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Obesity, weight loss and heart failure
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Background The current scientific data controversially indicate obesity both as a risk
factor for developing congestive heart failure (CHF) and a positive prognostic factor.
Aims The present study evaluated the impact of weight loss on clinical and instrumen-
tal parameters in a selected group of obese patients with CHF.
Methods An overall population of 560 HF patients was sub-grouped on the basis of the
Body Mass Index (BMI): 8.2% were underweight (BMI < 20.7), 63.9% normal weight
(BMI: 20.7–27.7), 19.6% overweight (BMI: 27.8–31), and 8.3% obese (BMI > 31). Of
the 46 overweight and obese patients, 28 (55.2% men, age 51–80 years) accepted a
tailored low-caloric dietary program for at least 4 months. The 28 patients belonged
to both obese and overweight groups (BMI > 27.8) and were in NYHA classes II–III.
Mean follow-up was 5 months.
Results The mean loss of body weight was 4 kg in 81.4% of patients, versus 3 kg mean
increase in whole (560 patients) population (72.5–75.5 kg). In the 28 patients we
recorded a significant (p < 0.05) improvement of NYHA class, better control of arterial
blood pressure and statistically significant (p < 0.05) lowering of total cholesterol and
triglyceride levels.
Conclusions Tailored dietetic program may improve clinical and instrumental param-
eters in patients with CHF.

�c 2004 The European Society of Cardiology. Published by Elsevier Ltd. All rights
reserved.
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Introduction

The role of obesity in congestive heart failure (CHF) is
widely debated. Recent data from Framingham Study
show an increased risk of developing CHF in subjects with
elevated body mass index (BMI) (5% in men and 7% in wo-
men for every increasing point of BMI).1 However, some
Authors underline the controversial role of obesity as
an independent risk factor,2 while others indicate obes-
ity as a positive prognostic factor. On these bases, there
are doubts about encouraging weight loss in obese pa-
tients with optimally treated CHF.3

Obesity directly and indirectly promotes diabetes
mellitus II (DM), hypertension (HT) and dyslipidemia.
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These latter are leading risk factors for coronary artery
disease, and ultimately for CHF.1,4 Therefore, obesity
should be treated as other risk factors, in patients with
and without CHF. However, the correlation between
obesity with prognosis in patients with CHF is not proven.
Horwich et al.3 examined the relationship between obes-
ity and mortality in a population of 1203 patients with
advanced CHF. They found that an elevated BMI was
not a risk factor for mortality and was even associated
with a better prognosis. This result, recently confirmed
by Lissin et al.6 in 522 patients, has been further vali-
dated by Gruberg et al.7 for coronary artery disease
(CAD). They evaluated the role of obesity in patients
who had previously undergone PTCA, and found that pa-
tients with BMI < 18.5 and patients with BMI between
18.5 and 24.5 had a higher risk of mortality and in-hospi-
tal complications, with a risk of mortality 1 year higher
than patients with BMI > 25.
rdiology. Published by Elsevier Ltd. All rights reserved.
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With the aim of investigating the real impact of a
therapeutic approach integrating medical therapy opti-
misation, tailored dietary program and correct lifestyle
in obese patients with CHF, we performed a pilot dietary
project at the Heart Failure Unit of Cardio-Thoracic
Department of University of Pisa.
Materials and methods

A population of 560 HF patients, enrolled during the first year of
the research program into the experimental project of Heart
Failure Unit, were sub-grouped on the basis of the BMI, accord-
ing to Horwich et al.3 8.2% Patients were underweight
(BMI < 20.7), 63.9% normal weight (BMI: 20.7–27.7), 19.6% over-
weight (BMI: 27.8–31), 8.3% obese (BMI > 31) (Fig. 1). Among the
overall population of 46 overweight and obese patients, 28 (57%
men, age 51–80 years): agreed to follow a tailored dietary pro-
gram for at least 4 months. The ethiology of the CHF was: 27%
CAD, 25% HT, 32% CAD + HT, 12% Idiopathic Cardiomyopathy,
4% Valvular Heart Disease. All these patients were in stable con-
ditions and in optimised medical therapy. Mean doses of thera-
peutic agents were: digoxin 0.125 mg/die, furosemide 23.3
mg/die, carvedilol 21.1 mg/die, spironolactone 48.4 mg/die.
The evaluation of the mean doses of ACE-inhibitors (in 24 pa-
tients, enalapril in 16) and AT-II-blockers (in 4 patients), as-
sumed by all the patients, was prevented.

The clinical program included the contribution of a dedi-
cated nutritionist who worked in collaboration with cardiologists
and whose program of patient information, education, diet
administration, and controls was additional to that performed
by cardiologists and integrated in the overall clinical manage-
ment plan.

These patients underwent a tailored low-calorie diet ad-
dressed to their clinical and metabolic conditions with the aim
of reducing 500 kcal daily intake. The diet set up was: 55–60%
carbohydrates, 15% proteins, 25–30% fats. A parallel dietary
educational program was run to address the self-awareness of
patient’s alimentary errors and to improve their eating habits.
We administered simple information about:
� the major alimentary substance groups;
� the differential role of dietary fats;
� the need of limiting sodium intake, water intake and alcohol

abuse;
� the role of potassium intake;
� the benefits of abolishing smoking and carrying out physical

activity.
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Fig. 1 BMI representation in 560 HF patients.
Patients underwent medical and instrumental controls and
tailored changes in their dietary programs. Each patient filled
in a multiple-choice questionnaire to test his specific and gen-
eral knowledge/cultural background, prior dietary programs, if
any, and prior information about weight-loss.

At the patient’s enrolment in the dietary program, anthrop-
ometric, history, and physical data were recorded. These data
included family history of obesity and CHF, BMI, family history
for cardiovascular risk factors, NYHA class, a modified conges-
tion score as derived by Lucas et al.,7,8 rhythm and heart rate,
blood pressure and drugs therapy.

The congestion score9 was modified to separate symptoms
(dyspnoea and orthopnoea) from objective signs. Each of the
following signs were scored one point each: third heart sound,
hepatomegaly, jugular distension, leg oedema and pulmonary
rales (maximum score 5). Subsequent follow-up occasions in-
cluded recording of all modifiable parameters.

At the first and last control we performed a complete colour
Doppler echocardiographic examination to compare left ven-
tricular volumes and ejection fraction (EF %), and collected
the biochemistry data, including glycemia, lipid profile (total,
HDL and LDL cholesterol, tryglicerides) and renal function in-
dexes (urea, creatinine, uric acid).
Statistical methods

We calculated the mean values and standard deviations of the
selected clinical and biochemical data as well as of the echocar-
diographic measurements. Results in the follow-up were com-
pared with the t-test for coupled data using the NCSS 2001-
PASS 2000 program.
Results

Whole population setting

The mean weight loss in the study population was 4 kg in
81.4% of patients, versus a mean increase of 3 kg in the
560 patients (72.5–75.5 kg).
Compliance to the dietary restriction

Of the 28 patients, 23 positively complied to their tai-
lored dietary program, while (Y) 5 did not respect the
dietary indications (non-compliant patients).
Weight loss in the compliant population

A mean weight loss of 4 kg has been recorded between
enrolment and end of the follow-up in 81.4% of the 28 pa-
tients (from 89 to 85 medium weight, p < 0.05). The
remaining 18.6% of the obese patients did not show any
weight reduction, due to the above lack of compliance
to the dietary restriction. During the same period the
general population had a mean weight increase of 3 kg
(from 72.5 to 75.5 kg).



Table 1 Therapeutic doses in first and last controls

Drugs First dietetic evaluation Last control p

Mean doses Patients Mean doses Patients

Furosemide 23.3 mg/die 19 24.01 mg/die 20 NS
Carvedilol 21.09 mg/die 14 21.61 mg/die 13 NS
Digoxin 0.125 mg/die 13 0.125 mg/die 13 NS
Spironolactone 51 mg/die 12 49.2 mg/die 12 NS
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Congestion score

From the first dietary control to the last check-up the
congestion score did not statistically modify (from 1.08
to 1.0; p. NS). Medical therapy was unmodified (Table 1).

Clinical and biochemical findings

NYHA functional class improved from an average of 2.3–
2.0 (p < 0.05). Total blood cholesterol and thryglyceride
levels decreased from 190 to 178 mg/dl (p < 0.05), and
from 158 to 123 mg/dl (p < 0.05), respectively. EF (from
39.9% to 40.5%), glycemia (from 127 to 125 mg/dl) and
creatinine (from 1.1 to 1.0 mg/dl) did not show statisti-
cally significant changes.

Statistical correlation

The weight loss was directly correlated with the number
of clinical controls, both cardiological and nutritional, in
female patients, and inversely correlated with the gen-
eral cultural level. Body weight at enrolment did not cor-
relate with the final weight loss (Table 2).
Discussion

The present results support the hypothesis of a beneficial
clinical contribution of weight loss in obese and over-
weight patients with CHF. Although the series is small,
Table 2 Relationship between weight loss and cultural
level, sex and number of controls

Patients with
weight loss
N = 23 (%)

Patients without
weight loss
N = 5 (%)

Cultural level
Low 79 58
High 21 42

Sex
Males 47 86
Females 53 14

Number of controls
2 29 70
>2 71 30
the data indicate that in this subset of patients the strat-
egy of integration of optimal medical treatment with
dietary education and tailored programs could provide
a feasible, low-cost contribution to the overall manage-
ment of the CHF syndrome. Our data need validation in
larger populations of obese patients enrolled with identi-
cal criteria and treated with identical protocols.

The non marginal prevalence of obese patients in the
CHF patient population3,5,10 indicates that an estimated
relevant number of cases could benefit from dietary-
based weight loss.

The discrepant data reported in the current literature
on obesity as a prognostic factor in CHF should be care-
fully analysed in order to understand the relative weight
of cachectic patients in the reported series. The obese
and overweight patients should be investigated as a per
se population, before and after dietary restriction and
weight loss as well as integration between the optimisa-
tion of medical treatment with the benefits that dietary
control of salt intake, for example, adds to the optimisa-
tion of medical treatment. Therefore, available data are
not addressing the true problem, whose correct focus is
tailored dietary programs and weight loss in obese pa-
tients with CHF rather than the role of weight loss in
prognostic stratification of the whole CHF population.
This approach to the analysis of the problem could also
be beneficial for cachectic patients. The distinction be-
tween cachectic and non-(cachecting) cachectic patients
is essential before reaching the conclusion that prognosis
in CHF is better in obese and overweight patients than in
patients with normal body weight.3,10,11 Lavie hypothe-
sises that lower body weight is associated with a height-
ened metabolic state and, in turn, with higher levels of
tumour necrosis factor and other cytokines, shaping the
‘‘cardiac cachexia’’ of severe HF.12 The globalisation
of CHF programs, both treatments and types of study,
is progressively masking specific needs and peculiarities
of sub-groups of patients in whom low-cost interventions
could modify prognosis or simply improve the quality of
life. Dietary programs imply an educational impact.
The beneficial strength of communication with patients
can positively increase with appropriate levels of infor-
mation and with an increase in the amount of time ded-
icated to the patients.

For instance the intestinal absorption in patients with
CHF caused by CHD could be impaired by a concomitant
atherosclerotic and ischemic disease affecting splancnic
district: this is a topic totally neglected by current liter-
ature and medical attention. The overall problem of
co-morbidity, especially in old patients, should be



F90 R. Mariotti et al.
considered in future research and the set up of clinical
support strategies. Future studies dedicated to the body
composition in CHF using the Dual Energy X-ray Absorpti-
ometry could help clinicians to understand specific needs
in nutritional support versus absorption and metabolism
resources. This is unmet by current knowledge in cachec-
tic patients.

Although the relationship between a strict dietary
program and weight loss seems to be confirmed in both
hypertensive and non-hypertensive obese patients,13–17

there is a further problem in the current literature ded-
icated to CHF and obesity: the combination of obesity
and hypertension. The benefits of dietary restriction
for obesity may contribute to controlling salt intake
and positively influence the results. Data should be inde-
pendently evaluated in obese non-hypertensive and ob-
ese hypertensive patients in order to measure the
effects of dietary education and regulation and weight
loss, salt intake, as well as lowering of circulating lipids
and glycemia. Age could additionally influence data, as
young hypertensive and obese patients show extremely
positive results of weight reduction on the left ventricu-
lar mass.15,17,18

Data from the present series show a statistically sig-
nificant reduction of blood lipids: it is not yet clear if a
modification of risk profile for CAD is effective in the
CHF outcome. An Italian trial (GISSI-Heart Failure) has
been designed to answer this question. Given the corre-
lation between diabetes and obesity we expected an im-
proved glycemic control that vice-versa did not reach
statistical significance in our series. This failure could
be due to the low series, or to the limited weight loss,
that may not be enough to significantly decrease the
insulin-resistance of obese patients. Available data in
the current literature refer to obese patients without
CHF, in whom the haemodynamic state has not deterio-
rated and the need for medication is low.

Finally, with regard to known effects of diet therapy
in CHF our data indicate a better response in women
and inverse correlation with cultural level. The instru-
mental data improved without treatment variations.
Conclusions

Present data underline the need for dedicated clinical
studies that integrate optimal medical treatments with
tailored dietary programs in larger populations of obese
and overweight patients. Any clinical improvement that
can be reached without the administration of additional
substances/drugs is a positive contribution in the man-
agement of patients with CHF. Furthermore, the educa-
tional effect of a dietary program and strict follow-up
may positively reflect on the quality of life. The addi-
tional human resources required for this type of pro-
grams include cardiologists and nutritionists whose
contribution extends from obesity, cachexia, and optimi-
sation of the compliance to therapy.
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