
Rapid screening for Covid-19 in 
Emergency Departments



8-24 hours
Time from arriving in hospital to PCR result

Swabbing uncomfortable
Nursing time  & PPE

Difficulty allocating beds 
Emergency care delayed

Strain on emergency departments
Missed COVID-19 cases

£50 Cost of each PCR test 
(Excluding. PPE/staff time)

Arrive at hospital

Routine clinical data

PCR swab test
(+/- Lateral Flow test)

Transfer to ward

vital signs & blood tests at 
front door (results 1h)

//

Hospitals are struggling with Covid Testing
Patient Journey

Intermediate Precautions

1-2x / week



Rapid Antigen Testing
The OUH experience:

43 missed cases per 100 
COVID-19 admissions

All admissions, all Oxford University Hospitals sites, Dec 2020 – Mar 2021

Soltan et al 2022, Lancet Digital Health



Estimated NHS Savings

>$105bn

£1.06 bn
$7.4 bn

Total Global COVID-19 
Testing Market

UK NHS hospital 
inpatient only

USA hospital 
inpatient market

155,000 acute NHS hospital beds
~96-100% bed occupancy @ 6 day mean length of stay

Typical testing: 
PCR + LFT on admission + 1-2x/PCR week = £131/bed/week

= 155,000 beds x 1.0 occupancy x £200 testing/week x 52 weeks
= ~£1.06bn annual UK COVID-19 inpatient testing



A high-confidence test of
exclusion is needed

With results in minutes…

Feb 2020: 
Can we use routinely collected data in Emergency 
Depts to predict who will test positive for COVID-19?

Patient arrives in emergency 
department

Blood tests & vital signs already available within 1h of 
arrival (10 mins with point-of-care)

Routine data collected within existing 
pathways – vital signs, routine bloods





Soltan et al 2020, Lancet Digital Health
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April 2020:
Data sharing 
Partnership with 
Oxford University 
Hospitals NHS Trust

September 2020: 
Partnership with 
Portsmouth Hospitals 
University NHS Trust

April-May 2020:
Prospective evaluation of 
CURIAL at Oxford 
University Hospitals

March 2020:
Emergency NHS HRA 
approval for CURIAL 
programme

July 2020:
First publication 
showing development 
and efficacy of 
CURIAL algorithm

August 2020:
Partnership with 
University Hospitals 
Birmingham NHS 
Foundation Trust

March 2021: 
Partnership with 
Bedfordshire 
Hospitals NHS 
Foundation Trust

Timeline

August 2020:
Awarded £82,000 

non-dilutory funding
NHS Partnerships 

begin

May 2021:
Deployment at 
Oxford University 
Hospitals

December 2020:
CURIAL paper published in 
The Lancet Digital Health

March 2022:
Results of large 
evaluation published 
The Lancet Digital 
Health



2020: Development & initial validation



2020: Development & initial validation
Can you trust it?

1. Does CURIAL generalize?
2. Are there biases?

What are the real world benefits?
1. Does CURIAL improve care in the age of 

lateral flow testing?
2. Is  CURIAL faster than PCR/LFD?
3. How does CURIAL compare to clinicians?



2020: Development & initial validation

March 2022 – Real-world evaluation of CURIAL:

Extensive real-world evaluation – 72k patients
Direct Comparison with LFTs
Pilot deployment @ Oxford’s John Radcliffe Hospital
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Timeline

Soltan et al 2022, Lancet Digital Health



Bedfordshire 
Hospitals NHS Trust

Evaluated at multiple NHS Trusts

University Hospitals 
Birmingham NHS Trust

Portsmouth 
Hospitals NHS Trust



High NPV - Reproducible across four NHS trusts
“A D-dimer for COVID”



Misclassification & Equality Analysis

• No significant difference in rates 
of misclassification between:

• Over 60s VS Under 60s
(p=0.187 & 0.191)

• White British and BAME 
groups 
(Fishers’ Exact test p= 0.374 & 0.358)

• Men & Women 
(p=0.147 & 0.091)

Soltan et al 2020, Lancet Digital Health



21% more sensitive than LFTs – 
In combination, reduces missed COVID-19 cases by 72%





Pilot deployment

CURIAL-Rapide deployed in to John Radcliffe Hospital’s 
Emergency Department – Feb 2021

520 patients enrolled
Point of care FBC sampling

Results available 45 minutes from 
patient arriving at front door

High confidence rule-out - NPV 99.7% 
(AUROC 0.907)

Correctly predicted Covid-19 negative for 
59% of patients who were triaged ‘amber’ by 

clinicians



45-mins from front-door to COVID rule-out - 16 minutes faster than LFT
91% faster (6.5 hours) than PCR at OUH



John Radcliffe Hospital
Resuscitation Room

An AI test to rule out COVID-19 in real-time
No additional sample



Universal screening on admission,

using data that is already routinely collected

A platform 
approach

Influenza screening
- Rapid screening at front door
- Judicial use of PPE
- Reduced nosocomial transmission
- Improved use of antivirals

Sepsis – 
'for every hour treatment is delayed, odds of a 
patient’s survival reduced by 4 percent'
New England Journal of Medicine, 2014

R&D



Media



Media Coverage



Compliments

Accompanying commentary piece – 
The Lancet Digital Health
April 2022 (Gilbert at al 2022)

“CURIAL devices represent an elegant 
breakthrough to enhance the clinical 
decision-making process in the age of AI.”

“As we are now facing the COVID-19 fourth wave, we 
are confident that AI-driven triage will meet the 
challenge of optimizing the early detection of infected 
patients and limiting the spread of ED and in-hospital 
contamination.”



Rule-out results 
Up to 90% faster
At near-zero cost
CURIAL rules out COVID-19, 
using data available within 10 
min-1 h of a patient arriving in 
ED

Real-world benefits
Missed cases reduced 72%
In a head-to-head comparison 
CURIAL cut false-negative results 
by 72% when compared to Lateral 
Flow Tests  

Clinically Validated with 
Diverse training and 
validation sets
CURIAL is trained using rich 
datasets of 115,000 patients & 
validated for 72,000 patients 
across 4 NHS hospital groups 
serving ~3.5m patients. No 
consistent evidence of bias

Evidence based
The evidence for CURIAL is 
published in the world 
leading digital health journal 
- The Lancet Digital Health. 



CURIAL Team

Many thanks to:
CHI lab 

Prof David Clifton
Dr Jenny Yang
Dr Samaneh Kouchaki
Thomas Taylor
Dani Kiyaseh
Dr Tingting Zhu

OUH ID/Microbiology:

Prof David Eyre
Prof Tim Peto
Dr Andrew Brent

OUH Emergency Department:
Dr Alex Novak
Dr Ravi Pattanshetty
Sally Beer

OU Translational Research Office
Oxford University Hospitals NHS FT
University Hospitals Birmingham NHS FT
Portsmouth Hospitals University NHS T
Bedfordshire Hospitals NHS FT

To all patients & colleagues across Oxford 
University Hospitals 

Funding: Wellcome Trust/University of Oxford 
Medical & Life Sciences Translational Fund
Ethics: NHS HRA IRAS ID 281832



Andrew.Soltan@cardiov.ox.ac.uk
Twitter: @andrewsoltan

Dr Andrew Soltan, MB BChir

NIHR Academic Clinician - Cardiology Residency
Oxford University Hospitals NHS FT & Oxford University



Andrew.Soltan@cardiov.ox.ac.uk

David.Clifton@eng.ox.ac.uk
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CURIAL Lateral Flow
No extra tests
Fits immediately in to 
today’s clinical pathway

Minimal staff time                  seconds                     10 minutes

High confidence Covid 
rule-out  

Rapid scale up to 
site-capacity

Unit consumable cost      Server costs <1p/unit    £8-£10 ex. staff time & PPE

Why Curial?



R&D



Patient arrives in emergency 
department

Blood tests & vital signs already available within 1h of 
arrival (& 10 mins with point-of-care)
Daily or bi-daily blood testing for inpatients

Routine data collected within existing 
pathways

CURIAL result available immediately and 
gives clinicians high confidence that a patient 
does not have COVID-19

High confidence rule-out test 
performed in real time

A high-confidence test of
exclusion is needed

With results in minutes…



Which features are most important?

Soltan et al 2020, Lancet Digital Health



Lymphopenia?
Unpublished analyses, All OUH ED visits













NICE Health 
Technologies Approval 
Requirements

>$105bn

£1.77bn
$9.94bn

Total Global COVID-19 
Testing Market

UK NHS hospital 
inpatient only

USA hospital 
inpatient market



Early access ‘MDCalc-style’ version available 
online today:
http://haveigotcovid.com

Results:
‘Not-Covid’: High NPV rule-out of Covid-19
‘Covid-19 Not excluded’: Threshold to 
confidently exclude Covid-19 not met, await 
swab


