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Abstract

The obesity paradox has been used to describe the
observed phenomenon described by several studies
that indicated improved survival for critically ill patients
with mild to moderate obesity when compared

with their lean counterparts. The study by Arabi and
coworkers challenges the obesity paradox concept

for critically ill obese patients with septic shock. Their
data indicate that obesity, per se, does not significantly
improve mortality when outcomes are adjusted for
differences in baseline characteristics and sepsis
interventions. Further studies are needed to assess the
influence of body weight, lean weight, and fat mass for
optimizing fluid resuscitation, pharmacotherapy, and
nutritional therapy for critically ill patients with sepsis.

In the previous issue of Critical Care, Arabi and
coworkers examined the effect of obesity upon clinical
outcomes following septic shock in a large multicenter
cohort study [1]. The worldwide obesity epidemic has led
to numerous studies that examined the impact of obesity
upon clinical outcomes during critical illness over the
past decade. Although the data are conflicting, the
prevailing theme is that increased morbidity is associated
with an increasing body mass index (BMI; weight (kg) /
height? (m?)) above normal [2] but a U-shaped curve may
be present when relating BMI to survival [3]. Mal-
nourished patients with low BMI (<18.5 kg/m?) and those
with severe class III obesity (BMI 240 kg/m?) would thus
be expected to have the worse outcomes. Because obesity
has long been established as a causative factor in the
development of diabetes, congestive heart failure, and
other obesity-related co-morbidities, improved ICU
survival for those with class I and class II obesity (BMI =
30 to 39.9 kg/m?) compared with those with a normal
BMI (20 to 25 kg/m?) seems incongruent or opposite of
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what would be expected. The term obesity paradox has
therefore been used to describe the observed pheno-
menon of improved survival for critically ill patients with
obesity when compared with their lean counterparts.

Etiologies for this presumed paradox are not clear.
Emerging research indicates that adipose cells may medi-
ate a range of short-term beneficial functions in response
to sepsis or stress despite the chronic inflammatory and
detrimental health effects from obesity. Adipose tissue is
a functional organ capable of altering metabolism and
secreting immune-modulating chemokines, and not just
a depot for excess energy as assumed in the past [4].
Leptin, secreted from adipose tissue, augmented the
immune response and improved bacterial clearance in
animals [5]. Critically ill septic patients who survived
from sepsis had threefold higher plasma concentrations
of leptin compared with those who died [6]. Lipoproteins,
apoproteins, and eicosanoid-derived resolvins and
protectins have been shown to neutralize lipopolysac-
charide, to stimulate clearance of inflammatory debris,
and to exert direct anti-inflammatory actions [7,8].

It has been argued that the potential beneficial effect of
obesity upon survival for the ICU patient is not a real
phenomenon, but is probably reflective of selection bias
in the study design without adequately adjusting for
confounding factors that may have influenced clinical
outcomes. A strength of Arabi and colleagues’ study was
that mortality was evaluated using the raw data as well as
adjusting for differences in baseline characteristics with
or without differences in sepsis interventions [1]. Their
raw unadjusted data reflected the obesity paradox
paradigm — that obese patients had a lower odds ratio for
mortality than normal-weight subjects. However, after
adjusting for confounders, the impact of obesity was
reduced to, at best, a statistically insignificant trend.
Their data would indicate that obesity, per se, did not
significantly improve survival from septic shock [1].

The investigators postulated that how obese and non-
obese patients were managed during resuscitation and
antibiotic therapy may have influenced their survival
Since therapeutic interventions did not take into
consideration the large variations in BMI among patients,
the patients with class III obesity received one-half of the
amount of fluid that the underweight group received
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when normalized to body weight. The investigators
implied that lean patients may have been over-resus-
citated, which has been shown to have detrimental effects
including prolonged duration of mechanical ventilation
[9]. Additionally, there is a paucity of literature regarding
how pharmacokinetic properties of many drugs are
altered during critical illness for patients with obesity
[10]. Finally, most studies examining the obesity paradox,
including this one, did not closely evaluate nutrition
therapy. Early initiation of nutrition therapy decreases
infectious morbidity for critically ill surgical and trauma
patients [11]. Provision of higher amounts of protein has
been associated with improved survival during critical
illness [12,13], whereas preliminary evidence indicates
that excessive caloric intake worsens morbidity particu-
larly for obese patients [14].

In summary, the important work of Arabi and co-
workers challenges the validity of the obesity paradox
concept for critically ill patients with septic shock [1].
Additionally, their data compel clinician scientists to
conduct future research towards better defining optimal
fluid resuscitation, pharmacotherapy, and nutrition
therapy that considers the wide range in BMI, lean
weight, and fat mass observed for these complex patients.
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