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Developing a risk calculator to predict
cancer in patients with haematuria:
The IDENTIFY Study

BY SINAN KHADHOURI (ON BEHALF OF THE BURST COLLABORATIVE)
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about personalised prediction tools? There are a few nomograms or tools
published [3-7] that risk stratify patients with haematuria. However, these
have been subject to selection bias, inappropriate target population and use
of a limited number of variables which do not improve much on guideline
stratification, and this explains why their limited use in clinical care since
publication.

The IDENTIFY study is the biggest international prospective observational
study on patients referred to secondary care with suspected urinary tract
cancer, mainly haematuria. We included adults aged 16 years and older and
excluded patients with a prior diagnosis of any urological malignancy. Within
a year we recruited just over 11,000 patients in 110 centres in 26 countries.
We published our first paper and reported our primary outcome which was
the adjusted prevalence of urinary tract cancers in this population [1]. What
made our study unique however, apart from being the largest prospective
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study in secondary care, was the detail of patient characteristics planned a
priori and collected to try and understand the complex interplay of factors
related to an individual's particular risk of cancer.

We have therefore been able to develop a sophisticated model using
a mixed effect, multivariable logistic regression that takes into account
all relevant patient characteristics that were planned at the protocol level.
As our population sample was so large, we had adequate numbers of
cancers, or ‘events’ to enable construction of a complex prediction model
with a larger number of variables than previous published models, with
less risk of overfitting (where a model is too specific to its cohort and not
generalisable enough).

We found in our regression model that there were variables associated
with increased risk of cancer, the greatest being visible haematuria
and age, and variables associated with a decreased risk of cancer,
amongst which were catheter use, urinary tract infections (UTls) and
anticoagulation.

The performance of the model, as measured by area under the curve
was very good at 86%.

So how can this risk calculator be used? The clinician can use a
patient’s percentage risk to discuss with them their risk and what
investigations they may want as a result. As a guide however, we created
risk categories based on clinical judgement and recommended that less
than 1% is very low risk, low risk is 1 to 5%, medium is 5 to 20%, and over
20% is high risk. This was also supported by a BJUI twitter poll undertaken
by urologists.

The patient and clinician can however decide their own thresholds
because the calculator outputs the exact predicted percentage, not just a
risk category.

Another important consideration of prediction tools is their usability.

In today’s digital age an accurate computerised online tool is far more
practical to use. So, we have added the IDENTIFY risk calculator to our
website and made it into an app on Apple and Android. Finally, an integral
step in prediction models is external validation. This is important to show
that the model is generalisable and works in a different population from

which it was developed. We have undergone this process in a separate
cohort of 3500 patients referred with haematuria to secondary care, and
preliminary results show good performance of the model in predicting
cancer in the validation cohort. The final results will be published soon.
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