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Editorial

Risk Prediction in Heart Failure: Untranslatable or Lost in
Translation?

THOMAS H. MARWICK, MBBS, PhD, MPH, AND QUAN HUYNH, MB, PhD

Melbourne, Australia

The outcome of heart failure (HF) is heterogeneous,
depending on severity, etiology, precipitants, comorbidities,
social determinants, and treatment variables. Both for social
and medical reasons, having some ability to prognosticate is
of value.

The Seattle Heart Failure Model (SHFM), based upon
clinical, laboratory, and treatment variables, is among the
most widely-used HF risk scores. SHFM was described in
1125 patients with heart failure, and validated by the original
investigators in 5 populations of nearly 10,000 patients with
HEF, with a C statistic of 0.73." However, its use has predomi-
nantly been in Europe and North America and the evidence
of its utility in other populations with HF has not been well
defined. This is an important consideration in Asia, where
there is a growing burden of HF, fueled by an aging popula-
tion and a substantial increase in the prevalence of HF risk
factors.” Shiraishi et al” have validated the SHEM in Japan,
initially in a single-center population of ~500 patients. In
this issue of The Journal, the same investigators further
describe the validation and calibration of the SHFM in 2470
Japanese patients in the West Tokyo Heart Failure (WET-
HF) and National cerebral and cardiovascular center acute
Decompensated heart Failure (NaDEF) registries.” In
patients with HF with reduced ejection fraction (HFrEF),
they show SHFM to have good discrimination (C statistic,
0.75) but overestimate 1-year survival (ie, miscalibration),
which could be addressed by simple intercept recalibration.
The HFpEF group was more difficult, with modest discrimi-
nation and underestimation of 1-year survival, which did not
improve following simple intercept recalibration. Differen-
ces between the populations, particularly in medication use,
might explain this variation.
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Implicit in this study is the notion that application of a
score to a new population is dependent on similarity of that
population to the derivation group. If the model were based
on social variables, it would be easy to understand how dif-
ferences might occur between different cultures. At first
thought, we might consider this unlikely to be a consider-
ation with the SHFM, given that it is dominated by objec-
tive medical observations, which we might consider to be
uniform among people with HF. However, patients hospi-
talized for HF in Asia tend to present with a more severe
clinical profile, and are often younger than their counter-
parts in the West.” Moreover, the etiology and comorbid-
ities of HF are not the same as those in the West;
comorbidities have been reported to cluster in 5 patterns,
with different consequences on perceived wellbeing and
outcomes.” We might therefore expect that an Asian HF
score might well be different from one in the West, and the
results of this study suggest this is indeed the case.

This heterogeneity in the performance of scores is not
limited to geographical variation, but may also include
treatment subgroups, especially when the results of treat-
ment are variable. SHFM seems to discriminate in patients
undergoing cardiac resynchronization therapy (CRT).
However, survival was overestimated in a transplant popu-
lation, particularly among patients with implanted devices.®

Heterogeneity in performance might also be a temporal
issue. Relatively stable results for the SHFM were reported
in the decade between 2004 and 2014, over which time the
outcomes of HF were stable.” It is possible that as the sacu-
bitril/valsartan combination becomes more widely used out-
comes will improve, leading to a temporal drift in
calibration. Conversely, the increasing proportion of
patients with HFpEF, and the lack of specific treatment,
might need a modification of the score to be developed.

As aptly described by Aaronson and Cowger,'’ the
results of HF scores are probabilistic, not deterministic.
The scores work best when they are applied to patient
groups, for example identifying individuals at similar lev-
els of risk to participate in trials, to reflect the average
risk of different populations for the purposes of bench-
marking between hospitals, or to identify a particular risk
subgroup for therapy of limited availability (such as a
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Table 1. Discrimination of HF Risk Scores
Scores (References) n (patients) Location Content AUC
SHFM! 1125 USA Clinical variables 0.73
9942 0.69 to 0.81
Japan validation® 2470 Japan Clinical variables 0.75
CRT validation’ 342 Italy Clinical variables 0.70
Transplant validation® 445 USA Clinical variables 0.78
European registry'> — MAGGIC 6,161 Europe Clinical variables 0.74
GISSI-HF 0.74
CHARM 0.73
SHFM 0.71
US registry'> — SHEM 10 980 USA Clinical variables 0.66
MAGGIC 0.69
Heart failure survival score'’ 268 (derivation) USA Clinical variables and peak oxygen consumption 0.79
199 (validation) 0.76
MECKI'® 2716 Italy Clinical, echocardiographic and metabolic exercise testing 0.80

CHARM, Candesartan in Heart Failure-Assessment of Reduction in Mortality and Morbidity; CRT, cardiac resynchronization therapy; GISSI-HF, Gruppo
Italiano per lo Studio della Sopravvivenza nell’Infarto miocardico; MAGGIC, Meta-analysis Global Group in Chronic Heart Failure; MECKI, metabolic exer-

cise cardiac kidney indexes; SHFM, Seattle Heart Failure Model.

disease management program).'' When applied to indi-
viduals, the scores might provide some grounds for shared
decision-making, but the reliability of these predictions
seems modest at most. In a recent report from 6161
patients in the European Society of Cardiology HF regis-
try (91.8% 1-year survival), the Meta-analysis Global
Group in Chronic Heart Failure (MAGGIC), Gruppo Ital-
iano per lo Studio della Sopravvivenza nell’Infarto mio-
cardico (GISSI-HF), and Candesartan in Heart Failure-
Assessment of Reduction in Mortality and Morbidity
(CHARM) scores showed similar overall accuracy (area
under the curve [AUC] 0.74, 0.74 and 0.73, respectively),
superior to the SHFM (AUC=0.71; P= .018), although
the observed-to-predicted survival ratios showed overesti-
mation of mortality by all scores (CHARM: 1.10, GISSI-
HF: 1.08, MAGGIC: 1.03), except the SHFM (0.98)."” In
an important study of 10,980 patients with HF, 161 of
whom died during follow-up,'” the C statistic of SHFM
was 0.66, and a >50% probability of death in 1 year was
identified in only 8 of those who died, and 5 among those
who lived for 1 year. The C statistic for the MAGGIC
score was 0.69, but although 52 patients who died had a
predicted risk of >50%, 63 who lived for >1 year were
also in this category. The prediction of death over the
medium-term is more feasible than short-term prediction,
or the prediction of nonfatal events,'* especially readmis-
sion, probably reflecting the importance of social and
medical influences on individual readmission decisions.
The fact that these scores are moderately rather than
extremely predictive, perhaps explains why <1% of
patients in the ESC registry received a prognostic esti-
mate from their enrolling physician.'”

Existing HF risk scores focus on mortality and do not
account for nonfatal events and the changes in quality of
life (QoL) associated with these events. This is important,
because patients’ input into shared decision-making is often
influenced by nonfatal events. Findings from a study using
a time tradeoff utility have shown that patients with HF,
usually those with more severe HF, are willing to trade a

substantial proportion of their remaining time for a signifi-
cantly better QoL.'"> As there may even be changes in
patient preferences as clinical status evolves,'® the notion
of incorporating QoL into risk models requires significant
future research.

The availability of advanced treatments for heart failure
is highly variable around the world, and the desire to opti-
mize selection of patients is understandable. The limited
discrimination of most HF scores might be supplemented
by physiologic markers (including VO,, biomarkers, and
imaging). The Heart Failure Survival Score (HFSS), which
included both clinical variables and peak oxygen con-
sumption, provided an AUC of 0.79£0.03 in the deriva-
tion and 0.76+0.04 in the validation sample.'” The
Metabolic Exercise Cardiac Kidney Indexes (MECKI)
score integrated clinical, echocardiographic and metabolic
exercise testing findings in 2716 patients with HFrEF at
13 TItalian centers, and reported AUC values of 0.804
(0.754—0.852) at 1 year.'® A subsequent comparative
study of 259 patients with HFrEF confirmed the good dis-
crimination of the MECKI (AUC 0.8—0.9), with calibra-
tion at 1 year, similar or better than the SHFM, MAGGIC,
and HESS."” The challenge is that there is a need to under-
stand which of a large number of patients with HF should
be further tested with VO, and other tests, possibly
repeatedly.

Although the discrimination of different scores shows
variability (Table 1), we have to question whether a
70%—80% success rate in discriminating death or major
events is sufficient for individual patient discussions. In
the current era of precision medicine, it should be possible
to provide more accurate individual risk prediction than is
provided by the standard HF risk scores. When such a
well-calibrated algorithm is created, it will doubtless aid
individual treatment decisions. Until then we should
accept that prediction is a very inexact science—even with
recalibration based on race, region, and local practice—
and we should beware the pitfalls of underestimation and
overestimation of risk.
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