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Abstract

Critical illness is associated with many complications that affect both medical and nutrition aspects of patient outcomes. Early enteral feeding is the preferred method of nutrition for patients in the intensive care unit due to apparent benefits in this patient population. However, these patients are also at risk for complications related to enteral nutrition (EN), which may be potentiated with the addition of vasopressors often used in the setting of hemodynamic instability. The clinician is often confronted with the decision of when to proceed with EN in critically ill patients who require vasopressors for hemodynamic support. This article reviews the effects of vasopressors on gastrointestinal blood flow, discusses complications associated with vasopressor use during EN, and proposes important considerations to determine the safety of EN in hemodynamically unstable patients requiring vasopressor support. (Nutr Clin Pract. 2012;27:521-526)

Summary:

Critical illness may adversely affect the function of the gut.
Impaired organ function can occur by way of decreased gastrointestinal (GI) motility secondary to sepsis and hypotension, placing patients at risk for the rare but serious complication of nonocclusive bowel ischemia. For this reason, the guidelines for nutrition in critically ill patients set forth by the Society of Critical Care Medicine and the American Society for Parenteral and Enteral Nutrition (A.S.P.E.N.) recommend withholding enteral nutrition until the patient is fully resuscitated. 
Early EN is the preferred route of caloric intake for the critically ill patient population as it has been shown to decrease infection rate, hospital length of stay, cost of nutrition support therapy, and mortality.
Hypotension and sepsis in critically ill patients may warrant the use of vasopressors  to maintain adequate hemodynamic parameters (ie, mean arterial pressure [MAP] ≥65 mm Hg).
Because splanchnic blood flow is highly dependent on cardiac output, hemodynamic changes and the redistribution of blood flow that occur during sepsis can significantly alter perfusion to this area of the body. Within the gut, the small intestine receives the most blood flow to supply enough O2 to the mucosal region, which is highly vascularized due to the presence of microvilli. Here, in the dense capillary network responsible for absorption of nutrients and O2 exchange, is where reduction of blood flow from sepsis or hypotension may lead to mucosal ischemia. Vasoconstriction from the addition of vasopressors may potentiate the changes in splanchnic perfusion and oxygenation that occur during sepsis, potentially leading to further mucosal ischemia.

Effects of vasopressors on GI motility and Perfusion:
All vasopressors produce vasoconstriction, and therefore each agent has the potential to affect GI motility and perfusion.
Any effect on gut perfusion has the potential to decrease tolerance to EN and indeed becomes clinically relevant to nutrition support

Dopamine:
At low doses (<5 μg/kg/min), dopamine primarily increases mesenteric perfusion, whereas at higher doses, its vasoconstricting properties are enhanced through α-adrenergic activity.
Multiple different studies were discussed (see paper)
Conclsion: Although results have varied, it is reasonable to assume that dopamine does not consistently increase splanchnic blood flow, even at low doses.

Epi, norpepi, phenylephrine:
A number of other studies have evaluated the effects of epinephrine, norepinephrine, and phenylephrine on splanchnic perfusion in critically ill patients (Table 1).
In summary, epinephrine has demonstrated inconsistent effects on splanchnic blood flow in patients with septic shock, but most studies suggest epinephrine reduces blood flow to the gut.
Most available data evaluating the effects of norepinephrine on gastric perfusion are confounded by the use of dobutamine in the study population. The vasoconstricting effect of norepinephrine is likely counterbalanced by the increase in cardiac output, and therefore an increase in splanchnic blood flow, produced by Dobutamine. Very few data are available describing the effect of phenylephrine on splanchnic blood flow, but changes in O2 extraction with the addition of phenylephrine suggest the presence of splanchnic vasoconstriction despite no measureable difference in mucosal perfusion.
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Complications Associated With Concomitant EN and Vasopressors
One of the most serious complications from EN is nonocclusive bowel necrosis, which has been described in a number of case reports and retrospective reviews.
One group of investigators, however, has described intestinal obstruction with the concomitant use of EN and vasopressors in burn trauma patients.
The authors concluded that these cases of bowel necrosis resulted from delivery of fiber-containing EN in the presence of GI dysmotility due to critical illness and vasopressors.
More common and better documented is the risk for feeding intolerance associated with the use of vasopressors.
Feeding intolerance was associated with the development of pneumonia, longer length of stay in the ICU, and greater risk for ICU mortality.

Route of EN
Most reports of bowel necrosis have been described in patients receiving EN via surgically placed jejunostomy tubes, regardless of hemodynamic stability or use of vasopressors. Although feeding into the small bowel is usually preferred due to a potentially lower risk of aspiration, alternative routes of administration (eg, gastric or nasogastric tube feedings) may need to be considered in patients at high risk for bowel ischemia.
[bookmark: _GoBack]Critically ill patients receiving concomitant EN and vasopressor therapy should be closely monitored for intolerance to EN. An increase in nasogastric output or gastric residual volume (GRV) in addition to any other signs of intolerance with concomitant provision of EN and vasopressor may indicate early signs of gut ischemia.


Questions:

1. The mucosal region of the gut is highly vascularized due to the presence of __________________, . which are comprised of a dense capillary network responsible for absorption of nutrients and O2 exchange.
Answer:
· Microvilli

2. Alterations in splanchnic blood flow that occur during redistribution of blood flow during hypotension and sepsis may result in mucosal ischemia. T or F?
Answer:
· True

3. What is the main concern with the use of vasopressors in patients with potentially compromised gut perfusion?
Answer:
· Vasoconstriction from the addition of vasopressors may potentiate the changes in splanchnic perfusion and oxygenation that occur during sepsis, potentially leading to further mucosal ischemia

4. List 3 complications that are suggested to have the potential to occur with the use of vasopressors and EN
Answer:
· Muscosal ischemia
· Intestinal obstruction
· Feeding intolerance
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