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Abstract
Last December, The Lancet published the final results of
the UK Collaborative Trial of Ovarian Cancer Screening
(UKCTOCS). The summary of the study, distributed in
advance, was misleading and the exaggeration was
translated in news all over the world. This author
reviewed the results and highlights that the UKCTOCS is
just one more randomised controlled trial demonstrating
that screening reduces neither ovarian cancer-specific
mortality nor all-cause mortality.

Strictly speaking, cancer screening never ‘saves lives’.
Cancer screening can only change the cause of death
and/or prolong life in the short term (the timing of this
end point of interest can be up to 30 years after diagno-
sis for some cancers). To evaluate a cancer screening
programme, one must consider the following basic
information: (1) cancer-specific mortality (a fall in
cancer-specific mortality is expected), (2) total cancer
mortality (a fall in total cancer mortality is expected, if
the screening test/treatment of the screened-for cancer
do not themselves increase mortality or the cause of
death is not systematically misclassified) and (3) all-
cause mortality (in the short term, a fall is expected, if
the screening text/treatment of the screened-for cancer
do not themselves increase mortality).1

Sadly, no single cancer screening has ever demon-
strated a decrease in all-cause mortality.2 This is gener-
ally a problem for screening tests as reductions in
disease-specific mortality are uncommon and reductions
in all-cause mortality are very rare or non-existent.3 For
example, a systematic review and meta-analysis of
ovarian cancer screening, published in 2013, found 10
randomised clinical trials demonstrating that screening
reduced neither ovarian cancer-specific mortality nor
all-cause mortality.4

In December 2015, The Lancet published the final
results of the UKCollaborative Trial of Ovarian Cancer
Screening (UKCTOCS),5 which was ‘designed to deter-
mine how many lives could be saved by screening for
ovarian cancer’.6 The trial cost £15,223,455.00.7

In 2001, the UKCTOCS team set out to compare two
different methods of screening to see whether either of
them could detect ovarian cancer early, and whether this
early detection could decrease ovarian cancer-specific
mortality. From 2001 to 2005, across the UK, they
recruited more than 200 000 women, aged 50–74 years,
and randomly assigned them to one of three groups. The
control group of about 100 000 women was not screened.
A second group, about 50 000 women, had an annual
blood test to measure their levels of cancer antigen (CA)
125, interpreted using a Risk of Ovarian Cancer
Algorithm (ROCA). A third group was made up of about
50 000 women who were screened every year with a
vaginal ultrasound scan, to look for ovarian abnormal-
ities. If this showed something unusual, the woman had
further investigations.

All the women provided a blood sample at recruit-
ment. According to the screening and diagnostic strat-
egy, there were three levels: screening tests, clinical
evaluation and surgery. Women randomised to the
CA125 group had their blood tested for CA125 and
those randomised to the ultrasound group were given an
appointment for the scan. Women with abnormal
screens had repeat tests. Women with a persistent abnor-
mality on repeat tests underwent clinical evaluation and,
where appropriate, surgery. For the screening test,
clinical evaluation and surgery, respectively, the positive
predictive values for all primary ovarian and tubal
cancers were 1%, 25.1% and 43.3% in the CA125 group,
and 0.8%, 2.4% and 5.3% in the ultrasound scan
group.8

The original protocol specified six annual screens and
follow-up for 7 years from randomisation. In 2008, an
analysis of overall and cause-specific standardised mor-
tality in the no screening group showed a lower than
expected mortality rate. Screening was extended to 31
December 2011, resulting in women being offered 7–11
screens, depending on the year of randomisation.5

The primary analysis initially consisted of compari-
son of the combined CA125 and ultrasound scan groups
with the no screening group, and individual compari-
sons of both experimental groups with the no screening
group. The assumption was that the sensitivity of the
two screening strategies would be similar. During the
trial, the data monitoring and ethics committee con-
cluded that this assumption was not true. On the basis
of differences in performance characteristics of the two
strategies at the initial screen, the committee updated
the primary statistical analysis to separate comparisons
of CA125 versus no screening and ultrasound scan
versus no screening.

The primary outcome was death due to ovarian
cancer by 31 December 2014. All analyses were by
modified intention to screen. They analysed all ran-
domly allocated women except for those who later came
to be known as having a bilateral oophorectomy or
ovarian cancer, or those exiting the registry before
recruitment.

At a median follow-up of 11.1 years, ovarian cancer
was diagnosed in 1282 (0·6%) women: 338 (0·7%) in the
CA125 group, 314 (0·6%) in the ultrasound scan group
and 630 (0·6%) women in the no screening group. Of
these women, 148 (0·29%) in the CA125 group, 154
(0·30%) in the ultrasound scan group and 347 (0·34%)
women in the no screening group had died of ovarian
cancer. The ovarian cancer mortality reduction was not
significant in the primary analysis, but a significant mor-
tality reduction in the CA125 group was noted in a sub-
group analysis after prevalent cases were excluded. There
were no differences in deaths from other causes between
the CA125, ultrasound and no screening groups.

True positives were 199 (59%) women in the CA125
group and 161 (51%) in the ultrasound scan group.
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False negatives were 79 (23%) women in the CA125
group and 106 (34%) in the ultrasound scan group.
Complication rates of the screening process were 8.6 per
100 000 in the CA125 group and 18.6 per 100 000 in
the ultrasound scan group. For each ovarian and peri-
toneal cancer detected by screening, an additional two
women in the CA125 group and 10 women in the ultra-
sound scan group had unnecessary surgery. About 3%
of women who had surgery had major complications,
including infections or damage to other organs.

The ratio of women who had surgery finding normal
ovaries or benign pathology to those diagnosed with
ovarian and peritoneal cancer was 2.3 times higher in
the CA125 group and 5.3 times higher in the ultrasound
group than in the no screening group. It is not necessary
to remember that women without ovaries have no
ovarian cancer in any case. Previous findings from the
UKCTOCS group show that, following unnecessary
surgery for a false alarm, women were more likely to be
worried and distressed, as were women who had more
repeat blood tests as part of screening.9

In the study, adherence to annual screening
decreased over time, from 98.4% (CA125 group) and
94.9% (ultrasound group) to 47.2% and 35.9%, respect-
ively, in the last (11th) year.

In summary, the UKCTOCS trial found significant
impact on neither ovarian cancer mortality nor all-cause
mortality, but did find a significant ovarian cancer mor-
tality benefit in a subgroup analysis with most of the
benefit, unexpectedly, in the later years of follow-up
(8% during years 0–7 and 23% during years 7–14 in the
CA125 group and 2% and 21%, respectively, in the
ultrasound group). One of my main concerns with this
finding is that the benefit was pyrrhic and unexpected
as the original protocol specified six annual screens and
follow-up for 7 years, but was extended (see above). My
other concern is that the only significant benefit was in
a subgroup analysis and, as such, this result should be
treated with scepticism. Finally, for repeat screening, a
fair comparison should address ovariectomy. Clearly, the
outcome of ovarian cancer can happen only to women
who have ovaries. However with screening, one outcome
can be ovariectomy. Repeat screening cannot benefit
these women. The comparison group is less likely to
have an ovariectomy. As a result, any comparison of
women—either screened or not screened-assessing
benefit, should be among women with ovaries.

Commenting on the results, Fiona Osgun, from
Cancer Research UK (who provided co-funding for the
study), wrote: ‘We don’t think there’s enough evidence
for the NHS to introduce a national screening pro-
gramme at this stage, neither to recommend women use
a privately available ovarian cancer blood test’.10

In The Lancet press release, the chief investigator
(IJJ) said: ‘These results from UKCTOCS provide esti-
mates of the mortality reduction attributable to ovarian
cancer screening which range from 15% to 28%. Further
follow-up in UKCTOCS will provide greater confidence
about the precise reduction in mortality which is achiev-
able. It is possible that the mortality reduction after
follow-up for an additional 2–3 years will be greater or
less than these initial estimates’.11 This summary of the

study that was distributed in advance of the study publi-
cation was misleading and the exaggeration was trans-
lated in news all over the world.12

IJJ and UM are the chief and the principal investiga-
tor, and both have relationships and stock ownership of
Abcodia, a specialist company that focuses on biomar-
kers for cancer screening. IJJ and SJS (another author)
have a patent for the ROCA. Some other authors report
personal fees or research grants from Abcodia and have
other conflicts of interest such as having a patent for
the ultrasound simulation training system, MedaPhor.
These conflicts of interest should be considered when
assessing the possible influence on interpretation of
study findings, particularly that of the subgroup analysis
highlighting the benefits of biomarkers, the presentation
of the final results and the press release. Conclusions
and recommendations should be interpreted in light of
these conflicts.

In summary, the UKCTOCS is another ovarian cancer
screening trial demonstrating that screening reduces
neither ovarian cancer-specific nor all-cause mortality.
Ovarian cancer screening should not be recommended.
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