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of life improvement. New therapies with molecular targets have been 
developed and gaining ground in the treatment of NSCLC. 
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740 
Secondary cancer as a side-effect to treatment of 
malignancies 

J. D. Boice. international Epidemiology Institute, Suite 550, RockWe, USA 

The success of cancer treatments carries with it the possibility of devel- 
oping a new cancer later in life. Data compiled by the NCI Surveillance, 
Epidemiology and End Results Program indicate that second cancers, 
taken together, now appear as the fourth or fifth most common tumors. 
While lifestyle, other environmental, and genetic factors contribute to the 
second cancer burden, so do the therapies used to prolong life. Thus, it 
is of clinical and public health importance to evaluate carefully the occur- 
rence of second cancers as they relate to curative treatments, and where 
possible, to develop preventive strategies. The study of cancer following 
radiotherapy (RT) provides data on both high dose (e.g., direct exposure to 
organs in the radiation field) and low dose (e.g., scatter radiation to organs 
outside the primary beam) effects; interactions with other therapies (e.g., 
platinum and other chemotherapy may enhance leukemia development), 
genetic conditions (e.g., the tumor suppressor gene, retinoblastoma, influ- 
ences FIT-induced sarcoma), or environmental factors (e.g., smoking may 
potentiate RT-related lung cancer): as well as temporal and age patterns 
of radiation-induced cancer. The study of cancer following chemotherapy 
has primarily focused on secondary leukemia but data are emerging that 
other sites may occur in excess, including the bone and lung. The knowl- 
edge gained from patient studies has influence the choice of therapies 
with cranial and spinal irradiation for childhood leukemia becoming less 
common, as has adjuvant radiotherapy for breast cancer; and alkylating 
agents with less leukemogenic potential have replaced more leukemogenic 
combinations such as MOPP Important large studies will be summarized, 
including patients treated for Hodgkin’s disease, cervical cancer, and breast 
cancer and children treated for retinoblastoma. leukemia and other cancers. 
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Late effects of paediatric bone marrow transplantation. 
Results of a single institution. 
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Many children are surviving bone marrow transplantation (BMT) and require 
long-term follow-up care. The number of late BMT survivors is expected to 
increase as new indications for transplant emerge and as supportive care 
improves. Long-term survivors bear special risks and need particular types 
of screening, prevention, and treatments. Risks for long-term survivors 
relate to the high-dose chemotherapy used as conditioning for BMT but also 
to conventional chemotherapy received before BMT. The quality of survival 
and the total burden of late morbidity were evaluated in 91/120 patients with 
minimum survival of 5 years (median 9; 5-19) after BMT for solid tumor in 
our Institution since 1960. Conditioning regimens were various, according 
to diagnosis and periods, but contained busulfan 56% (median dose 600 
mg/m2) of the patients (pts) %. None of the patients received radiation 
therapy (RT) as part of the regimen but 45 pts (50%) had received previous 
radiation. 

Median age at evaluation was 9 years. Growth and endocrine function, 
cardiovascular, pulmonary, hepatic and renal status, other organ toxicities, 
neuropsychological outcome and second malignant neoplasms (SMN) were 
recorded. 

GH deficiency was observed in 9 pts. of whom 5 did not have cranial 
irradiation. The difference between the weight and the height-SD value at 
BMT and at evaluation was +O.llSD and -O.6DS respectively. 64% of the 

female population have an ovarian damage: 100% after busulfan and 29% 
after busulfan free regimens. Only i/16 of the non irradiated boys have 
normal testicular function after busulfan, whereas 20% of the males treated 
with other regimens. 

Eleven pts had lung abnormalities, symptomatic in 8 (4 had previous 
mediastinal RT, 2 had restrictive sd before BMT and 1 a neurological 
pathology). Nine pts had cardiotoxicity with SF<30%, symptomatic in 2 (of 
whom one underwent cardiac transplantation). All of them had been treated 
by anthracyclines before BMT. 

One pt had grade 2 and 6 had grade 1 glomerular toxicity. 26% of the 
evaluated pts had a minor tubular function failure. Among pts treated with 
a busulfan containing regimen, 17% developed a focal nodular hyperplasia 
of the liver without any clinical or biological dysfunction. 

All of pts with severe ototoxicity (grade 3 and 4) had previously received 
platinum-coumpounds treatment. 

The majority of the pts tested had normal IQ (above 85). The incidence 
of IQ scores below 75 was 17% for the FSIQ, 17% for the VI0 and only 6% 
for the PIQ. The educational and professional outcomes of most pts were 
within the normal range. 

Four pts developed an SMN (1 AML, 1 sarcoma, 1 melanoma, 1 baso- 
cellular carcinoma) 

In conclusions: Gonadal dysfunction was common in pubertal survivors of 
both genders. The observed cardiotoxicity is likely realted to anthracyclines 
given before BMT. These results suggest also that the cognitive and social 
function of children is not detrimentally affected 5 years post BMT. 
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Long-term risk of cardiovascular disease following treatment 
for cancer 
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Radiation-induced heart disease includes a wide spectrum of cardiac 
pathologies, such as pericardial disease, myocardial dysfunction, valvular 
heart disease, electrical conduction abnormalities and coronary artery 
disease. In recent years, there has been increasing evidence that, with long- 
term follow-up, radiation-induced coronary artery disease will probably pose 
the most serious health hazard of irradiation (RT) of the heart. Chemotherapy 
(CT) with anthracyclines has long been known to induce cardiomyopathy, 
with a cumulative dose-response effect. The risk of treatment-induced heart 
disease has been studied most extensively in survivors of Hodgkin’s disease 
(HD), breast cancer and childhood cancer. 

Mortality from CVD has been extensively examined in several large series 
of HD patients. In the largest study (n=4665; treatment period: 1940-1985) 
the risk of death from myocardial infarction (Ml) following mediastinal 
irradiation was 2.6 fold increased as compared with the general population. 
The relative risk (RR) was substantially lower for patients irradiated after 
1967. The cardiac mortality risk in a cohort of 2232 HD patients treated 
at Stanford University between 1960 and 1991 was 3.1 times increased 
as compared to the general population. RRs of acute Ml death and death 
from all other cardiac diseases were 3.2 and 2.9, respectively. The routine 
blocking of the left ventricular and subcarinal regions introduced in 1972 
did not affect the risk of acute Ml death, but significantly lowered the RR 
of death from all other heart diseases (5.3 before 1972 vs 1.4 thereafter). 
At 20 or more years after HD treatment, the RRs of acute MI death and 
death from all other cardiac diseases were 5.6 and 8.8, respectively. Age 
at irradiation turned out to be a major determinant of mortality from heart 
disease, with by far the highest RR observed for patients irradiated before 
age 20, and little excess risk associated with RT after age 50. Recently, we 
also demonstrated a 6-fold increased RR of death from cardiac diseases 
in 1261 HD patients treated in the Netherlands between 1965 and 1967 
(median follow-up time, 17.8 years) before the age of 40. The RRs for dying 
of CVD were increased especially for patients treated at the age of 20 years 
or less (RR=13.6). When these patients attained older ages, we observed 
trends of decrease for the elevated mortality from CVD. For all patients the 
increased RRs of death from CVD seemed to level off after 20 years, albeit 
based on small numbers. 

Mortality from CVD in patients irradiated for breast cancer has been 
extensively studied, with inconsistent results. Since excess risk has been 
rather consistently observed for survivors treated before 1970, the contro- 
versy concerns in particular breast cancer patients irradiated with modern 
techniques. In the Netherlands we recently examined CVD mortality in a 
series of 3900 breast cancer survivors treated between 1970-1961 (median 
follow-up, 12.6 years). Compared to the general female population, the 
number of cardiovascular deaths in the study population was within the 


