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Men and women have differences and similarities. Some
of them are easy to determine and to understand. Some
are subtler and more difficult to evaluate. The compre-
hension of these characteristics is very important to bet-
ter address health care issues. Cardiovascular disease
(CVD) is the leading cause of mortality for women
globally, accounting for up to one-third of all deaths
in women worldwide [1]. Unfortunately, CVD remains
understudied, underdiagnosed, and undertreated in wom-
en [2]. There are two main aspects to address in this
topic: sex differences resulting from biological factors
and gender differences related to social, environmental,
and community factors [2]. Women present with angina
as the first manifestation of coronary artery disease
(CAD) more frequently than men. Women have more
diverse symptom presentation than do men: with pain
or discomfort in jaw, neck, and interscapular area; asso-
ciated epigastric discomfort and associated nausea, dys-
pnea, and fatigue [3]. Acute myocardial infarction
(AMI) without chest pain is more common in women
and the mortali ty rate is higher than men [3].
Myocardial ischemia in women is more commonly as-
sociated with nonobstructive disease of the epicardial
coronary arteries, microvascular disease, and coronary
vasospasm. This different pathophysiology is not be-
nign. The WISE Study demonstrated an elevated risk
of all-cause mortality among women with signs and
symptoms of ischemia but without obstructive coronary
artery disease (13%) as compared with women of

approximately the same age during the same period
(2.8%) [4]. Women are less frequently referred for ap-
propriate treatment during an AMI compared with men
despite proven mortality benefits of therapy [2].
Figure 1 provides some of the most important charac-
teristics that the cardiologist and nuclear physician must
address in the management of women with suspected or
know CAD.

We have to congratulate Katsikis et al. for the
well-designed paper published in European Journal
of Nuclear Medicine and Molecular Imaging that
demonstrated that women exhibit a higher rate of
any s i de - e f f e c t and an i nc r ea s ed HRR af t e r
regadenoson administration compared with their male
counterparts [5]. The authors found several differ-
ences in adverse effects of regadenoson: women had
a significantly higher rate of chest pain, gastrointesti-
nal discomfort, dizziness, and headache. Besides that,
women demonstrated a higher median HR-response
compared with men [5]. Gender differences with phar-
macologic stress were first described by Thomas et al.
with adenosine. These authors found that women were
more likely to experience adverse reactions to adeno-
sine during myocardial perfusion imaging than men
[6]. One potential explanation for the increase in ad-
verse events in women is that generally greater per-
cent body fat in women may result in a relatively
higher plasma concentration of adenosine because of
a smaller volume of distribution in women. Similar
mechanism can contribute to the differential effects
in women observed in this study [5]. The professional
responsible for the cardiac stress must be alert to the
potential increased value of aminophylline use and
concomitant low-level exercise to reduce the adverse
effects of regadenoson infusion in women [5].

The HR-response (percentage change from base-
l ine ) to regadenoson dur ing s t re s s i s a non-
perfusional relevant prognostic factor. HR-response
< 30% is associated with an increased risk of death
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[7]. In the study of Katsikis et al., women had an
increased HRR after regadenoson administration com-
pared with men. The implications of these findings
are currently not understood. Gender-related differ-
ences in the function of the autonomic nervous sys-
tem and hormonal activity can explain part of these
findings [5].

Gender- re l a t ed d i f f e rences wi th the use of
regadenoson can be found in the electrocardiographic
response [6]. ST depression after regadenoson infusion
is more frequently encountered in women in 3:1 ratio
and is associated with independent prognostic value be-
yond clinical and perfusional data [8]. One limitation of
the Katsikis study is that it did not evaluate the electro-
cardiographic response, and the results of this analysis
could be compared to other clinical and hemodynamic
behaviors. Another limitation was the use of propensity
score method that is commonly employed in an attempt
to reduce bias from concomitant confounding variables
(to correct for many baseline imbalances). Although this
technique can balance observed baseline covariates be-
tween groups, it cannot balance unmeasured characteris-
tics and confounders [9]. The definitive answer about
the intensity of gender-differences in regadenoson
should be derived from a randomized trial but is very
improbable that a study like that changes significantly
our knowledge about this topic.

Katsikis et al. should be congratulated because they
are contributing to the closing of the gap in sex dis-
parities [5]. One of the priorities to improve outcomes

in women with CHD is to increase the awareness of
healthcare providers of sex-specific symptoms and
clinical presentation in CHD [2]. Gender matters in-
cluding during pharmacologic cardiac stress.
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