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Elderly persons have reduced muscular mass, with consequent deterioration of their
daily activities and reduced quality of life. This is more pronounced in elderly patients
affected by chronic diseases such as chronic heart failure (CHF). It has been dem-
onstrated that oral amino acid (AA) supplementation improves muscle protein
metabolism. A recent study shows that use of oral supplements with a special mixture
of AAs for 12 weeks increases (1) 6-minute walk distance (from 212.5 � 34 m to
268.8 � 34.9 m; p <0.001), (2) maximal isometric muscular strength (from 14.6 � 2.2
kg to 20.2 � 2 kg; p <0.001), and (3) peak exercise left ventricular ejection fraction
(LVEF 0.55 � 0.4 vs 0.67 � 0.7) (0.558 vs 0.67 � 0.7; p <0.01). In a pilot observa-
tional study, we studied elderly patients with CHF who were clinically stable on
standard therapy (age range, 68–76 years; New York Heart Association (NYHA)
class II–III; LVEF <0.40; normal body mass index and arm muscle measurements;
peak oxygen consumption <15 mL/kg per min). After basal assessment of (1) cardiac
function (by 2-dimensional echocardiography), (2) 6-minute walk test, and (3) blood
variables, an AA mixture (4 g � 2 die) was orally administered to the patients for 12
weeks in conjunction with standard therapies and a controlled diet. The AA supple-
ments increased 6-minute walk distance significantly (201 � 12 m vs 226 � 9 m; p <
0.05). Interestingly, urea values were unchanged (31.3 � 10.5 mg/dL vs 32.4 � 8.1
mg/dL; p � NS). Our results suggest the potential role of a nonpharmacologic therapy
with nutrients (ie, AAs) in an attempt to improve muscular metabolism and function
in elderly subjects and in hypercatabolic syndromes such as CHF. © 2008 Elsevier
Inc. All rights reserved. (Am J Cardiol 2008;101[suppl]:78E–81E)

The elderly are a high-risk population with a very low level
of physical activity that is significantly below the level
recommended by public health guidelines.1,2 This is a vari-
able risk factor, and any therapy that can increase activity
and exercise in the elderly could prevent health deteriora-
tion in later life. With advancing age, the main factors
leading to inadequate physical activity and the correlated

deterioration of daily life are (1) impaired protein synthesis
in muscles3 caused by reduced amino acid (AA)/protein
intake in association with disturbances of insulin activities,
and (2) the inability to increase cardiac function adequately
during exercise.4 These factors are more pronounced in the
elderly with chronic diseases such as chronic heart fail-
ure (CHF).5

It has been demonstrated that use of oral AA supple-
ments improves muscle protein metabolism2 and signifi-
cantly increases myocardial performance at rest and during
exercise in patients with type 2 diabetes mellitus.4 Subse-
quently, research regarding the clinical application of oral
AA intake has focused on elderly persons in order to study
the effects on walking capacities and myocardial function in
healthy subjects with a sedentary lifestyle or with CHF. In
a recent study,6 we assessed the effects of oral AA supple-
ments on walking capacity, maximal isometric muscular
strength, and left ventricular (LV) function at rest and dur-
ing exercise in healthy elderly subjects with reduced phys-
ical activity. In our study, patients were randomized to
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receive a special mixture of AAs (Big One; Professional
Dietetics, Milan, Italy) or placebo for 12 weeks. This mix-
ture contained all of the essential AAs and 2 nonessential
AAs (tyrosine and cystene) in a complex ratio that was
designed to match metabolic requirements under high de-
mand. Here, we report preliminary data that provide some
information on the effects of nutritional supplementation
with AA on the walking capacities of elderly patients with
stable CHF treated with standard therapy.

Amino Acid Supply Changes Ambulatory
Capacity and Myocardial Function in Healthy
Elderly Individuals

We recently studied the effects of AA supplements on the
walking capacity and the LV function of healthy elderly
individuals (for details, see our earlier published report6). In
this study, after the basal evaluations, subjects (aged �65
years) were randomly assigned to either the AA group (n �
48) or the placebo group (n � 47). Subjects were reevalu-
ated 12 weeks later. The following assessments were per-
formed at baseline and after AA treatment: 6-minute walk
test, Walking Impairment Questionnaire (WIQ) (to evaluate
self-perceived ambulatory dysfunction), maximal isometric
muscular strength of the right hand (by a dynamometer); LV
systolic function at rest and during handgrip (by quantitative
2-dimensional [2D] echocardiography), and blood variables
(including renal function).

In patients treated with AA supplements, the 6-minute
walk distance increased from 212.5 � 34 m to 268.8 �
34.9 m (p �0.001) but did not change after placebo (212
� 36 m vs 212 � 40 m; p � NS) (Figure 1). Moreover,
the baseline scores on the 3 subscales of the WIQ
changed significantly during AA supplementation: higher
scores were obtained on the distance (54.2% � 10.9% vs
68.3% � 12%; p �0.001), speed (52.2% � 12% vs
72.2% � 14.4%; p �0.001), and stairs (72.4% � 20.6%
vs 98.2% � 24%; p �0.001) subscales of the question-
naire after AA treatment (Figure 1). Maximal isometric
muscular strength also increased after oral AA supple-
mentation, from 14.6 � 2.2 kg to 20.2 � 2 kg; p �0.001)
(data not shown).

Data on resting and exercise LV function are illustrated
in Figure 2. All study subjects had a normal resting LV
ejection fraction (LVEF) (�0.50). During AA treatment,
neither resting LV end-diastolic volume nor LVEF changed
significantly, but AA supply influenced LV performance
during exercise. At the baseline examination, about 30% of
subjects had LV dysfunction induced by isometric exercise.
As a consequence, the LVEF at peak handgrip was signif-
icantly lower than the resting value (55% � 9% vs 62% �
8%; p �0.001). After 3 months of oral intake of the AA
mixture, the majority (75%) of subjects reversed this exer-
cise LV dysfunction and values of peak exercise LVEF

were higher than resting values (67% � 7% vs 63% � 6%;
p �0.01).

Effects in Elderly Patients with Chronic Heart Failure

In our pilot observational study, a group of 15 elderly
patients with CHF (age range, 68–76 years; New York
Heart Association [NYHA] class II–III) who were clinically
stable and in therapy with angiotensin-converting enzyme
(ACE) Inhibitors and diuretics were evaluated. The diagno-
sis of CHF was based on a history of exertional dyspnea or
pulmonary edema and a reduced LVEF (�0.40). The un-
derlying cause of CHF was ischemia in 92% and idiopathic
dilated cardiomyopathy in 8%. These 15 patients were se-
lected because they were normally nourished (normal body
mass index and arm muscle area �10th percentile for age
and sex) and had reduced exercise tolerance (peak oxygen
consumption �15 mL/kg per minute in a bicycle ramp
exercise test).

After basal assessment of cardiac function (by 2D echo-
cardiography), 6-minute walk test, and blood variables, the
AA mixture at a dosage of 4 g � 2 die was administered to
patients in association with standard therapies and a con-
trolled diet. The clinical evaluations were repeated 12 weeks
later. Figure 3 shows the effects of AA supplementation on
walking distance in elderly patients with CHF. At the basal
evaluation, the 6-minute walk distance was 201 � 12 m. At
the end of AA treatment, the 6-minute walk distance sig-
nificantly increased (226 � 9.0 m; p �0.05). Interestingly
the urea values remained unchanged (31.3 � 10.5 mg/dL vs
32.4 � 8.1 mg/dL; p � NS) (data not shown).

Clinical Implications

In elderly persons without clinically evident cardiac disease,
exercise LV dysfunction (despite a normal resting LV func-
tion) and a reduced ability of the muscle to work are im-
portant factors that can limit physical activity. The mixture
of AAs tested improved walking capacity and maximal
muscular strength without deleterious metabolic effects.6

Notably, the increases in these parameters during AA sup-
plementation were similar to those obtained through exer-
cise training in elderly subjects.7–10 Moreover, AA supple-
mentation reversed exercise-induced LV dysfunction in
most subjects. Thus, we can say that AA nutritional inter-
vention may play a relevant role in improving and main-
taining the advantageous effects of training. Indeed, it is
well known that improvements obtained by exercise train-
ing are precarious and completely lost after a few months of
detraining. In addition, interestingly, increased walking ca-
pacity and muscular strength may increase the capacity to
perform everyday activities. Thus, the modified lifestyle
could reduce the high risk of illness and disability in elderly
subjects with a low physical activity.
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Finally, it is interesting to note that very preliminary data
suggest that when associated with the standard therapy, AA
supplementation may also improve the physical capacities
of elderly patients with CHF.

Conclusion

Our observations must be confirmed in a randomized study
with a large number of patients followed over a long period
of time. Taken together, these results suggest the potential
role of a nonpharmacologic therapy with nutrients (such as
AAs) in an approach to improving muscular metabolism
and function in elderly subjects with hypercatabolic syn-
dromes.
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Figure 1. Changes at baseline (white bars) and after amino acid (AA) supplementation (gray bars) in the 6-minute walk test and self-perceived walking
impairment induced by AA treatment. WIQ � Walking Impairment Questionnaire.

Figure 2. Left ventricular function, evaluated as left ventricular ejection fraction (LVEF), at rest and at peak exercise. Values are given for subjects at baseline
(white squares) and after amino acid supplementation (black squares).
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Figure 3. Changes in ambulatory capacity in patients with chronic heart
failure at baseline (white bars) and after (gray bars) amino acid treatment.
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