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It is known and acknowledged by researchers that the
population studied in clinical trials is diﬀerent from
that seen in our hospital wards. As a consequence,
trial results may not be perfectly reproduced in the general population, making therapeutic choices somehow
ambiguous and undeﬁned. This is an important limitation, because treatment guidelines are based on trials,
and we are instructed to treat patients according to
guidelines as much as possible. Notably, in the case
of a litigation, guidelines are used as a reference.
For instance, in cardiac diseases, female subjects, the
elderly and patients with comorbidities are still often
underrepresented or even excluded from randomized
clinical trials.
Indeed, women constitute over 50% of the heart failure population,1 but only 20–30% of the decisionmaking trial populations are female (Table 1).2–12
This also applies to registries and retrospective analyses. For instance, the MECKI score is based on a
registry of cardiopulmonary-exercise-test data on top
of a comprehensive evaluation of 6223 heart failure
patients, at present, but only 1125 are female, that is,
18%.13 Moreover, recent meta-analyses of clinical
trials conﬁrm an underrepresentation of females.14,15
Altogether, these observations raise an important
warning about research results superﬁcially and erroneously applied to women.
The same applies to elderly people. Indeed, even
though cardiovascular diseases are mainly present in
elderly subjects, patients >75 years old are rarely
included in trials, and most treatments have primarily
been tested in middle-aged men.16 In the year 2000,
only 3.45% of 8945 patients randomized in clinical
trials and 1.2% of patients used in 706 meta-analyses
were over 65 years of age.17 Similarly, heart failure
mainly aﬀects older people and is uncommon under
the age of 60. Heart failure incidence and prevalence
rise steeply with age in those aged over 60.18 Its prevalence in community-dwelling people aged 25–49 years is
1.2%, and it is 0.7–1.3% in people aged 45–54 years.19

The most-often-mentioned prevalence estimate for the
adult population aged 65 years and over is 5–9%, rising
to 10% among people >70 years of age.20
Unfortunately, the mean age of patients in the landmark trials of heart failure guidelines is 60–70 years
(Table 1).
The presence of comorbidities makes the scenario of
patient evaluation even more complicated. Indeed, in
several studies on cardiovascular diseases, comorbidities are excluded, although they aﬀect prognosis and
although patients with multiple diseases are the most
frequent in our hospital. In this regard, the respiratory
literature has generated a concept that we believe is
very important, the so-called comorbidome. The comorbidome is a graph built for patients with COPD, showing the likelihood of death in the middle, and the
diﬀerent comorbidities around it represented with circles whose size corresponds to the prevalence of the
disease in COPD. Unfortunately, we do not have
such a concept in cardiovascular medicine, but, using
data from the Euro Observational Research programme as revised by van Deursen et al.,21 we can
draw the chronic heart failure comorbidome
(Figure 1). Brieﬂy, 3226 outpatients with chronic
heart failure from all over Europe are described. On
both axes, the hazard ratio of all-cause mortality for
each heart failure comorbidity is reported with a value
of 4 in the centre and 0 in the periphery (multivariate
analysis). Each circle is a speciﬁc comorbidity with
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Table 1. Mean age and percentage of women in landmark trials for heart failure patients.
Trial

Year

Drug class

Mean age (years)

Women (%)

1987

ACE-I

SOLVD Treatment10

1991

ACE-I

SOLVD Prevention11

1992

ACE-I

Val-HeFT4

2001

ARB

RALES9

1999

MR antagonist

EMPHASIS-HF12

2011

MR antagonist

US Carvedilol HF Study7

1996

Beta-blocker

COPERNICUS8

2001

Beta-blocker

SCD-HeFT3

2005

ICD

MADIT-CRT5

2009

CRT

PARADIGM6

2014

ARNI

P: 71
T: 71
P: 61
T: 61
P: 59
T: 59
P: 63
T: 62
P: 65
T: 65
P: 69
T: 69
P: 58
T: 58
P: 63
T: 63
P: 60
T: 60
ICD: 64
CRT: 65
ICD: 64
CRT: 65

P: 29
T: 30
P: 19
T: 20
P: 11
T: 11
P: 20
T: 20
P: 27
T: 27
P: 22
T: 23
P: 24
T: 23
P: 20
T: 21
P: 23
T: 23
P: 24
T: 25
P: 24
T: 25

CONSENSUS

2

ACE-I: angiotensin-converting enzyme inhibitor; P: placebo; T: treatment; ARB: angiotensin receptor blocker; MR: mineralcorticoid
receptor; ICD: implantable cardioverter defibrillator; CRT: cardiac resynchronization therapy; ARNI: angiotensin receptor neprilysin
inhibitor.

a diﬀerent width based on its speciﬁc prevalence. We
reported the following comorbidities: chronic kidney
disease, anaemia, diabetes, hypothyroidism, hyperthyroidism, sleep apnoea, stroke, and COPD. Clearly,
there are several more comorbidities that can inﬂuence
heart failure prognosis, but comparable data were not
available.
Finally, the prognosis of cardiovascular diseases
changes with time, and it has fortunately improved.
However, prognosis also varies according to the place
where the patient lives depending on country economic
status, health care availability, climate, attention to ﬁtness and dietary habits. This is among the reasons why
pharmaceutical companies always extend largepopulation studies worldwide including low-income
countries where clinically relevant ‘events’ are more
likely to happen. However, studies performed in highincome and in low-income countries provide diﬀerent
results.22,23 Accordingly, trials’ results should be, but
are not, applied to populations similar to those studied,
including for a cultural and socio-economical
environment.
The paper by Gronhoj et al.24 in the present issue of
the European Journal of Preventive Cardiology reaﬃrms

and overcomes these concepts, underscoring another
aspect of uncertainty: who are the patients who refuse
to participate in a multicentre-population-based observational study? The results are astonishing: subjects
who decline participation have higher comorbidities
and lower socio-economic status. Therefore, the main
question is: by using the trial-based results, are we providing the best treatment to all our patients or are we
generating a medicine for tall, white, blond-haired and
blue-eyed, middle-aged, rich males who are physically
active and know about risk factors? We are probably
generating an unfair medicine: we need to recognize it
and to do our best to overcome this structural limitation. Accordingly, Gronhoj et al. should be congratulated for underscoring this population bias present in
one of the most advanced European countries.
In conclusion, research trials and guidelines must be
applied when considering the general population, but
they must be followed with caution in daily-life medical
judgment. Indeed, analysing the single patient, personal
and speciﬁc characteristics must also be taken into
account while making the doctor’s personal judgment
central. Medical decisions cannot be totally left to a
computer.
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Figure 1. Chronic heart failure comorbidome. Data are derived from the Euro Observational Research programme as revised by van
Deursen et al.21 The hazard ratio of all causes mortality for each heart failure comorbidity is reported on both axes with a value of 4 in
the centre and 0 in the periphery. Each circle is a specific comorbidity with a different width based on its prevalence. The following
comorbidities are reported: chronic kidney disease, anaemia, diabetes, hypothyroidism, hyperthyroidism, sleep apnoea, stroke, and
chronic obstructive pulmonary disease (COPD).
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