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Abstract

Aims To examine the availability of frailty concept with objective criteria for risk stratification in patients with congestive
heart failure (CHF).

Methods and results Study design was secondary analysis of our CHF cohort. We selected 181 patients who completed
clinical assessments and were successfully followed 2-year post discharge. To set frailty criteria, grip strength <26kg in men
and <17kg in women (weakness) and performance measure for activities of daily living-8 ≧21 points (exhaustion) were defined
for predicting 6min walking distance <300m (slowness) by the receiver-operating characteristics. During 2 years of follow up,
subjects who met all the criteria had a 4 times greater risk of cardiac event compared with those with no frailty criteria.

Conclusion The findings of present study suggest that frailty criteria may serve as a new clinical marker for management of
patients with CHF.
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Frailty is essential to all-cause mortality and is now
understood as a medical syndrome in the elderly.1 Loss of
muscle mass or body weight because of undernutrition and/
or ageing leads to muscle weakness, walking slowness, and,
in turn, physical inactivity known as frailty components. De-
spite of different aetiology, weight loss, a main clinical marker
of frailty, is concurrently a powerful prognostic marker known
as cardiac cachexia in advanced congestive heart failure (CHF).
Although McNallan SM et al. recently reported that frailty
served as a prognostic factor in patients with CHF, they set
most of the frailty criteria with questionnaires.2 The criteria
with objective measures including grip strength or walking
speed would help physicians to identify the patients who fall
into frailty state exactly. Added to this, frailty criteria in pa-
tients with particular disease should be considered desirable
when it predicts disease-specific outcomes. We therefore
aimed to examine the availability of frailty concept with objec-
tive criteria for risk stratification in patients with CHF.

From our own series of patients with CHF (PTMaTCH
cohort3), we selected 181 patients (age: 68.1 ± 9.7 years, 125
male patients, 47.8% in patients with coronary, 27.0% in

cardiomyopathy, body mass index: 22.6 ± 3.2 kg/m2, New York
Heart Association classification at admission (n,II/III/IV): 43/
76/62, left ventricular ejection fraction: 39.2 ± 16.1%) who
completed clinical assessments and were successfully
followed up for 2 years post discharge. Six minutes walking
distance (6MD), grip strength at hospital discharge and perfor-
mance measure for activity of daily living-8 (PMADL-8), a
questionnaire to assess functional limitation in patients with
CHF,4 at 1-month post discharge were adopted to slowness,
weakness, and exhaustion in frailty criteria.

First, we decided 6MD cutoff level for frailty as <300m
because this value is almost equal as 10m walking speed of
0.8m/s of frailty criteria.5 Then, we analysed cutoff values of
grip strength and PMADL-8 for predicting 6MD <300m by the
receiver-operating characteristics. Finally, we evaluated the im-
pact of frailty criteria on long-term cardiac events or heart fail-
ure re-hospitalization or any cause hospitalization. Based on
receiver-operating characteristics analysis, we selected 6MD
<300m, PMADL-8≥ 21 points (ranged from 8 to 32 points,
the higher points mean greater functional limitation), grip
strength <26kg in men and <17 kg in women as criteria for
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CHF frailty (Figure 1). Then, we divided participants into four
groups based on the number of CHF frailty criteria.

During 2-year post discharge, 36 out of 181 patients
manifested cardiac death or heart failure re-hospitalization
and additional 14 patients had hospitalization by reasons
other than cardiac reason. When compared with no criteria
group, the patients who met all of three criteria had a 4 times
greater cardiac event rate; however, this rate fell to one half
when analysed for all cause events because of higher
incidence rate in no criteria group (Figure 2).

In this report, we identified that frailty concept would be
available for risk stratification in patients with CHF. Each of
risk factors, low 6MD,6 high PMADL-8 points4, and low grip
strength,7 has been reported to predict adverse event in pa-
tients with CHF. Added to this, the findings of our study
showed that by adopting frailty concept to risk factor selec-
tion, the combined effect of these factors offset the predict-
ability of each factor, particularly in predicting cardiac events.

There are many similarities between symptoms in patients
with CHF and in frail subjects. Two major symptoms of fatiga-
bility and shortness of breath in patients with CHF are the
same symptoms as those in physical frailty subjects even
though the underling mechanism is different. Although the
frailty frequently exists concurrently with disease and disabil-
ity, frailty concept basically arose in distinction from these
characteristics.5 Therefore, the availability of frailty concept
should be examined in disease population with disease
specific outcomes.

The findings of this study also suggest that CHF frailty criteria
may enable to stratify the patients for determining the way of
rehabilitation intervention. Patients without frailty should be
treated with aerobic exercise and resistance training as usual.
In contrast, patients with frailty may be treated with both of
sufficient nutrition intervention and resistance training to en-
hance anabolism. The treatment could be shifted to ordinary in-
tervention when frailty state is improved. However, if frail state

Figure 1 Receiver-operating characteristics analysis of grip strength and performance measure for activities of daily living-8 (PMADL-8) for
predicting 6 min walking distance less than 300 m. We identified a cut-off value of grip strength 26 kg in men with a sensitivity of 64.5% and a
specificity of 75.5%, 17 kg in women with a sensitivity of 56.8% and a specificity of 76.6%, and PMADL-8 score of 21 points with a sensitivity of
63.7% and a specificity of 72.2%.

Figure 2 Cumulative event rates for cardiac death/heart failure re-hospitalization and all-cause death and hospitalization.
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is not improved, the other strategies should be taken into ac-
count to manage their disease state and functional condition.
Thus, frailty criteria could be a tool for clinical management
of CHF.

We must consider several limitations. First, because our
study was secondary analysis, some confounding factors
may exist. Second, we did not assess the change of weight
and physical activity, which are usually included in the criteria
of frailty phenotype. Further prospective cohort with greater
number of cases will need to develop the items and their
cutoff values in CHF frailty criteria and to examine its clinical
validation. Third, we did not take into account the aetiology.
It is possible that the effects of frailty on adverse outcomes
are different by aetiology, preserved or reduced left ventricu-
lar ejection fraction or aortic valvular disease. It should be
considered in future studies.

In conclusion, this report indicates that simple and easy to
assess criteria of frailty may serve as a marker for adverse out-
comes in patients with CHF. Developing the CHF frailty criteria

with a large multicenter prospective cohort study may be a
demand of aged society.
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