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Survival Trends for Neuroblastoma Patients in 
Finland: Negative Reflections on Screening 

Risto Sankila and Matti Hakama 

Based on 257 neuroblastoma patients in the age group O-14 years and reported to the Finnish Cancer Registry, 
the S-year cumulative survival rates have improved from 15% in the 1950s to 57% in 19861986. The potential 
benefit of screening for neuroblastoma was assessed on the basis of these nationwide survival trends. It is likely 
that any decrease in the overall neuroblastoma mortality due to screening would be small, because the survival 
rates of the Finnish neuroblastoma patients are already, even without screening, similar to those in Japan, which 
has a nationwide public health policy to screen for neuroblastoma. 
EurJ Cancer, Vol. 29A, No. 1, pp. 122-123,1993. 

INTRODUCTION 
NEUROBLASTOMA IS the third most common tumour among 
children after leukaemias and brain turnouts [ 11. Screening for 
neuroblastoma is technically possible by detecting the excess 
amounts of catecholamine metabolites in urine excreted by most 
of the tumours [2]. The purpose of this study is to estimate the 
survival rates of neuroblastoma patients in Finland without any 
screening. The rates and trends are available at the population- 
based, nationwide Finnish Cancer Registry which has been 
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functioning since 1953. By comparing the Finnish rates to those 
reported in Japan, where a nationwide policy for screening for 
neuroblastoma has been established, we assess the likely benefit 
of introducing a screening programme for neuroblastoma. 

PATIENTS AND METHODS 
The population-based, nationwide Finnish Cancer Registry 

has been functioning since 1953. All hospitals, physicians and 
pathological laboratories are required to notify the Registry of 
all cancer cases that come to their attention. The Registry also 
receives information on all death certificates in which a cancer 
diagnosis is mentioned. 

Between 1953 and 1986 altogether 259 histologically verified 
neuroblastomas and ganglioneuroblastomas in the age group of 
&14 years were reported to the Finnish Cancer Registry. 2 of 
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Table 1. 5-year cumulative survival rates (%) of neuroblastoma 
patients in Finland by period and age at diagnosis (numbers of 

patients and 95% CI for age group 0-14years in parenthesis). 

Age (years) 
_ 

Period 0 l-2 3-5 6-14 O-14 
_ 

1953-1959 29 (7) 20 (15: 0 (9) 11 (9) 15 (4-26, 40) 
1960-1969 53 (19) 19(21) 5 (20) 18 (11) 24(14-34, 71) 
1970-1979 63 (27) 41 (2211 14 (21) 27 (11) 40(29-50, 81) 
1980-1986 88 (25) 32 (24’1 35 (11) 40 (5) 57 (45-69, 65) 

1952-1986 65 (78) 30 (82’1 13 (61) 22 (36) 36 (30-42,257‘1 

these patients were incidentally diagnosed at autopsy, and were 
excluded from the study. Thus, cumulative observed survival 
rates were calculated for 257 patients using life-table method. 
The patients were followed up from the date of diagnosis until 
death or emigration or the common closing date 31 December 
1990 using data from the National Population Registry. No 
patient was lost from the follow-up. 

RESULTS 
The overall S-year cumulative survival rate for the 257 patients 

was 36% (95% confidence interval 3ti2%, Table 1). The 
survival rates improved from 15% (95% CI 4-26%) in 1953-1959 
to 57% (95% CI 45-69%) in 1980-1986 (Table 1). Patients under 
1 year of age at diagnosis had the highest survival rates: 29% 
(95% CI O-63%) in 1953-1959 and 88% (95% CI 75-100O/~) in 
1980-1986. The survival rates were U-shaped by age (Table 1). 

Of the 60 patients (diagnosed in 1953-1980, allowing for a 
minimum follow-up of 10 years) who survived for at least 5 years, 
only 3 died later. Thus, the 5-year survival rates approximate the 
ultimate cure rate of the patients. 

DISCUSSION 
The prognosis of neuroblastoma patients is very good if the 

diagnosis is made in the first year of life (up to 75-100% survive 
depending on stage) or if the tumour is localised or of a special 
type of non-localised disease, i.e. stage 4s by the International 
Neuroblastoma Staging System [3, 41. The prognosis of patients 
older than 1 year with non-localised tumours (stage 4) has been 
poor (less than 20% survive) [ 3, 51. 

There seems to be a trend towards increasing survival rates. 
In Denmark the 2-year survival rate was 0% in 1943-1949 
compared with 32% in 197&1980 [6]. In our study the S-year 
overall survival rates were 15% in 1953-1959 and 57% in 
1980-1986. These improvements are most probably due to 
advances in clinical diagnosis and treatment. The 57% 5-year 
survival rate in our series in 1980-1986 is similar to the 55% 
survival rate reported in the U.S.A. in 1980-1985 [3], but 
somewhat higher than the corresponding 43% rate in the U.K. 
in 1983-1985 [7] or 50% in a large clinical series in Germany in 
1979-1985 [5]. It is worth noticing that the Finnish series is 
unselected, nationwide, and with complete follow-up, thus 
producing reliable estimates of the survival rates. 

Screening methods based on the detection of excess amounts 
of catecholamine metabolites have been developed to improve 
the prognosis of patients by earlier diagnosis [2]. In Japan a 
nationwide screening programme for children at the age of 6 
months has been established [8]. The effectiveness of the 

Japanese screening programme has been evaluated by process 
indicators like sensitivity and specificity of the test, by numbers 
of neuroblastomas detected, by stage shift, by age shift, and 
most convincingly, by improved survival rates [9-l 11. However, 
these indicators are subject to different biases. An attempt to 
evaluate the trends in neuroblastoma mortality-the final proof 
of efficacy-was made only recently concluding that a further 
study is still necessary [ 121. 

In a Japanese study the 5-year survival rate of neuroblastoma 
patients diagnosed in 1981-1989 increased to 67% during the 
screening period [ 111. This very high survival rate was regarded 
as evidence for the effectiveness of screening for neuroblastoma. 
Such a figure should be compared with concurrent, not histori- 
cal, controls to remove the bias due to long-term trends in 
survival which are not related to screening. Second, the over- 
diagnosis of screen-detected cases that are histologically malig- 
nant but biologically benign will cause a bias in the survival 
rates of screen-detected cases. 

The overall 5-year survival rate of 57% in Finland, with a 
population not subjected to screening in 1980-1986, is relatively 
close to the 67% reported in Japan with a population subjected 
to a screening programme for neuroblastoma (and possible 
overdiagnosis) in 1981-1989 [ 111. Thus, a screening programme 
in Finland would probably not result in a substantial reduction 
in the residual neuroblastoma mortality, but the benefits would 
be outweighed by adverse effects, such as false-positive and 
negative test results, and unnecessary clinical follow-up and 
invasive diagnostic procedures. The survival trends in Finland 
lend further support to the conclusions that screening for 
neuroblastoma cannot at present be recommended as a public 
health policy [13-151. 
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