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“It is not the answer that enlightens, but the question.”
[Eugene Ionesco]

Sex differences in medicine are well established, particularly with
respect to cardiovascular disease. Females develop coronary artery dis-
ease later in life, commonly manifest with different symptomatology,
and have unique risk factors. There has also been a great deal of focus
in the last 30 years on defining the performance of various diagnostic al-
gorithms for coronary disease in men and women [1,2]. Similarly, there
is growing evidence of sex interactions in subjects undergoing coronary
artery bypass grafting (CABG) with worsened clinical outcomes re-
ported in females compared to males irrespective of the graft used
[3-5]. Notably, Swaminathan et al. recently reported that female sex
remained an independent predictor of mortality following CABG after
multivariate adjustment (odds ratio 1.40, 95% CI 1.36 to 1.43, p <
0.001) across all age groups in a large US study [3]. However, reasons
for these disparate clinical outcomes between females and male are
not well established, but have served as fodder for further investigation.

In this edition of the journal, Saraiva and colleagues performed a
10-year retrospective review of clinical outcomes of patients under-
going CABG at a single center in Portugal [6]. Their focus was primarily
on the downstream clinical outcomes following single or bilateral inter-
nal mammary artery (SIMA or BIMA) CABG. In their analysis, after
adjusting for a number of potential co-variates, BIMA were associated
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with a worsened outcome in females. Further, on subgroup analysis of
female with the addition of propensity score as a covariate, females un-
dergoing BIMA had a significantly worse survival than those that
underwent SIMA (p = 0.039).

There are a number of potential explanations for these disparate
clinical outcomes. Importantly, CABG is much less commonly performed
in females and as a result procedural experience may incur increased
risk particularly with the more complicated BIMA procedure [7]. Fur-
thermore, subjects who underwent a RIMA to the RCA were excluded
which may again reflect a bias towards more complicated BIMA proce-
dures. Further reasons for disparate clinical outcomes described by the
authors are not well established, but do provide the foundation upon
which to base future investigations.

These findings are highly interesting but may in fact raise more
questions than answers. For example, it is interesting to note that fe-
males represented a small component of the cohort (19%) and only a
modest number of these females number underwent BIMA (27%). The
physiology of how IMA graphs differ in females and males is limited.
However, one report documents post-menopausal females undergoing
CABG to have impaired endothelial function in the IMA compared
with males owing to decreased nitric oxide bioavailability [8]. Female
cardiovascular physiology has specific biomarkers and has also been
shown to be negatively impacted by a number of unique factors such
as stress response, pathophysiology of hypertension, estrogen status,
association of smoking with myocardial infarction, and incidence of
plaque erosion [9,10]. While it is more clear how these sex-specific fac-
tors may drive differ CABG outcomes overall, how does this explain the
difference in BIMA versus SIMA? In terms of current clinical practice, and
future clinical and physiological investigation, how should this be ad-
dressed? Should women needing bypass be restricted to a single IMA
graft? The results presented certainly cannot provide an answer to
this question but do certainly suggest that this should be investigated
in a prospective fashion.

Disclosures

Dr. Leipsic is a consultant for Edwards Lifesciences, provides CT core
lab services for Edwards Lifesciences, Medtronic, Neovasc, GDS, and
Tendyne Holdings, for which no direct compensation and has stock op-
tions in, is a consultant to, and receives institutional research support


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijcard.2019.03.011&domain=pdf
https://doi.org/10.1016/j.ijcard.2019.03.011
https://doi.org/10.1016/j.ijcard.2018.05.028
jleipsic@providencehealth.bc.ca
https://doi.org/10.1016/j.ijcard.2019.03.011
http://www.sciencedirect.com/science/journal/01675273
www.elsevier.com/locate/ijcard

54

Editorial

from HeartFlow. The other authors report no relationships that could be
construed as a conflict of interest.

References

[1] N.A. Sorensen, J.T. Neumann, F. Ojeda, et al., Relations of sex to diagnosis and out-

2

3

comes in acute coronary syndrome, . Am. Heart Assoc. 7 (2018).

J.K. Min, A. Dunning, F.Y. Lin, et al., Age- and sex-related differences in all-cause
mortality risk based on coronary computed tomography angiography findings re-
sults from the International Multicenter CONFIRM (Coronary CT Angiography Eval-
uation for Clinical Outcomes: An International Multicenter Registry) of 23,854
patients without known coronary artery disease, J. Am. Coll. Cardiol. 58 (2011)
849-860.

R.V. Swaminathan, D.N. Feldman, R.A. Pashun, et al., Gender differences in in-hospi-
tal outcomes after coronary artery bypass grafting, Am. J. Cardiol. 118 (2016)
362-368.

[4]

[5

16

17

8

[9

[10]

A. Hassan, M. Chiasson, K. Buth, G. Hirsch, Women have worse long-term outcomes
after coronary artery bypass grafting than men, Can. J. Cardiol. 21 (2005) 757-762.
F. Nicolini, A. Vezzani, D. Fortuna, et al., Gender differences in outcomes following
isolated coronary artery bypass grafting: long-term results, J. Cardiothorac. Surg.
11 (2016) 144.

F.A. Saraiva, N. Giererd, RJ. Cerqueira, et al., Survival after bilateral internal mam-
mary artery in coronary artery bypass grafting: are women at risk? Int. J. Cardiol.
(2018).

LK. Kim, P. Looser, R.V. Swaminathan, et al., Outcomes in patients undergoing coro-
nary artery bypass graft surgery in the United States based on hospital volume, 2007
to 2011, J. Thorac. Cardiovasc. Surg. 151 (2016) 1686-1692.

V. Mannacio, L. Di Tommaso, A. Antignano, et al., Endothelial nitric oxide synthase
expression in postmenopausal women: a sex-specific risk factor in coronary sur-
gery, Ann. Thorac. Surg. 94 (2012) 1934-1939.

L.B. Daniels, A.S. Maisel, Cardiovascular biomarkers and sex: the case for women,
Nat. Rev. Cardiol. 12 (2015) 588-596.

K. Yahagi, H.R. Davis, E. Arbustini, R. Virmani, Sex differences in coronary artery dis-
ease: pathological observations, Atherosclerosis 239 (2015) 260-267.


http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0005
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0005
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0010
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0010
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0010
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0010
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0010
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0010
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0015
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0015
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0015
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0020
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0020
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0025
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0025
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0025
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0030
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0030
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0030
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0035
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0035
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0035
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0040
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0040
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0040
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0045
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0045
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0050
http://refhub.elsevier.com/S0167-5273(18)33572-1/rf0050

	Sex differences in cardiovascular medicine: Bilateral internal mammary artery CABG
	Disclosures
	References


