Stefan Essig’, Qiaozhi Li%, Yan Chen?, Johann Hitzler?, Wendy Leisenring’, Mark Greenberge, Charles

10
I

Sklar’, Melissa M. Hudson®, Gregory T. Armstrongg, Kevin Krull™, Joseph P. Negliall, Kevin C.

Oeffinger®, Leslie L. Robison®®, Yutaka Yasui**, Paul C. Nathan®

1 MD, Institute of Social and Preventive Medicine, University of Bern, Finkenhubelweg 11, 3012 Bern,
Switzerland, +41797552926, sessig@ispm.unibe.ch

2 MSc, School of Public Health, University of Alberta, address, 11405 87th Ave, Edmonton, Alberta,
Canada, +17804920515, giaozhi@ualberta.ca

3 MMath, School of Public Health, University of Alberta, 11405 87th Ave, Edmonton, Alberta, Canada,
+17804929227, ychen9@ualberta.ca

4 MD, Hospital for Sick Children, University of Toronto, 555 University Avenue, Toronto M5G 1X8,
Canada, +14168138887, johann.hitzler@sickkids.ca

5 ScD, Fred Hutchinson Cancer Research Center, 1100 Fairview Ave. N., Seattle, WA 98109, USA,
+12066674374, wleisenr@fhcrc.org

6 MD, Hospital for Sick Children, University of Toronto, 555 University Avenue, Toronto M5G 1X8,
Canada, +14168135886, mark.greenberg@sickkids.ca

7 MD, Memorial Sloan-Kettering Cancer Center, 1275 York Avenue, New York, NY 10065, USA,
+12126398138, sklarc@mskcc.org

8 MD, St. Jude Children's Research Hospital, 262 Danny Thomas Place, Memphis, TN 38105-3678,
USA, +19015953384, melissa.hudson@stjude.org

9 MD, St. Jude Children's Research Hospital, 262 Danny Thomas Place, Memphis, TN 38105-3678,
USA, +19015955892, greg.armstrong@stjude.org

10 PhD, St. Jude Children's Research Hospital, 262 Danny Thomas Place, Memphis, TN 38105-3678,
USA, +19015955891, kevin.krull@stjude.org

11 MD,MPH, Masonic Cancer Center, University of Minnesota, Minneapolis, MN 55455, USA,
+16126243113, jneglia@umn.edu

12 MD, Memorial Sloan-Kettering Cancer Center, 1275 York Avenue, New York, NY 10065, USA,
+16468884730, oeffingk@mskcc.org

13 PhD, St. Jude Children's Research Hospital, 262 Danny Thomas Place, Memphis, TN 38105-3678,
USA, +19015955817, les.robison@stjude.org

14 PhD, School of Public Health, University of Alberta, 11405 87th Ave, Edmonton, Alberta, Canada,
+17804924220, yyasui@ualberta.ca

15 MD,MSc, Hospital for Sick Children, University of Toronto, 555 University Avenue, Toronto M5G
1X8, Canada, +14168137743, paul.nathan@sickkids.ca



Estimated long-term outcomes in children newly diagnosed with standard risk acute lymphoblastic
leukemia (ALL) based on similarly treated members of the Childhood Cancer Survivor Study (CCSS)
cohort

Background: Therapy for ALL has evolved such that the risk for late effects in children treated in early
eras is likely different from those that will occur in children treated today. In order to estimate future
risks for late effects in newly diagnosed children with standard risk ALL, we examined the long-term
outcomes in a cohort of patients enrolled in the CCSS who were treated in a manner analogous to
contemporary ALL therapies.

Methods: We assessed outcomes that occurred =5 years from diagnosis in survivors of ALL enrolled
in the CCSS who were aged 1-9.9 years at diagnosis, treated with 0-120 mg/m? of anthracyclines and
0-1000 mg/m? of alkylating agents, and no radiotherapy. We compared their risks for death, second
malignant neoplasms (SMN), chronic physical health conditions and decreased health status with the
general population (death and SMN) and the CCSS sibling cohort (remaining outcomes).

Results: 556 survivors were eligible. At last assessment, they were a median of 27.8 years old (range
9.1 to 45.7) and 23.4 years (range 5.0-38.0) from diagnosis. 29/556 (5.2%) died (standardized
mortality ratio 3.6, 95% Cl 2.4-5.2); 12 of these deaths were due to ALL recurrence. Compared to
siblings, the rate ratio for 21 chronic condition was 1.4 (95% Cl 1.3-1.6), and for a severe/life
threatening chronic condition was 1.7 (95% Cl 1.3-2.3). Four survivors (0.7%) developed a SMN
(standardized incidence ratio 1.7, 95% ClI 0.5-4.5), 114 were obese (odds ratio (OR) 1.2, 95% Cl 1.0-
1.5), and 2 (0.4%) reported a stroke. No survivors reported symptomatic congestive heart failure. The
OR for reporting adverse general health was 1.2 (95% Cl 0.8-1.8), poor mental health 1.3 (95% CI 1.0-
1.8), decreased functional status 2.1 (95% Cl 1.4-3.0), and activity limitations 1.4 (95% Cl 1.1-1.8).

Conclusions: Children treated for standard risk ALL on contemporary protocols are at increased risk
for future chronic health conditions and decreased health status. Despite excellent survival after
leukemia therapy, such survivors will likely benefit from life-long medical care focused on the long-
term risks stemming from their therapy.
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