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TESTING TREATMENTS

benefits of screening have often been oversold and the 
harms downplayed or ignored.

Screening healthy people should never be undertaken 
lightly; there are always important downsides that should 
make us cautious. Screening is a medical intervention. Not 
only that, the offer of screening is in itself an intervention. 
Even someone who chooses to decline screening will be left 
with a nagging doubt about whether they have made the 
‘right’ decision – that is human nature. Not being offered 
screening in the first place is very different.

At best, screening should only be offered to the healthy 
people it seeks to reassure or treat if there is sound evidence 
that: (a) it will do more good than harm at an affordable cost; 
and (b) it will be delivered as part of a good quality and well-
run programme (see below).1

Screening is much more than a ‘one-off ’ test. People 
invited for screening need sufficient unbiased, relevant 
information so that they can decide whether to accept the offer 
or not – that is, they need to know what they are letting 
themselves in for (see below).2

One way of thinking about screening is like this: 

Screening = a test plus an effective management strategy 

LESSONS FROM NEUROBLASTOMA SCREENING

Experience with screening for neuroblastoma – a rare cancer 
that mainly occurs in young children – is instructive in several 
ways. This tumour affects nerve cells in various parts of the body. 
Survival rates for affected children depend on factors such as 
which part of the body is affected, how widely the tumour has 
spread when diagnosed, and the age of the child. The overall five-
year survival rate of children aged one to four years at diagnosis is 
around 55%.3 A curious feature of neuroblastoma is that it is one 
of the few types of cancer that sometimes disappears completely 
without treatment – a phenomenon called spontaneous 
regression.4

Neuroblastoma was a tempting target for screening for four 
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reasons: (1) children who are diagnosed before the age of one year 
are known to have a better outlook than those who are diagnosed 
later; (2) children with advanced disease fare much worse than 
those with early disease; (3) there is a simple and cheap screening 
test that can be carried out by blotting wet nappies and measuring 
substances in the urine; and (4) the test detects nine out of ten 
children with neuroblastoma.5

Mass screening of infants for neuroblastoma at six months of 
age was first introduced in Japan in 1985 without the benefit of 
unbiased (fair) evidence from clinical trials. During the first three 
years of nationwide screening over 337 infants were diagnosed, 
97% of whom were alive in 1990 following treatment. But 20 
years later there was no evidence that neuroblastoma screening 
had reduced the number of children dying from this cancer. How 
could that be?

When the evidence on which screening had been introduced 
and promoted in Japan was scrutinized it turned out that there 
were serious flaws – but a ready explanation. The impressive 
97% survival figure illustrates the effect of something known 
technically as ‘length-time bias’ – meaning that screening works 
best at picking up slowly developing conditions (slow-growing 
tumours in this case). By contrast, fast-growing tumours are 
less likely to be picked up by screening but will lead to clinical 
signs in the infant – for example, a swelling in the abdomen – 
which will rapidly be brought to a doctor’s attention. These fast 
growing tumours are potentially much more serious than slow-
growing ones. Slow-growing neuroblastomas usually have a good 
outcome, including spontaneous regression (see above).6

So the 337 cases diagnosed by screening would mostly have 
had a good outcome anyway and would not have included infants 
with the worst potential outcomes. And of course screening 
would have picked up some neuroblastomas that would have 
disappeared naturally. Without screening no-one would ever 
have known that these tumours existed; with screening, this over-
diagnosis turned the affected infants into patients, who then went 
on to be exposed to unnecessary harms associated with treatment.

In addition, the encouraging results from small studies 
that had led to the nationwide screening in Japan had initially 
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been analyzed by looking at length of survival from the date of 
diagnosis of neuroblastoma, not at length of survival from date of 
birth. This is important because diagnosing a disease earlier does 
not automatically make patients live longer – they merely live for 
a longer time with the disease ‘label’. Put another way, survival 
appears longer because the ‘disease clock’ starts earlier. This is an 
example of another sort of bias known as ‘lead-time bias’ – and it 
can be overcome by analysing the results by date of birth instead 
of age at diagnosis. 

By contrast, when unbiased evidence was obtained from 
clinical trials done in Canada and Germany, involving about 
three million children in all, researchers were unable to detect 
any benefit from screening, but there were obvious harms.7 These 
included unjustified surgery and chemotherapy, both of which 
can have serious unwanted effects. In the light of this evidence, 
infant screening for neuroblastoma in Japan was stopped in 2004.

Meanwhile the infants of New South Wales in Australia were 
largely spared from neuroblastoma screening, which had been 
planned in the 1980s after the encouraging early Japanese studies. 

Living longer with a disease label.
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But the Japanese results, as mentioned above, showed longer 
survival from date of diagnosis for the screened infants; survival 
from date of birth had not been analyzed. So, an Australian 
specialist stepped in and re-analyzed the Japanese results from 
dates of birth of the infants rather than from dates of diagnosis 
– this analysis did not show any difference in the survival rates
of the screened and unscreened infants. This convinced the New
South Wales authorities to abandon their screening programme,
thereby saving the infants from unnecessary harms and the health 
service from unnecessary expense.

WEIGHING BENEFITS AND HARMS

There are many examples of beneficial screening. Perhaps the 
most widely used in adults is the checking of risk factors for heart 
disease and stroke that is routinely done in primary care. There 
is good evidence that high blood pressure, high blood cholesterol 
levels, and tobacco smoking increase the risk of these diseases, 
and that identifying, advising, and treating people with such risk 
factors can prevent heart attacks and strokes.

DON’T ASSUME EARLY DETECTION IS WORTHWHILE

‘Screening for neuroblastoma illustrates how easily one can 
fall into the trap of assuming that because a disease can be 
detected early, screening must be worthwhile . . . The two 
studies demonstrate how neuroblastoma screening was 
not only worthless, but led to “over-diagnosis” and must 
have identified tumours that would have spontaneously 
regressed. Both studies mentioned children in the screened 
group suffering severe complications due to the treatment . . . 
Hopefully these lessons will be learned when considering 
the implementation of other screening programmes – for 
example screening for prostate cancer.’

Morris JK. Screening for neuroblastoma in children.
Journal of Medical Screening 2002;9:56.
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