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PERSPECTIVE

ROMA-Women: Innovative Approaches for the 
First Cardiac Surgery Trial in Women
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The effect of the use of multiple arterial grafts 
(MAG) for coronary artery bypass grafting (CABG) 
has been debated for more than 4 decades. The 

results from observational studies and the only large, 
randomized trial have been discordant. The adoption of 
MAG in current practice is very low (≈12%) and signifi-
cantly lower in women (≈6%).1 The ongoing Random-
ized Comparison of the Outcomes of Single vs Multiple 
Arterial Grafts ([ROMA] URL: https://www.clinicaltrials.
gov; Unique Identifier: NCT03217006) was designed to 
definitively test the MAG hypothesis.2

Women are underrepresented in cardiac surgery tri-
als and the majority of the evidence on MAG is derived 
from studies conducted predominantly in men. Coronary 
artery disease in women is different than in men and 
is more often characterized by coronary microvascular 
dysfunction and coronary vasospasm, 2 conditions for 
which CABG is a suboptimal treatment.3 Coronary arter-
ies and bypass grafts are smaller and more prone to 
spasm in women, making the operation more technically 
complex.3 Women referred for CABG are older, with dif-
ferent and more frequent comorbidities compared with 
men, and studies consistently show that women have 
higher postoperative mortality and worse long-term 
outcomes after CABG when compared with men.3 The 
risk–benefit ratio of using MAG in women is likely differ-
ent than in men: women are at higher risk of MAG har-
vesting site complications (in particular sternal wound 
infections) and arterial conduits are smaller and more 
technically complex to use in women. However, women 
often have diseased or varicose saphenous veins, and it 

is possible that the better patency rate and lower ten-
dency for arterial graft atherosclerosis may result in 
better myocardial microperfusion, cardiac function, and 
ultimately, better outcomes compared with vein grafts. In 
a pooled analysis of 6 small randomized trials, women 
(309 of 1036 [29.8%]) had significantly greater reduc-
tions in cardiovascular events compared with men when 
the radial artery, rather than the saphenous vein was 
used.4 In a meta-analysis of 6 adjusted, observational 
CABG studies in women, those receiving MAG had sig-
nificantly longer postoperative survival times compared 
with those receiving a single arterial graft (incidence 
rate ratio, 0.86 [95% CI, 0.76–0.96]).5 While suggestive, 
these analyses fail to rigorously assess the risk–benefit 
of MAG in women.

Currently, ROMA enrollment is ≈15% women and 
will not be sufficiently powered to provide meaning-
ful data on the risk–benefit of MAG in women. How-
ever, ROMA does provide a unique opportunity to 
leverage the existing trial infrastructure and enrolled 
population of women to realize the first cardiac sur-
gery trial dedicated to women (ie, ROMA-Women; 
URL: https://www.clinicaltrials.gov; Unique Identi-
fier: NCT04124120) and to rigorously test the MAG 
hypothesis in women.

ROMA-Women will use a nested design that has not 
previously been used in cardiovascular trials (Figure 1) 
by leveraging the ROMA infrastructure, including clini-
cal trial unit, database, case report forms, randomization 
system, site training resources, informed consent forms, 
regulatory approvals, Central Events Review Committee 
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processes and personnel, and the network of participat-
ing sites. The randomization procedure, interventions, 
and follow-up protocol of ROMA-Women will be identi-
cal to those of the parent ROMA trial. More importantly, 
ROMA-Women will include all of the women enrolled in 
ROMA, increasing efficiency and reducing enrollment 
time, which are key considerations because of challenges 
associated with enrolling an all-women population. Dedi-
cated analytic strategies will be used to minimize any 
cohort effect from inclusion of the ROMA patients.

The American Heart Association, American College of 
Cardiology, Society of Thoracic Surgeons, European Associ-
ation of Cardio-Thoracic Surgery, Society for Cardiovascular 
Angiography and Intervention, Society of Cardiac Anesthe-
siologists, Women in Thoracic Surgery, and Women as One, 
as well as the patient-centered WomenHeart organization, 
have all endorsed the trial, a testament to the support for 
trials dedicated to women by the cardiovascular community.

The funding strategy is also innovative: the trial has 
received endorsement from the Global Cardiovascular 
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Figure 1. Rationale and design of the ROMA-Women trial.
The sites participating in ROMA will continue enrollment of women after the completion of the ROMA trial and additional sites will also be opened 
to reach the target sample size for ROMA-Women. MAG indicates multiple arterial grafting; RCT, randomized clinical trial; ROMA, Randomized 
Comparison of the Outcomes of Single vs Multiple Arterial Grafts; and ROMA-W, Randomized Comparison of the Outcomes of Single vs Multiple 
Arterial Grafts in Women. Parts of the figure were drawn by using pictures from Flaticon.com and Servier Medical Art (servier.com). Servier 
Medical Art by Servier is licensed under a Creative Commons Attribution 3.0 Unported license (http://creativecommons.org/licenses/by/3.0).

D
ow

nloaded from
 http://ahajournals.org by on A

pril 3, 2023



Circulation. 2023;147:00–00. DOI: 10.1161/CIRCULATIONAHA.123.064033� xxx xxx, 2023

First CABG Trial in Women

3

Gaudino et al

Research Funders Forum Multinational Clinical Trials 
Initiative, and currently, national agencies are evaluat-
ing individual funding proposals. The Starr Foundation 
(https://starrfoundation.org/) has provided philanthropic 
bridge funding, so that ROMA sites will transition to 
ROMA-Women without interruption once recruitment in 
the parent trial is complete.

Patient representatives have been involved in ROMA-
Women from its inception. WomenHeart: The National 
Coalition for Women with Heart Disease has been criti-
cal in highlighting the priorities for women facing treat-
ment decisions about coronary artery disease. Patient 
representatives will serve on the Steering Committee 
and participate in ROMA-Women oversight, and patient-
reported outcomes will be powered secondary end 
points of the trial.

ROMA-Women will adopt innovative recruit-
ment strategies designed specifically for women. It is 
expected that selective screening of women will result 
in a higher enrollment rate compared with mixed-popu-
lation trials. Higher-enrollment sites will be surveyed by 
the study team and the results will be used to develop 
best practices to support sites with lower enrollment. 
The Steering Committee of the trial comprises a majority 
of women (>75%) and identification of women as prin-
cipal investigators and study personnel will be strongly 
encouraged locally; this has facilitated the enrollment of 
women in other clinical trials. In addition, the study team 
will interview women who were screened and eligible 
but declined to participate in ROMA or ROMA-Women, 
in order to obtain qualitative perspectives on why they 
chose not to participate. This information will be used 
for modifying future recruitment approaches to better 
engage women. Last, through the support of profes-
sional societies and associations dedicated to women’s 
health, the trial will be actively promoted in the cardio-
vascular community through presentation at meetings, 
newsletters, social media, and email outreach.

If successful, ROMA-Women will not only inform sex-
specific cardiovascular guidelines regarding the best 
coronary bypass strategy for women, but also will be a 
model for cardiovascular trialists to design trials specific 
to women and other groups are underrepresented in tra-
ditional clinical trials.

ARTICLE INFORMATION
Affiliations
From the Department of Cardiothoracic Surgery, Weill Cornell Medicine, New York 
(M.G.); Division of Cardiac Surgery, Schulich Heart Centre, Department of Sur-
gery, Sunnybrook Health Sciences Centre, University of Toronto, Ontario, Canada 
(S.E.F.); Zena and Michael A. Wiener Cardiovascular Institute, Icahn School of 
Medicine at Mount Sinai, New York (R.M.); and Barbra Streisand Women’s Heart 
Center, Cedars-Sinai Smidt Heart Institute, Los Angeles, CA (N.B.M.).

Sources of Funding
None.

Disclosures
Dr Gaudino receives grant support from the National Institutes of Health and the 
Canadian Institutes of Health and Research. Dr Merz is supported by the National 
Institutes of Health (grant Nos. R01HL124649 and U54 AG065141), Edythe 
L. Broad and Constance Austin Women’s Heart Research Fellowships (Cedars-
Sinai Medical Center, Los Angeles, CA), Barbra Streisand Women’s Cardiovascu-
lar Research and Education Program (Cedars-Sinai Medical Center, Los Angeles, 
CA), Society for Women’s Health Research (Washington, DC), Linda Joy Pollin 
Women’s Heart Health Program, Erika Glazer Women’s Heart Health Project, and 
the Adelson Family Foundation (Cedars-Sinai Medical Center, Los Angeles, Cali-
fornia). Dr Mehran reports personal fees from Abbott Vascular Laboratories, Bos-
ton Scientific, Medscape/Web MD, Siemens Medical Solutions, Phillips/Volcano/
Spectranetics, Roivant Sciences, Sanofi (ITA), Bracco Group, Medintelligence 
(Janssen), and Bayer; grants from Astra Zeneca, Bayer, Beth Israel Deaconess, 
CSL, DSI, Medtronic, Novartis Pharmaceuticals, OrbusNeich, Osprey Medical, 
PLC/RenalGuard, and Abbott Vascular; grants and other support from BMS; and 
personal fees and other from ACC and Watermark Research Funding, all of which 
are outside the submitted work. Dr Fremes reports no conflicts.

REFERENCES
	 1.	 Jawitz OK, Lawton JS, Thibault D, O’Brien S, Higgins RSD, Schena 

S, Vemulapalli S, Thomas KL, Zwischenberger BA. Sex differences in 
coronary artery bypass grafting techniques: a Society of Thoracic Sur-
geons database analysis. Ann Thorac Surg. 2022;113:1979–1988. doi: 
10.1016/j.athoracsur.2021.06.039

	 2.	 Gaudino M, Alexander JH, Bakaeen FG, Ballman K, Barili F, Calafiore AM, 
Davierwala P, Goldman S, Kappetein P, Lorusso R, et al. Randomized com-
parison of the clinical outcome of single versus multiple arterial grafts: 
the ROMA trial—rationale and study protocol†. Eur J Cardiothorac Surg. 
2017;52:1031–1040. doi: 10.1093/ejcts/ezx358

	 3.	 Gaudino M, Di Franco A, Cao D, Giustino G, Bairey Merz CN, Fremes SE, 
Kirtane AJ, Kunadian V, Lawton JS, Masterson Creber RM, et al. Sex-
related outcomes of medical, percutaneous, and surgical interventions 
for coronary artery disease. J Am Coll Cardiol. 2022;79:1407–1425. doi: 
10.1016/j.jacc.2021.07.066

	 4.	 Gaudino M, Benedetto U, Fremes S, Biondi-Zoccai G, Sedrakyan A, 
Puskas JD, Angelini GD, Buxton B, Frati G, Hare DL, et al. Radial-artery 
or saphenous-vein grafts in coronary-artery bypass surgery. N Engl J Med. 
2018;378:2069–2077. doi: 10.1056/NEJMoa1716026

	 5.	 Robinson NB, Lia H, Rahouma M, Audisio K, Soletti G, Demetres M, Leonard 
JR, Fremes SE, Girardi LN, Gaudino M. Coronary artery bypass with single 
versus multiple arterial grafts in women: a meta-analysis. J Thorac Cardio-
vasc Surg. 2021;S0022522321011478. doi: 10.1016/j.jtcvs.2021.07.047

FRAM
E OF REFERENCE

D
ow

nloaded from
 http://ahajournals.org by on A

pril 3, 2023


