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Ass a result of the differences in cure rates between adult and childhood cancers, informa-
tionn regarding late effects of cancer treatment are primary obtained from survivors of 
malignanciess in children and young adolescents. The major reason for the survival difference 
iss that the majority of adult cancers are derived from epithelial tissue, while childhood 
cancerss are mostly derived from nonectodermal embryonal tissue, such as bone marrow, 
lymphh glands, bone and muscle. Experience has shown that carcinomas are less responsive 
too therapy than childhood cancers. Moreover, chemotherapy in children can be given in 
higherr doses and is often given over a more prolonged period of time. 

Manyy publications are available on late effects of antineoplastic agents and radiation 
therapy.. Long-term follow-up studies based on diagnosis have also been performed as 
well.. Survivors treated for Hodgkins' disease, acute lymphoblastic leukaemia and Wilms' 
tumourss have been particularly well studied. The studies described in the previous chapters 
aree aimed to contribute to this field of knowledge. 

Byy contrast, studies on overall morbidity of the population of survivors of childhood 
cancerr are less frequently reported. In a study exploring late morbidity in childhood 
cancerr survivors treated at the Birmingham Children's Hospital, at least one chronic 
medicall  problem was observed in 58% of the patients.1 Garre et al reported in a single-
institutee study, that after a 2.5 years post-treatment interval late effects were present in 
69%% of the survivors, whereas 42% patients showed symptomatic changes.2 

Follow-upFollow-up strategies 
Givenn the high percentage of known late effects, it is generally agreed that longitudinal 

long-termm follow-up after successful treatment for childhood cancer is needed with the 
aimm of both preventing and managing late complications. Therefore, it is interesting to 
knoww what the current available methods for monitoring and providing care in young 
adultt survivors are. Oeffinger3 showed that in approximately half of the paediatric 
oncologyy institutions, in the United States, a long-term follow-up clinic is present. Only 
aa small proportion (15%) of these institutions programmes have established any type of 
formall  data base for adult survivors of childhood cancer. A comprehensive study which 
inventarizedd follow-up strategies in Northern Europe, is not available, although in the 
Unitedd Kingdom guidelines were developed for long-term follow-up by the United 
Kingdomm Children's Cancer Study Group (UKCCSG). These guidelines should serve to 
rationalizee follow-up strategies for physicians in the follow-up clinic for survivors of 
childhoodd cancer.4 The two international organizations that initiate and coordinate 
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multicentree trials in Europe and North America (EORTC and RTOG) introduced in 
19933 a scoring system of late effects. Two acronyms describe the new scoring system for 
latee effects toxicity and the key elements forming the scales: Late Effects Normal Tissue 
(LENT)) and Subjective, Objective, Management and Analytical evaluation of late injury 
(SOMA).. The LENT-SOMA scales will be introduced in the follow-up of multicenter 
trials.. These EORTC/RTOG protocols are mainly devised for adult malignancies, although 
theyy could be of value in the follow-up of childhood cancer.5 6 

Overall,, much effort is being invested in developing screening protocols for assessing 
latee sequelae of cancer treatment, but to date a significant proportion of adult survivors 
aree not being followed-up on a regular basis. 

Oncee follow-up of survivors of childhood cancer is achieved, it appears that more than 
90%% of adult survivors are seen at a paediatric institution by a paediatric oncologist.3 It 
sometimess happens that paediatric oncologists follow 'their' patients until the age of 40 
yearss or even older. In contrast to people who have conditions requiring continuing active 
medicall  management (for example diabetes and rheumatoid arthritis) for whom transfer 
arrangementss can be made to an appropriate adult clinic, there is no pattern of care available 
withinn the adult cancer service that meets the need of adult survivors of childhood cancer. 
Soo far, few programs have developed a multidisciplinary transitional approach combining 
thee efforts of paediatric oncology teams with adult-oriented health providers. 

Althoughh the need for regular surveillance is emphasized by physicians, surprisingly 
feww studies have assessed the awareness among survivors of childhood cancer themselves 
concerningg both their past disease and the anticipated morbidity. Backlay et all7 assessed 
thee present knowledge in survivors of childhood cancer about their past medical history 
andd the possible implications for the future. Ten percent could not name their past illness, 
awarenesss of the possibility of late effects was limited. Fifty percent considered that 
theirr illness might have an negative effect on their future and only one tenth thought one 
off  the reasons for attending follow-up clinics was to check for late effects. The majority 
off  these survivors of childhood cancer welcome the availability of information both 
aboutt their past medical history as well as about any future consequences of the disease 
itselff  and its treatment. 

FutureFuture directions for screening and management of late effects 
Fromm the four years of experience with the follow-up clinic for survivors of childhood 
cancerr (PLEK), combined with the results from this thesis and with reference to the 
literature,, we will present some suggestions for the improvement of follow-up programs. 

Whenn a follow-up clinic is founded one should question what the purpose and the role 
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off  the follow-up clinic should be. In our opinion the follow-up clinic should serve two 
majorr goals: patient care and research. 

Fromm the viewpoint of patient care, follow-up should include provision of health-
relatedd teaching and monitoring for late effects to survivors of childhood cancer. As was 
previouslyy demonstrated, the information under survivors of childhood cancer with regard 
too their possible future late effects is low. This implies that continued education in cancer 
survivorss regarding their risks of late effects is essential, with the primary goal of allowing 
themm to maintain healthy lifestyles. In the follow-up practice a multidisciplinairy approach 
iss required, combining the experience of paediatric and adult-oriented health providers 
whichh should include a paediatrician, an internist, a radiotherapist, a (orthopedic) surgeon 
andd a psychologist. 

Inn order to monitor late effects, a record of cumulative drug and radiation exposure 
shouldd be compiled for each patient at the end of treatment and a surveillance plan 
developedd to match any risk factors identified, including an opinion on the specific 
pointss to be checked in the future. 

Fromm the viewpoint of research, standardized follow-up protocols and individualized 
screeningg recommendations must be developed to facilitate research into late effects of 
cancerr treatment. There appears to be a general agreement about the need to organize 
follow-upp clinics for survivors of childhood cancer, but no consensus exists about the 
implementationn of the follow-up clinic. In contrast to the multicentered treatment protocols 
forr childhood cancer, in which most patients are participating, follow-up protocols are 
mainlyy initiated at single institutions, and programs differ considerably. In our opinion, 
givenn the existing infrastructure for international trials and the unique high participation 
gradee of paediatric centres, it seems appropriate to develop screening-programmes in 
collaborationn with these research institutions. So ideally, in future follow-up programmes 
off  survivors of childhood cancers will be carried out in multicentre follow-up protocols. 
Onlyy then will the entire survivor population be the subject of study for adverse treatment 
outcomes,, such as mortality and morbidity, but also costs of lifetime medical care, lifetime 
cancerr risk and health in offspring. 

Thee results of clinical and epidemiological follow-up studies will help clinicians who 
plann therapy for children with cancer to introduce new treatment methods that are likely 
too cure children with resistent disease. But they need also to develop ways of reducing 
therapyy in children whose clinical outlook is excellent and who have more to lose because 
off  the long-term effects of therapy that is more aggressive than their disease warrants. 
Thee late effects of treatment for medulloblastoma mainly caused by high-dose craniospinal 
irradiation,, which we described in chapter 3 to 6, has been the standard therapy since 
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almostt three decades. Packer8 showed recently that in non-disseminated medulloblastoma 
aa reduced dose of craniospinal radiation therapy in combination with adjuvant 
chemotherapyy produces the same overall survival rates, most probably with less cognitive 
andd endocrine late effects. Possibly the determination of prognostic factors, such as 
gender,, age, tumour size and presence of metastases, histology and laboratory features, 
wil ll  result in the determination of different risk groups to stratify treatment intensity and 
too limit the risk of late effects of therapy. 

Anotherr research field of interest could be to provide not yet existing outcome-based 
researchh that evaluates the value and components of follow-up programs. Much has to 
bee learnt about the best method of follow-up, which tests are cost effective, and how 
frequentlyy they should be carried out. This is particularly urgent now that restrictions are 
placedd upon resources of medical care. 

Finally,, as a consequence of the introduction of new antineoplastic agents, previously 
unrecognizedd adverse effects will surface, which will give direction to new research. 

Thereforee screening of the whole survivor population is mandatory, even when no 
sequelaee are detectable (sub)clinically. 

Inn survivors of childhood medulloblastoma we demonstrated an increased risk for 
cardiovascularr diseases (chapter 6), particularly in those with growth hormone deficiency. 
Treatmentt for acute leukaemia, brain tumours and lymphoma, which account for 
approximatelyy 60% of the population, is associated with the development of 
endocrinopathiess which subsequently can alter the risk profile for cardiovascular diseases. 
Withh the notion that therapeutic intervention such as hormone substitution therapy, diet 
andd lipid-lo wering medication can contribute to the prevention of cardiovascular disease, 
wee advocate long-term prospective, follow-up studies on cardiovascular risk factors in 
survivorss of cancer. 

Ass many reports on late sequelae appear, it is important to remember that the future is 
brightt for the majority of children diagnosed with cancer and that the benefits of effective 
treatmentt of childhood cancer far exceed the risks. In general the outlook of the long-term 
survivorss is good as evidenced by numerous studies. Most survivors adapt well into 
adulthoodd and achieve 'adult-life goals' as measured by employment, acquisition of health 
andd life insurances, marriage and reproduction when compared with the population at 
large.99 Also, the perceived health-related quality of life of adolescents and adults surviving 
malignanciess in childhood is as least as good as that of the normal population.10 Nevertheless, 
significantt medical complications face the survivors of childhood cancer. Therefore, 
investigations,, education and clinical care are the keys for making this outlook even better. 
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