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Researchers Develop New Coronary Risk Score for Women

Released: December 5, 2024

OAK BROOK, Ill. — A new risk score accurately predicts and categorizes the risk of major adverse cardiovascular events, such as
heart attack, in women. The findings were published today in Radiology: Cardiothoracic Imaging, a journal of the Radiological
Society of North America (RSNA).

According to the Centers for Disease Control and Prevention, heart disease is the leading cause of death in U.S. women. The same
can be said for women in Latin America, Europe, Asia and Pacific countries. However, since men are more likely to suffer from
heart conditions such as coronary artery disease, women tend to be overlooked in cardiovascular studies.

"Women are often underrepresented in research studies, and in some settings may be excluded," said study lead author Guillermo
Romero-Farina, M.D., Ph.D., cardiologist and senior researcher at the Vall d'Hebron University Hospital, Vall d'Hebron Research
Institute and CIBERCYV in Barcelona, Spain. "Risk stratification in women is particularly important because the clinical presentation
of coronary disease in women may differ from that in men and is often atypical."

Guillermo Romero-Farina, M.D., Ph.D.

Coronary risk stratification models are an important tool physicians use to identify which patients are most likely to experience
major adverse cardiovascular events, such as heart attack, stroke or even death. Establishing a Coronary Risk Score in Women
(CORSWO) may aid in the prediction of major cardiovascular events.

In this retrospective study, Dr. Romero-Farina and colleagues analyzed the data of 2,226 women aged 40 to 93 years who were
referred to the Nuclear Cardiology Unit at Vall d'Hebron University Hospital for risk assessment and evaluation.

All patients underwent gated SPECT myocardial perfusion imaging, which is an imaging procedure that measures left ventricular
function and myocardial perfusion at the same time.

The average follow-up time occurred around was approximately four years. The maximum follow-up time was 10 years, and all
follow-ups occurred in the hospital as a result of a major adverse cardiovascular event.

Using eight variables, the CORSWO calculated the risk of a cardiac event in patients and categorized them into four risk levels: low,
moderate, high and very high.

"By grouping patients into different risk levels—ranging from low to very high risk—doctors can better focus resources and
treatments on those who need them the most," Dr. Romero-Farina said.

The model accurately predicted major adverse cardiovascular events in women who were categorized as high and very high risk and
performed better than other risk models.

The researchers note that this novel approach of incorporating clinical, exercise and imaging-based variables is important in
accurately calculating the risk of cardiac events in women.

"The study provides additional insights into identifying high risk or very high-risk women," Dr. Romero-Farina said. "This approach
helps us catch potential heart issues earlier, especially serious events like heart attacks and sudden cardiac death, which are the
outcomes cardiologists are most concerned about preventing."

"Prediction of Major Adverse Coronary Events Using the Coronary Risk Score in Women." Collaborating with Dr. Romero-Farina
were Santiago Aguadé-Bruix, M.D., and Ignacio Ferreira-Gonzalez, M.D., Ph.D.

Radiology: Cardiothoracic Imaging is edited by Suhny Abbara, M.D., University of Texas Southwestern Medical Center, Dallas,

and owned and published by the Radiological Society of North America, Inc. (https:/pubs.rsna.org/journal/cardiothoracic)
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RSNA is an association of radiologists, radiation oncologists, medical physicists and related scientists promoting excellence in
patient care and health care delivery through education, research, and technologic innovation. The Society is based in Oak Brook,

Illinois. (RSNA.org)
For patient-friendly information on cardiac imaging, visit RadiologvInfo.org.
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Figure 1. Flow diagram shows female individuals included in the study. ESV = end-systolic volume, gSPECT MPI = gated SPECT
myocardial perfusion imaging.
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Figure 2. Receiver operating characteristic (ROC) curves for internal validation of the predictor clinical model, stress model, gated
SPECT (GSPECT) model, and final model to predict major adverse cardiovascular events. The clinical model was more predictive
than the stress model, and the final model had a moderate area under the ROC curve (AUC). Std. err. = standard error.
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Figure 3. Receiver operating characteristic (ROC) curves analysis to evaluate the ability of the final model to predict major adverse
cardiovascular events in the training group (n = 1460), validation group (n = 766), global cohort (n = 2226), and in patients with
high risk (HRi) and very high risk (VHR) (n = 879) shows a moderate predictive value. AUC = area under the ROC curve.
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Figure 4. COronary Risk Score in WOmen (CORSWO) to predict MACE. When increasing the levels of CORSWO (risk
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prediction) calculated by using z-score, the prevalence of MACE (risk observed) also increases. MR, HRi, and VHR detect 89.18%,
83.32%, and 86.82% of MACE in the training, validation, and global cohorts, respectively. HRi = high risk, LR = low risk, MACE
= major adverse coronary events, MH test = Mantel-Haenszel test, MR = moderate risk, VHR = very high risk.

A Training Group B Validstion Group C  GlobalCohort
1.00 L1 B —— 1004
—_—— e — M
‘*-_.._"\‘ = B o - = “"---—-..,_‘_“ -

=
w
3
-
L]
i

¥

MACEs Freo Survival
b5

MACE s Freo Sunvival
s

MACESs Froo Survival
s

254 244
o- v L4 L T T o- o-‘
D 2 4 & @& 0 2 4 & 8 0 2 4 € 8
Folow-up [yoars) Follow-up (yoars) Follow up (yoars)
NuTDON 31 ik Numdor a2 fisk Number sl risi
Loww Thaa 500 (9 414 () ITE ©) 154 (&) &5 %) Low e 256 (0) 210 (150 (1) W () T Lon Rak TH0(W 625 (4) 435 (1) 392 (%) 2 @
Whaaderate FOAA JEI(13)246 (3) 171 (1) B (1) 30 W Modarate Rk 208 (4] 2 93 (1) 4 (O VT @ Mosgorate Fiak 584 (19) 288 (T) 264 () YM (1) 95 @)
High Ftak £27 (091234 (14) 145 @] T3 (& 39 %) Mg Fosk M2 (490 18 (4) 80 ) 0 (1) W Hagh Mk G40 49 360 (L) 274 (1) 1) (1) 40 @)
Wory Migh Roak 844 (40) 82 (8) 5D ) 7% (M 11 ) Wery Mgh Rk O (15) 42 () 23 @) T (D) W @& Wery Mgh e MO (35 MO TE ) & ) @
HR (95% C1) pvalve HR (9% C1) pvahse HR (9% C1) pvaive
Low Rk 1 Low Rusk 1 Lo Risk 1
Moderate Rk 222 (118t0428) 0018 Moderste Risk Of8 (03100163) 0458 Moderate Risk 1567 (084%0283) 002
High Rorsi ST RV <9 Hgh Risk 289 (14510565 0002 Haph R 413 @67w637) <0001
Very High Risk 1708 (10 17 %0 30 71) <0.001 Viory Mgh Risk 937 (4 9% 18 34) <0001 Very High Rsk 1387 (0.03%0 21.31) <0001
Haonell 8 cindéx = O T9 Harel's cndex = 0. 16 Hyel s caoder » 0 78
who wh o wao wao
—— Low REd —— Waderate R4i Mok Bk Very Magh @ad

D MACE prediction in patients with HRI and VHR
100+

i
o

MACES Free Sunvwval
8

254
04
o 2 4 6 8
Folow.up (years)
Nurdes af rsi

LRaASAR 1345 OF) 1013 (1) & (0 MW & 17 %
FRaad VR BT (04 & 30 MO O VM S 81

HR (95% C1) pvalue
Low Fask and Moderate Risk 1
Hgh and Very High Risk S29(292% 7.16) p<0 0

Mared's condex = Q77

wa L t=

LR g — b g VIR
Figure 5. Kaplan-Meier curve analysis. During follow-up after gated SPECT myocardial perfusion imaging, for a one-unit increase
in risk level, the MACE incidence rate ratio increases (A) 2.85 (95% CI: 2.42, 3.35; P <.001)="" in="" the="" training=""
group,=""> (B) 2.49 (95% CI: 1.96, 3.15; P <.001)=""in="" the="" validation="" group,="" and=""> (C) 2.73 (95% CI: 2.39,
3.12; P <.001)="" in=""the="" global="" cohort.=""> (D) Patients with high (HRi) and very high (VHR) risk levels (n = 879) are

the groups with the worst prognosis. HR = hazard ratio, LR = low risk, MACE = major adverse coronary events, MR = moderate
risk.

High-res (TIF .
Resources:
Study abstract
Researchers Develop New Page 6 of 6
Coronary Risk Score for Women Copyright ©2025 Radiological Society of North America (RSNA)

https://www.rsna.org


https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2559/fig_4.tif
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2559/fig_5.jpg
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2559/fig_5.tif
https://pubs.rsna.org/doi/10.1148/ryct.230381

	RSNA Press Release
	Researchers Develop New Coronary Risk Score for Women

