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In Ischemic Heart Disease Men and Women are Different... 
But the Same

“... can society inscribe on its banners: 
from each according to his ability, 

to each according to his needs.”

KARL MARX, Critique of the Gotha Programme 

INTRODUCTION
A few decades ago cardiovascular disease was con-
sidered a men´s disease; while it was thought that 
women´s risk of coronary heart disease was very low. 
However, the medical community now admits that is-
chemic heart disease is the leading cause of mortality 
in middle-aged women.

But are both gender presentations the same? Let 
us see what happens in two forms of the disease, 
chronic stable angina (CSA) and acute coronary syn-
drome (ACS).

SIGNS AND SYMPTOMS OF OBSTRUCTIVE CORONARY 
DISEASE ACCORDING TO GENDER
Chronic Stable Angina and female gender
Compared to men, the most common initial presenta-
tion of women with symptoms of chest pain is stable 
angina. 

Interestingly, in the eastern Denmark register, in-
cluding 11223 subjects between 1998 and 2009, coro-
nary angiography for suspected stable angina as an in-
itial symptom revealed that men had 19% (1226/6512) 
of normal coronary arteries (0% stenosis in all arter-
ies) and women 48% (2253/4711). In the study period, 
the ratio of patients without coronary obstruction 
(none or lesion <50%) increased from 54% to 73% in 
women and from 19% to 41% in men. (1) With the 
same degree of symptoms at onset of stable angina, 
the presence of normal coronary angiographies stead-
ily increased over the past 10 years analyzed. In turn, 
women presented a lower degree of epicardial coro-
nary obstruction than men.

It was already known that in the Women’s Is-
chemia Syndrome Evaluation (WISE) of 883 women 
referred for coronary angiography, 62% had normal 
coronary arteries (<50% stenosis) and the remaining 
38% had significant coronary lesions (> 50% stenosis ),  
50% presenting with a single coronary vessel lesion 
and 50% with two to three coronary vessel lesions. (2)

In the cohort of patients in British Columbia 
(Canada), of 32856 patients with suspected ischemic 
heart disease, 7.1% of men versus 23.3% of women 

had a completely normal coronary angiography (0% 
obstruction). (3)

In the Swedish Coronary Angiography and An-
gioplasty Register (SCAAR) which covered the period 
2006-2008 and included 12200 patients with stable 
chest pain referred for diagnostic coronary angiogra-
phy for the first time, 30.1% of men versus 64. 5% of 
women had a normal coronary angiography or no sig-
nificant lesions (<50% obstruction). (4)

In an even larger register made in the United 
States, of 375886 patients with suspected stable angi-
na, 51% of women and 33% of men had no significant 
coronary stenosis (defined as < 70% stenosis) and the 
results are consistent with the data shown above. (5)

Acute coronary syndrome and female gender
In the large GUSTO IIb study (Global Use of Strat-
egies to Open Occluded Coronary Arteries in Acute 
Coronary Syndromes IIb) of 12142 patients with ACS, 
30.5% of women with unstable angina (versus 13.9% 
of men) and 10.2% of women with acute myocardial 
infarction (AMI) with ST-segment elevation (versus 
6.8% of men) had normal coronary angiography. (6)
In another series, 10% of men and 25% of women ad-
mitted to hospital with a diagnosis of ACS had “nor-
mal” coronary angiography. (7)

Hospital variability of normal coronary angiography

frequency
In the CathPCI registry retrospective analysis per-
formed between 2005-2008 in 565504 patients with-
out prior MI or revascularization, who underwent 
elective coronary angiography in 691 hospitals in 
the United States, the incidence of non-obstructive 
coronary artery disease (<50% in any vessel) was as-
sessed. The ratio of non-significant coronary disease 
was 55% and varied between different hospitals from 
0% to 77%, with a median of 55% (interquartile range 
48-61%). (8)

It was more probable that hospitals with higher 
incidence of non-obstructive coronary disease would 
perform procedures in younger patients with lower 
Framingham risk score, whether asymptomatic or 
with atypical symptoms and negative or unperformed 
functional assessment and in addition with small 
number of catheterizations in the hemodynamic  
laboratories.
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ARE SYMPTOMS WITHOUT CORONARY LESIONS TRIVIAL 
OR RECURRENT?
It may be considered that in symptoms suggestive of 
angina without coronary lesions confirmed by angi-
ography the patient will evolve without further chest 
pain.

However, already in the WISE study (2) 45% of 
women without obstructive coronary disease still pre-
sented with angina at 5-year follow-up with a simi-
lar frequency than those with one to three coronary 
vessel lesions. At 5 years, 20% of women with normal 
coronary arteries had been hospitalized for chest pain, 
compared to 38% of those with three-vessel lesions.

In a recent review of long-term prognosis in pa-
tients with cardiac syndrome X (angina on a posi-
tive stress test with normal coronary arteriography), 
which included 16 studies with 1694 patients, chest 
pain recurrence ranged between 13.2% and 89.9% for 
the different registries, with an average frequency of 
55% (CI 95% 53-58) that might recur weekly for a long 
time. (9)

The BARI 2D (Bypass Angioplasty Revasculariza-
tion Investigation 2 Diabetes) clinical trial evaluated 
the optimal treatment of 2368 patients with diabetes 
and documented coronary disease. At the time of en-
rollment women were more likely than men to present 
with angina, 67% versus 58% (p < 0.01) despite lower 
coronary disease on angiography (number of signifi-
cant lesion 2.3 ± 1.7 vs. 2.8 ± 1.8, p < 0.01). However, 
women significantly reported more angina than men 
over the course of the 5-year follow-up (OR 1.51, 99% 
CI 1.21 to 1.89, P < 0.0001). (10)

In the Canadian registry of British Columbia in 
patients with normal coronary angiography, hospital 
readmission for ACS or chest pain requiring cardiac 
catheterization at 180 days was significantly higher in 
women compared to men (adjusted OR 4.06, 95% CI 
1.15 to 14.31). (3)

We may conclude that angina in patients with 
normal coronary angiography is not indicative of an 
outcome with few symptoms; on the contrary, it is in-
dicative of long term pain recurrence, even with new 
admissions. Additionally, in patients with documented 
coronary lesions, women have more symptoms of an-
gina during follow-up.

LONG-TERM PROGNOSIS BY GENDER

With coronary artery obstructive lesions
The aforementioned BARI 2D clinical trial followed 
up for 5 years 702 (30%) women and 1666 (70%) men 
included in the study. The 5-year cumulative incidence 
of the composite end point of death, AMI or stroke did 
not differ between genders (26% in women versus 22% 
in men) [HR 1.11 (0.85 to 1.44), p = 0.69], nor did the 
need for subsequent revascularization, 35% and 32%, 
respectively [HR 1.04 (0.82 to 1.31), p = 0.69]. (10)

With no coronary artery obstructive lesions
Although the WISE study reported that cardiovascu-

lar death or nonfatal AMI at 5 years ranges from 4% 
to 38%, respectively, in women with non-obstructive 
(<50%) to three-vessel coronary disease (> 50%) (p 
<0.0001), (2) in a more recent study comparing car-
diovascular events (cardiovascular death, AMI, stroke 
or hospitalization for heart failure) at 5 years between 
the group of 540 WISE women presenting with angina 
and non-obstructive coronary disease (stenosis <50%) 
and a control cohort of 1000 WTH women without 
coronary disease, event rates were 16.0% in the WISE 
study women with non-obstructive CAD (stenosis in 
any coronary artery of 1%-49%), 7.9% in WISE women 
with normal coronary arteries (stenosis of 0% in all 
coronary arteries), and 2.4% in asymptomatic WTH 
women (p < or = .002), (11)

In the mentioned review of long-term prognosis 
in patients with cardiac syndrome X (16 studies with 
1694 patients), (9) major cardiac events (cardiovascu-
lar death, AMI and revascularization) ranged from 0% 
to 3.8% (average of 1.5% at 5 years; CI 95% 1-2.2), an 
estimated annual major cardiac event rate of 0.3%.

Returning to the retrospective cohort of coronary 
angiography for suspected angina as initial symptom 
of all patients in eastern Denmark (11223 subjects be-
tween 1998 and 2009), (1) this cohort population was 
compared with a standard population (no history of 
cardiovascular disease and a negative Rose question-
naire for angina) of 5705 people in Copenhagen.

Stable angina groups were divided in 3479 patients 
with normal coronary arteries (0% stenosis), 1709 pa-
tients with obstructive coronary lesions (< 50% ste-
nosis) and 6040 patients with obstructive coronary le-
sions (50% stenosis); in turn, each group was divided 
into men and women.

Women were 2.4-4.3 years older than men when 
compared within each group with the same degree 
of coronary heart disease, and both in women as in 
men the average age increased with the increase in 
coronary artery disease. Fewer patients with normal 
coronary arteries had diabetes or were taking antihy-
pertensive or lipid-lowering drugs.

As there was no interaction between men and 
women in mortality or major adverse cardiovascular 
events (MACE) (cardiovascular death, AMI, stroke or 
hospitalization for heart failure), pooled gender data 
were analyzed for each group.

The 5-year MACE endpoint for the normal coro-
nary group yielded a HR of 1.52 (95% CI 1.27 to 1.83, 
P < 0.001) (8.5% events), compared to the standard 
reference population (4.0%). The group with non-ob-
structive coronary lesions had a HR of 1.85 (95% CI 
1.51 to 2.28, P < 0.001) (11.0% events). The signifi-
cant difference with the control group occurred both 
in the first year and in the subsequent period.

Mortality also increased to a HR of 1.29 (95% CI 
1.07-1.56, P = 0.007) in patients with normal coronary 
arteries and even more in those with non-obstructive 
lesions [HR 1.52 (95% CI 1.24-1.88); p < 0.001].

This cohort study determines that, compared to 
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a normal population without heart disease, patients 
with normal coronary arteries and non-obstructive 
coronary lesions are associated with 53% and 85% 
increased risk of MACE and with 29% and 52% in-
creased risk of all-cause mortality, with no difference 
between men and women. For both women and men 
there is a gradual increase in the risk of future MACE 
and mortality with increasing degrees of coronary dis-
ease.

The results of this study support our knowledge 
that stable ischemic heart disease predicts increased 
risk of adverse cardiovascular outcomes even in the 
absence of obstructive coronary disease.

IS MICROVASCULAR ANGINA POSSIBLE?
In patients with typical symptoms of angina pain for 
myocardial ischemia and objective demonstration by 
ST segment depression or impaired perfusion in ex-
ercise testing with completely normal coronaries, the 
possibility of “microvascular angina” is suspected and 
it is thought that coronary “microvascular dysfunc-
tion” can lead to signs and symptoms of ACS or stable 
angina.

The evaluation of the coronary microvasculature 
lies in its functional assessment and not in direct visu-
alization as with coronary epicardial lesions. (12)

Many different tests are being evaluated to detect 
changes in coronary microcirculation. For example, 
transthoracic Doppler echocardiography measuring 
epicardial coronary flow, which has no risk and allows 
repeated measurements with different stimuli achiev-
ing coronary microvasculature dilation such as adeno-
sine or dipyridamole. If coronary flow velocity (CFV) 
at peak vasodilation is < 2.0 times resting flow veloc-
ity, it strongly suggests coronary microvascular dys-
function. (13) A correlation has been recently shown 
between altered CFV induced by adenosine in the 
anterior descending coronary artery and myocardial 
perfusion defects induced by dobutamine in cardiac 
magnetic resonance in 10 patients with syndrome X, 
compared with 10 controls. (14)

Other methods under assessment are myocardial 
contrast echocardiography during adenosine stress, 
magnetic resonance imaging with pharmacological 
drugs, gadolinium as flow tracer of local myocardial 
perfusion defects, and positron emission tomography 
(PET) that allows measurement of myocardial blood 
flow per gram of tissue. (13)

In the WISE study 3-year follow-up of women with 
normal coronary arteries, the group with abnormal 
magnetic resonance spectroscopy showed that for 
each 1% reduction in phosphocreatine-ATP, consist-
ent with myocardial ischemia, there was 4% increased 
risk of hospitalization for unstable angina, which is 
associated with repeated catheterization and higher 
healthcare costs. (15) In a more recent WISE study of 
152 women with normal coronary arteries and a mean 
follow-up of 5.4 years, peak CFV (by intracoronary 
Doppler flow measurement) < 2.32 after intracoro-

nary adenosine, an endothelium-independent micro-
vascular vasodilator, increased MACE, with a HR of 
1.20 (95% CI 1.05-1.38, p = 0.008). (16)

Impaired reactivity to intracoronary acetylcholine 
as a microvascular dysfunction indicator and prog-
nostic marker for cardiovascular events has also been 
studied. In the WISE study, women with abnormal 
coronary dilation response to acetylcholine had less 
time free of cardiovascular events (p = 0.004). (17)

In a recent study, which reached important con-
clusions, 42 patients presenting unstable angina with 
normal coronary arteries (lesions <50%) underwent: 
a) a perfusion study with cardiac magnetic resonance 
(CMR), first passage of gadolinium before and after an 
intravenous adenosine infusion looking for ischemia, 
b) a coronary angiography and c) intracoronary ace-
tylcholine test, after excluding significant obstruc-
tive coronary artery disease. (18) In 52% of patients 
(22/42) CMR revealed ischemia. Acetylcholine showed 
epicardial vasospasm (defined as luminal narrowing 
≥75% from baseline in a coronary segment associated 
with ST segment alteration and clinical symptoms) 
in 24% of patients (10/42), whereas 48% (20/42) pre-
sented with microvascular dysfunction, defined as is-
chemic ST segment changes (continuous ECG) with 
clinical symptoms. This means that microvascular or 
coronary epicardial vasoreactivity was present in 76% 
of patients (30/42). In patients with reversible CMR 
perfusion, 91% (20/22) presented with vasoreactivity 
during intracoronary acetylcholine test compared to 
50% (10/22) evidencing no perfusion abnormality on 
MRI (p <0.01), whereby the reversible perfusion de-
fect detected on MRI in patients without significant 
coronary artery disease was mostly due to microvas-
cular or coronary epicardial dysfunction.

Recently, in the ACOVA study (Abnormal COro-
nary VAsomotion in patients with stable angina 
and unobstructed coronary arteries), 124 patients 
with exercise-induced symptoms of angina with nor-
mal coronary angiography or minimal irregularities 
(<20% diameter reduction) underwent intracoronary 
acetylcholine testing. (19) Sixty-two percent (77/124) 
of patients had coronary artery spasm, 28% (35/124) 
with epicardial spasm (≥75% diameter reduction with 
reproduction of the symptoms of the patient) and 34% 
(42/124) with microvascular spasm (reproduction of 
symptoms, ischemic electrocardiographic changes and 
no epicardial spasm ≥75%).

Women constituted 70% (87/124) of patients, rep-
resenting 77% and 83% of those in whom epicardial 
and microvascular spasm were induced, respectively, 
but only 53% (25/47) of those without response to ace-
tylcholine.

The authors remark that epicardial spasm was of-
ten diffuse and located in the distal segment of the cor-
onary artery and was often preceded by ischemic ST 
deviation and/or reproduction of the patient’s symp-
toms, suggesting that epicardial spasm often began 
with microvascular spasm. This explains why there 
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was a spectrum of coronary vasomotility in response 
to acetylcholine, which ranged from subtle changes 
compatible with microvascular spasm to diffuse and 
distal severe spasm of the epicardial coronary artery.

Microvascular spasm was established in patients 
with stress-induced angina symptoms, indicating that 
abnormal microvascular vasomotility can be triggered 
on exertion.

SOME CONCLUSIONS
For decades, and still nowadays, we have assumed that 
in order to label chest pain as ischemic heart disease, 
even a typical agina pain, the patient had to present 
an obstructive lesion, which we called significant, in 
the coronary angiography. Perhaps this is due to the 
fact that we wholly believe in the animal experiments 
performed by Gould and Lipscomb in 1974, where they 
established the effect of progressive coronary artery 
narrowing on maximum and resting coronary blood 
flow. (20) They showed that ≥ 50% occlusion limited 
maximum vasodilating capacity while ≥ 85% occlusion 
limited resting coronary blood flow. These concepts 
were transferred to the clinic and we started speaking 
about critical coronary subocclusions (≥ 85% coronary 
occlusion) in patients with unstable angina, and in 
turn, we spoke of a significant coronary lesion (≥ 50% 
coronary occlusion) in chronic stable angina. Based 
on this mechanism, these lesions were converted into 
“ischemic stenosis” and this prevented acknowledging 
– what was evident before our eyes- that a consider-
able number of patients presenting with typical pain, 
ST segment depression or perfusion or exercise motil-
ity disorders… but had normal or completely normal 
coronary arteries, were therefore, not sick. This trend 
was further pursued when a relatively simple percuta-
neous technique that could reduce coronary occlusion, 
as coronary angioplasty, was introduced. The simple 
idea that blood must flow through many more vessels 
than epicardial extramyocardial coronary arteries to 
reach the myocardium was forgotten. 

The complete coronary system has three compart-
ments with different functions and blood flows due to 
the difference between aortic sinus pressure (origin of 
coronary arteries) and coronary sinus pressure (right 
atrial pressure). In the absence of obstructive lesions, 
epicardial arteries offer little resistance (≈ 10%) to 
flow, similar to that of capillaries and venules (anoth-
er (≈ 10%), though the latter with a main capacitance 
function containing 90% of total myocardial blood vol-
ume. (12) The proximal compartment is represented 
by the large “epicardial coronary arteries” seen in 
the coronary angiography, whose diameter spans ap-
proximately from 2 - 5 mm up to 0.5 mm (500 µm) and 
have “capacitance” function offering little resistance 
to coronary flow. The intermediate compartment is 
represented by “prearterioles”, with diameters rang-
ing from 500 to 200 µm. They are characterized by a 
measurable and progressive drop in pressure during 
their course, and are responsible for ≈ 25% of total 

coronary vascular resistance. These vessels are not 
under the direct vasomotor control of diffusible myo-
cardial metabolites due to their extramural location 
and their wall thickness. (13) The most distal com-
partment is represented by intramural “arterioles”, 
in this case characterized by a considerable drop in 
pressure along their course, as they constitute the 
real component regulating intramyocardial coronary 
circulation, denoting the greatest proportion (≈ 50%) 
of total coronary vascular resistance. (21)

Arterioles with diameter < 200 µm are subdivided 
into three categories according to their size and the 
mechanisms regulating their tone. Endothelium-de-
pendent vasoreactivity prevails in “large arterioles”, 
200 to 100 µm in diameter, transferring flow-related 
stimulus to a vasomotor response; for example, vaso-
constriction with flow reduction and vice-versa.

“Medium-sized arterioles”, with diameters ranging 
from 100 to 40 µm, which mainly react to intraluminal 
pressure changes sensed by stretch receptors located 
in the vascular smooth muscle cells. This myogenic 
control produces cell relaxation when intramural 
pressure falls and inversely, induces cell contraction 
when pressure increases.

Finally, “small arterioles”, which are <40 µm in 
diameter, are modulated by myocardial metabolic ac-
tivity. 

If metabolic activity increases, direct contact 
with metabolites leads to small arteriole vasodila-
tion, reducing pressure in medium-sized arterioles, 
and hence to a vasodilator miogenic reflex. This, in 
turn, increases flow in the above arteries, resulting in 
endothelium-dependent vasodilation of prearterioles 
and larger extramural epicardial vessels. (13)

Therefore, coronary blood flows down a pressure 
gradient between the aorta and the capillary bed, 
with different microcirculatory compartments influ-
enced by physiological mechanisms controlling vascu-
lar tone, with cardiac metabolism as the final decisive 
factor. However, microcirculation is also modulated 
by different “neural factors”, as adrenaline and no-
radrenaline, and mainly acetylcholine, regulating 
prearterioles and large arterioles, and also “mechani-
cal factors”, represented by left and right ventricular 
end-diastolic pressures (LVEDP and RVEDP, respec-
tively), acting at the level of medium-sized intramyo-
cardial arterioles through extravascular compression.

Clinically, there are drugs that unmask alterations 
in these regulators of the different compartments. In 
practice, when the endothelium is affected, the intra-
coronary acetylcholine test inducing vasoconstriction 
by stimulating unopposed muscarinic receptors due 
to lack of functional endothelium, exposes endothe-
lium-dependent reduced vasodilation, and probably 
also by direct potential effect on prearterioles and 
large arterioles. Other tests using endothelium-in-
dependent vasodilating drugs, such as dipriridamol, 
papaverine and adenosine, show reduced blood flow 
response, suggesting an important role of primary  



351rAc director´s letter / hernán c. doval

relaxation alteration in medium-sized arteriole smooth  
muscle cells.

EPILOGUE
Although multiple experimental studies have shown 
that altered coronary microcirculation may elicit myo-
cardial ischemia, in clinical practice, coronary vascu-
lar disturbances, beyond epicardial arteries, are badly 
understood and often questioned for different reasons.

Contrary to the common observation of epicardial 
vessel obstruction, small coronary arteries cannot be 
directly visualized in the coronary angiography. There 
are numerous complex time-consuming methods not 
sufficiently tested to evaluate coronary microcircula-
tion during invasive and non-invasive assessment of 
individual patients. 

Also in patients where microvascular angina is 
suspected, the landmarks of myocardial ischemia, as 
myocardial metabolites released by ischemia or stress-
induced left ventricular contractile dysfunction, are 
not always detected. This happens because when ste-
nosis limits flow in a large coronary artery, altered 
myocardial perfusion is evenly distributed in all the 
perfused myocardial layers of the obstructed artery 
producing lactate in the coronary sinus and segment 
contractile dysfunction, allowing its detection. 

Conversely, in the case of coronary microvascular 
dysfunction, the abnormality may not involve all the 
microvessels corresponding to the coronary branch 
and may be scattered in the myocardium. This dis-
tribution of myocardial perfusion abnormalities may 
provide a plausible explanation for difficulties in ob-
taining objective evidence of myocardial ischemia, be 
it in coronary sinus metabolites because patchy myo-
cardial ischemia cannot be detected due to its dilution 
in the greater flow of normal areas, or to the impossi-
bility of detecting contractile abnormalities due to the 
normal function of the surrounding tissue. It would 
also explain the scarcely elevated enzymes in Tako-
Tsubo disease.

However, this scattered distribution of myocardial 
ischemia is enough to produce symptoms, electrocar-
diographic changes and also myocardial perfusion de-
fects that can be detected with different methods.

In a patient with typical effort angina and evidence 
of myocardial ischemia in challenge tests, these find-
ings are accepted when significant obstruction of one 
or more coronary arteries is shown. A similar patient, 
with comparable evidence of ischemia, but without 
coronary artery obstruction, is generally considered 
to present with suspected ischemia or no ischemia. 
But as sensitivity and specificity of challenge tests are 
based on the presence or absence of at least one sig-
nificant coronary lesion and, actually, not in true evi-
dence of myocardial ischemia, these tests are labeled 
as “false positives”.

Therefore, all known tests in which the gold stand-
ard is coronary angiography will have low “specificity” 
due to the presence of “false positives” for significant 

lesion, even when the patient may present a true myo-
cardial ischemia due to microcirculatory alterations. 
Hence, when these tests are used, we should say that 
they have low specificity and a high proportion of 
false positives “only” for the presence of significant 
coronary lesions. However, none of these tests can 
rule out that the patient has symptoms and a positive 
challenge test due to myocardial ischemia elicited by 
another mechanism.

In this setting of high suspicion without angio-
graphic lesions to justify it, maybe the study should 
end after coronary angiography, with stepwise intra-
coronary acetylcholine provocation testing to detect 
that two out of three patients have coronary micro-
vascular dysfunction.

Finally, we should not omit that women present 
more frequently with normal coronary arteries, a fact 
that has led to the myth of “high proportion of false 
positives” in women. Perhaps this difference in the ef-
ficiency of the tests and unconscious gender discrimi-
nation, produce the practical consequences of these 
assumptions: less referral for cardiac evaluations, as 
challenge tests and coronary angiography, and less ag-
gressive preventive treatment with drugs as aspirin 
and statins in women compared to men. (22)

Women present with less obstructive coronary dis-
ease in stable angina, though with similar outcome, as 
they are older than men. In turn, in follow-up cohorts 
of patients with normal coronary arteries, women are 
not different from men in the occurrence of long-term 
events. 

Therefore, even though the presentation of acute 
and chronic coronary ischemia is different in women 
than in men,…their long-term outcomes are similar.

A comparison is necessary in order to speak of 
people´s equal rights, which with the rise of middle 
class uses the metaphor of equivalent merchandise 
exchange or equal values. As Marx says (23): “equal 
right is still bourgeois right…. meaning that the meas-
urement is made with a standard scale… This equal 
right is unequal right for unequal labor…..tacitly rec-
ognizes unequal individual endowment and thus pro-
ductive capacity, as a natural privilege. It is, therefore, 
in its content, a right of inequality like every right. But 
unequal individuals (and they would not be different 
individuals if they were not unequal) are measurable 
only by an equal standard insofar as they are brought 
under an equal point of view, when they are considered 
from one definite aspect only… To avoid all these diffi-
culties, right, instead of being equal, would have to be 
unequal… after the productive forces have expanded 
together with the development of the individual in all 
its facets, and all the springs of co-operative wealth 
flow more abundantly -- only then can the narrow ho-
rizon of bourgeois right be crossed in its entirety and 
society inscribe on its banners: from each according to 
his ability, to each according to his needs! 

To achieve this prediction in our medical work, and 
knowing that the clinical presentation of myocardial 
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ischemia is different in men than in women, in order 
to provide equal treatment, this should be adapted to 
unequal gender needs.

Dr. Hernán C. DovalMTSAC

Director of the Argentine Journal of Cardiology

REFERENCES

1. Jespersen L, Hvelplund A, Abildstrøm SZ, Pedersen F, Galatius S, 
Madsen JK, et al. Stable angina pectoris with no obstructive coro-
nary artery disease is associated with increased risks of major ad-
verse cardiovascular events. Eur Heart J 2012;33:734-44. http://doi.
org/dzwfk7
2. Shaw LJ, Merz CN, Pepine CJ, Reis SE, Bittner V, Kip KE, et al. 
The economic burden of angina in women with suspected ischemic 
heart disease. Results from the National Institutes of Health-Na-
tional Heart, Lung, and Blood Institute-Sponsored Women’s Isch-
emia Syndrome Evaluation. Circulation 2006;114:894-904.
3. Humpries KH, Pu A, Gao M, Carere RG, Pilote L. Angina with 
“normal” coronary arteries: sex differences in outcomes. Am Heart 
J 2008;155:375-81. http://doi.org/dms3jg
4. Johnston N, Schenck-Gustafsson K, Lagerqvist B. Are we using 
cardiovascular medications and coronary angiography appropriately 
in men and women with chest pain? Eur Heart J 2011;12:1331-6. 
http://doi.org/bq5fvh
5. Shaw LJ, Shaw RE, Merz CN, Brindis RG, Klein LW, Nallamothu 
B, el at. Impact of ethnicity and genders differences on angiographic 
coronary artery disease prevalence and in-hospital mortality in the 
American College of Cardiology-National Cardiovascular Data Reg-
istry. Circulation 2008;117:1787-801. http://doi.org/fqkfpn
6. Hochman JS, Tamis JE, Thompson TD, Weaver WD, White HD, 
Van de Werf F, et al. Sex, clinical presentation, and outcome in pa-
tients with acute coronary syndrome. Global Use of Strategies to 
Open Occluded Coronary Arteries in Acute Coronary Syndromes IIb 
Investigators. N Engl J Med 1999;341:226-32.
7. Germing A, Lindstaedt M, Ulrich S, Grewe P, Bojara W, Lawo T, et 
al. Normal angiogram in acute coronary syndrome-preangiographic 
risk stratification, angiographic findings and follow-up. Int J Cardiol 
2005;99:19-23.
8. Douglas PS, Patel MR, Bailey SR, Dai D, Kaltenbach L, et al. Hos-
pital variability in the rate of finding obstructive coronary artery dis-
ease at elective, diagnostic coronary angiography. J Am Coll Cardiol 
2011;58:801-9. http://doi.org/ftzcjj
9. Vermeltfoort IAC, Teule GJJ, van Dijk AB, Muntinga HJ, Raij-
makers PGHM. Long-term prognosis of patients with cardiac syn-
drome X: a review. Neth Heart J 2012 http://doi.org/m9g

10. Tamis-Holland JE, Lu J, Korytkowski M, Magee M, Rogers WJ, 
Lopes N, et al. Sex differences in presentation and outcome among 
patients with type 2 diabetes and coronary artery disease treated 
with contemporary medical therapy with or without prompt revas-
cularization: a report from the BARI 2D Trial (Bypass Angioplas-
ty Revascularization Investigation 2 Diabetes). J Am Coll Cardiol 
2013;61:1767-76. http://doi.org/m76
11. Gulati M, Cooper-DeHoff RM, McClure C, Johnson BD, Shaw 
LJ, Handberg EM, et al. Adverse cardiovascular outcomes in women 
with non obstructive coronary artery disease: a report from Wom-
en’s Ischemia Syndrome Evaluation Study and the St James Women 
Take Heart project. Arch Intern Med 2009;169:843-50. http://doi.
org/b727t6
12. Herrman J, Kaski JC, Lerman A. Coronary microvascular dys-
function in the clinical setting: from mystery to reality. Eur Heart J 
2012;33:2171-81. http://doi.org/kvp
13. Lanza GA, Crea F. Primary coronary microvascular dysfunction. 
Clinical presentation, pathophysiology, and management. Circula-
tion 2010;121:2317-25. http://doi.org/fwd4jd
14. Lanza GA, Buffon A, Sestito A, Natale L, Sgueglia GA, Galiuto L, 
et al. Relation between stress-induced myocardial perfusion defects 
on cardiovascular magnetic resonance and coronary microvascular 
dysfunction in patients with cardiac syndrome X. J Am Coll Cardiol 
2008;51:466-72. http://doi.org/d9hx4z
15. Johnson BD, Shaw LJ, Buchthal SD, Bairey Merz CN, Kim HW, 
Scott KN, et al. Prognosis in women with myocardial ischemia in the 
absence of obstructive coronary disease. Circulation 2004;109:2993-9.
16. Pepine CJ, Anderson RD, Sharaf BL, Reis SE, Smith KM, Hand-
berg EM, et al. Coronary microvascular reactivity to adenosine pre-
dicts adverse outcome in women evaluated for suspected ischemia. J 
Am Coll Cardiol 2010;55:2825-32. http://doi.org/d88h4t
17. von Mering GO, Arant CB, Wessel TR, McGorray SP, Bairey 
Merz CN, Sharaf BL, et al. Abnormal coronary vasomotion as a 
prognostic indicator of cardiovascular events in women. Circulation 
2004;109:722-5.
18. Yilmaz A, Athanasiadis A, Mahrholdt H, Voehringer M, Ong P, 
Hill S, et al. Diagnostic value of perfusion cardiovascular magnetic 
resonance in patients with angina pectoris but normal coronary 
angiograms assessed by intracoronary acetylcholine testing. Heart 
2010;96:371-9. http://doi.org/bxhh5c
19. Ong P, Athanasiadis A, Borgulya G, Mahrholdt H, Kaski JC, 
Sechtem U. High prevalence of a pathological response to acetyl-
choline testing in patients with stable angina pectoris and unob-
structed coronary arteries. The ACOVA Study. J Am Coll Cardiol 
2012;59:655-62. http://doi.org/m9h
20. Gould KL, Lipscomb K. Effects of coronary stenosis on coronary 
flow reserve and resistance. Am J Cardiol 1974:34:48-55.
21. Camici PG, Crea F. Coronary microvascular dysfunction. N Engl 
J Med 2001;356:830-40.
22. Huqi A, Capozza P, Marzilli M. Stable angina and female gender. 
Heart Metab 2011;50:20-2.
23. Marx, Carlos. Crítica del Programa de Gotha. Buenos Aires: Edi-
torial Anteo; 1971.


