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A report from the

GPS CAD: Global Probability Study of Coronary Artery Disease

GPS-CAD

Overall Aim: To collect real-world data on the global patterns and predictors
of early-phase atherosclerotic coronary artery disease
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Background — Race, Ethnicity + Country

* ‘Ancestry’ and ‘environment’ (social/cultural/geography) are well accepted, important determinants of
health, including atherosclerotic coronary artery disease (ACAD). Yet, there is no clear consensus on how to
quantify these concepts.

e  GPS-CAD previously created an amalgamated variable of [Race, Ethnicity + Country] as a surrogate to
estimate the influence of ancestry and environment in ACAD.
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Background — Utility of CAC

Prevalence of ACAD in CACS =0

Age Age Women Men NHW H/L Other
40-54 55-65

 Coronary artery calcification (CAC) is often used to screen
for ACAD.

e However, ACAD may be present in 10-20% even with
CACS =0, due to non-calcified plaque.
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Specific Aim: To assess the presence and predictors of atherosclerotic plaque in
those with CACS =0 in diverse racial, ethnic and geographical groups
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Methods - Data set creation and phenotype definition

e The GPS-CAD real-world CT database encompassing 32,690 people in 15 countries (22 populations) with
simultaneous CCTA + CAC assessment performed to rule out ACAD

 Endpoints for CAC study

1. Coronary artery calcium score (CACS)

2. Any plaque (CCTA)

e Definitions of phenotypes based on test results were as follows:

Scan finding CCTA plaque negative CCTA plaque positive

CACS=0
(negative)
o

e  Statistical analysis
— Co-variate relative importance determined by higher AUC

— Multivariable models adjusted for: age, sex, body mass index, symptom, diabetes, hypertension,
dyslipidemia, smoking, family history and originating study design (registry/trial/clinical)

NCT05722145
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Results (N=32,690; 15 countries; 22 populations)

Age, yrs 59 (11)
Sex, Female 45%
Symptomatic 73%
Hypertension 49%
Dyslipidaemia 45%
Diabetes 16%
Family History 30%

Smoking History 14%
Race/Ethnicity m CCTA - CCTA +
39% -

Non-Hispanic/Latino White

Hispanic/Latino White 29%
Black 5%
Asian 20%
Middle Eastern 4% o
First Nation, Indigenous, Native American, 1% 53.1%
Aboriginal, Pacific Islander, or Torres Strait Islander (17,406)
Others, Mixed, or Unspecified Ethnicity 2%
CT Endpoints
CACS >0 55%
Any plaque (CCTA) 60%
CAD (= 50% stenosis) (CCTA) 18%
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Finding 1: [Race/Ethnicity + Country] is the strongest predictor of

scan findings, including both False Negative and True Positive CAC,
beyond all traditional risk factors.

False Negative CAC True Positive CAC
ET Variables Variables AUC
1 Race/Ethnicity + Country 0.64 1 Race/Ethnicity + Country 0.84
2 Sex 0.57 2 Age 0.62
3 Age 0.56 3 Hypertension 0.56
4 Study Design 0.54 4 Study Design 0.54
5 Diabetes 0.54 5 Sex 0.54
6 Dyslipidemia 0.54 6 Diabetes 0.52
7 Hypertension 0.53 7 Smoking History 0.51
8 Body Mass Index 0.53 8 Symptom 0.51
9 Smoking History 0.51 9 Family History of CAD 0.51
10 Family History of CAD 0.50 10 Dyslipidemia 0.50
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Finding 2a: The absolute prevalence and likelihood of Concordant/
Discordant CAC and CCTA results varies significantly by country
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Finding 2b: Country is an independent predictor of the likelihood of a
False Negative CAC scan
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Finding 3: The absolute prevalence of False Negative CAC scan results
varies significantly by race/ethnicity
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Finding 4: Race/ethnicity and age are independent predictors of the
likelihood of a False Negative CAC scan
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Summary -1

GPS-CAD created a large, global data base of 32,690 subjects across 22 diverse
groups from 15 countries with simultaneous CAC and CCTA scans

We have previously shown that [Race/Ethnicity + Country], reflecting differences
in ancestry, environment and other determinants, was an independent and
important determinant of ACAD presence and severity

In the current analysis, we examined the utility of CAC to rule out, or to confirm,
the presence of atherosclerotic coronary artery disease (ACAD), finding that:

1. [Race/Ethnicity + Country] is THE most important determinant of False

Negative (CAC-/CCTA+) and True Positive (CAC+/CCTA+) ACAD phenotypes,
beyond all traditional risk factors.

GPS-CAD
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Summary - 2

2. False Negative findings (CAC-/CCTA+) varied widely by many factors.

3. However, only country, race/ethnicity and age were independent predictors of
False Negative findings with:
Country: aORs 0.3x to 8.9x

Race/ethnicity: aORs 1.3x to 5.0x
Age: aOR 1.4x for <55 yrs

4. No independent differences were found based on sex, symptoms or diabetes.

Clinical impact: In patients with suspected ACAD, decision-making regarding the
use of CAC or CCTA, and interpretation of CACS = 0 findings should consider
race/ethnicity, country and age.

GPS-CAD National Heart Centre Singapore



Imultaneous publication

CENTRAL ILLUSTRATION Design of the GPS-CAD Study

Jl \C C Cohorts Ingested for GPS-CAD
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Global Pretest Probability Study of Coronary Artery Disease

Data Collection
Lohendran Baskaran, MBBS,™“ Jeremy John Selva, BSc (Hons),” Anand Viren Ivan Mantri, BEnG,”

d ; a
Pamela S. Douglas, MD,” GPS-CAD Investigators’ Clinical Variables Endpoints
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BACKGROUND Atherosclerotic coronary artery disease (ACAD) is a prevalent condition causing a significant number of
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deaths worldwide. Even though Asian and other non-Western regions are the main drivers of future increase, there are i 0, / o522 "
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insufficient data on ACAD patterns in those regions. Pretest probability (PTP) tools developed to evaluate patients with Race/ obstructive CAD
stable chest pain for coronary artery disease were largely developed in predominantly White Western populations, Ethnicity
limiting their application on a global scale.

Hypertension Diabetes Dyslipidemia LDL Triglycerides

OBJECTIVES The aims of the Global Pretest Probability Study of Coronary Artery Disease (GPS-CAD) are to define the
importance of ancestry, race, ethnicity and environment on ACAD patterns across diverse populations, evaluate current

PTP tools and potentially create new algorithm(s) that are more aligned with a diverse global population.
Variable Ranking + ACAD Phenotyping

(X)
gfofalal

METHODS GPS-CAD is a multicenter retrospective cross-sectional observational study of individuals referred for
computed tomography owing to suspected ACAD. The target enrolment is 100,000 participants across 6 continents.
Data on demographics, cardiovascular risk factors, race, ethnicity and medications will be collected. The primary
endpoints of ACAD are defined as: 1) coronary artery calcium score >0; 2) any coronary plaque (>0% stenosis);

or 3) obstructive CAD (=50% stenosis).

Evaluation of Current PTP Models

oo
|

ool
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RESULTS Data from more than 60,000 participants have been ingested thus far across 17 countries, with a mean age
of 56.43 years and 41.55% female.

CONCLUSIONS By understanding the varying influence of factors and phenotypes of ACAD across diverse groups,
GPS-CAD will facilitate the development of locally contextualized strategies to tackle this dominant and growing
healthcare burden. (Global Pretest Probability Study of Coronary Artery Disease [GPS-CAD; NCT05722145])

(JACC Asia. 2026;m:m-m) © 2026 The Authors. Published by Elsevier on behalf of the American College of E'é‘El Global ACAD Model + Optimized Risk Scores —
Cardiology Foundation. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/ 5

licenses/by-nc-nd/4.0/).

Baskaran L, et al. JACC Asia. 2026;m (m):m-m.
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Executive Committee

Organization Structure & Appreciation

GPS-CAD Sites and Contributors

. Region Country Cohort or Institution Name Contributors
Lohendran Baskaran Chair: Pamela S. Douglas i _ i i
Uganda Epidemiology of Coronary Atherosclerosis among Mark J. Siedner, Stephen
_ People Living with HIV in Uganda: A Cross-Sectional Asiimwe, Brian Ghoshhajra,
Study Samson Okello, Chris
Bon-Kwon Koo Matthew J. Budoff Longenecker, Geoffrey Erem,
David E. Newb Mina-Yen N . Rita Nassanga, Moses Acan,
),/ - - : - < Africa Ntobeko Ntusi, Alexander Tsai,
Jonathon A. Leipsic Simon Winther Susanne Hoeppner
Leslee J. Shaw Uganda Ugandan STudy of HIV effects on the Myocardium and | Chris T. Longenecker
Atherosclerosis (MUTIMA) Cissy Kityo
. . Geoffrey Erem
National Heart Centre Singapore (NHCS) Hong Kong | The University of Hong Kong Ming-Yen Ng
Yueyi Xu
Leadership Data operations Regulatory India All India Institute of Medical Sciences Satyavir Yadav
Yeo Khung Keong Jeremv J. Selva (CVS.Al Florence Ng Swee Phyaw Ganesan Karthikeyan
Terrance Chua Siang Jin Statistics RAO India Kovai Medical Center and Hospital Arunachalam Pudhiavan
Derek J. Hausenloy Fei Gao (NHCS) Project management Sandeep S. Hedgire
David S. Sim Yilin Jiang (NHCS) Jen-Yin Goh (CVS.Al) Asia | Japan Toho University Omori Medical Center Rine Nakanishi
Zhong Liang Rehena Sultana (Duke-NUS) Korea Seoul National University College of Medicine Bon-Kwon Koo
Fung S
" - Su-Yeon Choi
Novo Nordisk Foundation | NNF24SA0099648 - - - —
National Medical Research Council (NMRC), Singapore | NMRC/CG2/001a/2021NHCS, PR g e ey ;Zfﬁgbp‘gr'rﬁ’:g
CG21APR1006, TA21nov-0001 , - ,
SingHealth-Duke-NUS ACP Philanthropy Grant | HRDUK230600 Singapore National Heart Centre Singapore Lohendran Baskaran
Denmark Danish study of Non-Invasive testing in Coronary Simon Winther
Working Groups Artery Disease (Dan-NICAD).1, 2&3 Lgust D. Rasmussen
England Fractional FIOw REserve Derived From Computed Nick Curzen
e Tomography Coronary Angiography in the Assessment | Zoe Nicholas
Publications and Management of STable Chest Pain (FORECAST) | Mohamed Kira
Chair _ Simon Winther Couchai Krishna K. Patel Chair _ Jonathon A. Leipsic Europe | Portugal Hospital de Santa Cruz, Centro Hospitalar de Lisboa Pedro M. Lopes
Co-chair R(_)drlqo J. Cerci o-chairs Borek Foldyna Co-chair Nehg J. Paqldloatl Ocidental Anténio Ferreira
Michelle C. Rodr - Marcio S. Bittencourt Pedro Freitas
Mombers  |Williams et SOd:f?o JYCerC' Mombers | Matthew J. Budoff Maria Rita Lima
Ming-Yen Ng embers | Seoxnun Yang Ming-Yen Ng Scotland Scottish COmputed Tomography of the HEART David E. Newby
Zoe Nicholas Simon Winther Mouaz H. Al-Mallah (SCOT-HEART) Michelle C. Williams

National Heart Centre Singapore




Region Country Cohort or Institution Name Contributors
Egypt Aswan Heart Centre Mahmoud Shaaban
Wesam Elmozy
Mohamed Abdelfattah
Rehab Elnagar
Egypt Misr Radiology Center Sara W. Tantawy
Middle Ahmed Samir
East Basant M. Raief
Sheif N. A. Hegazy
Israel Edith Wolfson Medical Center Ronen Rubinshtein
Aby Orbach
Udi Nussinovitch
Saudi Arabia | King Abdulaziz Medical City-Riyadh Ahmed Aljizeeri
Canada University of Ottawa Heart Institute Benjamin J. W. Chow
Yeung Yam
USA Allina Health Minneapolis Heart Institute Victor Y. Cheng
Michael D. Miedema
Larissa Stanberry
USA Cedars-Sinai Medical Center Daniel Berman
North Heidi Gransar
America Rebekah Park
USA PROspective Multicenter Imaging Study for Pamela S. Douglas
Evaluation of Chest Pain (PROMISE) Neha Pagidipati
Borek Foldyna
Thomas Mayrhofer
Michael T. Lu
USA UCLA Medical Centre Matthew J. Budoff
Australia MonashHeart Brian Ko
o . Abdul Rahman Ihdayhid
ceania I"Australia Royal Perth Hospital Jonathan Spiro
Adil Rajwani
Brazil Diagndsticos da América S.A. Fernanda Erthal
Flavia Paiva Lopes
South Brazil Quanta Diagnéstico por Imagem Rodrigo J. Cerci
America | Peru University of Cincinnati College of Medicine and | Moises A. Huaman
Clinica Internacional (USA-Peru collaboration) Sara E. Ramirez-Flores
Laura V. Medina-Rodriguez
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Cardiovascular Systems Imaging

Funders and collaborators welcome
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