
In the previous issue of Critical Care, Wacharasint and 

colleagues’ investigation into obesity in septic shock adds 

to the contradictory studies on the eff ects of obesity in 

critical illness [1]. Since 1980, global obesity has nearly 

doubled, with over 1.4 billion adults overweight or obese, 

defi ned by a body mass index (BMI) ≥25  kg/m2 [2]. 

Obesity is a major risk factor for cardiovascular disease, 

diabetes, obstructive sleep apnea, and certain malig nan-

cies. Yearly, 2.8 million deaths worldwide are attributable 

to obesity [2].

Up to 40% of ICU patients are obese [3]. Obese ICU 

patients have higher rates of ventilator-associated pneu-

monia, deep vein thrombosis, pulmonary embolism, and 

cardiovascular complications [4]. Early studies found an 

increased mortality rate in the critically ill obese, 

particularly in long-stay, morbidly obese (BMI ≥40 kg/m2) 

subjects [5,6]. However, more recent literature supports 

the obesity paradox, the notion that obesity confers a 

protective eff ect in certain disease states. Obesity in 

critical illness appears to exert no eff ect on mortality, or 

may even decrease mortality, despite longer ICU stay and 

time to resolve organ failure [7]. In the past two decades, 

it seems there has been a shift in care and outcomes of 

the critically ill obese.

In Wacharasint and colleagues’ cohort of patients in 

septic shock, the obese had decreased mortality. Surpris-

ingly, this was seen even in the subcohort of morbidly 

obese patients [1]. Infection profi les diff ered, with lower 

rates of lung and fungal infection in the obese. Like other 

studies, they found that most intensivists still approach 

adults of varying weights with uniform doses of fl uid and 

vasopressors. � us, the obese received a lower weight-

based dose. � e signifi cance of this is still speculative. 

Excessive fl uid resuscitation may cause harm [8]. Perhaps 

the lower weight-based dose confoundingly leads to a 

perceived protective eff ect of obesity.

Sussing out useful information on the critically ill obese 

remains diffi  cult. It appears that obese patients may 

respond diff erently than nonobese patients in critical 

illness. � e basis for this, though, is unknown. Given the 

contradictory data on infl ammatory markers, it is likely 

that the appropriate complement of markers for study in 

critical illness remains unidentifi ed. Despite the known 

diffi  culties of ventilating obese patients given decreased 

chest wall compliance, increased gastric refl ux, increased 

ventilator-associated pneumonia, and Wacharasint and 

colleagues’ fi nding of inappropriately high tidal volumes 

during mechanical ventilation when compared to their 

nonobese cohort, the obese still had lower rates of lung 

infection [1]. � ese mortality data contradict earlier 

fi ndings in the critically ill morbidly obese and the use of 

low tidal volumes in acute lung injury [5,6,9].

How can we explain the decreased mortality in the 

obese, particularly the morbidly obese, observed in this 

and other studies [1,3]? We agree that the obese have a 

diff erent immune response in critical illness. We acknow-

ledge that the Acute Physiology and Chronic Health 

Evaluation scoring systems overestimate the severity of 

illness in the obese by incorporating markers that diff er 

in otherwise healthy obese patients, like creatinine and 

oxygenation.

� ere are three possible explanations for how the 

obese, especially morbidly obese, may experience better 

outcomes in the ICU today as compared to decades past. 

First, and most likely, this special population has received 

heightened attention and the consequence has been 
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improved outcomes [10,11]. � e study of pharmaco-

kinetics in the obese has advanced. ICUs have developed 

better turning, skin, mobilization, oral, and pulmonary 

toilet protocols. Newer mattresses and beds attenuate 

pressure sore formation. It is possible our inadvertent 

‘under’ dosing of obese patients’ fl uids and vasopressors 

conferred a protective eff ect. Indirect calorimetry can 

accurately estimate energy expenditure in the obese. Use 

of ultrasound when obtaining vascular access has 

decreased complications. Imaging tables that support the 

greater weight of morbidly obese patients have opened up 

modalities and improved the diagnosis of life-threaten ing 

illness. Improvements in glycemic control have benefi ted 

the obese, who are likelier to have dysglycemia and 

diabetes. Improved ventilation and extubation protocols 

have probably improved outcomes in the obese who have 

higher rates of atelectasis, hypoxemia, and obstructive 

sleep apnea.

Second, the observation of an obesity paradox in 

critical illness typically arises from retrospective or post 

hoc analyses or meta-analyses of the same. � ese studies 

pose interesting questions but do not prove the existence 

of an obesity paradox. Even when matching severity of 

illness in the obese and non-obese, scoring systems do 

not do justice when comparing a 70  kg patient with a 

270 kg patient. Scoring systems have never been validated 

in the obese. Moreover, one must discriminate between 

mild obesity and morbid obesity. It may be that outcomes 

in the mildly obese are no worse than for normal or 

overweight subjects.

� ird, the fi nding of an obesity paradox in the critically 

ill, counter to general population outcomes, may be a 

mirage, an optical phenomenon that does not actually 

exist. � at morbid obesity is ‘protective’ in critical illness 

strongly confl icts with bedside observations in the 

crucible of real life. In the morbidly obese, emergency 

airway or vascular access can be diffi  cult to secure, chest 

compressions are less eff ective, and simply turning a 

morbidly obese patient may require up to eight bedside 

providers. Overall, the protective eff ect of morbid obesity 

in critical illness does not pass the ‘smell test’ for those 

working bedside. Discrepant fi ndings in suboptimal 

studies underscore our lack of understanding of obesity, 

infl ammation and critical illness, and the need for further 

research.

Abbreviations

BMI, body mass index.

Competing interests

The authors have no competing interests relevant to the content herein.

Published: 12 July 2013

References

1. Wacharasint P, Boyd JH, Russell JA, Walley KR: One size does not � t all in 

severe infection: obesity alters outcome, susceptibility, treatment, and 

in� ammatory response. Crit Care 2013, 17:R122.

2. World Health Organization: Obesity and overweight: Fact sheet no. 311 

[http://www.who.int/mediacentre/factsheets/fs311/en/]

3. Oliveros H, Villamor E: Obesity and mortality in critically ill adults: 

A systematic review and meta-analysis. Obesity 2008, 16:515-521.

4. Sakr Y, Madl C, Filipescu D, Moreno R, Groeneveld J, Artigas A, Reinhart K, 

Vincent J-L: Obesity is associated with increased morbidity but not 

mortality in critically ill patients. Intensive Care Med 2008, 34:1999-2009.

5. Nasraway SA Jr, Albert M, Donnelly AM, Ruthazer R, Shikora SA, Saltzman E: 

Morbid obesity is an independent determinant of death among surgical 

critically ill patients. Crit Care Med 2006, 34:964-970.

6. Bercault N, Boulain T, Kuteifan K, Wolf M, Runge I, Fleury JC: Obesity-related 

excess mortality rate in an adult intensive care unit: A risk-adjusted 

matched cohort study. Crit Care Med 2004, 32:998-1003.

7. Akinnusi ME, Pineda LA, El Sohl AA: E� ect of obesity on intensive care 

morbidity and mortality: A meta-analysis. Crit Care Med 2008, 36:151-158.

8. Boyd JH, Forbes J, Nakada TA, Walley KR, Russell JA: Fluid resuscitation in 

septic shock: a positive � uid balance and elevated central venous 

pressure are associated with increased mortality. Crit Care Med 2011, 

39:259-265.

9. The Acute Respiratory Distress Syndrome Network: Ventilation with lower 

tidal volumes as compared with traditional tidal volumes for acute lung 

injury and the acute respiratory distress syndrome. N Engl J Med 2000, 

342:1301-1308.

10. Nasraway SA Jr, Hudson-Jinks TM, Kelleher RM: Multidisciplinary care of the 

obese patient with chronic critical illness after surgery. Crit Care Clin 2002, 

18:643-657.

11. El-Sohl AA: Clinical approach to the critically ill, morbidly obese patient. 

Am J Respir Crit Care Med 2004, 169:557-561.

doi:10.1186/cc12798
Cite this article as: Rattan R, Nasraway SA Jr: Separating wheat from cha� : 
examining the obesity paradox in the critically ill. Critical Care 2013, 17:168.

Rattan and Nasraway Jr Critical Care 2013, 17:168 

http://ccforum.com/content/17/4/168

Page 2 of 2


	Start of article

