Improve SCPs

* Improvement of SCP development/delivery
* Options for survivor SCP access and education

34

34
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Utilizing EHR for Survivor Care
Plans

» 88% delivered a cancer treatment summary

Combo

CRA/Other 7%
6%

Physician
13%

35

35
Imlay Innovation Award
Pls: May Wang, PhD
Karen Effinger, MD
Co-l:s Wayne Liang, MD
Ann Mertens, PhD
36
| thenounproject.com
36
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Cancer SurvivorLink™

SurvivorLink was (SURVIVOR:I:inK)M

developed to educate e
& empower survivors
to engage in care
needed to stay healthy
after childhood cancer

Slide courtesy of Dr. Jordan Marchak

37

What is Cancer SurvivorLink?

Web-based tool to support survivors of childhood cancer

LEARN —LEAE
Educational resources T PR s
N ﬂ/ ‘P Learn
STORE o AL
Y Store
Patient-controlled i
ePHR kgn -
SHARE
Patient-Provider file
sharing

Slide courtesy of Dr. Jordan Marchak

38
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SurvivorLink: Metrics

https://cancersurvivorlink.org/

User-centered design and enhancement of an electronic personal
health record to support survivors of pediatric cancers

Visitors from 50 states & 116
countries

Used in 13 clinics across the US

Predictors of use of a web-based
storage and sharing system for pediatric cancer survivors:
Cancer SurvivorLink

More than 2,100 registered users
865 parents of survivors <18 years
865 young adult patients
361 healthcare providers

Research Article

Meaningful Use of an Electronic Per-
sonal Health Record (ePHR) among
Pediatric Cancer Survivors

Patients stored nearly 1,700
health documents

Primary care providers as partners in long-term follow-up
of pediatric cancer survivors

Slide courtesy of Dr. Jordan Marchak

39

SurvivorLink™ Mobile App

* Qualitative interviews with
low-users and high-users to
determine desires for mobile
app

* Support from Children’s
Cancer Cause Survivorship
Champion’s Prize

40

40

6/21/23

20



Options for Collaboration

curworLTINKD

www.cancerSurvivorlink.org

Generously Supported by

Passport W

) for Care’ i‘ﬁ"&?

win e CHILDREN'S Hyundai Hope On Wheels’
ONCOLOGY GROUP Helping Kids Fight Cancer
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Decreasing Mortality in Survivors
Improved Cancer
Survival
Improved Genetic
Treatment Predisposition
Delivery Testing
Preventative Lifestyle
Medications Modification
42
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Barriers to Sleep & Physical Activity

* Funded by Emory Synergy Award

* Survivors aged 13-17.9 years, >1 year from

completion of therapy & Caregivers

* Online self-report survey of physical activity, sleep,

perceived cancer-related barriers, home physical
activity and sleep environment

* 72 survivor families (66 CCS & 70 Caregivers)

Pls: Jordan Marchak, PhD
Karen Effinger, MD
Michelle Kegler, PhD

43
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Health Behaviors

* Physical Activity

— 23% of survivors meet recommendations
— 54% of caregivers meet recommendations

* Sleep

— 50% of survivors meet recommendations
— 52% of caregivers meet recommendations

* 39% of CCS and 27% of caregivers fail to meet

guidelines for both

44

44
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Cancer Specific Barriers

* 71.2% of CCS reported a wellness barrier

— 53.8% barrier to physical activity
— 65.2% barrier to sleep

* 68.6% of caregivers reported a wellness barrier

— 55.7% barrier to physical activity
— 52.2% barrier to sleep

45

45

Barriers to Physical Activity

Cancer-related barriers to physical activity
Low motivation for exercise
Too much screen time

Survivors
N (%)

14 (21.5%)
12 (18.5%)

Caregivers
N (%)

14 (20.0%)
11 (15.7%)

46

Pain 10 (15.4%) NA
Fatigue 7 (10.8%) 18 (25.7%)
Depression related to the cancer experience 7 (10.8%) 14 (20.0%)
Out of regular exercise or sport routine 8 (12.3%) 10 (14.3%)
Exercise limitations due to physical changes 7 (10.8%) NA
Social challenges that impact comfort in PA 6 (9.2%) NA
Fears related to injury 8 (12.3%) NA
Weight gain during treatment led to trouble 6 (9.2% 14 (20.0%
Financial strain impacting family budget NA 8 (11.4%

6/21/23
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Barriers to Sleep

Cancer-related barriers to physical activity

Anxiety/Depression/PTSS symptoms related to
cancer experience

Survivors
N (%)

20 (30.8%)

Caregivers
N (%)

18 (25.7%)

Spending time in bed doing things other than
sleeping

Lack of a bedtime routine

Going to bed late and getting up late
Daytime napping

Bed sharing or co-sleeping

Pain

20 (30.8%)

17 (26.2%)
16 (24.6%)
14 (21.5%)
4 (6.2%)
12 (18.5%)

16 (22.9%)

11 (15.7%)
15 (21.4%)
14 (20.0%)
1(1.4%)
NA

47
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Next Steps
* Randomized controlled trial of a dyadic intervention
to address wellness barriers in survivors and their
families
48
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Substance Use in Survivors
* 2015-2018 National Survey of Drug Use and Abuse
* 12-34y
* Past year use
* 832 survivors, 140,826 non-survivors
Pl: Xu Ji, PhD 49
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Survivor Substance Use: National
Survey

70 61.7° 669
67 637
60
50
“ 30 330
0 328 9 206
9 243269 243 249
20
10 11 i°'3 7893 599.‘ 5983777 7284 9276
. l I Y |
Fully i

% Partially ¢ Partially Fully Partially Fully Partially Fully Partially Fully Partially Fully
(%) adjused adjusted adjusted adjusted adjused adjused adjused adjusted adjusted adjusted adjusted adjused
Any tobacco use Any alcobol use Any marijuan use Any illicit drug use Any prescription opioid  Any other prescription
misuse ps:'dwlhc_apem drug
misuse

Noncancer Comparizons  * Survivors

Ji, et al. Cancer. 2021.
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Survivor SUD: National Survey

L L -

(%)

91%% )
81
80 4 73
71
52
32| 32
artially Fully Partially

46
s
13
13 13 A 5o
I : I : 0810 08y,
i ol im
Fuly  Patilly  Fully  Patially

Partially v v v v Fully  Pamially  Fully  Patially  Fully
adused  adjused  adjsed  adjused  adused  adjwed  adjused  adjused  aduwed  adwed  adused  adused
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Ji, et al. Cancer. 2021.

Survivor Opioid Mi
A
70% 64%
60% 549
50%
40%
30%
20% 16% 17%
12% 9%
7% o 7%
10% % o 4% 4% l ] " g
0% | L -
Relieve Hooked or  Help with Help with ~ Feel good or Other reason
physical pain have to have sleep feelings, get high B
drug emotions, or
tension relief 70%
) 59%
Non-cancer comparison m Survivors 60%
50% 459%™ .
40%
40%
30% 27%
20%
10% 8% 9% oo 1%
0% . -
Got fromone or  Got from friend or ~ Bought from drug Other sources
multiple doctors relative dealer or other
s(mngcr
Ji, et al. Cancer. 2021. Non-cancer i ® Survivors
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Next Steps

* Study evaluating pain management in AYA survivors
of childhood cancer funded by an Aflac Pilot Grant
(PI: Ji, Emory)

* R61/33: ADAPTED Culturally adapted mobile

treatment of chronic pain in adolescent survivors of
pediatric bone sarcoma (PI: Brinkman, St. Jude)

53
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Decreasing Mortality in Survivors
Improved Cancer
Survival
Genetic
Predisposition
Testing
Preventative Lifestyle
Medications Modification
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CURE IS NOT
ENOUGH

Guilio D’Angio,
Cancer, March 1975

Thank you!

Email: karen.effinger@emory.edu

u @DrEffinger
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