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Over the last decades, the overall survival rate for childhood cancer has increased from 20% to 80%, 
which is the result of advances in treatment. Nevertheless, most data from the international registers of 

childhood cancer survivors (CCS) stress that this population of patients is at high risk for late sequelae 
and their biologica/ aging starts earlier in life. Anticancer therapy (chemotherapy, radiotherapy, surgery, 

immunotherapy) affects the intracellular processes leading to the chronic deterioration of organ function 

and premature senescence. The present review focuses on the late effects of anticancer treatment on 
various human organs that may lead to premature aging. 
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INTRODUCTION 

Due to new anticancer therapies, the survival rates 
for childhood cancer have dramatically improved. Over 
the last 4 decades, the overall figure of such patients has 
increased from 20% to 80%. It is estimated that one in 
every 640 people had cancer in childhood and over 30 
million long-term cancer survivors exist worldwide [ 1]. 
Nevertheless, one recent study covering a large number 
of subjects showed that more than 60% of the survivors 
suffered from at least one chronic condition and 30% 
developed severe or life-threatening sequelae [2]. Most 
data from large European and American registers of 
childhood cancer survivors (CCS) emphasize that this 
population is at high risk of late sequelae, and hence, 
their biological aging starts earlier in life. 

Aging is a natura! process dependent on many intrinsic 
and extrinsic factors. Unfortunately, anticancer treatment 
( chemo-, radio-, and probably immunotherapy) influences 
on many intracellular processes leading to accelerated 
aging. A elear discrepancy between biological and 
chronological age in cancer survivors has been observed. 
For instance, the estimated life expectancy after bone 
marrow transplantation is 30% I ower than in the generał 
population. The data from the Childhood Cancer Survivor 
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Study indicated a higher incidence of an array of chronic 
diseases by the time these patients reach the age of 45 
years in comparison with their healthy siblings: coronary 
heart disease (5.3% vs. 0.9%, respectively), heart failure 
(4.8% vs. 0.3%), arterial hypertension (up to 14.9% in 
CCS), stroke (77 per 100,000 vs. 9.3 per 100,000 a year), 
second cancers ( a 5.1-5. 7 -fold risk increase). Cataract was 
observed in 40% of the survivors after head radiotherapy, 
osteopenia/osteoporosis in 7.6%, and metabolic syndrome 
in 30% at the age of 32 years. They more often develop 
diabetes mellitus (a 1.8-fold difference) and are at an 
increased risk for hypogonadism [3, 4]. 

FACTORS LEADING TO PREMATURE AGING 

IN CHILDHOOD CANCER SURVIVORS 

Due to the progress in diagnosis and the development 
of new treatment strategies, growing numbers of CCS have 
been observed. Effective therapies result in an increased 
population of patients freed from their primary diseases but 
predisposed to others brought on by anticancer treatment. 
Moreover, their quality of life (and health span) is lower, 
generał health status ( and lif es pan) deteriorates compared 
to same-age individuals without cancer. The survivors are 
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