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Gastrointestinal prokinetic drugs in the intensive care unit

Clinical problem

Critically ill patients on the intensive care unit are often in a state of catabolism and require nutritional support as early as possible in their treatment and recovery phases. Enteral, rather than parenteral, nutrition is associated with fewer septic complications, improved wound healing, decreased bacterial translocation across intestinal mucosa, and decreased catabolic response to injury QUOTE "1" 
1
.

Relevant management

Enteral feeds are often poorly tolerated by critically ill patients and achieving targets for feeding remains a problem. The most likely cause for this is impaired gastrointestinal motility QUOTE "2" 
2
. As part of the strategy to overcome this problem gastrointestinal prokinetic drugs are often used.

Further information

There have been reports from both the UK and the USA about problems associated with enteral feeding. In the UK study all patients received enteral feeding for more than 24 hours and on average only 76% of the quantity of feed prescribed was actually delivered to the patient QUOTE "3" 
3
. The two main problems preventing delivery were gut dysfunction and planned stoppage for procedures. In a similar study in the USA the factors that impacted on the delivery of enteral feeding were similar.

Gastric emptying in critical care patients can be delayed for any number of reasons: specific disease entities such as diabetes, head injuries and burns as well as metabolic disturbances such as hyperglycaemia, hypokalaemia or sepsis. Intrabdominal processes such as pancreatitis, visceral perforation and laparotomy can also cause delay as well as drug therapies, in particular opites QUOTE "2" 
2
.

The principal determinants of gastric emptying rate are volume and composition. If the fluid is hypertonic, acidic or rich in nutrients the rate of gastric emptying will be considerably slower than if not. There is a pacemaker in the smooth muscle of the greater curvature that generates rhythmic slow waves from which action potentials and hence peristaltic contractions propagate. The proximal stomach shows low frequency, sustained contractions responsible for generating a basal pressure within the stomach and propelling food into the gastric antrum. The distal stomach develops strong peristaltic waves of contraction that increase in amplitude as they approach the pylorus. Motility in both parts of the stomach is controlled by a very complex set of neural and hormonal signals QUOTE "2" 
2
.

The small intestine generates a wide variety of motor patterns in various spatial and temporal patterns to meet motility requirements in different situations. These contractions are to mix and agitate the luminal contents as well as slowly propel the food distally. All parts of the small bowel have an intrinsic frequency of motor activity. Between meals the small intestine generates migrating motor complexes. This is thought to be a “housekeeping” complex sweeping residual material through the gut QUOTE "2" 
2
.  

There is some limited evidence that shows the migrating motor complex is frequently abnormal after surgery or in patients who are critically ill. In post-operative abdominal surgery patients had abnormal motor complex patterns with persistence of pressure wave bursts and migrating motor activity not abolished by feeding. Another study has shown that motility patterns did not return to normal until after the cessation of opiates or sedatives QUOTE "2" 
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.  

Prokinetic agents include metoclopramide, erythromycin and cisapride. Cisapride has recently been withdrawn from the marketplace due to problems with fatal dysrythmias. Metoclopramide is a dopamine antagonist that enhances cholinergic peristalsis. Three prospective, randomised, controlled studies have evaluated the effects of metoclopramide on gastric emptying in critically ill patients demonstrating improved gastric emptying after intravenous administration of metoclopramide in a heterogeneous group of critically ill patients QUOTE "4" 
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. 

Erythromycin is a macrolide antibiotic that increases gastric motility by acting on motilin receptors in the gut. Most motilin receptors are found on cholinergic nerves, and motilin receptor activation mediates its motility effects via activation of cholinergic pathways. Some have suggested that motilin release is inhibited in critically ill patients resulting in gastroparesis. Erythromycin has been shown to facilitate passage of feeding tubes in healthy volunteers and in critically ill patients as well as significantly reducing gastric residuals in 20 mechanically ventilated patients and allowing subsequently successful enteral feeding in 90% of the erythromycin patients vs. 50% of the control patients QUOTE "4" 
4
.

A recent comparative cross over trial in 20 critically ill patients with intolerance to gastric enteral feeding were randomised to receive one of four different regimes every 12 hrs: 10 mg of metoclopramide, 200 mg of erythromycin, 10 mg of cisapride, or 10 mg of placebo by nasogastric tube. Gastric emptying was assessed using paracetamol absorption (which occurs in the small intestine). Although metoclopramide and cisapride were found to improve paracetamol absorption compared with erythromycin, there was no significant difference from placebo. There was also no difference in volume of gastric residuals between any of the prokinetic agents and placebo  QUOTE "5" 
5
. 

The only published study of prokinetics on clinical outcomes in the critical care setting randomised a total of 305 patients to receive 10 mg of metoclopramide administered enterally every 8 hrs or placebo. Gastrointestinal measures of motility were not performed. There was no significant difference in the incidence of pneumonia or mortality between the two groups although the time to development of pneumonia was statistically different (5.95 days vs. 4.46 days, p = .006), the clinical significance of this difference is negligible QUOTE "1" 
1
. 

How you would change future management?

As a class of drugs, gastrointestinal prokinetics appear to have a positive effect on gastrointestinal function. Eight of the ten studies reporting measures of gastrointestinal transit or feeding tolerance demonstrated positive effects. The two studies that did not were relatively small and likely had inadequate power to detect a difference in treatment effect QUOTE "1" 
1
. There are two and three placebo-controlled studies suggesting that erythromycin and metoclopramide, respectively, have a favourable physiologic effect on gastrointestinal motility and feeding patterns. There is only one study that evaluated the effect of prokinetics on clinical outcomes (pneumonia and mortality), and it did not demonstrate any clinical benefit QUOTE "1" 
1
. 

Whilst there is no definitive evidence for either one drug or the other, a combination of the two would not seem to be inappropriate in patients having problems with high gastric aspirates. There is no evidence to inform what drug to use as a first line and I would follow my local unit policy until definitive evidence is produced.
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