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Is acting on patients with symptoms ‘too late’? 
No

Figure from published research (Koo 

MM, et al. Lancet Oncol. 

2020;21(1):73-79) where we had 

examined the same question in 

patients with 20 presenting 
symptoms

We are extending this work to other 

symptoms currently



Study types

1 Diagnostic windows 

2 Prodromal features 

3 Diagnostic Intervals

4 Diagnostic Routes 

5 Missed diagnostic 
opportunities

ED research is expanding…
Time for a taxonomy framework



Hansen PL et al., Int J Cancer 2015

Q: Do changing healthcare use 
patterns suggest earlier diagnosis 

could be possible?

1 Diagnostic windows studies

More about DW studies 

by Dr Meena Rafiq (forthcoming)

And later on in this talk…



Q: What is the risk of cancer given 
presenting features 

(symptoms, signs, test results)

2 Prodromal features studies

Pre-EBM

Pre-1980

Pre-EHR era

1980-2005

Early EHR era

2006-2015
Current EHR era

2015 onwards

Opinion based 

on clinical 

experience

Manual data 

collection from 

patient records

Electronic Health Records Data 

(linked or unlinked)

Timeline of evolution of evidence on prodromal features of cancer



Pre-EHR era

1980-2005

Manual data collection 

from patient records

Case control studies & small 

sample sizes

Pioneered by the late 
Knut Holtedahl 

(1944-2022)



Early EHR era

2006-2015

Electronic Health Records Data 

(unlinked)

Typically case-control studies

therefore

typically risk of specific cancer 

sites

                              



Current EHR era

2016 onwards

Profiling risk of non-

specific symptoms
(e.g. weight loss, abdominal 

pain, fatigue)

2022

2022



Current EHR era

2016 onwards

Combining information from 

different non-specific symptoms

Risk following fatigue presentation

- Alone (green vertical line)

- In pairwise combinations with other non-

specific symptoms (horizontal data points)

2023

Risk of cancer diagnosis (%)



4 Diagnostic routes studies

2012

Q. How do patients progress from 
presentation to diagnosis?



Emergency diagnosis 

of cancer is not a 

‘single-country’ issue

Consistent predictors 

and prognostic 

consequences

2022



Emergency diagnosis 

of cancer is not a 

‘single-country’ issue

Consistent predictors 

and prognostic 

consequences

Large international 

variation



2022

2023

2024



Many US cancer patients > 65 years old (SEER-
Medicare) are Inpatient Emergency Presentations

2024



15% of US cancer patients > 65 years old (SEER-
Medicare) are Inpatient Emergency Presentations

Pattern of variation in % of emergency presenters by cancer site is 

highly similar to that observed in England and other countries  though 

absolute % vary
(NB: Definitional, data source and population age differences mean that direct comparisons in 

this instance should not be attempted)



Q. Could something have been 
done differently to expedite the 

diagnosis?

5 Missed Diagnostic Opportunities
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2022



Some emergency presentations are ‘unavoidable’ 
(tumour factors / aggressiveness)

Where are the missed diagnostic opportunities?

2016



2024

73% of all sampled 

emergency presentations 

using ‘data definitions’ 

were also true emergencies 

against clinical criteria

For 70% of all true 

emergency presentations 

there was evidence of missed 

opportunities for earlier 

diagnosis 

“The findings suggest 
a promising 

automated approach 
to measuring quality 
of cancer diagnosis in 

… health systems”
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