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ABSTRACT

Background: Survival rates following childhood cancer have increased, but survivors expe-
rience significant late effects. Long-term follow-up is recommended but imposes an
increasing burden on health services. We report prevalence of morbidity in a cohort of sur-
vivors from South Yorkshire based on: (i) case-note analysis and (ii) self-reported late
effects (parent-reported for under-16s).
Methods: Treatment information was taken from case-notes. Comparisons were made
between late effects described in notes and reported by 108 survivors aged >16 years,
and 45 parents of survivors (12-15 years).
Findings: Of 892 patients diagnosed with childhood cancer and some benign conditions reg-
istered on hospital databases from January 1990 to December 2005, 337 (37.8%) met eligibil-
ity criteria. Ninety-one survivors (>16) (84.3%, confidence interval [CI]: 76.0-90.6) reported
one or more late effects (mean = 3.5; CI: 3.0-4.1), significantly higher than the number of
late effects documented in medical notes (mean=0.7; CI: 0.5-0.9; t=-11.26, p <0.001).
Thirty-five parents (77.8%, CI: 65.1-90.4) reported late effects for their children (mean =2.7;
CI: 2.0-3.4), again higher than medical notes (mean = 0.7; CI: 0.4-1.1; t = 7.18, p < 0.001). More
than 30 specialties were involved in survivor care (mean = 1.5; CI: 1.4-1.6; range 0-6). Those
with more late effects saw more specialties (r = 0.51, p < 0.001).
Interpretation: We confirm the wide range of late effects experienced by survivors of child
cancer, significantly greater than those recorded in medical notes, and requiring care from
a range of specialties. Decisions about follow-up need to take account of patient-reported
morbidity and concerns.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction on tumour type and on treatment received. Both physical®

and psychological” late effects have been described and can
Survival rates following childhood cancer currently approach occur decades after treatment completion.® Consequently,
80%'~ but long-term health problems as a consequence of there have been calls for regular follow-up for survivors.’

the original tumour or treatment are common,*> depending Decisions about follow-up need to take into account
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Table 1 - Proposed levels of follow-up by Wallace et al.'*

Level Treatment Method of follow-up Frequency Examples
1 Surgery alone Post or telephone 1-2 years Wilm’s tumours stage I or II
Low risk Langerhans call histocytosis (single system disease)
Chemotherapy Germ cell tumours (surgery only)
2 Chemotherapy Led by nurse or 1-2 years Most patients (e.g. ALL in first remission)
Low dose cranial primary care doctor
irradiation (<24 Gy)
3 Radiotherapy except Medically supervised Annual Brain tumours

low-dose cranial irradiation Late effects clinic

HSCT
Patients with stage IV tumours (any type)

increasing numbers of survivors, the time-course of late ef-
fects and the need for early detection and treatment.

Based on national practice guidelines,’® Wallace et al.'* de-
scribed a risk stratification approach to define the appropriate
content of follow-up (Table 1). This recognises that some sur-
vivors need intensive follow-up while others may well be
served through primary care. Based on the treatment re-
ceived, survivors at low risk of late effects can be followed
by post or telephone, those at moderate risk by primary care
or by specialist nurses and those at higher risk would require
follow-up at least annually within a specialist late effects
clinic. Preliminary work has shown that survivors can be reli-
ably categorised to one of the three levels and those catego-
rised to higher level report more symptoms and late effects.*?

However, such stratification systems do not take account
of survivors’ views about their illness or need for care. Survi-
vors differ in their understanding of the cause and prognosis
of their cancer,*® and their views about the reasons for follow-
up care."*'® Furthermore, a significant sub-group of survivors
experience PTSD (post-traumatic stress disorder) and other
anxiety disorders.'® Survivors may be reluctant to be dis-
charged from oncology-based care, and question the compe-
tence of primary care doctors.'® Decisions to change the
frequency or intensity of the follow-up therefore need to take
into account survivors’ views about follow-up and emotional
consequences of the illness.

The general aims of this study were to inform current de-
bates about provision of different models of care by consider-
ing the appropriateness of stratification based on case-notes
analysis and survivor- (or parent-) reported late effects. Spe-
cifically, we report (1) a case-note analysis of patients treated
at Sheffield Children’s Hospital, South Yorkshire, UK between
1st January 1990 and 31st December 2005 and (2) a question-
naire survey of self-reported late effects, with the aims to
determine

(i) Prevalence of morbidity (number and type of late
effects and medication) and the range of expertise cur-
rently involved in the provision of care as documented
in medical notes.

(ii) Self-reported late effects (parent-reported for under-
16s).

(iii) The association between morbidity reported in medical
case-notes and those reported by survivors (or parents
of under 16-year olds).

(iv) Associations between risk stratification level, follow-up
and late effects.

2. Methods

In Sheffield, all survivors under 16 years are seen in clinics in
the Children’s Services. This includes a specialist late effects
clinic, and transition at approximately 16 years to a specialist
Late Effects Service organised at a local adult hospital.**?°
This is organised by a paediatric oncologist, adult endocrinol-
ogist, adult haematologist and clinical nurse specialist in late
effects supported by specialists in reproductive medicine and
psychiatry. Follow-up care is informed by national guide-
lines.’®?! Decisions about the timing of transition are taken
on grounds of physical and social maturity and are not based
on risk stratification level. Survivors not under the care of
Haematology/Oncology (e.g. benign tumours) are followed-
up elsewhere.

2.1. Procedure

Ethics and other approvals were obtained and eligible patients
were identified from databases at Sheffield Children’s Hospi-
tal. These databases included all the patients diagnosed with
childhood cancer and some benign conditions registered on
the National Childhood Cancer Register.

2.2. Case-note analysis

2.2.1. Inclusion criteria

Diagnosis of childhood cancer between 1st January 1990 and
31st December 2005; treatment completed at least 2 years pre-
viously; aged <16 years at diagnosis and between 12 and 35
years on 1st February 2008.

2.2.2. Exclusion criteria

Recent relapse (within 2 years) or palliative care, Langerhans’
cell histiocytosis (LCH) or benign teratomas, no local treat-
ment or follow-up (children < 12 were not recruited as late ef-
fects are unlikely to be evident).

Treatment summaries for eligible survivors were written
from medical notes up to the most recent clinic letter. Infor-
mation included diagnosis, date of diagnosis, treatment [(sur-
gery, radiotherapy, chemotherapy and haematopoietic stem
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cell transplantation (HSCT)); problems during treatment; end
of treatment date; relapses or SMNs (second malignant
neoplasms)] and current late effects, medication and consul-
tation with healthcare professionals. The treatment summa-
ries produced for each patient highlight recommended
follow-up investigations.

Risk stratification levels based on completed treatment
summaries were assigned to each survivor'* by two coders
(N.T,; T.U.). In cases of disagreement, an independent consul-
tant paediatric oncologist made the final decision.

2.3.  Survivor-reported late effects
Survivors meeting the eligibility criteria defined above were
identified from case-note analysis.

Survivors aged 16-35 years under regular follow-up in sec-
ondary care were posted a covering letter and an information
sheet, a consent form, a questionnaire and a freepost enve-
lope for return (Fig. 1). For survivors discharged or lost to fol-
low-up, letters were sent to the GP requesting information
about their address, health status and ability to give consent.
Where appropriate information was obtained, survivors were
sent information as described above. Those who did not re-
turn the questionnaire within 3 weeks were sent a reminder.
To meet ethics requirements, parents of survivors aged 12-16
years were approached by the late-effects specialist nurse

Patient identified from data base n=892

(T.U.) or a medical student (N.T.) during a scheduled clinic vis-
it and were asked to participate.

Nine survivors attending clinics within the recruitment
period who were not on the databases (because they were
initially treated elsewhere) were included. Treatment summa-
ries were written for these patients based on current case-
notes. Survivors who had never undergone treatment, who
had learning or language difficulties and were unable to com-
plete the questionnaire or who had transferred to another
area were excluded.

Treatment summaries were written for these survivors
based on current case-notes.

2.4. Measures: late effects

Survivors (over 16) and parents of younger survivors were gi-
ven a list of 16 common late effects (see Appendix)** and
asked ‘Although many may not be relevant for you, do you
now have any of these problems?’

2.5.  Data analysis

Data were double entered into Microsoft Excel and were con-
verted to an SPSS database (version 15.0). SPSS and STATA
10.0 were used for all statistical analyses. Descriptive statis-
tics were used to describe the frequency of late effects,

Excluded n=555

\ 4

A 4

Reasons:

died, moved away from Sheffield,
current relapse, did not fulfill age

criteria, end of treatment <2 years,

LCH/ benign teratoma.

Eligible for audit n=337

\4

Not attending clinic during study
period or no information available n=

Survivors not in original
database n=4

A 4 A

A

4

n=69

Survivors not in original
database n=5

Over 16s sent questionnaire n=218

Parents of under 16s given
questionnaire n=59

A 4

A

Over 16s responders n=118
Usable questionnaires n=108

Under 16s responders n=48
Usable questionnaires n=45

Fig. 1 — Study participation.
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number of medications and type of follow-up. Correlations
and ANOVAs were used to investigate associations between
the number of late effects and other variables. Descriptive
analyses, £2- and t-tests were used to describe the sample
and frequency of survivor/parent-reported late effects. t-Tests
and ANOVAS were used to compare the survivor/parent-re-
ported late effects. Agreement between late effects docu-
mented in medical notes and those reported by survivors/
parents were analysed using McNemar tests (where sample
sizes were adequate).

3. Results

3.1.  Case-note analysis

Eight hundred and ninety two patients were registered be-
tween 1st January 1990 and 31st December 2005. After apply-
ing inclusion and exclusion criteria, 337 (37.8%) remained
eligible. Eligible survivors (35.6%, n=120) had been treated
for leukaemia, 13.9% (n=47) for lymphoma, 26.7% (n=90)
for CNS tumours and 23.1% (n = 78) for other solid tumours.
Demographic and other medical information are shown in
Table 2.

3.1.1. Prevalence of morbidity from case-notes

3.1.1.1. Number and type of late effects. For 47 (13.9%) cases,
no information about late effects was recorded. Among the
remainder (n=290), 54.1% (95% confidence interval (CI):
48.2-60.0; n=157) were recorded as having late effects
(mean = 1.4; CI: 1.2-1.6; range = 0-10). Significantly more late
effects were recorded for CNS tumour survivors (mean = 2.8;

CI: 2.1-3.5) than others (leukaemia: mean =1.1, CI: 0.7-1.4;
lymphoma: mean = 0.8, CI: 0.4-1.3; solid tumours; mean = 0.8,
CI: 0.6-1.0; F = 18.4; p < 0.001).

3.1.1.2. Current medications. No information was available for
14.8% of the sample (n = 50). For the remainder (n = 287), 39.7%
(CI: 34.0-45.6; n=114) were taking regular medication
(mean =1.0; CI: 0.8-1.2; range 0-15). Survivors with more
late effects were prescribed more medications (r=0.67,
p <0.001).

3.1.1.3. Follow-up. Sixty-one survivors (18.1%) were not rece-
iving secondary care locally (formally discharged to primary
care n = 12; moved house n = 12; previously seen in late effects
clinic but no appointments in last 2 years n = 15; previously
seen by neurosurgeons n=38; no information n=14). The
majority of the remaining survivors were receiving follow-
up from an oncologist or haematologist, with 55% attending
the adult late effects clinic.

After excluding twelve patients who had been formally
discharged, most survivors were seen annually (n=131;
48.2%) with 49 (18.0%) seen less frequently and 80 (29.4%)
more frequently (Table 5). The information regarding fre-
quency of follow-up was not available for 65 survivors
(19.3%). Follow-up was less frequent the longer the time since
end of treatment (r = -0.37, p < 0.001).

A wide range of specialties was involved in survivor care
(mean = 1.5; CI: 1.4-1.6; range 0-6). Those with more late ef-
fects saw more specialties (r = 0.51, p < 0.001), but longer since
treatment completion was associated with fewer specialties
(r=-0.18, p = 0.003).

Table 2 — Sample demographics.

Total survivor group

Adult survivors Parents completing

completing questionnaire questionnaire

N % N % N %
Total 337 108 45
Gender: male 191 56.7 51 47.2 22 48.9
Diagnosis
Leukaemia 120 35.6 38 35.2 23 51.1
Lymphoma 47 13.9 24 22.2
CNS tumours 90 26.7 24 22.2 8 17.8
Other solid tumours 78 23.1 22 20.4 14 31.1
Treatment
Chemotherapy 259 76.9 90 83.3 40 88.9
Radiotherapy 94 27.9 30 27.8 15 333
Surgery 165 49.0 48 444 20 444
HSCT? 19 5.6 6 5.6 3 6.7
Relapse/SMNP 27 8.0 8 7.4 4 8.9

Mean (95% CI°) Range Mean (95% CI)  Range Mean (95% CI) Range

Mean age 19.5 (19.0-20.0) 12.3-34.1 20.8 (20.0-21.5) 16.0-32.6 13.7 (13.4-14.0) 12.0-15.9
Mean age at diagnosis 8.0 (7.6-8.5) 0-16.1 9.0 (8.1-9.8) 0.0-16.0 5.1 (4.2-6.0) 0.2-11.5
Mean time since end of treatment 10.1 (9.7-10.6).  2.5-18.1 10.5 (9.7-11.3) 2.1-18 6.7 (5.8-7.6) 2.9-13.9

& HSCT: haematopoietic stem cell transplantation.
b SMN: second malignant neoplasm.
€ 95% CI: 95% confidence interval.
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3.1.2.
16s)
3.1.2.1. Survivors >16 years. A total of 218 survivors were
eligible (214 from case-note analysis) and 118 (54.1%) re-
sponded. Ten (4.6%) replied indicating they did not wish to
participate. The remaining 108 survivors completed the ques-
tionnaires (Table 2). There was no significant difference be-
tween responders and non-responders in the number of late
effects documented in medical notes (t = -1.31, p = 0.19), chro-
nological age, age at diagnosis, time since treatment comple-
tion or diagnostic group but significantly more females
(65.6%) than males (46.1%) returned the questionnaires
(6% =8.31, p=0.004).

Ninety-one survivors (84.3%, CI: 76.0-90.6) reported late ef-
fects. There were no differences depending on diagnosis (leu-
kaemia: mean =3.2; CI: 2.1-4.2; lymphoma: mean = 3.5; CI:
2.4-4.5; CNS tumours: mean =4.9; CI: 3.7-6.1; solid tumours:
mean = 2.8; CI: 1.6-3.9; F = 2.53; p = 0.061).

Self-reported late effects (parent-reported for under-

3.1.2.2. Survivors <16 years. Fifty-nine eligible families (54
from case-note analysis) attended clinic during the recruit-
ment period and 48 completed the questionnaires (81.36%).
There were no differences between responders and non-
responders depending on gender (¢? = 0.66; p = 0.415), chrono-
logical age (t=1.64; p=0.108), age at diagnosis (t=0.60;
p = 0.550) or number of late effects as documented in medical
notes (t=-0.24; p=0.81). The data from 3 families were
incomplete. Thus, the information for the final sample was
based on 45 parents (40 mothers; 88.9%; Table 2). Thirty-five
parents reported late effects in their children. The parents
of CNS tumour survivors (mean =4.4; CI: 2.6-6.2) reported
more late effects than the parents of leukaemia (mean = 2.6;
CIL: 1.6-3.7) or solid tumour survivors (mean = 1.8; CI: 0.7-2.8;
F=3.4;p=0.043).

3.1.3. Relationship between late effects in case-notes and self-
or parent report

3.1.3.1. Survivors >16 years. Since a wider range of late effects
was recorded in medical notes compared with those of the
survivor checklist, comparisons were made only for the over-
lapping items. Among those over 16 years, 91 survivors re-
ported late effects (mean=3.5; CI: 3.0-4.1; range 0-16)
significantly higher than those documented in medical
notes (mean = 0.7; CI: 0.5-0.9; range 0-5; t =-11.26, p < 0.001)
(Fig. 2).

3.1.3.2. Survivors <16 years. Thirty-five parents reported late
effects in their children (77.8%, CI: 65.1-90.4, m = 2.7; CI: 2.0
3.4; range = 0-8), significantly higher than those documented
in medical notes (mean =0.7; CI: 0.3-1.1; range 0-5; t=7.18;
p <0.001) (Fig. 3).

3.1.4. Associations between risk stratification level, follow-up
and late effects

Insufficient information was available to assign a risk stratifi-
cation level to two survivors (0.6%), and they were therefore
excluded from subsequent analyses (n=335). Excellent in-
ter-rater agreement was achieved for 92.6% (n=312) of the
sample. An independent paediatric oncologist assigned levels
for the remaining 23 survivors (6.8%).

W Medical notes O survivor reported
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Fig. 2 - Comparison of self-reported late effects and late
effects documented in medical notes (over 16s, n = 108).
McNemar test: *p < 0.05; **p < 0.01; ***p < 0.001.
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Fig. 3 - Comparison of late effects reported by parents (for
under-16s) and that documented in medical notes (n = 45).

Level 3 (n = 99) survivors had significantly more late effects
recorded in medical notes (mean = 3.1; CI: 2.6-3.6) than level 1
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Table 3 - Late effects experienced by survivors as documented in medical notes: n = 290 (no information for 47 survivors).

Late effect Level 1 (n=38)

Level 2 (n = 160)

Level 3 (n=92) Total sample (n = 290)

No late effects 73.7% 60.0% 6.5% 130 (44.8%)
Endocrine
Thyroid problems 0 1.3% 43.5% 42 (14.5%)
Growth hormone deficiency 0 0.6% 33.7% 32 (11.0%)
Gonadal dysfunction 0 3.8% 27.2% 31 (10.7%)
Adrenal insufficiency 0 0 19.6% 18 (6.2%)
Diabetes/insulin resistance 0 0.6% 8.7% 9 (3.1%)
Other endocrine problems 0 1.9% 9.8% 12 (4.1%)
Growth problems 0 2.5% 2.2% 6 (2.1%)
Weight gain 0 1.9% 4.3% 7 (2.4%)
Fertility problems 0 1.3% 1.1% 3 (1.0%)
Neuropsychological
Learning or memory problems 2.6% 5.0% 22.8% 30 (10.3%)
Epilepsy 7.9% 0.6% 6.5% 10 (3.4%)
Other neurological problems 7.9% 5.0% 25.0% 34 (11.7%)
Psychosocial
Depression 0 3.8% 0 6 (2.1%)
Other psychosocial problems 2.6% 4.4% 6.5% 14 (4.8%)
Fatigue 2.6% 0 2.2% 3 (1.0%)
Sensory
Poor eyesight/visual deficits 0 2.5% 16.3% 19 (6.6%)
Hearing problems 2.6% 0 5.4% 6 (2.1%)
Organ toxicity
Cardiac dysfunction 0 6.3% 4.3% 14 (4.8%)
Respiratory dysfunction 2.6% 0.6% 5.4% 7 (2.4%)
GI problems 0 3.1% 8.7% 13 (4.5%)
Kidney dysfunction 2.6% 2.5% 7.6% 12 (4.1%)
Miscellaneous
Osteoporosis 0 1.9% 9.8% 12 (4.1%)
Urological problems 0 3.1% 3.3% 8 (2.8%)
Musculoskeletal problems 0 5.6% 18.5% 26 (9.0%)
SMNs 0 0 3.3% 3 (1.0%)
Other late effects 0 6.3% 12.0% 21 (7.2%)
(n=55) (mean=0.3; CI: 0.1-0.5) and level 2 (n=181) ported late effects (level 1 mean = 1.2, CI: 0.0-2.6; range 0-3;

(mean = 0.6; CI: 0.5-0.8; F = 76.03; p < 0.001) survivors (Table 3).
They were also prescribed more medications (mean = 2.3; CI:
1.8-2.8) than level 1 (mean = 0.2; CI: 0.0-0.3) and level 2 survi-
vors (mean = 0.4; CI: 0.2-0.6; F = 46.38; p < 0.001).

More level 1 (n = 11) survivors compared with level 2 (n = 0)
and level 3 (n=1) survivors had been formally discharged
from secondary care. Most level one survivors receiving fol-
low-up were seen by a neurosurgeon (15/43; 34.9%) in neu-
ro-oncology clinic (n=6; 14.0%) or by an oncologist alone
(n=5; 11.6%). Most level 2 (125/157; 79.6%) and 3 survivors
(70/88; 79.5%) were followed-up in an oncology-led late effects
clinic (Table 4). Level 3 survivors were seeing more specialties
(mean =1.9; CI: 1.7-2.1) than level 1 (mean = 1.1; CI: 0.8-1.5)
and level 2 survivors (mean=1.4; CI: 1.2-1.5; F=12.07,
p <0.001).

Survivors (>16s) in higher risk stratification groups also re-
ported significantly more late effects themselves than those
in lower groups (level 1 mean = 2.3, CI: 0.4-4.2; range 0-5; level
2 mean = 3.0, CI: 2.3-3.6, range 0-16; level 3 mean=5.1, CI:
4.0-6.1, range 0-13; F(2, 105) =7.28, p = 0.001). Similar results
were obtained for under-16 survivors based on parent-re-

level 2 mean = 2.1, CI: 1.0-3.2, range 0-8; level 3 mean = 3.6,
CI: 2.5-4.6, range 0-73; F(2, 43) = 3.25, p = 0.048).

4, Discussion

In order to inform provision of services, we conducted a case-
note analysis and follow-up of a cohort of childhood cancer
survivors diagnosed between 1990 and 2005, supplemented
by information from survivors and parents of younger
children.

Based on the available medical notes, at least one late ef-
fect was recorded in notes for 54%; somewhat lower (58-
74.5%) than previous work where data were also taken from
medical notes.?* Survivors (84.3%) themselves reported at
least one late effect, higher than other reports of survivor-re-
ported data (62.3%).° Relatively few patients had been dis-
charged. Nearly 60% were followed-up in paediatric or adult
late effects clinics and a further 14% by an oncologist or hae-
matologist. Over 75% were followed-up annually or more fre-
quently. Considerably more specialties were involved in
patient care, compared with previous reports.?” This range re-
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Table 4 - Percentage of survivors seen by different specialties: n = 288 (no information for 49 survivors).

Level 2 (n =157)

Level 3 (n = 88) Total (n = 288)

Specialty Level 1 (n = 43)
Formally discharged 25.6%
Oncology

Adult late effects clinic 7.0%
Paediatric late effects 2.3%
Oncology 11.6%
Neuro-oncology 14.0%
Orthopaedic oncology 0
Neurosurgery 34.9%
Ophthalmology 7.0%
Haematology 0
Orthopaedics 2.3%
Neurology 4.7%
Dermatology 2.3%
Plastic Surgery 2.3%
Cardiology 0
Mental health professional 0
Endocrinology 0
Urology 2.3%
Gynaecology 4.7%
Paediatric surgery 0
Respiratory medicine 2.3%
Nephrology 2.3%
Dietician 0
Dentistry 2.3%
ENT 2.3%
Gastroenterology 0
Metabolic bone 0
General surgery 2.3%
Audiology 0
General paediatrics 2.3%
Physiotherapy 0
Community paediatrics 0
Endocrine surgery 0
General medicine 2.3%
Speech and language therapy 2.3%
Immunology 0
Rheumatology 0

0 1.1% 12 (4.7%)
65.0% 61.4% 159 (55.2%)
14.6% 18.2% 40 (13.9%)
9.6% 8.0% 27 (9.4%)
1.3% 8.0% 15 (5.2%)
2.5% 0 4 (1.4%)
1.9% 9.0% 26 (9.0%)
2.5% 21.6% 26 (9.0%)
8.3% 1.1% 14 (4.9%)
4.5% 6.8% 14 (4.9%)
1.3% 8.0% 11 (3.8%)
1.3% 6.8% 9 (3.1%)
2.5% 2.3% 7 (2.4%)
3.8% 1.1% 7 (2.4%)
2.5% 2.3% 6 (2.1%)
0.6% 6.8% 7 (2.4%)
1.9% 1.1% 5 (1.7%)
1.3% 1.1% 5 (1.7%)
2.5% 1.1% 5 (1.7%)
0 5.7% 6 (2.1%)
0.6% 3.4% 5 (1.7%)
1.9% 1.1% 4 (1.4%)
1.3% 1.1% 4 (1.4%)
1.3% 1.1% 4 (1.4%)
1.3% 1.1% 3 (1.0%)
0.6% 2.3% 3 (1.0%)
(0.6% 1.1% 3 (1.0%)
0 3.4% 3 (1.0%)
0 1.1% 2 (0.7%)
1.3% 0 2 (0.7%)
0 1.1% 1 (0.4%)
0 1.1% 1 (0.4%)
0 0 1 (0.4%)
0 0 1 (0.4%)
0 1.1% 1 (0.4%)
0 1.1% 1 (0.4%)

Table 5 - Association between risk stratification and frequency of follow-up: n = 272 (no information for 65 survivors).

Frequency Level 1 (n=39) Level 2 (n=151) Level 3 (n = 82) Total (n = 272)
3-6 Monthly 1 (2.6%) 5 (3.3%) 16 (19.5%) 22 (8.1%)
6-12 Monthly 2 (5.1%) 28 (18.5%) 28 (34.1%) 58 (21.3%)
Yearly 24 (61.5%) 74 (49.0%) 33 (40.2%) 131 (48.2%)
2-Yearly 1 (2.6%) 39 (25.8%) 4 (4.9%) 44 (16.2%)
5-Yearly 1 (0.7%) 1 (0.4%)
Open 4 (2.7%) 4 (1.5%)
Discharged 11 (28.2%) 1 (1.2%) 12 (4.4%)

flects the diverse late effects experienced by survivors and the
need for multi-disciplinary care.

We found a significant discrepancy between late effects re-
corded in medical notes and those reported by survivors or
parents, especially for those involving very general problems
such as mood swings, weight gain and learning problems.
There are a number of possible explanations for these dis-
crepancies. Some problems reported by survivors may be

managed in primary care and consequently not documented
in hospital notes. Psychological problems may simply not be
recorded in notes, perhaps because survivors assume it is
not appropriate to burden a busy oncologist with such infor-
mation. It is possible that survivors and parents of younger
children misinterpreted the task, and recorded late effects
they understood might be a problem in the future. This may
explain the relatively high incidence of second cancers
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reported by survivors; they reflect concerns about possible fu-
ture problems. In addition, recurrent disease may be mis-
taken for second cancer and reported as such by parents
and survivors. Our data suggest that reliance on either case-
notes or patient report alone is insufficient. Some problems
(e.g. learning/memory problems, depression) may be more
reliably reported by survivors and are unlikely to be recorded
in case-notes.

Discrepancies between survivor-reported late effects and
those recorded in medical notes demonstrate the need to rou-
tinely consult with survivors and their families. Differences
between survivors’ reports of late effects and those docu-
mented in notes may potentially cause problems if stratified
follow-up is routinely adopted. This applies especially to pa-
tients who feel that their current or future health is poorer
than that might be anticipated by medical staff whose knowl-
edge is based on late effects typical of the specific cancer.

Information in medical notes was sufficient to assign risk
stratification for over 99% of patients and inter-rater agree-
ment (over 90%) was excellent. Survivors in higher risk strat-
ification groups had more late effects, were taking more
medications and seeing more specialties than those in lower
levels. Thus, we provide further support for the comprehen-
siveness of this system and ease with which survivors can
be stratified based on available information.’?

Reflecting the large number of low-grade CNS tumours in-
cluded, level 1 survivors had relatively few late effects, sup-
porting the appropriateness of postal or telephone follow-
up. Less than two-thirds were receiving regular follow-up in
secondary care. However, there was rarely evidence of formal
discharge to primary care. A formal discharge letter summa-
rising treatment, current and potential health problems is
essential to ensure appropriate follow-up in primary care.

Over 50% of level 2 survivors had no late effects recorded
in medical notes. The most common problem was cardiac
dysfunction, probably related to the use of anthracyclines.*
Over 90% of level 3 survivors experienced late effects. Endo-
crine problems, especially thyroid dysfunction, were preva-
lent and one in five had learning or memory problems.
These must be expected given the large number of patients
who receive cranial radiotherapy/TBI following brain tumours
or HSCT.

Almost all level 2 and level 3 survivors were receiving reg-
ular follow-up with an oncologist or haematologist (including
almost three-quarters in late effects clinics), with just over
10% lost to follow-up and only one discharged. Although level
2 and 3 survivors received similar follow-up, level 3 survivors
had more frequent appointments and were under the care of
more specialties than level 2 survivors.

Study limitations include the fact that the data were col-
lected from a single regional centre. Although a common crit-
icism is that single centre studies are non-representative, we
were able to account for all survivors who had survived over a
defined period, excluding those who relapsed within the pre-
vious 2 years and those moving away and thus lost to follow-
up. Inclusion of survivors in relapse would affect the results
to the extent that they would be expected to show greater
morbidity. Furthermore, given national protocols, there is no
reason to suppose that survivors in our clinic differ signifi-
cantly from the general population of cancer survivors. Thus,

our conclusions regarding the needs for follow-up among sur-
vivors should be applicable to the population at large.

Response rates for self-report measures were reasonably
good (54.1% for survivors over 16 and 81.4% for under-16s
and parents) and comparable with previous research,'®*”:?3
with male survivors having poorer response rates. The sam-
ple did not include children under 12, adults over 35 and those
treated before 1990 or after 2005. Those diagnosed before 1990
would have experienced different treatment regimens and
lower survival rates. Patients are more likely to become lost
to follow-up as age and time since treatment completion in-
creases®® and so different trends would be expected for pa-
tients diagnosed before 1990. Some benign tumours,
including teratomas, were excluded, as many of these survi-
vors had never been under the care of a paediatric oncologist.
Information about survivors was restricted to notes in Shef-
field Children’s Hospital and one adult hospital where the late
effects clinic is run. Our sample was predominantly white,
limiting any generalisation to other ethnic groups. The supe-
rior response rate from females is common, and may reflect
their greater interest in health issues.”

Finally, survivors were only coded into risk stratification
levels at one time point based on treatment information. If
information about current problems was included, some sur-
vivors may fall into different groups. Flexibility between lev-
els has always been considered an integral part of the risk
stratification system.*! It would be useful to compare the rela-
tionship between the stratification levels determined in this
study with criteria from other schemas such as the Common
Terminology Criteria for Adverse Events.?® However, neither
approach takes account of emotional distress consequent
on childhood cancer. Eight-year incidence of mental disorders
of 18.6% (95% CI: 12.47, 24.8) has been described by Schrag
et al.,”” with significant predictors being cancer diagnosis,
age group, treatment and previous mental disorder.

4.1.  Clinical implications

As might be expected, a significant proportion of level 1 survi-
vors was lost to follow-up, but there was little evidence of for-
mal discharge to primary care. Formal discharge to primary
care with clear treatment summaries and guidelines about
current and potential health problems is essential to ensure
on-going and appropriate care. The potential value of postal
or phone follow-up, for survivors or to guide future care, also
needs exploration. The wide range of specialties (e.g. neuro-
surgery, ophthalmology, dermatology) involved in patient
care emphasises the continuing burden of cancer survival
for patients, costs to the health service and burden on fami-
lies who must attend multiple hospital appointments.

Our data confirm the wide range of late effects experi-
enced by survivors of child cancer and support arguments
for stratified care. The study is unique in linking case-note
analysis of late effects with survivors’ own reports about
experienced morbidity. We conclude that survivors’ perceived
needs exceed those documented in medical records espe-
cially for those that include general problems that may or
may not be associated with cancer or its treatment. The pa-
tients may be reluctant to raise some of these issues with
oncologists®® and in their turn, oncologists are not always
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able to identify depression in their patients.?® It is therefore
essential to consult both medical notes and survivors before
instigating changes in follow-up. Discrepancies between
medical notes and survivor or parent reports suggest that
decisions about follow-up based on case-notes alone will re-
sult in underestimates of the extent of morbidity in the survi-
vor population.
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Appendix
Question about late effects

Health problems

Below is a list of common problems that can occur after a seri-
ous illness. Although many may not be relevant for you, do
you now have any of these problems? Please tick one circle
on each line
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