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Problem: Preeclampsia

Preeclampsia is a hypertensive disorder that affects 1 in 12 pregnancies




Problem: Preeclampsia

World Pre-eclampsia Day 2022 ©isuog.

Every 7 minutes awoman loses her life due to pre-eclampsia (PE)
associated complications

Globally, 76,000 women die each year from PE

500,000 babies die each year from PE through premature
delivery - the only cure for the condition

Symptoms of Pre-Eclampsia

Severe headache that Swelling of the face Weight gain of more
won't go away even and hands than 2 pounds / 1 kg
with medication in one week

Difficulty breathing, ~ Nausea after Changes in vision Upper right
gasping, or panting mid-pregnancy (spots, light flashes,  belly pain /
or vision loss) shoulder pain

International Society of Ultrasound in Obstetrics and Gynaecology (ISUOG)




Al PREMie Team

January 2020

Prof Fionnuala Ni Ainle Prof Patricia Maguire Prof Mary Higgins

. SFI Future

f Innovator Prize
Science S I
Foundation open for

Ireland For what's next

Al for Societal Good Challenge




Lab
Management

Data Analytics
Economics

>
’

[ @

Prof Fionnuala Ni Ainle Assoc Prof Mary Higgins Prof Jennifer Donnelly Dr John O’Loughlin Dr Brian Mac Namee Dr Suzy Whoriskey Prof Gerardine Doyle

Y

Dr Luisa Weiss Dr Kate Cullen

Assoc Prof Neil O’Gorman  Dr Shauna Callaghan Dr Zara Molphy

Lab/Research/Data Collection

Prof Patricia Maguire

Project
Ms Ana Le Chevillier Ms Ella Fouhy Ms Deirdre Clissmann Management Mr Andrew Warrington Mr John Curran Mr Edward Simons

SN

[4auT g

wag M1V
UCD Clinical Research Centre Dr Martin Kenny Dr Katrina Comerford Ms Mandy Daly Ms Cora McCann

\
\

@
= The National Maternity Hospital éCQ_O_mbe H EQNE[EA"NPS'SE gaooence Sfl S SaS }:é;,ﬁgl =[Lﬂ Microsoft

Ireland For what's next




Al _PREMie: A unified biosignhature
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Platelets store the secrets of health & disease

Sequester and store important diagnostic information




Finding those secrets of disease

Blood samples Platelet releasate Sample lysed and Proteins enzymatically
isolated proteins denatured digested

Proprietary ML
algorithms to
identify differential
peptides

Peptides separated by HPLC ionised
and analysed by MS/MS in a Q-Exactive
Orbitrap mass spectrometer

PALADIN™ — platelet-based Diagnostics




Diagnostics underlying Al PREMie

Component 2

Comnponent 1
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Uncovered multi-award winning patented diagnostics from the blood of sick, expectant mothers
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Al _PREMie study design
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Ethical approval granted 250 patient recruited and Generation of prototype
from 3 tertiary maternity quantification of ML scoring model for
hospitals in Dublin Al_PREMie biomarkers in Al_PREMie
(capturing 50% of all plasma

births in Ireland)

Prototype test covering 50% of all the births in Ireland




Al PREMie Study Population

n=266
Included:

confirmed PET
* Age>18

Recruited to AI_PREMie study

*  Clinical suspicion OR

*  Ability to provide consent

Exclusion Criteria

¢ Significant medical comorbidities

¢ Confirmed coagulation disorder

. Significant anaemia (<70g/L)

¢ Use of therapeutic anticoagulant
therapy

*  Previous thrombosis

Follow up incomplete
n=13

Awaiting biomarker
analysis or data
collection
n=>54

Complete cases
n=202

No Preeclampsia
n=103

Preeclampsia
n=99

5 ACOG

The American College of
Obstetricians and Gynecologists




Al_PREMie Dataset

Al_PREMie

Patient Booking Recruitment

Demographics Information EeleEl ey Information Blood Count

History of

: Gestation Platelet count
hypertension

Haemoglobin
level

Conception History of PET Medication

Family history of

PET Blood Pressure

Ethnicity Comorbidities



_PREMie Dataset

> On demographics

difficult to separate no pre-

eclampsia

eclampsia.

» Ethnicity is a known risk factor

alone,

pre-

in pre-eclampsia: rate in Ireland

4.6%1, rate in Black American

women 11%?2

Corrigan, L., Preg. Hypertension. 2021
2Boakye E, JAMA Netw Open. 2021

Characteristics

Preeclampsia Severity, n (%)
Mild
Severe

Age (years + SD [IQR])

BMI (kg/m? £ SD [IQR])

SBP (mmHg + SD [IQR])

DBP (mmHg + SD [IQR])
Gravida (+ SD)
Parity (+ SD)
Conception, n (%)
Missing
(8]}
IVF
(o]}
Spontaneous
Multiple Gestation, n (%)
Singleton
DCDA/MCDA
Smoking, n (%)
Missing

Daily throughout pregnancy
Occasionally throughout pregnancy
Ex-smoker pre-pregnancy

Gave up during pregnancy

Never smoked

Alcohol, n (%)

Missing
Less than once per month
Medium risk
Never drink
No alcohol since pregnancy result
Ethnicity, n (%)
Missing
Asian (or Irish Asian) any other Asian
background
Asian (or Irish Asian) Chinese background
Black (or Black Irish African background)
Black (or Black Irish) any other background
Mixed background
White (any other White background)
White Irish
White Irish Traveller
Comorbidities, n (%)
Diabetes Type 1
Diabetes Type 2
Gestational Diabetes
Kidney Disease
Hyperthyroidism
Heart Condition
Obesity
Autoimmune

No Preeclampsia
(n=103)

33+5([31-36]
29.89 + 6.84 [25.64-33.35]

136 + 14 [126-145]
83 +£10 [76-90]
2i&2
alail

6 (5.8%)

0 (0%)

5 (4.9%)

0 (0%)
92 (89.3%)

99 (96.1%)
4 (3.9%)

5 (4.9%)
3(2.9%)
3 (2.9%)
13 (12.6%)
3(2.9%)
76 (73.8%)

8 (7.8%)
0 (0%)
0 (0%)

26 (25.2%)

69 (67%)

2(1.9%)
1(1%)

1(1%)
4(3.9%)
0 (0%)
0(0%)
26 (25.2%)
67 (65%)
2 (1.9%)

2 (1.9%)
0 (0%)
21 (20.4%)
0 (0%)
1(1%)

6 (5.8%)
45 (43.7%)
2 (1.9%)

Preeclampsia
(n=99)

56 (56.6%)
43 (43.4%)
33+7([27-37]
29.63 + 6.58 [25.11-32]

138 +15 [129-147]
86 + 10 [80-92]
2+
alosit

7(7.1%)
2 (2%)
8 (8.1%)
1(1%)
81 (81.8%)

95 (96%)
4(4%)

5 (5.1%)
6 (6.1%)
4(4%)

8 (8.1%)
2 (2%)
74 (74.7%)

9 (9.1%)
1(1%)
1(1%)

39 (39.4%)

49 (49.5%)

2 (2%)
6(6.1%)

2 (2%)
2 (2%)
1(1%)
1(1%)
8(8.1%)
74 (74.7%)
3 (3%)

4(4%)
2 (2%)

15 (15.2%)
2 (2%)
1(1%)
3(3%)

40 (40.4%)
4 (4%)

p Value

.672
.691

.587
137
.228
.183
.356

.765

779

.093

.035

.380
.147
:372
.147
.978
336
618
.356

Values denote n (%) or mean + standard deviation [IQR]. SBP, systolic blood pressure; DBP, diastolic blood
pressure; DCDA/MCDA, dichorionic/monochorionic diamniotic twins; IUl, intrauterine insemination; IVF, In vitro

fertilization; OIl, Ovulation induction.




Al _PREMie: A Decision Support Tool for
Pre-Eclampsia

Measure Value [95% CI]
7 AUROC 0.813 [0.704-0.877]
N Sensitivity 0.808 [0.666-0.949]
. Specificity 0.743 [0.589-0.897]
Z Accuracy 0.774 [0.668-0.880]

0.00 0.25 0.50 0.75 1.00

The current prototype champion model is gradient boosting with a misclassification rate of 23%.
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v’ Al Healthcare Hub UCD Conway SPHERE

UCD INSTITUTE FOR DISCOVERY

& @A
4] UCD Institute for Discovery
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SAS have been working with UCD and the Al
healthcare hub over the past few years

The inferdisciplinary hub brings together,
biomedical and data science researchers,
clinical practitioners, health bodies, SAS and
Microsoft among others

With the ambition to share expertise to solve
difficult problems
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Early detection of patients at risk,
Improve preventive measures
(individual/collective)

What can be achieved

PRECISION HEALTH

&P 0

MOLECULAR BLOOD
PROFILE TEST
GENOMICS/ :
PROTEOMICS >

DIAGNOSTIC ---- @l ----- LIFESTYLE
4
IMAGING ' DATA E

MEDICAL AND*"

FAMILY PHYSICAL
HISTORY EXAM

=,

Accurate disease diagnosis
enabling individualized
treatment strategy

Copyright © SAS Institute Inc. All rights reserved.

Improved outcomes through
targeted treatments and
reduced side effects




A shared space for research and development of Al and machine learning

G§sas viya

Robust data prep. Powerful ML. Streamlined deployment. Faster results.

) Responsible Al
SAS \/iya Embedded model interpretability, fairness and bias monitoring
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Easy access to cloud,
ocal and on premise

data sources

REDCap

Research Electronic Data Capture.
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Data preparation

Embedded data lineage
and Al-driven data prep

o HL7 FHIR'
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Model build & test ModelOps

Statistical AdvancedML NLP Deploy— Monitoring performance
Deepleaming Computer Vison
Forecasting Optimisation

Visualize

and report
Embedded explanation

of data and models
w Reatme @ git (P in simple language

SS300V viva

(é Batch "

Stream

Data scientists

Can profile and address
data quality issues and
build best-in-class Al
models in language of
choice

Engineers

Can easily get analytics
out of the lab and into
production

Researchers

/ Can quickly analyze and gain
insights into their data, test
theories and hypothesis, and
visually collaborate with subject
matter experts

>

Microsoft
Dynamics 365

¢

Power Apps

>

Power Automate

Azure Event Hubs

REST)

API




Bringing Al Premie to the bedside
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The analytics lifecycle

Al model
lifecycle
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Connected health with analytics accelerated by technology
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Where do we start? The Rotunda pilot

Hospital
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Vision

OUR TEAM WANTS Al_PREMIE TO BE AVAILABLE FOR ALL PATIENTS WHO NEED IT
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Our work is dedicated to
all those who are affected by Preeclampsia.

Thank you

Prof. Patricia Maguire & Mr. John Curran
16th November 2022 www.aimpremie.com @AIPREMie



