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Cancer Survivor

Definition acknowledged by 

− Institute of Medicine

−Centers for Disease Control and Prevention (CDC)

−American Society for Clinical Oncology

−National Cancer Institute’s Office of Cancer Survivorship

National Coalition for Cancer Survivorship

−Pre-1986 → Cancer victim

−Dr. Fitzhugh Mullan

−From the time of diagnosis → end of life

−Past,  cancer survivor = free of
Cancer disease for 5 years

cancer survivor
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Cancer Survivorship: Global Surveillance

1) Allemani, Claudia, et al. "Global surveillance of trends in cancer survival 2000–14 (CONCORD-3): analysis of individual records 

for 37 513 025 patients diagnosed with one of 18 cancers from 322 population-based registries in 71 countries." The 

Lancet 391.10125 (2018): 1023-1075.

Country Female 

Breast

Colon Lung Prostate Childhood 

ALL

Australia 89.5 70.7 19.4 94.5 90.7

Canada 88.2 67.0 20.6 93.6 92.6

China 83.2 57.6 19.8 69.2 57.7

New Zealand 87.6 64.0 15.3 90.3 91.4

Japan 89.4 67.8 32.9 93.0 87.6

United Kingdom 85.6 60.0 13.3 88.7 92.2

United States 90.2 64.9 21.2 97.4 89.5

Five-Year Survival Rates for Patients Diagnosed with Five Common Cancers in Seven Countries 2010-2014
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Cancer Survivorship

1) https://cancercontrol.cancer.gov/ocs/statistics/index.html

January 2022

5.4% of the US population

https://cancercontrol.cancer.gov/ocs/statistics/index.html
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Cancer Survivorship

1) https://cancercontrol.cancer.gov/ocs/statistics/index.html

https://cancercontrol.cancer.gov/ocs/statistics/index.html
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Cancer Survivorship

1) https://cancercontrol.cancer.gov/ocs/statistics/index.html

https://cancercontrol.cancer.gov/ocs/statistics/index.html
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Cancer Survivorship

1) Cancer.gov accessed 11-7-2019
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Cancer Survivorship
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Cancer Survivorship

1) https://cancercontrol.cancer.gov/ocs/statistics
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Cancer Survivorship

1) https://cancercontrol.cancer.gov/ocs/statistics/index.html

https://cancercontrol.cancer.gov/ocs/statistics/index.html
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Childhood Cancer in US

1) https://www.cancer.org/cancer/cancer-in-children/key-statistics.html

58% 84%

 Diagnosed 

mid-1970’s
 Diagnosed 

2003-2012

5-year survival for childhood 

cancer continues to improve 

https://www.cancer.org/cancer/cancer-in-children/key-statistics.html
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Childhood Cancer?

0-14 years?

0-19 years?

0-29 years?

0-39 years?

13-31 years?

15-25 years?

15-29 years?

15-39 years?

What is 

CHILDHOOD 

CANCER?

What is 

ADOLESCENT 

AND YOUNG 

ADULT CANCER?
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AYA Cancer
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AYA Cancer

1) https://seer.cancer.gov/statfacts/html/aya.html
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US AYA Cancer

1) https://seer.cancer.gov/statfacts/html/aya.html
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US Cancer AYA

1) https://seer.cancer.gov/statfacts/html/aya.html
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US Cancer AYA

1) https://seer.cancer.gov/statfacts/html/aya.html
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US Cancer AYA

1) https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2020.html
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Cancer diagnosis and cancer deaths in children US

Childhood Cancer

1) https://curesearch.org/

 :Source: NCCR*Explorer: An interactive website for NCCR cancer 
statistics [Internet]. National Cancer Institute. [Cited 2021 October 
30]. Available from NCCRExplorer.ccdi.cancer.gov..

 Source: Centers for Disease Control and Prevention, National Center for 
Health Statistics. National Vital Statistics System, Mortality 1999-2020 on CDC 
WONDER Online Database, released in 2021. Data are from the Multiple 
Cause of Death Files, 1999-2020, as compiled from data provided by the 57 
vital statistics jurisdictions through the Vital Statistics Cooperative Program. 
Accessed at wonder.cdc.gov/ucd-icd10.html on Jul 15, 2022 9:59:31 AM.

https://nccrexplorer.ccdi.cancer.gov/
http://wonder.cdc.gov/ucd-icd10.html
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1) https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2014.html

Childhood Cancer Estimated Cases US 2014

26%

21%

7%
6%

5%

5%

4%

4%

3%
3%

16%

Children 0-14 years

ALL

Brain and CNS

Neruoblastoma

Non-Hodgkin Lymphoma

Wilms tumor

AML

Bone tumors

Hodgkin Lymphoma

Rhabdomyosarcoma

Retinoblastoma

Other



24
1) https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2014.html

Trends 
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Childhood Cancer

1) https://curesearch.org/5-year-survival-rateSource: NCCR*Explorer: An interactive website for NCCR cancer statistics 
[Internet]. National Cancer Institute. [Cited 2021 October 30]. Available from NCCRExplorer.ccdi.cancer.gov
Years: 2011-2017

In the last 40 years, the overall survival rate for children’s cancer has increased 

from 10% to nearly 85% today, but for many more rare childhood cancers, the 

survival rate is much less

 12% of children who are diagnosed with cancer do not survive

 There are approximately 483,000 adult survivors of children’s cancer in the United 

States

https://curesearch.org/

https://nccrexplorer.ccdi.cancer.gov/
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Cancer in 0-14 yrs

Childhood Cancer
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Childhood Cancer: 0-14 yrs

Relapse at <18 months from primary disease has ~21% 5 year survival. 
Monitor for relapse in bone marrow, CNS, and testicle.

Treatment consists of: induction, consolidation, 
and maintenance.  Includes therapy directed 

toward CNS.

Most common 
childhood cancer 

(~30%).  5x’s more 
common than AML

Most common 
presentation is 

between 2-5 yrs.  Best 
prognosis is 1-9 

years.

Neurotoxicity is a risk.  
Attempts to lower 

radiation to the CNS 
and drugs to the CNS.

Pallor, fever, 
bleeding/bruising, 

hepatosplenomegaly, 
lymphadenopathy 

(~30%)

Acute Lymphoblastic Leukemia
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Childhood Cancer: 0-14 yrs

Rudin, Shoshana, Marcus Marable, and R. Stephanie Huang. "The promise of pharmacogenomics in reducing
toxicity during acute lymphoblastic leukemia maintenance treatment." Genomics, proteomics & bioinformatics 15.2 (2017): 82-93.

Acute Lymphoblastic Leukemia
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Childhood Cancer: 0-14 yrs

Late effects include:

 Neurodevelopmental impairment

 Growth retardation

 Cardiotoxicity

 Risk for second malignancies (2-3%, 2nd leukemia, brain tumors)

 Endocrinopathies

 Infertility

Acute Lymphoblastic Leukemia
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Childhood Cancer: 0-14 yrs

Acute Lymphoblastic Leukemia
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Cancer in 15-39 yrs

AYA Cancer
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AYA Cancer: 15-39 yrs

Long term mortality of 5-year survivors.  5.8% died within 15 years.  (½ by 
disease progression, and ½ by long-term toxicities).  Common problems 

include fertility issues, cardiac disease (chest radiation), and second 
malignancies.

Risk stratification determines start treatment.  
Low-, intermediate-, and high-risk disease.  

Currently, treatment includes chemotherapy +/-
radiation.  Treatment is adjusted by response.

Most common 
childhood cancer in 

the 15-19 age group. 
5 year survival ~ 94%.

Incidence peaks in 
young adults and 

older adults.

Acute toxicities 
include infection, 

neuro-, cardio-, and 
pulmonary-toxicity.

Fatigue, anorexia, 
weight loss, fever, 
lymphadenopathy, 
mediastinal mass.

Hodgkin Lymphoma
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Long-Term Follow-up

www.survivorshipguidelines.org

Childhood and AYA Cancer
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Toxicities/Complications of chemotherapy

www.survivorshipguidelines.org

Any chemo

Dental abnormalities

Antitumor antibiotics

Pulmonary toxicity

Steroids

Low bone mineral density, 

osteonecrosis, cataracts

Anthracycline antibiotics

AML, cardiac toxicity

Antimetabolites

Neurocognitive deficits, 

hepatic dysfunction, low 

bone mineral density

Heavy metals

Ototoxicity, peripheral 

neuropathy, renal toxicity

Alkylating agents

reproductive abnormalities

Myelodysplasia, leukemia, 

pulmonary fibrosis, cataracts, 

urinary tract toxicity/malignancy

Childhood and AYA Cancer
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Toxicities/Complications of radiation

www.survivorshipguidelines.org

Dependent on the field

Abdomen/pelvis

Strictures, hepatic toxicity, 

bowel obstruction, fistulas, 

renal toxicity, reproduction 

abnormalities

Musculoskeletal system

Growth problems, 

scoliosis, radiation-

induced fractures

Torso

Breast, thyroid, pulmonary, 

cardiac toxicities

Neuroendocrine axis

Obesity, growth hormone 

deficiency, precocious puberty, 

central endocrinopathies

Brain/cranium

Neurocognitive deficits, 

CVAs, craniofacial 

abnormalities

All fields

Secondary benign or malignant 

neoplasm, dermatologic toxicity 

Childhood and AYA Cancer
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Yeh, Jennifer M., et al. "Life Expectancy of Adult Survivors of Childhood Cancer Over 3 Decades." JAMA oncology (2020).

Childhood Cancer
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Hematopoietic Cell Transplantation (HCT)

1) https://www.pcori.org/research-results/pcori-stories/bone-marrow-transplants-more-just-survival

https://www.pcori.org/research-results/pcori-stories/bone-marrow-transplants-more-just-survival
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Hematopoietic Cell Transplantation (HCT)

1) https://curesearch.org/Childhood-Cancer-Statistics

Umbilical 

Cord Blood

Peripheral 

Blood
Bone marrow

Autologous

=

self

Allogenic

=

other

Hematopoietic cells from 

any source

And from any donor

related

nonrelated

https://curesearch.org/Childhood-Cancer-Statistics
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When Is HCT used?

Stem cell transplants are used for …

• Leukemias

• Lymphomas

• Multiple myeloma

• Testicular cancer

• Neuroblastoma

• Myelodysplastic syndrome

• Aplastic anemia

• Sickle Cell disease

• Thalassemia

1) https://curesearch.org

Being looked at …

• Systemic lupus erythematosus (SLE)

• Crohn’s disease

• Multiple sclerosis (MS)

https://curesearch.org/Childhood-Cancer-Statistics
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HCT

 The goal is to kill all cancer cells before transplant, using chemo and radiation. 

 Autologous stem cell transplant

− Get your own cells back, therefore no graft vs host disease. 

− Cannot get graft vs cancer effect (beneficial effect).

− Cancer cells might be collected when collecting stem cells during harvest.

− The immune system is the same as pre-transplant, it already let some cancer through.

− Can still have graft failure.

 Allogenic stem cell transplant

− Donor stem cells make their own immune cells ie. graft-versus-cancer effect.

− Donor can donate more stem cells or WBCs if needed.

− Graft might not take.

− Risk of graft vs host disease (GVHD)

− Infection 

1) https://curesearch.org
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Hematopoietic Cell Transplantation (HCT)

1) https://curesearch.org/

Complications of HCT

Recurrence 
of primary 

malignancy

Graft vs 
host 

disease

(GVHD) 
(allogenic 

only)

Infections
Secondary 

malignancies

https://curesearch.org/Childhood-Cancer-Statistics
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Hematopoietic Cell Transplantation (HCT)

Chronic graft vs host disease (GVHD)
allogenic only

40% (6-80%)

Risk factors

Skin rash, 

ulcers on 

mucosa, ↑bili

Higher degree of 

HLA mismatch

Older age or 

gender disparity

Alloimmunization 

from previous 

transfusions or 

pregnancies

Source of stem 

cells; peripheral 

rather than BM or 

cord blood

CMV and EBV 

seropositivity
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Hematopoietic Cell Transplantation (HCT)

Autologous HCT performed in one of the two participating US centers 

on patients <22 years old, who had survived for 2 years

Overall survival calculated using Kaplan-Meier techniques

345 2-year survivors, 103 deaths observed

1) Holmqvist, Anna Sällfors, et al. "Late mortality after autologous blood or marrow transplantation in childhood: a Blood or Marrow 

Transplant Survivor Study-2 report." Blood 131.24 (2018): 2720-2729.
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Hematopoietic Cell Transplantation (HCT)

1) Holmqvist, Anna Sällfors, et al. "Late mortality after autologous blood or marrow transplantation in childhood: a Blood or Marrow 

Transplant Survivor Study-2 report." Blood 131.24 (2018): 2720-2729.

Late mortality after autologous blood or marrow transplantation in childhood: a Blood or 

Marrow Transplant Survivor Study-2 Report
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Hematopoietic Cell Transplantation (HCT)

1) Holmqvist, Anna Sällfors, et al. "Late mortality after autologous blood or marrow transplantation in childhood: a Blood or Marrow 

Transplant Survivor Study-2 report." Blood 131.24 (2018): 2720-2729.

 Conditional on surviving the first 2 years….

 Median follow up 14.2 years (2.0-35.3 years)

 Median age at death 19.9 years (4.1-36.7 years) 

 Overall survival at 5, 10, and 15 years after transplantation 81.2%, 73.8%, 

and 70.3%

Late mortality after autologous blood or marrow transplantation in childhood: a Blood or 

Marrow Transplant Survivor Study-2 Report
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Hematopoietic Cell Transplantation (HCT)

1) Holmqvist, Anna Sällfors, et al. "Late mortality after autologous blood or marrow transplantation in childhood: a Blood or Marrow Transplant 

Survivor Study-2 report." Blood 131.24 (2018): 2720-2729.

Figure 2. Cumulative RRM and NRM in 345 patients undergoing 

autologous BMT in childhood and surviving  _ 2 years>

Late mortality after autologous blood or marrow transplantation in childhood: a Blood or 

Marrow Transplant Survivor Study-2 Report
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Hematopoietic Cell Transplantation (HCT)

1) Holmqvist, Anna Sällfors, et al. "Assessment of Late Mortality Risk After Allogeneic Blood or Marrow Transplantation Performed in Childhood." JAMA oncology 4.12 (2018): 

e182453-e182453.

• Allogenic HCT performed in one of the two participating US centers on 

patients <22 years old, who had survived for 2 years between 1974-2010

• Overall survival calculated using Kaplan-Meier techniques

• 1388 2-year survivors, 295 deaths observed

Assessment of Late Mortality Risk after Allogeneic Blood or Marrow 

Transplantation Performed in Childhood



52

Hematopoietic Cell Transplantation (HCT)

1) Holmqvist, Anna Sällfors, et al. "Assessment of Late Mortality Risk After Allogeneic Blood or Marrow Transplantation Performed in 

Childhood." JAMA oncology 4.12 (2018): e182453-e182453.

Assessment of Late Mortality Risk after Allogeneic Blood or Marrow Transplantation 

Performed in Childhood
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Hematopoietic Cell Transplantation (HCT)

1) Holmqvist, Anna Sällfors, et al. "Assessment of Late Mortality Risk After Allogeneic Blood or Marrow Transplantation Performed 

in Childhood." JAMA oncology 4.12 (2018): e182453-e182453.

Assessment of Late Mortality Risk after Allogeneic Blood or Marrow 

Transplantation Performed in Childhood
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Hematopoietic Cell Transplantation (HCT)

 Median age at transplantation 14.6 years (0-21)

 Overall survival rate at 20 years was 79.3%

 Overall 14.4-fold increased risk for death (95% 12.8-16.2)

 Leading causes of death 

− Infection and/or chronic graft-vs-host disease (GVH) 49.6%

− Primary disease 24.6%

− Subsequent malignant neoplasm 18.4%

− RRM = relapse related mortality

1) Holmqvist, Anna Sällfors, et al. "Assessment of Late Mortality Risk After Allogeneic Blood or Marrow Transplantation Performed 

in Childhood." JAMA oncology 4.12 (2018): e182453-e182453.

Assessment of Late Mortality Risk after Allogeneic Blood or Marrow 

Transplantation Performed in Childhood
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Hematopoietic Cell Transplantation (HCT)

1) Holmqvist, Anna Sällfors, et al. "Assessment of Late Mortality Risk After Allogeneic Blood or Marrow 

Transplantation Performed in Childhood." JAMA oncology 4.12 (2018): e182453-e182453.

Assessment of Late Mortality Risk after Allogeneic Blood or Marrow 

Transplantation Performed in Childhood



56

Hematopoietic Cell Transplantation (HCT)

 Patients aged 0-19.9 years who 

received HCT at Hospital for Sick 

Children in Ontario and survived 

2 years 1985-2008

 Included only those with cancer

 Overall survival calculated using

Kaplan-Meier techniques

 479 2 yr survivors, 98 deaths observed

* Schechter, T., et al. "Late mortality after hematopoietic SCT for a childhood malignancy." Bone marrow transplantation 48.10 (2013): 1291.

Original Article*

Late mortality after hematopoietic SCT for a childhood malignancy
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 371 had HCT→ 228 (61.5%) were 2 

year survivors

 Median follow up 10 yrs (2.0-25.6)

 Median age of survivors 8.0 yrs (0.3-

19.0)

 Related-donor HCT 147 vs nonrelated 

donor 81

 34/228 (14.9%) experienced a late 

death

 64.7% of deaths were due to relapse of 

primary malignancy

 SMR of the 2 yr survivors → 370 (95% 

CI: 256-517)

Allogenic HCT

 383 had HCT → 251 (65.5%) were 2 

year survivors

 Median follow up 6.7 yrs (2.0-22.2)

 64/251 (25.5%) experienced a late 

death

 89% of deaths were due to recurrence 

of primary malignancy

 Median time of late death 6.7 years 

after HCT (range 2.0-22.2 years)

 Patients with neuroblastoma comprised 

majority of cohort 98/251 (39%)

 SMR of the 2 yr survivors → 733 (95% 

CI: 565-937)

Autologous HCT

1) Schechter, T., et al. "Late mortality after hematopoietic SCT for a childhood malignancy." Bone marrow transplantation 48.10 

Hematopoietic Cell Transplantation (HCT)

Late mortality after hematopoietic SCT for a childhood malignancy
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Hematopoietic Cell Transplantation (HCT)

1) Schechter, T., et al. "Late mortality after hematopoietic SCT for a childhood malignancy." Bone marrow transplantation 48.10 

(2013): 1291.

5 yr OS 88.2%

5 yr OS 75.6%

10 yr OS 85.1%

10 yr OS 71.0%

Late mortality after hematopoietic SCT for a childhood malignancy
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1) Schechter, T., et al. "Late 

mortality after hematopoietic 

SCT for a childhood 

malignancy." Bone marrow 

transplantation 48.10 (2013): 

1291.

Late mortality after hematopoietic SCT for a childhood malignancy

Hematopoietic Cell Transplantation (HCT)
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1) Majhail, Navneet S. "Long-term complications after hematopoietic cell transplantation." Hematology/oncology and stem cell 

therapy 10.4 (2017): 220-227.

Adult HCT
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1) Majhail, Navneet S. "Long-term complications after hematopoietic cell transplantation." Hematology/oncology and stem cell 

therapy 10.4 (2017): 220-227.

Adult HCT
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Review

Cancer victim

cancer survivor



Thank you!

Questions

This presentation is provided for general informational purposes only and should 

not be considered a recommendation or advice from SCOR nor should it be 

relied upon. SCOR takes no responsibilities or liabilities for the use of or reliance 

upon this presentation by any party. SCOR is under no obligation to update, 

revise or reaffirm the content of this presentation. 

65
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