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Prognostic Assessment in Heart Failure Patients: An Unresolved 
Task

Evaluación pronóstica en pacientes con insuficiencia cardíaca: una tarea por resolver

Ana Carolina Alba

Heart failure (HF) represents the final stage of differ-
ent diseases as hypertension, coronary artery disease, 
myocarditis, alcoholic cardiomyopathy and Chagas’ 
disease. Nowadays, the treatments of these condi-
tions have improved; yet, many patients develop HF 
later in life with more number of comorbid disorders. 
Several risk factors modify the outcome of patients 
with HF and usually coexist at varied proportions. All 
these circumstances determine that the prognostic 
assessment of a particular HF patient is challenging. 
The human mind has limitations to bring together 
all that information and translate it into an accurate 
prognostic assessment, even in the case of well-in-
formed physicians. 

Our limitation as physicians to establish an ac-
curate prognosis in many disciplines has been recog-
nized for over 70 years. (1-4) In order to overcome this 
limitation, several researchers have developed many 
predictive models over the past 30 years to estimate 
the risk of future adverse events in HF patients by 
combining a limited number of prognostic markers. 
Some of these predictive models have been validated 
in multiple populations and have demonstrated differ-
ent performance. (5)

In this issue of the Argentine Journal of Cardiolo-
gy, Chirino et al. (6) have made an interesting analysis 
about the performance of two models to predict mor-
tality in 704 HF patients in Argentina: the Cardiac 
and Comorbid Conditions - Heart Failure (3C-HF) 
score and the Meta-Analysis Global Group in Chronic 
Heart Failure (MAGGIC) score. These scorying sys-
tems were calculated using variables measured at 
hospital discharge or during an outpatient visit. The 
authors reported that both models demonstrate mod-
erate ability to discriminate events and adequate cali-
bration based on statistical methods. Some important 
points were highlighted during the discussion.  

Discrimination capacity or discrimination power 
is the ability of a prognostic model to differentiate 
between groups of patients depending on whether 
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they have a high or low risk of developing a certain 
event. Using the area under the curve, both predic-
tive models show a discrimination capacity of about 
0.70. In clinical practice, this means that there is 
70% chance that the models will categorize patients 
who have experienced an event as high-risk patients 
and those who have not as low-risk patients. In the 
same sense, the 30% chance to be wrong. On the other 
hand, calibration is the property of a model to evalu-
ate how close is the estimated probability of an event 
to occur in comparison to the actual event rate. Both 
properties are associated and inter-related; however, 
a model with good discrimination capacity may not be 
well calibrated, and vice versa. Calibration is the most 
important quality of a model as clinical decisions are 
based on patients’ estimated risk.

In their study, Chirino et al. (6) observed that both 
models overestimated the risk in low-risk patients and 
underestimated it in high-risk patients, thus compro-
mising the discrimination capacity. In the same sense, 
the magnitude of the difference between the predicted 
risk and the observed risk compromises the calibra-
tion. The clinical impact of this limited performance 
will depend on how this model is used. For example, if 
a more aggressive strategy is decided for patients with 
an estimated risk > 5%, these patients would not be 
adequately identified by this model. A more aggressive 
strategy would be, for example, to indicate aldosterone 
antagonists, angiotensin-converting enzyme inhibi-
tors or natriuretic peptides to asymptomatic patients 
with low left ventricular ejection fraction (LVEF), or 
to implant an implantable cardioverter defibrillator in 
patients with New York Heart Associtation class I and 
non-ischemic heart disease with reduced LVEF. In the 
study by Cirino et al., patients with 4% to 13% risk by 
the MAGGIC score had an observed risk of about 8%. 
The consequences of using these models would mean 
missing the opportunity of treating high-risk patients 
wrongly categorized as being low risk, or unnecessar-
ily treating low-risk patients with an aggressive strat-
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egy, exposing them to side effects and wasting limited 
resources.    

The performance of a model can be impaired by 
significant differences in the characteristics of the val-
idation population. Chirino et al. emphasized that the 
Argentine population included in their study is older 
(average age: 73 years). However, these models de-
rived from populations that are not significantly dif-
ferent from the one included in this study. Population 
samples significantly different from those included to 
create the original model may explain, to some extent, 
the limited performance of some predictive models.
Yet, this does not seem to be the case in the study by 
Chirino et al. 

The differences in baseline mortality or in the as-
sociation between prognostic factors and mortality 
in patients with different characteristics may have 
a negative impact on the performance of a prognos-
tic model. Both models (the MAGGIC score and the 
3C-HF score) were developed and now validated by 
Chirino et al. in patients with different types cardiac 
dysfunction, including patients with preserved and re-
duced LVEF. The underlying pathophysiology of HF 
patients with reduced LVEF is different from those 
with HF and preserved LVEF. They are associated 
with different phenotypes and include diverse propor-
tions of concomitant cardiovascular diseases, such as 
hypertension, coronary artery disease, atrial fibrilla-
tion and pulmonary hypertension, and of non-cardio-
vascular diseases, as diabetes, chronic kidney failure, 
anemia, chronic lung disease and obesity. (7, 8) Treat-
ment of HF with reduced or preserved LVEF is also 
different. The therapeutic effects of drugs prescribed 
in HF patients, such as beta-blockers, angiotensin-
converting enzyme inhibitors or angiotensin II recep-
tor blockers, are also different. These drugs improve 
survival in HF patients with reduced LVEF, but have 
not demonstrated to improve survival in patients with 
preserved LVEF. One might wonder whether the lim-
ited performance of these models might be related to 
the fact that these two groups of patients are essen-
tially different, and that a predictive model may have 
inadequate performance in one of these populations, 
or in both. 

There are no comparative data to assess if these 
predictive models, or similar models, have different 
performance, depending on the type of HF. The study 
by Chirino et al. does not provide this information. 

Previous studies performed in patients with car-
diovascular disease or HF have shown that physicians 
have limited ability to assess prognosis and that they 
usually overestimate patients’ mortality. (9-11) Prog-
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nostic models represent a promising solution in this 
sense but, so far, there is little evidence on their per-
formance in actual clinical practice.

Chirino et al. should be congratulated for this el-
egant study; their work demonstrates that there are 
still issues to be solved. The entire scientific commu-
nity has the task to provide more evidence on how to 
define prognosis in HF patients. I invite the investiga-
tors to keep on working together building and evalu-
ating more applicable risk stratification models and 
looking for the best performance possible, providing 
opportunities for rigorous validation. 
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