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ORIGINAL ARTICLE

Follow-up of long-term cancer survivors in the Nordic countries
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Abstract

Cancer survivors are at increased risk of developing different co-morbid conditions. With an increasing number of long-term
cancer survivors in the Nordic countries, the need for recommendations for long-term follow-up has become necessary.
However, at present there are no general guidelines for follow-up in the Nordic countries. Three steps of follow-up should
be distinguished and the objectives associated with each: 1) Follow-up research done as clinical studies in cancer survivors
and as registry-based epidemiological investigations. Whenever possible these approaches should be combined with
translational research relating clinical observations with findings from biological material for increased understanding of
pathophysiology and aetiology. Such investigation has to provide evidence-based knowledge of late effects associated with
the malignancy itself and its treatment. The Nordic countries have excellent possibilities for conducting such follow-up
research; 2) Creation of guidelines, in an attempt to put results from research into clinical practice, should take the local
situation and resources into consideration. Provision of an individualized Survivorship Care Plan is a first step; 3)
Implementation of guidelines into daily health care. Guidelines have little influence on long-term cancer care if they do not
reach the practitioners and convince them to comply. There is a need for well-planned follow-up to manage and reduce
possible treatment-related morbidity and mortality in cancer survivors. The Nordic countries provide excellent possibilities
for relevant research, but lack, so far evidence-based guidelines. In agreement with the initiatives of ASCO the development
of Survivor Care Plans is the first step to improve on this situation.

Each year more than 100 000 people are diagnosed
with cancer in the Nordic countries (www.ncu.un).
Each of the Nordic national cancer registries report
of increasing incidence rates, and there are no sign
this tendency will change within the next decades.
Today about 60% of all cancer patients can expect to
live for at least five years and between 30% and 40%
live for at least 20 years [1]. Thus approximately
800 000 individuals live in the Nordic countries with
a prior diagnosis of cancer and its consequences.
Much information on long-term effects after
cancer and its treatment is based on studies of
survivors after childhood cancer and cancer in young
adults. Today, between 75% and 95% of these
patients are rendered tumour-free [2]. However, in
comparison to age-matched controls, increased
mortality rates have been demonstrated in survivors

after childhood cancer, especially due to second
malignancies and cardio-vascular events [3—8].
Other health-related problems include gonadal dys-
function, metabolic syndrome, cognitive impairment
and growth problems [9-15].

Solid second tumours usually start to occur 10
years or more after irradiation, whereas the risk of
secondary leukaemia peaks after 5 to 10 years after
chemotherapy and declines steadily thereafter
[16,17]. Long-term cardiovascular effects are de-
scribed after both chemotherapy and radiotherapy
in tumour-free survivors after testicular cancer,
Hodgkin’s lymphoma and breast cancer [18-20].
Other well-documented late effects include hearing
reduction, tinnitus and peripheral neuropathy after
cisplatin-based chemotherapy [21]. Oncological
surgery is also associated with specific long-term
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effects. Examples are lymph oedema in the arm
after extensive lymph node dissection for breast
cancer or urinary incontinence and erectile dys-
function after radical prostatectomy [22,23]. Except
probably for female breast cancer much limited
research has been done in long-term cancer survi-
vors above the age of 50 years (bladder and prostate
cancer, gynaecological and GI cancer). Though the
risk of second cancer sometimes has been explored
[24,25] sparse data are available about non-malig-
nant late sequelae for these cancer survivors. The
recent decade’s research on quality of life has,
however, drawn the attention to previously unrec-
ognised somatic and psychological late effects,
which can have significant impact on cancer survi-
vors lives. The recognition on such objective and
subjective late treatment-related morbidity has con-
tributed to several important treatment modifica-
tions such as the reduction of target fields and
target doses in Hodgkin’s lymphoma [26], semi-
noma [27] and improved radiotherapy techniques
for breast cancer [20]. For other cancer sites the
overall treatment intensity has admittedly rather
increased by combining “standard surgery” with
radiotherapy and chemotherapy, as for example in
case of rectum cancer. The long-term effects of
such combination treatment represent important
issues of today’s clinical research [28]. Overall, the
awareness of late effects after cancer and their
prevention and treatment is increasing, but there
are still many questions to be answered, such as the
overall burden of late effects for the individual or
the interaction between aging and late adverse
effects. The severity of late effects shows a con-
siderable inter-patient variability. At present it is
impossible to predict at start of cancer treatment to
what extent an individual patient will develop late
effects. Assessment of genetic susceptibility for
radiation or chemotherapy effects may in the future
contribute to increase our understanding of this
interpatient variability [29—31]. The principal aims
of long-term follow-up after cancer care are pre-
vention, early diagnosis and treatment of morbidity
related to cancer or its treatment, including evi-
dence-based counselling. Further, insight into de-
velopment and aetiology of the late effects after
cancer treatment will assist toxicity-reducing mod-
ification of therapy in future cancer patients.
However, oncologists and cancer patients should
always bear in mind that the primary goal of cancer
treatment is cure or at least long-lasting palliation.
Today’s research on long-term effects after cancer
will hopefully enable the establishment of an
optimal balance between this goal and the risk of
inevitable long-term sequelae. Cost-effective guide-
lines have to be written for follow-up of the

different cancer types, based on the individual
patient’s risk of long-term toxicity and having in
mind that the absolute number of long-term
survivors with severe problems is low.

One major problem to establish cost-effective
guidelines for long-term follow-up of cancer survi-
vors is the fact that many severe late effects become
clinically recognizable after latency of 10 years or
more, at the time when the patient no longer is seen
by the responsible oncological unit. Due to the
relatively stable population in the Nordic countries
and the high quality of population-based registries
the Nordic countries have particular advantages to
overcome this problem and to perform long-term
research in cancer survivors in order to reach the
above aim. A further challenge is to involve the
primary health care service in the follow-up of cancer
patients.

The present situation on follow-up of long-term
cancer survivors in the Nordic countries

At present, there are no general guidelines for follow-
up of long-term cancer survivors in the Nordic
countries, though multiple studies performed at
Nordic hospitals or Cancer Registries have provided
valuable results concerning long-term morbidity
after cancer.

In Sweden, the National Board of Health and
Welfare (www.socialstyrelsen.se) has published re-
gional as well as national cancer treatment programs
for most tumour groups. These treatment programs
discuss to some extent possible late effects related to
treatment, but most of the recommendations are
directed towards the detection of relapse and im-
provement of cancer-free survival.

The Danish National Cancer Plan II [32] recom-
mends not only a general improvement in cancer
health care services, but also an improved health care
for cancer survivors. Cooperation between the pri-
mary care sector and oncologists is suggested to
strengthen the quality of long-term rehabilitation for
cancer survivors.

In 2004 the Directorate for Health and Social
Affairs of Norway published National Cancer Plan
[33], which also focused on long-term cancer
survivors and possible late effects. The report
suggested a national follow-up centre for long-term
cancer survivors. In 2005, a National Centre for
Long-Term Studies after Cancer was established at
Rikshospitalet — Radiumhospitalet Medical Centre
by the Norwegian Ministry of Health and Care
Services. The main objectives of this division are to
perform research on diagnosis, prevention and
treatment of long-term side-effects and, if possible,
to provide medical care to those experiencing such
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adverse effects. The centre should also provide
relevant guidelines to be used in future cancer
patients.

How should follow-up of long-term cancer
survivors in the Nordic countries be designed?

Recommendations for follow-up of long-term cancer
survivors should be based on three steps:

1. Follow-up research: The type of long-term
effects, their incidence and relation to previous
cancer and their pathophysiology should be
assessed. As not all morbidity in cancer survi-
vors is related to their cancer experience, but
may be a consequence of aging or an unhealthy
life style comparison with age- and gender-
matched normal population cohorts is essen-
tial.

2. Development of guidelines: Guidelines should
be created in an attempt to put evidence from
research into practice. Guidelines should ad-
dress time schedules and type of examinations
and determine which health care level is re-
sponsible for the follow-up. The guidelines
should also outline essential features of a
written Survivorship Care Plan to be given to
the patient at the end of specialist oncological
care. A Survivorship Care Plan should contain
information on his/her treatment, complica-
tions and risk of adverse long-term effects and
how the latter can be prevented or reduced.

3. Implementation: Communication with the
community health care professionals and their
appropriate post-graduate education are essen-
tial pillars of these phase when guidelines are to
be transferred into clinical practice.

Step 1 Follow-up research

Patient- and treatment-related heterogeneity is a
major challenge in follow-up research: A multitude
of factors contributes to morbidity in cancer survi-
vors such as environmental factors, life style (smok-
ing, nutrition, physical activity) and patient-related
variables such as age, gender and hormones [34,35].
In addition, the variability of tumour sites, variable
treatment and responsiveness to treatment increase
the complexity of follow-up research in cancer
survivors.

Follow-up research may consist of retrospective
cross-sectional studies, but should also be based on
longitudinal investigations with repeated examina-
tions of cohorts of interest. Cross-sectional studies in
cancer survivors generally require the establishment
of an age- and gender-matched control group in

order to identify the cancer-specific late toxicity.
Cross-sectional studies are used for generating new
hypotheses, whereas longitudinal studies contribute
to a more casual evaluation of long-term trends in
the development of late effects. One model for the
longitudinal studies are repeated surveys among
clearly defined large populations [36,37]. The can-
cer patients in such cohorts can be identified by
merging with the Cancer Registry by the personal
identification number given to each citizen in the
Nordic countries. Such studies allow comparison of
cancer survivors’ incidence and prevalence of late
effects with a cancer-free population. An example for
such study is research done by Nord et al. [38,39],
identifying cancer survivors in the Nord-Trendelag
Health survey [40]. The authors compared health
problems in cancer patients with those of the cancer-
free individuals based on data as registered in the
Cancer Registry of Norway. However, information
on treatment data and extent of the disease as
recorded to the National Cancer Registries is often
incomplete. Registry-based studies need therefore to
be supplemented by more detailed clinical studies
evaluating the impact of overall treatment, pre-
treatment co-morbidity and major post-treatment
health events. Questionnaire-based surveys among
cancer survivors from population-based studies
should be combined with clinical examinations
which also provide the possibility to collect biological
material for the assessment of genetic and biochem-
ical profiles thus increasing the understanding of
pathophysiological pathways.

A third option of long-term cancer research would
be to use data from large phase III clinical trials [37].
In such studies, a large cohort is usually identified
characterized by relatively similar pre-treatment
eligibility criteria and standardised treatment mod-
alities. Another benefit of this approach is that
cancer survivors from large phase III trials are
regularly monitored resulting in longitudinal data
which could be helpful in the understanding of
intermediate steps leading to possible late effects.

Step 2 Development of guidelines for follow-up of cancer
SUrvIVOrS

Clinical guidelines are systematically developed
statements to assist specialists, general practitioners
and patients to decide about appropriate health care
for cancer survivors [41]. The intention should be to
decrease adverse health effects related to cancer and
to increase quality of life. Evidence-based guidelines
are based on linkage between the therapeutic ex-
posure and observed late effects and their risk factors
including screening recommendations considering
clinical experience.



436 C. Nord et al.

Guidelines for follow-up care of long-term cancer
survivors should at least include recommendations
for a) monitoring of health status, b) early detection
of late effects, c) treatment of late effects and d) life
style adjustments.

As cancer therapy differs in relation to the type of
cancer, the patient’s age, the calendar year period of
treatment guidelines have to take into account this
variability [42].

Step 3 The implementation of guidelines

The implementation of guidelines should take the
local situation and resources into consideration.
The general practitioners’ adherence to guidelines
is critical when translating recommendations into
clinical practice [41]. Many clinicians may be
unwilling to change their routine due to “no
interest”, or they may have concerns about patient
or peer resistance. Implementation of guidelines
means a permanent change of the way work is done
previously [43]. One way of changing is to follow
the plan-do-study-act-cycle (PDSA-cycle) (www.
ihi.org) which tests a change in the real work-
setting by 1) planning the change, 2) trying it, 3)
observing the results and 4) acting on what is
learned. After testing the change in a small scale
and refining the change through several PDSA
cycles, the change is ready for use on a broader
scale. Thus implementation of guidelines should for
example start with one malignancy gradually ex-
panding the task to other cancer types.

Caring for long-term cancer survivors

Care across the cancer continuum implies long-
itudinal care from diagnosis until death, regardless
of the patient’s age [34]. The first phase of caring for
long-term survivors includes treatment planning
which considers individual patients balance between
responsiveness to treatment and the risk of acute and
late complications. When long-term survival is
achieved maintenance of “health as good as possi-
ble” and prevention of cancer-related morbidity is
the intention of the second phase. In this phase care
should include physical, psychological, social ser-
vices as well as information to and education of
cancer survivors concerning their risk and how to
reduce it by i.e. change of life style.

Models of care are needed, which take into
account the required frequency and intensity of
follow-up for the individual survivors [44]. High-
risk cancer survivors and low-risk cancer survivors
should be identified according their risk of develop-
ing late effects. Low-risk cancer survivors may be
referred to the primary care for further follow-up

care, whereas high-risk cancer survivors may need
follow-up at late effect clinics. The referral to
primary care requires an ongoing guidance from
the cancer centre with respect to the monitoring and
management of late effects within a shared care
model [45]. Contact between the primary care and
the late effects clinic should be on at least an annual
basis either phone, mail or electronic contact. The
complexity of long-term late effects makes the care
for cancer survivors time-consuming, which may
make it difficult to integrate follow-up care into a
busy primary care practice.

The introduction of a Survivorship Care Plan may
be the first step to implement long-term care for
cancer survivors into the community care. This
document is a brief summary of what happened
during the phase of primary intervention and even-
tually during treatment of relapse and the control
period at the oncological unit. Furthermore, an
outline should be given about possible late effects
and how to monitor and prevent them. This docu-
ment is provided to the cancer survivor when he/she
is dismissed from regular follow-up by oncologists
and should be shown to any new physician contacted
by the cancer survivor.

One important aspect is whether cancer survivors
will comply with guidelines of regular follow-up
during many years, sometimes for life time. Some
cancer survivors may have reservations about the
benefits of follow-up care. Barriers of attendance
may also be due to negative emotions associated with
being reminded of the cancer experience by each
follow-up visit. Though it has been postulated that
the experience of cancer increases the willingness to
make life style changes [46] the persistence of such
psychological attitude over years remains unclear.
Cancer organisations should be involved when dis-
cussing appropriate models for follow-up. Finally,
ethical considerations should not be overlooked. It
is, for example, by no means clear when and how the
cancer survivors should be informed about possible
late effects.

Conclusions

The overall burden of late effects in the individual
long-term survivor after adult cancer is still unclear,
though recent years’ research has documented con-
siderable late toxicity in malignancies of young
individuals with for example Hodgkin’s lymphoma
and testicular cancer. Continuous retrospective and
prospective follow-up research is needed not only to
evaluate the treatment of yesterday but also to
evaluate the possible late effects of cancer therapy
used today and of tomorrow. Development and
implementation of guidelines are necessary to put
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the achieved evidence from research into practice
and to increase the quality of long-term follow-up
care. A first and feasible step is the design of
Survivorship Care Plan for the larger cancer types.

References

[1] Talback M, Stenbeck M, Rosen M, Barlow L, Glimelius B.
Cancer survival in Sweden 1960-1998-developments
across four decades. Acta Oncol 2003;42:637—59.

[2] Gatta G, Corazziari I, Magnani C, Peris-Bonet R, Roazzi P,
Stiller C, Working Group. EUROCARE. Childhood cancer
survival in Europe. Ann Oncol 2003;14:v119-27.

[3] Green DM, Hyland A, Chung CS, Zevon MA, Hall BC.
Cancer and cardiac mortality among 15-year survivors of
cancer diagnosed during childhood or adolescence. J Clin
Oncol 1999;17:3207—-15.

[4] Moller TR, Garwicz S, Barlow L, Falck-Winther ], Glattre
E, Olafsdottir G, et al. Decreasing late mortality among five-
year survivors of cancer in childhood and adolescence: A
population-based study in the Nordic countries. J Clin Oncol
2001;19:3173-81.

[5] Feig SA. Second malignant neoplasms after successful
treatment of childhood cancers. Blood Cells Mol Dis 2001;
27:662-6.

[6] Oeffinger KC, Mertens AC, Sklar CA, Kawashima T,
Hudson MM, Meadows AT, et al. Childhood Cancer
Survivor Study. Chronic health conditions in adult survivors
of childhood cancer. N Engl ] Med 2006;355:1572—82.

[7] Travis LB, Fossa SD, Schonfeld S]J, McMaster ML, Lynch
CF, Storm H, et al. Second cancers among 40,576 testicular
cancer patients: Focus on long-term survivors. ] Natl Cancer
Inst 2005;97:1354—-65.

[8] van den Belt-Dusebout AW, Nuver J, de Wit R, Gietema JA,
ten Bokkel Huinink WW, Rodrigus PT, et al. Long-term risk
of cardiovascular disease in 5-year survivors of testicular
cancer. J Clin Oncol 2006;20:467-75.

[9] Chiarelli AM, Marrett LD, Darlington GA. Pregnancy
outcomes in females after treatment for childhood cancer.
Epidemiology 2000;11:161—6.

[10] Schwartz CL. Long-term survivors of childhood cancer: The
late effects of therapy. Oncologist 1999;4:45—54.

[11] Talvensaari K, Knip M. Childhood cancer and later devel-
opment of the metabolic syndrome. Ann Med 1997;29:353
5.

[12] Reimers TS, Ehrenfels S, Mortensen EL, Schmiegelow M,
Sonderkaer S, Carstensen H, et al. Cognitive deficits in long-
term survivors of childhood brain tumors: Identification of
predictive factors. Med Pediatr Oncol 2003;40:26—34.

[13] Nuver J, Smit AJ, Wolffenbuttel BH, Sluiter WJ, Hoekstra
H]J, Sleijfer DT, et al. The metabolic syndrome and dis-
turbances in hormone levels in long-term survivors of
disseminated testicular cancer. J Clin Oncol 2005;23:
3718-25.

[14] Tannock IF, Ahles TA, Ganz PA, Van Dam FS. Cognitive
impairment associated with chemotherapy for cancer: A
report of a workshop. J Clin Oncol 2004;22:2233-9.

[15] Behringer K, Breuer K, Reineke T, May M, Nogova L,
Klimm B, et al. Secondary ameonorrhea after Hodgkin’s
lymphoma is influenced by age at treatment, stage of disease,
chemotherapy regimen, and the use of oral contraceptives
during therapy: A report from the German Hodgkin’s
Lymphoma Study Group. J Clin Oncol 2005;20:7555—-64.

[16] Boffetta P, Kaldor JM. Secondary malignancies following
cancer chemotherapy. Acta Oncol 1994;33:591-8.

(17]

(18]

[19]

(20]

(21]

(22]

(23]

[24]

(25]

[26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]
(34]
(35]

(36]

(37]

Travis LB. The epidemiology of second primary cancers.
Cancer Epidemiol Biomarkers Prev 2006;11:2020-6.
Meinardi MT, Gietema JA, van Veldhuisen D], van der
Graaf WT, de Vries EG, Sleijfer DT. Long-term chemother-
apy-related cardiovascular morbidity. Cancer Treat Rev
2000;26:429-47.

Lund MB, Ihlen H, Voss BM, Abrahamsen AF, Nome O,
Kongerud J, et al. Increased risk of heart valve regurgitation
after mediastinal radiation for Hodgkin’s disease: An echo-
cardiographic study. Heart 1996;75:591-5.

Nieder C, Schill S, Kneschaurek P, Molls M. Comparison of
three different mediastinal radiotherapy techniques in female
patients: Impact on heart sparing and dose to the breast.
Radiother Oncol 2005; Epub ahead of print.

Bokemeyer C, Berger CC, Kuczyk MA, Schmoll HJ.
Evaluation of long-term toxicity after chemotherapy for
testicular cancer. J Clin Oncol 1996;14:2923-32.

Lilleby W, Fossa SD, Waehre HR, Olsen DR. Long-term
morbidity and quality of life in patients with localized prostate
cancer undergoing definitive radiotherapy or radical prosta-
tectomy. Int J Radiat Oncol Biol Phys 1999;43:735—43.
Erickson VS, Pearson ML, Ganz PA, Adams J, Kahn KL.
Arm edema in breast cancer patients. ] Natl Cancer Inst
2001;93:96-111.

Ohno T, Kakinuma S, Kato S, Tsujii H, Shimada Y. Risk of
second cancers after radiotherapy for cervical cancer. Expert
Rev Anticancer Ther 2006;6:49—-57.

Brenner DJ, Curtis RE, Hall EJ, Ron E. Second malignan-
cies in prostate carcinoma patients after radiotherapy com-
pared to surgery. Cancer 2000;88:398-406.

Ng AK, Mauch PM. Late complications of therapy of
Hodgkin’s disease: Prevention and management. Curr He-
matol Rep 2004;3:27-33.

Josefsen D, Fossa SD. The management strategies for stage I
seminoma. Clin Oncol (R Coll Radiol) 2005;17:539—-42.
Birgisson H, Pahlman L, Gunnarson U, Glimelius B, The
Swedish Rectal Cancer Trial Group. Adverse effects of
preoperative radiation therapy for rectal cancer: Long-term
follow-up of the Swedish Rectal Cancer Trial. J Clin Oncol
2005;23:8697-705.

Travis LB, Rabkin CS, Brown LM, Allan JM, Blanche PA,
Ambrosone CB, et al. Cancer survivorship-Genetic suscept-
ibility and second primary cancers: Research strategies and
recommendations. J Natl Cancer Inst 2006;98:15-25.
Oldenburg J, Kraggerud SM, Cvancarova M, Lothe RA,
Fossa SD. Cisplatin-induced long-term hearing impairment
is associated with specific glutathione-s-transferase geno-
types in testicular cancer survivors. In. 2006.

Andreassen CN. Can risk of radiotherapy-induced normal
tissue complications be predicted from genetic profiles? Acta
Oncol 2005;44:801-5.

Sundhedsstyrelsen. Kraftplan II Sundhedsstyrelsens anbe-
falinger til forbedringer af indsatsen p4 kreftomradet. In, 2°¢
ed. 2005.

Directorate for health and social affairs. Nasjonel strategi for
arbeid innenfor kreftomsorgen. In. 2004.

Hudson MM. A model for care across the cancer con-
tinuum. Supplement to Cancer 2005;104:2638—-42.

Travis LB. Therapy-associated solid tumors. Acta Oncol
2002;41:323-33.

Pakilit AT, Kahn BA, Petersen L, Abraham LS, Greendale
GA, Ganz PA. Making effective use of tumour registries for
cancer survivorship research. Cancer 2001;92:1305-14.
Skinner R WWLG, UK Children’s Cancer Study Group
Late Effects Group. Long-term follow-up of people who
have survived cancer during childhood. Lancet Oncol
2006;7:489-98.



438 C. Nord et al.

[38] Nord C, Mykletun A, Fossa SD. Cancer patients’ awareness
about their diagnosis: A population-based study. J Publ
Health Med 2003;25:313-7.

[39] Nord C, Mykletun A, Thorsen L, Bjero T, Fossa SD. Self-
reported health and use of health care services in long-term
cancer survivors. Int J Cancer 2005;114:307-16.

[40] www.hunt.ntnu.no. The Nord-Trendelag Health Survey,
Norway. In. 2003.

[41] Natsch S, van der Meer JWM. The role of clinical guidelines,
policies and stewardship. ] Hospital Infect 2003;53:172—6.

[42] Landier W, Bhatia S, Eshelman DA, Forte KJ, Sweeney T,
Hester AL, et al. Development of risk-based guidelines for
pediatric cancer survivors: The Children’s Oncology Group
Long-Term Follow-Up Guidelines from the Children’s
Oncology Group Late Effects Committee and Nursing
Discipline. J Clin Oncol 2004;22:4979-90.

[43] Brommels M. Implementering ir den kliniska forskningens
storsta utmaningen. Dags for tredje steget? Lakartidningen
2006;103:2223-6.

[44] Friedman DL, Freyer DR, Levitt GA. Models of care for
survivors of childhood cancer. Pediatr Blood Cancer 2006;
46:159-68.

[45] Oeffinger KC, McCabe MS. Models for delivering survivor-
ship care. J Clin Oncol 2006;24:5117-24.

[46] Demark-Wahnefried W, Aziz N, Rowland JH, Pinto BM.
Riding the crest of the teachable moment: Promoting long-
term health after the diagnosis of cancer. J Clin Oncol 2005;
23:5814-30.

[47] National Cancer Institute. Estimated U.S. Cancer Preva-
lence. In. 2006.

[48] Hewitt M, Ganz PA. From Cancer Patient to Cancer
Survivor — Lost in Transition: An American Society of
Clinical Oncology and Institute of Medicine Symposium
(2006). Washington DC: National Academies Press; 2006.
p. 1-196.

[49] Hewitt M, Greenfield S, Stovall E, editors, Committee on
Cancer Survivorship: Improving Care and Quality of Life
IoMaNRC. From cancer patient to cancer survivor: Lost in
transition. Washington DC: National Academies Press;
2006. p 1-536.

[50] Aziz NM. Late effects of cancer treatments: surgery, radia-
tion therapy, chemotherapy. Chapter 101. In: Chang AE,
Ganz PA, Hayes DF, Kinsella T, Pass HI, Schiller JH, Stone
R, and Strecher V, eds. Oncology: An Evidence-Based
Approach. New York: Springer-Verlag; 2006. p. 1768—1790.

[51] Aziz NM. Long-term survivorship: Late effects. Chapter 71.
In: Berger AM, Portenoy RK, Weissman D. Principles and
Practice of Palliative Care and Supportive Oncology, 3rd ed.
Philadelphia: Lippincott Williams & Wilkins; 2006. p. 787—
804.

[52] Aziz N. Late effects of cancer treatment and follow-up care
needs among cancer survivors. Am J Nurs Suppl 2006;3.

[53] Aziz NM, Rowland JH. Trends and advances in cancer
survivorship research: Challenge and opportunity. Semin
Radiat Oncol 2003;13:248—-66.

[54] Aziz NM. Cancer survivorship research: Challenge and
opportunity. J Nutr 2002;132:3494S-503S.

[55] American Cancer Society. Cancer facts and figures 2005. In.
2005.

[56] Yabroff KR, Lawrence WF, Clauser S, Davies WW, Brown
LM. Burden of illness in cancer survivors: Findings from a
population-based national sample. J Natl Cancer Inst 2004;
96:1322-30.

[57] Earle CC, Neville BA. Under use of necessary care among
cancer survivors. Cancer 2004;101:1712-9.

[58] Deimling GT, Kahana B, Bowman KF, Schaefer ML.
Cancer survivorship and psychological distress in later life.
Psychooncology 2002;11:479-94.

[59] Ferrell BR, Hassey Dow K. Quality of life among long-term
cancer survivors. Oncology (Williston Park) 1997;11:565-8.

[60] Aziz N, Oeffinger KC, Brooks S, Turoff A]. Comprehensive
long-term follow-up programs for pediatric cancer survivors.
Cancer 2006;107:841-8.

[61] Hewitt M, Weiner SL, Simone JV. Childhood cancer
survivorship:improving care and quality of life. Washington
DC: The National Academies Press; 2003. p. 1-224.

[62] Taylor A, Hawkins M, Griffths A, Davies H, Douglas C,
Jenney M, et al. Long-term follow-up of survivors of child-
hood cancer in the UK. Pediatr Blood Cancer 2004;42:161—
8.

[63] Wallace WH, Blacklay A, Eiser C, Davies H, Hawkins M,
Levitt GA, et al. Developing strategies for long term follow
up of survivors of childhood cancer. BMJ 2001;323:271—4.

Appendix I: Survivorship research in the USA
from the perspective of ASCO

Cancer survivors in the USA represent an important
and growing constituency, with over 10.5 million
survivors today, representing about 3.5% of the
population [47]. With the aging of the population,
this number will increase dramatically. In recogni-
tion of this problem, the American Society of
Clinical Oncology (ASCO) established a Survivor-
ship Task Force in 2005 with the goal of surveying
what activities ASCO was involved in related to
survivorship and to develop strategies to incorporate
survivorship into educational and clinical goals of
the organization. To this end, ASCO participated in
the dissemination activities for the Institute of
Medicine report on adult cancer survivors. “From
Cancer Patient to Cancer Survivor: Lost In Transi-
tion,” published in 2005 and followed by a one day
symposium to elaborate on the findings from the
report [48,49]. ASCO also established a “Patient
and Survivor” track within its annual meeting
program in 2006, and has begun to develop a series
of survivorship focused guidelines. A central recom-
mendation of the Institute of Medicine report was
the identification of the need for an end of treatment
summary and survivorship care plan. To this end,
ASCO is developing model templates for these
reports, with a plan for their dissemination in 2007.

Appendix II: Late effects and follow-up care
needs among cancer survivors in the US,
National Cancer Institute

There are an estimated 10.5 million cancer survivors
in the United States today, and worldwide figures
stand at approximately 24 million. Current trends
indicate that the majority of those diagnosed with
cancer will survive for extended periods of time.
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However, most widely used cancer treatments are
known to carry substantial risk of adverse long-term
or late treatment related effects [50,51]. These
adverse consequences among the sizeable population
of cancer survivors are challenging — how is long-
term follow-up care to these individuals best pro-
vided [52,53]. Given the median age at diagnosis
(67—68 years) and length of time projected for
survival, co-morbid conditions also may exert an
impact on post treatment follow-up care [54,55].

It is increasingly being acknowledged in the USA
the necessity to develop effective research priorities
and recommendations for clinical care, education,
and policy related to care for survivors of cancer.
Two points may act as driving principles when
achieving this goal: (a) the population of cancer
survivors consists of individuals with varying needs
and issues — those cured of their disease and no
longer undergoing active treatment, as well as those
with recurrences or resistant disease requiring on-
going treatment; and (b) regardless of disease status,
any survivor may experience lasting adverse effects
of treatment [56].

Research conducted with cancer survivors indi-
cates that long-term adverse outcomes are more
prevalent, serious, and persistent than expected [50—
53]. However, the late effects of cancer and its
treatment in survivors, especially among those diag-
nosed as adults, and/or those belonging to ethno
culturally diverse or medically underserved groups,
remain poorly documented [50-53]. In addition, it
has been shown that survivors of cancer have
significantly poorer health outcomes on multiple
burden-of-illness measures than do people without
a history of cancer. These health decrements may
occur or continue many years after diagnosis [57].
Compared with matched controls with no history of
cancer, it has been reported that it is more likely that
survivors would not receive recommended care
across a broad range of chronic medical conditions
(e.g., angina, congestive heart failure, and diabetes)
[56]. Quality-of-life issues in long-term survivors of
cancer differ from their problems at the time of
diagnosis and treatment [58,59].Thus, the recogni-
tion that interventions with the potential to treat or
ameliorate late and chronic effects of cancer and its
treatment must be developed, evaluated for efficacy,
and disseminated [46,52].

In a recent study, Aziz et al. provided a detailed
description of comprehensive long-term follow-up
(LTFU) programs for paediatric cancer survivors in
the USA [60]. The primary benefits of providing
health care to survivors through formal LTFU
programs included the following:

a. Health care delivered by clinicians familiar with long-term
risks of survivors;

b. Provision of risk-based screening and surveillance for late
effects; and

c. Targeted education for risk reduction and healthy lifestyles.

Key system-driven and survivor-driven barriers to
the functioning of existing LTFU programs included
the following:

a. Inadequate resources to sustain programs (system-driven);

b. Low institutional commitment toward the provision of survi-
vorship care (system-driven);

c. Lack of capacity to care for the growing population of
survivors (system-driven);

d. Difficulties with regular communication with community
physicians (system-driven);

e. Lack of interest (survivor-driven); and

f. Lack of awareness of cancer-related risks (survivor-driven).

Consequently, the critical challenges, as survivorship
care evolves, will include integrating a structured
process of program evaluation and building capacity
for care [60].

The larger scientific community has begun to
champion the need for cancer survivorship research,
and to call for solutions that will lead to both
increased length and quality of life for all cancer
survivors. This demand is reflected in the language of
several Institute of Medicine (IOM) reports, PRG
documents, and US National Cancer Institute by-
pass budgets. The IOM Report on cancer survivors
diagnosed as adults articulates key areas for research
and care delivery, especially with respect to the
development of a formal care plan for survivors that
integrates, within one document, key treatment
relevant variables, exposures, late effect risks, and
management/follow-up care needs [49]. The recent
IOM report on childhood survivorship cites the need
to create and evaluate standards and alternative
models of care delivery, including collaborative
practices between paediatric oncologists and primary
care physicians as well as hospital-based long- term
follow-up clinics [61]. Another IOM Report, Ensur-
ing Quality Cancer Care, recognized that attributes of
high quality care could be linked to optimal outcomes
such as enhanced length and quality of survival, and
that continued medical follow-up of survivors should
include basic standards of care that address the
specific needs of long-term survivors [52].

In the USA, the majority of cancer survivors
return to their primary care providers for medical
follow-up once treatment ends, many of whom may
be unaware of the additional health risks of cancer
treatment. Provider education and training is thus
necessary. Extant published international long-term
follow-up care guidelines provide a logical basis for



440 C. Nord et al.

informed practice, but are not truly evidence based
and must be updated regularly and communicated
optimally to providers and survivors to be truly
effective and useful [62,63].

The lack of evidence base that can help tailor
optimal care strategies needs to be addressed. The
relative roles of primary care providers and specia-
lists in the care of cancer survivors are not clear.
Developing and testing interventions that examine
outcomes among groups of survivors managed under
different follow-up care settings is a critical need.
The recommendations arising out of the Acta
Oncologica Meeting are an important step in deli-

neating potential directions we could follow in order
to add to the growing knowledge base of cancer
survivorship and to facilitate the development of
evidence based follow-up care and surveillance
strategies in this health vulnerable group of indivi-
duals diagnosed with cancer. Findings from metho-
dologically rigorous studies will improve our
understanding of the nature and extent of the
burden of illness carried by cancer survivors, yield
key information regarding follow-up care, and facil-
itate future efforts focusing on the development of
standards or best practices for such care, especially
when notable health disparities might exist.



