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The role of proton pump inhibitors in ICU patients with acute upper GI bleeding

Clinical problem

Acute upper gastrointestinal bleeding is a common reason for hospitalisation and also commonly occurs in critically ill patients already on the ICU QUOTE "1" 
1
. Commonly these patients proceed to endoscopy and, depending on the degree of physiological derangement, may end up in the critical care environment for further care.

Relevant management

Acid suppression is a feature of their ongoing care. Recently, patients have returned from endoscopy with prescriptions for continuous infusions of Omeprazole, a proton pump inhibitor (PPI). 

Further information

Overall mortality rates in patients with acute upper gastrointestinal bleeding range from 5% to 15%. Patients with severe co-morbidities and those with persistent or recurrent bleeding are at highest risk QUOTE "1" 
1
. Limited data are available concerning the effectiveness of endoscopic therapy or surgery at reducing mortality in severely ill patients, although these continue to be a mainstay of therapy QUOTE "1" 
1
. Even after successful haemostasis the risk of re-bleeding remains high QUOTE "2" 
2
.    

Data from in vitro studies have suggested that clotting is more effective and proteolytic degradation of clots occurs more slowly at high pH QUOTE "1" 
1
. The presence of acid in the stomach reduces platelet aggregation and promotes pepsin activation which in itself can dissolve clots QUOTE "2" 
2
. The feasibility of acid-suppressive therapy was initially investigated using H2 antagonists which were reported to increase intra-gastric pH to >4 for 65% to 85% of the day.  This higher gastric pH was maintained more consistently with continuous infusion rather than intermittent bolus or placebo QUOTE "3" 
3
 but the degree of acid suppression appeared to be inadequate to control bleeding or prevent re-bleeding QUOTE "2" 
2
. 

Proton pump inhibitors increase intra-gastric pH to >6.0 for 84% to 99% of the day. This greater and longer-lasting gastric acid suppression compared with H2 antagonists suggests that the former should be more effective for treating acute upper gastrointestinal bleeding QUOTE "2" 
2
. Proton pumps are continuously regenerated and maximal acid inhibition is obtained when the PPI is administered at the time that parietal cells are actively synthesizing and releasing acid QUOTE "2" 
2
. The likelihood that intravenous PPIs would be superior to intravenous histamine antagonists for the control of re-bleeding in patients with upper gastrointestinal bleeding was also suggested by the findings of a trial that compared the ability of intravenous Pantoprazole and intravenous Famotidine to suppress pentagastrin-stimulated acid output in healthy volunteers. The duration of acid suppression was significantly longer with Pantoprazole 40mg (15.1 ± 2.7 hrs) compared with Famotidine 20 mg (6.4 ± 1.0 hrs) QUOTE "2" 
2
.

Ten randomised trials examined the effect of intermittent intravenous bolus administration of PPIs on upper gastrointestinal bleeding. Eight of the ten trials used a H2 antagonist as a control; the other two trials used a placebo or endoscopic injection. Only three of these trials yielded any significant improvement (p< 0.05) in the rate of re-bleeding or surgery after intermittent bolus administration. Mortality rates were no different. QUOTE "2" 
2

In studies evaluating intravenous PPIs in patients bleeding from non-variceal upper gastrointestinal lesions or those at risk for re-bleeding, continuous infusion appeared to be superior to intermittent bolus administration QUOTE "2" 
2
. Six randomised trials comparing the effectiveness of bolus administration plus continuous infusion of Omeprazole with a control QUOTE "2" 
2
. In three trials a H2 antagonists was used as the control with a placebo used in the other three. In five of the six trials, a significant reduction (p< 0.05) occurred in the rate of re-bleeding and in the need for surgery in the Omeprazole group compared with controls. In two of the trials, re-bleeding was decreased in patients whose acute bleeding had been stopped by endoscopic haemostasis, using a regimen consisting of a bolus administration of 80 mg of Omeprazole plus continuous infusion of 8 mg/hr QUOTE "4;5" 
4;5
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. It appears likely that the bolus dose inhibits activated pumps and that continuous infusion is needed to inactivate newly generated pumps QUOTE "2" 
2
. There was however no difference in the mortality rates. 

Intravenous PPIs appear to be useful in the prevention of re-bleeding in patients with acute peptic ulcer bleeding that has been successfully treated with endoscopic haemostasis. Patients most likely to benefit from PPIs are those with high-risk lesions that are not actively bleeding. Continuous intravenous infusion appears to be superior to bolus administration.

How you would change future management?

In the future I would prescribe a loading dose of 80mg of Omeprazole and then a 72-hour continuous infusion of 8mg/hr in this group of high-risk patients. I would continue to be aware that these patients can still go onto re-bleed and I would remain vigilant for signs that this has occurred. 

Although this is the current best practice for the reduction of re-bleeds, the mortality rate is not changed and I would continue to look out for any further published evidence which may alter my practice.
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