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mainly driven by women or equally present in both sexes,
and (2) whether the previously described protective ef-
fects of peripheral fat mass has implications for the re-
ported obesity paradox. It would be useful to assess
whether BMI is a confounder of the association between
cardiovascular risk and hip circumference,5 if this latter
anthropometric measure of peripheral adiposity was avail-
able for supplementary analysis.
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Obesity Paradox as a Component
of Reverse Epidemiology in Heart Failure

W e read with great interest the article by Cur-
tis et al1 on the inverse relationship be-
tween BMI and survival in patients with HF

due to systolic dysfunction. We were pleased to see that
the findings of this study further support our respective
groups initial descriptions of an inverse association
between BMI and mortality in this patient population.2-4

However, it is important to note that BMI is not the
only conventional cardiovascular risk factor with a
paradoxical association with clinical outcomes in
patients with HF.4 High levels of both low-density lipo-
protein and total cholesterol have been associated with
a survival advantage in HF5 along with an inverse rela-
tionship between blood pressure and outcome in
patients with HF.4 These consistent findings across an
array of cardiovascular risk factors in patients with HF
support the more inclusive term reverse epidemiology.4

Reverse epidemiology has also been observed in hemo-
dialysis patients, elderly individuals, and patients with
advanced malignancies, AIDS, and other chronic dis-
eases.6 This means that more than 20 million individu-
als, including 5 million patients with HF, in the United
States alone may be subject to this reverse epidemiol-
ogy. We believe that this could have very important
implications for public advice on health matters
because conventional recommendations pertaining to
the management of cardiovascular risk factors such as
weight reduction or aggressive treatment of hypercho-
lesterolemia may not be appropriate.6

While such apparently counterintuitive associations
may not necessarily be causal, the possibility of the true
protective effect of obesity and hypercholesterolemia in
these patients cannot be ruled out. It is possible that higher
serum cholesterol levels and adiposity in patients with
HF are beneficial because the lipoprotein pool serves as
an effective scavenger to bind with and neutralize circu-
lating lipopolysaccharide, including bacterial endotox-
in.5 Consequently, high levels of serum lipoproteins may
be associated with lower levels of unbound circulating
lipopolysaccharide and an inhibition of inflammatory re-
sponse and thus more favorable clinical outcomes.3-5

Therefore, we believe that the paradoxically inverse
associations that have been consistently observed be-
tween conventional risk factors, such as hypercholester-
olemia and obesity, and improved survival in certain
chronic disorders such as HF require a more accurate and
sophisticated approach to risk factor management. Fur-
ther studies are clearly needed to elucidate the mecha-
nisms behind this reverse epidemiology affecting obe-
sity and other cardiovascular risk factors so that we offer
the best and most effective advice and treatment for our
patients. For example, randomized clinical trials of strat-
egies to improve nutritional and metabolic status in HF
and other chronic disorders are long overdue.
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In reply

Tankó and Christiansen propose that the obesity paradox
in patients with heart failure may be in part mediated by
increased production of adiponectin in obese heart failure
patients with excess peripheral fat. The Digitalis Investiga-
tion Group Trial did not obtain information regarding hip
and waist circumference, and thus we are unable to deter-
mine whether a pattern of peripheral obesity contributes to
the improved outcomes observed in overweight and obese
patients. We found no evidence, however, that the associa-
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tion of improved outcomes in heart failure patients with ex-
cess weight varies by sex. Although women in each BMI cat-
egory had a lower risk of mortality compared with men, the
absolute difference in mortality between patients in the low-
est and highest BMI categories were comparable (men, 19.1%
difference; women, 16.7% difference) (Table 4 of the origi-
nal publication).1(p59)

Kalantar-Zadeh and colleagues point out that “para-
doxical” associations between accepted risk factors and
outcomes have been identified in patients with a variety of
chronic medical conditions. We agree that the commonal-
ity of these findings warrants caution in applying recom-
mendations developed for the general population to pa-
tients with chronic disease. As such, we believe there is a

pressing need to understand the mechanisms underlying
these phenomena and identify the best strategies for man-
aging modifiable risk factors in patients with chronic dis-
eases including heart failure.
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