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Controverse : Acute radiological stroke diagnosis
assisted by Al improves patient outcome
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Does Al change the patient outcome?

Where does the evidence actually stand?

What the literature measures, and what it does not

s it the algorithm, or the platform around it?

What was actually randomized

What traps should we avoid?

Lessons we have already learned, elsewhere




Evidence-Based

Medicine 6. Meta-Analysis (of RCT)
5. Randomized Controlled Trials
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9 4. Cohort Studies
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Where does the evidence actually stand?

What the literature measures, and what it does not




Efficacy of Diagnosti

Imaging 6. Societal Efficacy
5. Patient Outcome Efficacy
4. Therapeutic Efficacy
\ 3. Diagnostic Thinking Efficacy
/,’/ \\\ 2. Diagnostic Accuracy Efficacy
,/'/ \\\ 1. Technical Efficacy

Fryback & Thornbury (1991)




QUESTION 1 - WHERE DOES THE EVIDENCE STAND? Cortrasar Cner mv
What the evidence base is made of

Sarhan 2025 12 studies - 15,595 patients

Transl Stroke Res 11 observational - 1 RCT 1 1 / 1 2

Dantas 2025 9 studies - 1,270 patients

Neuroradiology Same picture studies in the largest
meta-analysis are observational

NIHR / NICE 2024 204 pages - 25 databases

Health Technol Assess Independent assessment

"The available evidence is not suitable to determine the clinical effectiveness of using Al-derived software to support the review of CT
brain scans in acute stroke."

Before/after studies report only on test-positive patients. Nobody has ever counted the misses.

Sarhan, Transl Stroke Res 2025;16:2258-71 - Dantas, Neuroradiology 2025,;67:2399-407 - Westwood, Health Technol Assess 2024,;28(11)




QUESTION 1 - WHERE DOES THE EVIDENCE STAND? Cere/t;;%vua;c;;an:;es?lj?nr mv
What the top of the evidence pyramid says

Workflow: door-to-groin —-20.6 min (-36.7 to -4.4), p < 0.01 : the times really do improve.

mRS 0-2 at 90 days Dantas 1.27 (0.92-1.76) I @ | p=0.14
mRS 0-2 at 90 days Sarhan 1.31 (0.97-1.75) I @ | p=0.08
Mortality Sarhan 0.72 (0.37-1.41) I o | p=0.34
Symptomatic ICH Sarhan 0.82 (0.41-1.62) | o | p=0.56
no effect
0.5 1.0 1.5 2.0

Every stopwatch improves. But no patient does better.

Dantas, Neuroradiology 2025;67:2399-407 - Sarhan, Trans| Stroke Res 2025;16:2258-71




QUESTION 1 - WHERE DOES THE EVIDENCE STAND? CereAb;%Vqulcgﬁwzggi?Jfr: ﬂv
The trial that would settle this is barely feasible

HERMIES: each hour of delay to reperfusion costs 5.2% absolute functional independence.

For comparison

11 min 20 min

the randomized trial the meta-analysis

= 1.0% absolute = 1.8% absolute 1’ 2 8 7
39’000 12’000 patients in all five

HERMES trials combined

patients per arm patients per arm

Between 20 and 60 times HERMES. The trial isn't missing — it's barely feasible.

Saver, JAMA 2016;316:1279-88 - 80% power, o = 0.05 two-sided, 45% baseline functional independence
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s it the algorithm, or the platform around it?

What was actually randomized
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QUESTION 2 - THE ALGORITHM, OR THE PLATFORM? Annual Symposium mv

What did we actually randomize?

Martinez-Gutierrez et al., JAMA Neurology 2023 — the only randomized trial in this field

THE INTERVENTION ARM ENDPOINTS
Primary
Al occlusion detection + Secure mobile messaging Door-to-groin time (-11 min)

on CT angiography real-time alerts to every phone

90-day mRS

Exploratory analysis
Two components. One arm.

THE CONTROL ARM THAT DOES NOT EXIST

Not in this trial. Not in any of the twelve. Not anywhere in this literature.

|
|
|
' A protocolized group alert, without the algorithm.
|
|

Martinez-Gutierrez, JAMA Neurol 2023;80:1182-90 - funding and personal fees from Viz.ai declared




QUESTION 2 - THE ALGORITHM, OR THE PLATFORM? CereAb;%VuZSIC;L?T:;i?J(: mv
The pro-Al authors agree with me

Viz.ai is best understood as a broader clinical workflow platform... improvements in
door-to-intervention times should be attributed not only to the Al-based detection
algorithm but also to the broader efficiencies introduced by modern communication

technology.

— Sarhan et al., Translational Stroke Research 2025

the same meta-analysis from the previous slide

We may have spent ten years measuring the effect of a stroke alert system...




QUESTION 2 - THE ALGORITHM, OR THE PLATFORM? CereAb;%Vqulcgﬁwzggi?Jfr: ﬂv
Where the benefit actually lives

Nagaratnam et al., Lancet Digital Health 2025 — 452,952 patients - all 107 English stroke hospitals - 5 years

Thrombectomy rate 2.3% - 4.6% - door-in-door-out —64 min.

Primary stroke centers Comprehensive stroke centers
95% Cl 1.78-3.10 95% Cl 1.03-1.58
no on-site neuroradiology rooms like ours

The benefit is a function of the absence of a (interventional) neuroradiologist, not the
presence of Al. Thatisan argument about access and geography. It is a good argument. The motion is about diagnosis.

In-hospital mortality: 10.5% with Al - 10.5% without.

Nagaratnam, Lancet Digit Health 2025;7:100927 - four authors are Brainomix employees with share options
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What traps should we avoid?

Lessons we have already learned, elsewhere




QUESTION 3 - WHAT TRAPS SHOULD WE AVOID? Cere/t;;%vuzﬁcgsl;:;?oi?s(:r: ﬂv
Forty-two versus seven

Andersson et al., Radiology: Artificial Intelligence 2026 — 3,031 prospective emergency CTAs, 10 hospitals

42 47

occlusions found by the All, occlusions found by the radiologist,
missed by the radiologist missed by the Al

We are not replacing error with performance. We are trading one set of errors for another.

Sensitivity: Al 81.7% vs. report 81.2% (p = 0.91) FDA clearance 91.3% -> real world 81.7% No usable Al outputin 7.5% of exams (1 in 13)

Andersson, Radiol Artif Intell 2026,8(3):e250749




Cerebrovascular Center
QUESTION 3 - WHAT TRAPS SHOULD WE AVOID? Annual Symposium mv

6. Societal Efficacy

5. Patient Outcome Efficacy

4. Therapeutic Efficacy

3. Diagnostic Thinking Efficacy

, \ 2. Diagnostic Accuracy Efficacy

’ \ 1. Technical Efficacy




QUESTION 3 - WHAT TRAPS SHOULD WE AVOID?

We have done this before

Computer-aided detection in screening mammography

1998 2002
FDA approval CMS reimbursement

ROC area 0.84 with CAD vs. 0.88 without
Within-radiologist sensitivity: OR 0.53 (0.29-0.97)

Performance was worse with the tool than without it.

Cerebrovascular Center
Annual Symposium

2012 2015
83% of US screening mammograms 625,625 mammograms:
> S400 million per year no benefit on any metric

THE MECHANISM (Taplin 2006)

Visible lesions NOT marked by CAD were significantly less likely
to be called abnormal.

In Stroke patients, if the algorithm doesn't flag the MeVO (2M2), you are less likely to
see it. And commercial LVO tools might miss up to 50% of MCA-MeVO occlusions.

Lehman, JAMA Intern Med 2015;175:1828-37 - Taplin, AJR 2006,;187:1475-82 - Matsoukas, J Neurointerv Surg 2023;15:52-6




Acute radiological stroke diagnosis assisted by Al improves
patient outcome

G Where does the evidence actually stand?

6 s it the algorithm, or the platform around it?

a What traps should we avoid?
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Contra does not mean never.

| build some of these tools. | think they will matter... But maybe not at patient-outcome efficacy.

WHAT WOULD CHANGE MY MIND

‘ Design Cluster randomized, stepped-wedge

Control arm Protocolized group notification, without the Al algorithm

We demanded this standard of thrombolysis and thrombectomy.
There is no reason to waive it for software.

‘ Primary endpoint 90-day modified Rankin Scale




Jeremy HOFMEISTER
Gianmarco BERNAVA

Merci Andrea ROSI
Paolo MACHI

Unité de Neuroradiologie Interventionnelle, Service de Neuroradiologie, Hopitaux Universitaires de Genéve

BET-Lab, Radiologie & Informatique Médicale, Faculté de Médecine, Université de Genéve
ﬂ d ) i, = l I lJ
A i

¢ ames o SEEC(INERLNRNCRNRRRENPY 5210
Eﬂt iiiﬁ e ' !I!!!!lléiillll lii1

N
E ]
i

- B

pripn

- S —-““M
._ g
! g = l-l.- L
_
i B l---
fra =
- -*'-v ¥

e [~ ¥ B =AY\ - A

i x % % =— b 5
= = - - ) o e o L A\ I, e 1 i TS - r:

Hc‘)pitau.x . UNIVERSITE
Universitaires DE_GENEVE

Genéve

FACULTE DE MEDECINE




	Diapositive numéro 1
	Diapositive numéro 2
	Diapositive numéro 3
	Does AI change the patient outcome?
	Evidence-Based�Medicine
	Diapositive numéro 6
	Efficacy of Diagnostic�Imaging
	Diapositive numéro 8
	Diapositive numéro 9
	Diapositive numéro 10
	Diapositive numéro 11
	Diapositive numéro 12
	Diapositive numéro 13
	Diapositive numéro 14
	Diapositive numéro 15
	Diapositive numéro 16
	Diapositive numéro 17
	Diapositive numéro 18
	Acute radiological stroke diagnosis assisted by AI improves patient outcome
	Diapositive numéro 20
	Diapositive numéro 21

