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Why was the cohort set up?

Innovations in the understanding of childhood cancer bi-

ology, treatment and supportive care have dramatically

improved cure rates such that 84% of newly diagnosed

children and adolescents in high-income countries are

expected to survive beyond 5-years from diagnosis.1 As a

result, the number of childhood cancer survivors living in

the USA surpassed 420 000 in 20131 and is anticipated to

approach 500 000 by 2020.2 The medical success mani-

fest by this growing population has been realized at a

cost, however, as many survivors experience adverse

health outcomes related to cancer and its treatment.3–6 In

addition to chronic morbidity, survivors experience pre-

mature mortality compared to age- and sex-matched con-

trols.7–10 Current understanding of late health outcomes

in adult survivors of childhood cancer has largely been

the result of a number of cohort studies that have been in-

strumental in identifying, quantifying and characterizing

cancer treatment-related health risks.11–17 Health out-

comes research findings have had a major influence on

changes in paediatric cancer therapy and have informed

health-screening strategies of childhood cancer survivors.
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However, in the early years of these studies, many were

limited by dependence upon self-reported outcomes or

registry data, smaller population sizes and restriction to

single disease subsets and/or limited follow-up duration.

To address these limitations, some have evolved to in-

clude periodic, prospective physical assessments extend-

ing beyond the period of cancer centre follow-up for

single disease groups,11 nested subsets within the larger

cohort14, and more recently for all survivors,12,17 in an

effort to gain a better understanding of the true preva-

lence of disease and contributing risk factors. To this

end, St. Jude Children’s Research Hospital (SJCRH)

established in 2007 the prospective St. Jude Lifetime

(SJLIFE) cohort, open to survivors of all paediatric can-

cer subtypes representing the spectrum of paediatric, ad-

olescent and young adult cancers, as well as frequency-

matched community controls, including collection of

comprehensive treatment data on all participants, provi-

sion of protocol-based medical assessments, assessment

of patient-reported outcomes, validation of self-reported

medical events, performance of periodic longitudinal

evaluations and collection of biologic specimens.18

Longitudinal, systematic medical assessments facilitate

elucidation of the pathophysiology of cancer treatment-

related morbidity, identification of biomarkers of sub-

clinical organ dysfunction and characterization of high-

risk survivor groups who may benefit from interventions

to preserve health.

At its inception in 2007, SJLIFE was an institutionally

funded resource designed to study adults previously treated

for childhood cancer at SJCRH who had survived

�10 years from cancer diagnosis. In 2015, SJLIFE received

extramural support from the National Institutes of Health

(CA195547) to expand enrollment to include individuals

of any age treated at SJCRH who had survived �5 years

from cancer diagnosis in order to facilitate: (i) detection of

asymptomatic and premorbid conditions; (ii) discovery of

early predictors of adverse outcomes; and (iii) to collec-

tively provide the basis for impactful and targeted interven-

tions. These changes significantly increased the number of

eligible survivors and aligned eligibility requirements with

existing observational cohorts of childhood cancer survi-

vors, expanding the opportunity for novel research initia-

tives, including replication and validation of previous

findings. The study was reviewed by the SJCRH

Institutional Review Board and ethical approval was

obtained on 25 April 2007. Details regarding study design,

recruitment and participant characteristics of the original

cohort have been previously published.18 This study is reg-

istered at ClinicalTrials.gov under the identifier

NCT00760656.

Who is in the cohort?

The SJLIFE study utilizes a retrospective cohort study de-

sign with prospective follow-up and ongoing accrual of

patients diagnosed and treated at SJCRH over five decades

(1962–2012). Additional information regarding the SJLIFE

cohort is available at https://sjlife.stjude.org/. St. Jude pro-

vides financial support for transportation, medical evalua-

tions, meals, domiciliary care and monetary compensation

for days of study participation. The original inclusion crite-

ria, as established in 2007, were limited to adults

�18 years of age at the time of evaluation who were

treated at SJCRH and had lived �10 years from initial can-

cer diagnosis. In 2015, the criteria were expanded to in-

clude survivors of any age at the time of evaluation who

had lived �5 years post diagnosis and who had been diag-

nosed through 30 June 2012. Table 1 shows the distribu-

tion of characteristics of the pool of survivors eligible for

recruitment into the cohort prior to expansion and after

expansion.

To be eligible for participation in SJLIFE, individuals

must have: (i) a history of childhood cancer diagnosed and

have been treated at SJCRH between 1962 and 2012 and

(ii) have survived �5 years from diagnosis. Whereas

SJLIFE does not specify age at cancer diagnosis, SJCRH

generally restricts acceptance to children <25 years of age

at the time of cancer diagnosis. Recruitment utilizes a cen-

tralized process: (i) eligible survivors (through 30 June

2012) were identified via predetermined queries of medical

record data in the SJCRH Clinical Research Informatics

System; (ii) personalized invitation letters that provide

mechanisms to respond electronically or via mail are sent

to the survivor’s last known address; (iii) if there is no re-

sponse after 2 weeks, a study interviewer calls to determine

the survivor’s level of interest in participating; (iv) those in-

terested in participating are transferred to a visit coordina-

tor who describes the study and schedules the survivor for

an on-campus visit (average duration of 3–4 days). If par-

ticipants cannot be reached via voice call, electronic com-

munications (i.e. email and text messaging) are attempted.

To minimize loss to follow-up (both for original recruit-

ment and for subsequent visits), the study team uses a com-

bination of tracing procedures (e.g. patient and family

contact information, postal forwarding addresses and in-

ternet queries) to locate participants, and verifies partici-

pant addresses at each point of contact (e.g. at the time of

on-campus visit and follow-up phone calls).

To facilitate estimates of risk associated with cancer

and its treatment, SJLIFE is recruiting age-, sex- and race-

frequency matched individuals without a history of child-

hood cancer to complete the same clinical assessment as

survivors. We refer to these individuals as ‘community
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Table 1 Characteristics of eligible SJLIFE survivors prior to and after expansion

Characteristic Prior to expansion

(2007–14), n (%)

After expansion

(2015 to present), n (%)

P-Value

Total population 4895 8192

Sex

Female 2236 (45.7) 3774 (46.1) 0.39

Male 2659 (54.3) 4418 (53.9)

Race

White 4086 (83.5) 6499 (79.3) <0.001

Black 722 (14.8) 1381 (16.9)

Other 87 (1.7) 312 (3.8)

Ethnicity

Hispanic 123 (2.5) 360 (4.4) <0.001

Non-Hispanic 4772 (97.5) 7832 (95.6)

Diagnosis

Acute lymphoblastic leukaemia 1526 (31.2) 2230 (27.2) <0.001

Acute myeloid leukaemia 178 (3.6) 359 (4.4)

Other leukaemia 92 (1.9) 194 (2.4)

Hodgkin lymphoma 564 (11.5) 738 (9.0)

Non-Hodgkin lymphoma 377 (7.7) 504 (6.1)

Central nervous system malignancy 533 (10.9) 1431 (17.5)

Wilms tumor 324 (6.6) 464 (5.7)

Neuroblastoma 218 (4.5) 376 (4.6)

Retinoblastoma 142 (2.9) 442 (5.4)

Germ cell tumor 122 (2.5) 178 (2.2)

Liver malignancies 42 (0.9) 63 (0.8)

Osteosarcoma 177 (3.6) 248 (3.0)

Rhabdomyosarcoma 174 (3.5) 252 (3.1)

Ewing sarcoma family of tumors 136 (2.8) 196 (2.4)

Non-rhabdomyosarcoma soft tissue sarcoma 146 (3.0) 232 (2.8)

Other malignancies 144 (2.9) 285 (3.4)

Age at diagnosis (years)

<1 306 (6.3) 723 (8.8) <0.001

1–4 1521 (31.1) 2783 (34.0)

5–9 1173 (24.0) 1861 (22.7)

10–14 1095 (22.3) 1606 (19.6)

15–19 761 (15.5) 1152 (14.1)

20þ 39 (0.8) 67 (0.8)

Birth decade

1940–49 10 (0.2) 10 (0.1) <0.001

1950–59 111 (2.3) 113 (1.4)

1960–69 637 (13.0) 648 (7.9)

1970–79 1494 (30.5) 1531 (18.7)

1980–89 1838 (37.5) 2033 (24.8)

1990–99 805 (16.5) 2208 (27.0)

2000–09 0 (0.0) 1564 (19.1)

2010þ 0 (0.0) 85 (1.0)

Current age (years)

5–9 0 (0.0) 158 (1.9) <0.001

10–19 0 (0.0) 1665 (20.3)

20–29 955 (19.5) 2227 (27.2)

30–39 1859 (38.0) 2019 (24.7)

40–49 1402 (28.6) 1432 (17.5)

50–59 580 (11.9) 590 (7.2)

60þ 99 (2.0) 101 (1.2)

International Journal of Epidemiology, 2021, Vol. 50, No. 1 40a



controls’ since they are being recruited through a variety of

approaches from the same general geographic area as the

SJLIFE survivor population (Figure 1). To achieve the de-

sired geographic distribution, we offer the SJLIFE survivor

participant the opportunity to identify a friend or non-first

degree relative to accompany them to their on-campus visit

and enrol as a community control. Additional community

controls are recruited from the Memphis area through

advertisements. As of 12 March 2020, 736 (target accrual

of 1250) community controls have completed on-campus

evaluations. The geographical distribution of eligible survi-

vor and control participants is shown in Figure 1.

The following categories are used to classify partici-

pants: (i) ‘eligible participants’ are individuals meeting eli-

gibility criteria and alive at the time of recruitment; (ii)

‘enrolled participants’ are those who have signed consent

to participate; (iii) ‘confirmed interest participants’ have

been contacted and are interested, but have not yet signed

consent to participate; (iv) ‘non-participants’ have declined

participation, failed to respond after initially indicating in-

terest or were not able to be contacted. As of 12 March

2020, 73.3% (6005/8192) of all living, eligible survivors

have enrolled and 80.1% have enrolled or confirmed their

interest in participating. Among those approached for

study participation, 80.3% (6005/7471) have been success-

fully enrolled, 87.8% have enrolled or have confirmed in-

terest in participating and 94.9% of those enrolled have

elected to complete an on-campus assessment (Figure 2).

Differences between participants and non-participants are

detailed in Supplementary Table 1, available as

Supplementary data at IJE online.

How often have they been followed up?

The timing and sequence of participant data acquisition

for events occurring prior to and after study enrollment are

reflected in Figure 3. During and following treatment of

paediatric cancer, remission status and treatment-related

toxicities are routinely monitored by the primary oncology

team and/or the long-term follow-up (after completion of

therapy) clinic until the survivor is �10 years from diagno-

sis and �18 years of age, whichever occurs later. Data ab-

stracted from medical records for all participants include

demographics, cumulative chemotherapy doses, radiation

fields and cumulative doses, information on surgical inter-

ventions, primary cancer recurrences and subsequent neo-

plasms, and acute and late organ-specific toxicity.

The health and vital status of potential participants are

monitored by the St. Jude Cancer Registry and supple-

mented by National Death Index (NDI) searches. The NDI

provides a centralized database of death record informa-

tion ascertained by state vital statistics offices. The SJLIFE

study team periodically submits a request to NDI for vital

statistics on study participants known to have died or with-

out known contact since the last query. The NDI then

returns a list of probabilistic matches to the SJLIFE team

using a standardized algorithm.19 The results are then

processed by the SJLIFE team via the Center for Disease

Control and Prevention’s National Program of Cancer

Registries (NPCR) data linkage process.20 The combined

findings of both NDI and NPCR are then centrally

reviewed and a final match status assigned. The Cancer

Registry is an established SJCRH resource designed to

maintain systematic, life-time annual follow-up for all

Figure 1 Geographical distribution of survivors and controls in the St. Jude Lifetime Cohort in the conterminous USA. Note that participants from

Alaska (n¼4), Hawaii (n¼ 6) and International (n¼ 68) participants are not shown
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SJCRH patients, irrespective of participation in SJLIFE.

Yearly attempts to contact all prior patients, with the pri-

mary purpose of assessing vital status and cancer status (no

evidence of disease, recurrence, subsequent primary can-

cers), are made via written or verbal communication with

patients, registries, emergency contacts, newspapers, vital

status sites and local providers, with a goal follow-up rate

of 90–95%. Delinquent cases remain in follow-up until

contacted or confirmation of death is obtained. Following

provision of informed consent, SJLIFE participants (both

Figure 2 Participant flow for recruitment of survivors into the St. Jude Lifetime Cohort. Of the 9369 survivors, 8192 were eligible for recruitment, with

5223 completing a campus assessment as of 12 March 2020. Response rate is defined as those who have completed a campus visit (n¼ 5223)/those

contacted for recruitment (n¼ 7471) ¼ 69.9%

Figure 3 Timing and sequence of participant data acquisition for events prior to and after study enrollment in the St. Jude Lifetime Cohort

International Journal of Epidemiology, 2021, Vol. 50, No. 1 40c



in the original and expanded cohorts) are invited to return

to SJCRH at least once every 5 years for protocol-based

medical evaluations and assessments of neurocognitive

function, physical performance status and patient-reported

outcomes. Permission for release of medical records for

designated facilities up to 1 year from the campus visit is

requested at each evaluation to validate interim, survivor-

reported medical events, in particular those relating to the

most recent campus visit (e.g. follow-up biopsy and breast

cancer diagnosis after a screening imaging abnormality

identified during a SJLIFE visit). In addition, two study-

team members have the sole responsibility of following-up

on health events identified during SJLIFE evaluations and

those self-reported between campus visits, and their con-

tact supplements the annual contact by the Cancer

Registry. When new interval events are reported, addi-

tional permission to seek medical records is obtained on a

case-by-case basis. Records are routinely requested for

events involving imaging, tissue biopsies, surgical and

diagnostic procedures, or interventions specifically impact-

ing gradable conditions (e.g. skin biopsies, outside breast

imaging) and/or clinical management (e.g. suspected can-

cer recurrence, chronic kidney disease, chronic hepatitis

C). With the exception of vital status, interval events not

coinciding with a campus visit (e.g. a self-reported myocar-

dial infarction occurring 3 years after the last SJLIFE cam-

pus assessment) are censored from research analyses until

the next subsequent campus visit occurs for uniform cross-

sectional validation of events.

As of 12 March 2020, 51.3% (2680/5223) of survivors

who had completed a baseline clinical assessment have

returned for one or more subsequent follow-up assess-

ments. Supplementary Table 2, available as Supplementary

data at IJE online, describes baseline characteristics as well

as providing a comparison between those who have

returned for a subsequent visit and those who declined ad-

ditional visits. Table 2 describes grade 3–4 chronic condi-

tions by organ system prevalent at baseline.

What has been measured?

Two levels of participation are offered in SJLIFE and have

been applied to both the original and expanded cohorts: (i)

an on-campus, comprehensive health evaluation (including

health questionnaires and direct assessment) or (ii) compre-

hensive health questionnaires only, that are completed by

mail or phone interview (Table 3). Detailed methodology

on data collection, including medical record abstraction,

questionnaires and medical assessments have been previ-

ously published for the original cohort.18 On campus study

participation involves travel to the SJCRH campus for a

comprehensive assessment averaging 3–4 days, during

which biologic specimens (e.g. blood, urine) are collected;

metabolic, cognitive and neuromuscular functional status

are systematically evaluated; and screening of organ func-

tion is performed (Supplementary Table 3, available as

Supplementary data at IJE online). These uniform assess-

ments (Table 3) include identification and grading of

chronic conditions using modified Common Terminology

Criteria for Adverse Events (CTCAE) criteria,21 assessment

of patient-reported outcomes, whole genome and exome

sequencing, and linkage to the NDI for mortality follow-

up. Relevant findings are summarized on a survivorship

care plan and mailed to the survivor after the on-campus

assessment, with direct phone contact by a study nurse or

healthcare provider for critical findings that should be fol-

lowed up by the participant’s community providers (e.g.

suspicious lesions found on breast mammography). On-

campus assessments are funded by institutional and extra-

mural support. No study-related costs are submitted to

healthcare insurance agencies.

What has it found? Key findings and
publications

Since the inception of the SJLIFE study, 120 manuscripts

have been published featuring results of late health out-

comes. These publications have yielded a number of im-

portant findings based on analyses of on-campus

participants, including clinically ascertained and validated

prevalence6 and cumulative burden estimates4 for cancer

treatment-related organ dysfunction, and documentation

of novel late health outcomes.43–47

Prior to SJLIFE, prospective clinical ascertainment of a

large population of childhood cancer survivors to deter-

mine prevalence of chronic conditions had not been per-

formed. Hudson et al. reported the prevalence of chronic

conditions and the proportion associated with treatment

exposures in the first 1713 adult SJLIFE survivors who had

Table 2 Modified CTCAE21 defined chronic condition preva-

lence in individuals who have completed a baseline SJLIFE

assessment (n¼ 5223)

Organ system Grade 3–4 chronic condition, n (%)

Cardiovascular 376 (7.2)

Endocrine 867 (16.6)

Gastrointestinal 663 (12.7)

Musculoskeletal 538 (10.3)

Neurological 470 (9.0)

Pulmonary 292 (5.6)

Renal 178 (3.4)

Subsequent neoplasms 193 (3.7)
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Table 3 Study measures and clinical assessments for the SJLIFE cohort

Evaluation Domain Measures

Comprehensive

health

questionnairea

Health outcomes

and status

Medical service utilization, medication use, current and past

health problems, reproductive status and pregnancies

Social and demo-

graphic factors

Marital status, living arrangements, academic achievement,

employment status, insurance access, income and financial

hardship

Health behaviours Tobacco use, alcohol intake, substance use, physical activity,

sedentary behaviour, sun exposure behaviours, participation

in health screening, and use of complementary and alterna-

tive medicine

Psychosocial

constructs

Health perceptions, motivation for behaviour change, body

image/weight concerns, perceived stress, cancer impact,

post-traumatic distress, social desirability, depression, anxi-

ety and somatization

Men’s/women’s

health

Fertility, onset of puberty, sexual development, relationship/

marital satisfaction and sexual health/functioning. History

of testosterone therapy, sperm banking and erectile dysfunc-

tion for male survivors and controls

Quality of life Pediatric Quality of Life Inventory (PedsQL) for children/

parents22; Medical Outcomes Study 36-Item Short Form

Health Survey (SF-36) for adults23,24

Dietary intake Block Food Frequency Questionnaire25

Neurocognitive

assessment

Global intelligence Wechsler Abbreviated Scale of Intelligence-Second Edition26

Reading and mathe-

matical

academic skills

Woodcock Johnson Tests of Achievement27

Processing speed Wechsler Intelligence Scale for Children,28 Wechsler Adult

Intelligence Scale29

Sustained attention Conner’s Continuous Performance Test30

Memory California Verbal Learning Test31

Executive functions Cognitive flexibility, fluency, planning and organization;

Delis–Kaplan Executive Function System32

Patient report Executive function using the Behavior Rating Inventory of

Executive Function;33,34 attention and memory skills using

the Childhood Cancer Survivor Study Neurocognitive

Questionnaire35 for adults and the Behavioral Assessment

Scale for Children36

Patient-reported

fatigue

Multidimensional Fatigue Scale22 for children and parents or

the Functional Assessment of Chronic Illness Therapy

(FACIT) Fatigue Scale37 for adults

Blood analysis General organ

function

Complete blood count w/differential, comprehensive meta-

bolic panel, lipid panel, c-reactive protein high sensitivity,

haemoglobin A1c, insulin level, 25 hydroxy-vitamin D, in-

sulin-like growth factor-1, thyroxine free, thyroid stimulat-

ing hormone, oestradiol level, testosterone total, follicle

stimulating hormone assay, luteinizing hormone, cortisol,

ferritin, cystatin C assay, urinalysis, random urine creati-

nine, random urine protein, random urine calcium, hepatitis

B core antibody IgG and IgM, hepatitis B surface antigen,

hepatitis B surface antibody, hepatitis C antibody, human

immunodeficiency virus 1/2 antibody/antigen with positive

reflex testing

(Continued)

International Journal of Epidemiology, 2021, Vol. 50, No. 1 40e



Table 3 Continued

Evaluation Domain Measures

Echocardiogram Cardiac function Left ventricular volume, mass, ejection fraction, E velocity, A

velocity, E/A ratio, isovolumetric relaxation time (IVRT),

deceleration time, medial annulus velocity, E/Em, estima-

tion of filling pressures, and evaluation of the pulmonary

veins, right atrial pressure and estimation of right ventricu-

lar systolic pressure

Pulmonary function testing Respiratory muscle

strength and gas

exchange

Forced vital capacity, forced expiratory volume, and peak ex-

piratory flow

Cardiac biomarker testing Diagnosis/prognosis

of heart failure

N-Terminal pro-brain natriuretic peptide (NT pro-BNP), tro-

ponin-T

Neuromuscular functional assessment Muscle strength and

flexibility

Knee extension and dorsiflexion strength, hand-grip strength,

ankle dorsiflexion active and passive range of motion, sit

and reach test

Exercise stress test Cardio-respiratory fitness using a modified Bruce protocol

Aerobic capacity Peak VO2 estimated with the Duke Activity Status Index

(DASI),38 six-minute walk test39

Mobility Timed Up and Go40

Anthropometrics Height, weight, body mass index, waist and hip circumference

Body composition Percent body fat, lean body mass, skeletal muscle mass and

bone mineral content from dual X-ray absorptiometry

(DXA) scans, lumbar bone mineral density using quantita-

tive computed tomography (QCT)

Balance Berg Balance Measure41

Overall physical

performance

Physical performance test (PPT)42

Fertility Semen analysis for male participants

Vision Ophthalmology

exam

Visual acuity testing, refraction testing, retinoscopy, ocular

pressure, examination under mydriasis, fundus photography

to screen for hypertensive retinopathy

Hearing Audiology exam Speech audiometry, tympanometry, otoacoustic emissions

testing

Cancer screening Subsequent

neoplasms

Colonoscopy, breast mammogram and magnetic resonance

imaging

Psychosocial assessment Social adjustment Comprehensive assessment by licensed social worker, assis-

tance with referrals to community providers and resources

for ongoing care as needed

Medical record abstraction Cancer-related treat-

ment exposures

Cumulative doses for 22 specific chemotherapeutic agents [ac-

tinomycin-D, carmustine, bleomycin, busulfan, carboplatin,

chlorambucil, cis-platinum, lomustine, cyclophosphamide

(oral, intravenous), cytosine arabinoside (intravenous, intra-

muscular, intrathecal, subcutaneous), daunorubicin, doxo-

rubicin, idarubicin, ifosfamide, melphalan, methotrexate

(intravenous, intramuscular, intrathecal), busulfan, nitrogen

mustard, procarbazine, thiotepa, etoposide (oral, intrave-

nous), tenopiside], surgical procedures, and radiation treat-

ment fields, dose and energy source

Radiation dosimetry Site-specific radia-

tion dose

reconstruction

Cranial, neck, chest, abdomen, pelvis, arm and leg

Chronic condition assessment Morbidity Assessed using modified CTCAE21

DNA collection Genetics Whole genome and exome sequencing

Mortality Mortality Linkage to the NDI, all cause and cause-specific mortality

aModified versions of questionnaires are administered to participants who are <18 years of age; for participants 11–18 years of age, parents and participants

complete the questionnaires; for participants <11 years of age, parents answer the questions on behalf of the child.
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completed a baseline assessment. Pulmonary, auditory, en-

docrine, reproductive, cardiac and neurocognitive adverse

health outcomes were common, with the cumulative preva-

lence of chronic conditions by organ-specific outcomes by

age 50.6

Bhatka et al.4 subsequently expanded upon these find-

ings by applying the mean cumulative count method,48

which estimates the mean number of recurrent or multiple

health events occurring in a cohort over time in the pres-

ence of competing risk events, in order to describe the

unique patterns and excess cumulative burden of chronic

health conditions experienced by childhood cancer survi-

vors compared with community controls. By age 50 years,

survivors experienced, on average, 17.1 grade 1–5 and 4.7

grade 3–5 chronic health conditions compared with 9.2

and 2.3, respectively, among community controls.

Most recently, Wang et al.49 utilized whole genome and

exome sequencing to assess the contribution of germline

genetic abnormalities to subsequent neoplasm risk in survi-

vors assessed for mutations in cancer predisposition genes.

Pathogenic/likely pathogenic mutations were identified in

5.8% of survivors and were associated with increased risk

of breast cancer and sarcoma in irradiated survivors and

for developing any subsequent neoplasm, breast cancer,

non-melanoma skin cancer and two or more histologically

distinct subsequent neoplasms among non-irradiated

survivors.

What are the main strengths and
weaknesses?

Through systematic, prospective medical assessments and

longitudinal follow-up, the SJLIFE cohort provides the op-

portunity to accurately characterize contributions of treat-

ment, behavioural, genetic and social factors to the health

status of childhood cancer survivors. A major strength of

SJLIFE is the ability to perform direct and longitudinal

medical assessments on a large cohort of prospectively

monitored childhood cancer survivors. Robust characteri-

zation of health outcomes and cancer-, cancer treatment-

and health behaviour-related exposures provide an unpar-

alleled opportunity to identify novel associations and to re-

fine our understanding of the effects of cancer and its

treatment on the health of aging survivors.

The SJLIFE study must be interpreted in the context of

a number of limitations. Notably, SJLIFE is a single-

institution study, therefore late effects and detection may

be biased by institutional practices, whereas population

demographics and ethnicity may not be generalizable to

the remainder of the USA. In addition, because it was not

established until 2007, many survivors treated in earlier

decades were no longer living at study onset, introducing

the potential for survival bias. Furthermore, while partici-

pation rates in survivorship research are typically high, it

remains possible that survivors with the highest burden of

late effects are more likely to decline participation.

However, access to treatment records for eligible non-

participants and regular linkage to NDI records well-

positions SJLIFE to better characterize these biases moving

forward. Lastly, as the SJLIFE demographics are reflective

of the surrounding population at large, the study is cur-

rently limited in its ability to perform robust analyses on

minority populations, therefore application of the findings

should be considered in the context of one’s surrounding

demographics.

Can I get hold of the data? Where can I find
out more?

SJCRH has established the St. Jude Cloud (http://www.

stjude.cloud/) to provide secure sharing and collaborative

analysis of large and complex datasets to facilitate research

addressing paediatric cancer and other rare diseases. The

St. Jude Cloud, developed as a partnership between

SJCRH, DNAnexus and Microsoft, is a secure cloud-based

data-sharing and collaboration environment. Data are ag-

gregated at the patient level, providing researchers access

to an extensive public repository of paediatric cancer geno-

mics data, accelerated data mining, analysis and visualiza-

tion capabilities. Data requests can be made on the website

and require a standard data-use agreement. The St. Jude

Cloud provides genomic sequencing data to the global re-

search community, while making complex computational

analysis pipelines available through a collection of bioin-

formatics tools designed to help both experts and non-

specialists interrogate genomic data. SJLIFE genomic data

consisting of 5020 (4382 survivor and 638 community

controls) whole genomes (30x) and whole exomes (100x)

are currently available to the scientific community on the

St. Jude Cloud.

Non-genomic SJLIFE data are posted to the

Survivorship Portal on the St. Jude Cloud and include de-

tailed information on: (i) cancer-related variables (diagno-

sis ICD-O-3 and ICCC-3), age at diagnosis, length of

follow-up, and treatment including region and organ-

specific radiation dosimetry, surgical procedures and medi-

cations including cumulative doses for individual chemo-

therapeutic agents, plus selected antibiotics and immune-

suppressants; (ii) sociodemographic data (sex, race, ethnic-

ity, education, income, employment) and health behav-

iours (e.g. smoking/tobacco use, drug use, alcohol

consumption, physical activity and diet); and (iii) outcomes

(modified CTCAE classification and severity grading for

190 medical and 18 neuropsychologic conditions,
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laboratory-based values (e.g. CBC, renal, liver, kidney, en-

docrine function) and procedural assessments (e.g. echo-

cardiography, pulmonary function, dual-energy X-ray

absorptiometry, etc.), data collected through physical func-

tion and neurocognitive assessments, and survivor-

reported data obtained via the portfolio of SJLIFE

questionnaires.

Supplementary data

Supplementary data are available at IJE online.
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