


Background 

 

Proton pump inhibitors (PPIs) or histamine-2 

receptor blockers (H2RBs) are often prescribed 

for patients as stress ulcer prophylaxis drugs in 

the intensive care unit (ICU). 

The comparative effect of these drugs on 

mortality is unknown.  



Objective 

  

 

To compare in-hospital mortality rates using 

PPIs vs H2RBs for stress ulcer prophylaxis. 



 

 DESIGN, SETTING, AND PARTICIPANTS Cluster 

crossover randomized clinical trial conducted 

at 50 ICUs in 5 countries between August 2016 

and January 2019. 

 Patients requiring invasive mechanical 

ventilation within 24 hours of ICU admission 

were followed up for 90 days at the hospital. 



 

 INTERVENTIONS Two stress ulcer prophylaxis 

strategies were compared (preferential use with PPIs 

vs preferential use with H2RBs). Each ICU used each 

strategy sequentially for 6 months in random order; 

25 ICUs were randomized to the sequence with use of 

PPIs and then use of H2RBs and 25 ICUs were 

randomized to the sequence with use of H2RBs and 

then use of PPIs (13 436 patients randomized by site to 

PPIs and 13 392 randomized by site to H2RBs). 



 MAIN OUTCOMES AND MEASURES The 

primary outcomewas all-cause mortality 

within 90 days during index hospitalization. 

 Secondary outcomes were clinically 

important upper gastrointestinal bleeding, 

Clostridioides difficile infection, and ICU and 

hospital lengths of stay. 













RESULTS 
 

Among 26 982 patients who were randomized, 154 opted out, and 26 828 were 

analyzed (mean [SD] age, 58 [17.0] years; 9691 [36.1%] were women). There were 26 771 

patients (99.2%) included in the mortality analysis; 2459 of 13 415 patients (18.3%) in the PPI 

group died at the hospital by day 90 and 2333 of 13 356 patients (17.5%) in the H2RB group 

died at the hospital by day 90 (risk ratio, 1.05 [95%CI, 1.00 to 1.10]; absolute risk difference, 

0.93 percentage points [95%CI, −0.01 to 1.88] percentage points; P = .054). An estimated 4.1% 

of patients randomized by ICU site to PPIs actually received H2RBs and an estimated 20.1%of 

patients randomized by ICU site to H2RBs actually received PPIs.  

Clinically important upper gastrointestinal bleeding occurred in 1.3%of the PPI group 

and 1.8%of the H2RB group (risk ratio, 0.73 [95%CI, 0.57 to 0.92]; absolute risk difference, 

−0.51 percentage points [95%CI, −0.90 to −0.12 percentage points]; P = .009). Rates of 

Clostridioides difficile infection and ICU and hospital lengths of stay were not significantly 

different by treatment group. One adverse event (an allergic reaction) was reported in 1 

patient in the PPI group. 





 A total of 2459 of 13 415 patients (18.3%) in the proton 

pump inhibitor (PPI) group and 2333 of 13 356 patients 

(17.5%) in the histamine-2 receptor blocker (H2RB) group died 

at the hospital by day 90 (risk ratio, 1.05 [95% CI, 1.00 to 1.10]; 

absolute risk difference, 0.93 [95% CI, −0.01 to 1.88] 

percentage points; P = .054).  

 The median observation time was 7.99 days (interquartile 

range, 4.79 to 17.0 days) in the PPI group vs 8.03 days 

(interquartile range, 4.82 to 17.0 days) in the H2RB group. 

Curve truncated at 40 days beyond which less than 10% of 

the study population remained at risk. 



LIMITATIONS 

 This study has several limitations. First, some patients who were excluded from the 

trial because of an ICU admission diagnosis of upper gastrointestinal bleeding may have 

actually had lower gastrointestinal bleeding and some patients who were diagnosed as 

having upper gastrointestinal bleeding in the ICU may have already been bleeding at the 

time of ICU admission. Second, only data from the index hospitalization were included. Third, 

because mortality data were obtained from registries, these data may contain random 

errors. Fourth, clinicians and research staff were aware of treatment assignments. Although 

mortality rates are unlikely to be subject to bias as a result of this knowledge, such biasmay 

have affected ascertainment of secondary outcomes including upper gastrointestinal 

bleeding. Fifth, clinicians were allowed to use any proton pump inhibitor or histamine-2 

receptor blocker and to choose the route of administration.  

 A range of different drugs were used, increasing the generalizability of the findings. 

However, it is possible that a trial using different combinations of drugs or different routes 

of administration would have yielded different findings. 



CONCLUSIONS AND RELEVANCE 

 Among ICU patients requiring mechanical 

ventilation, a strategy of stress ulcer prophylaxis 

with use of proton pump inhibitors vs histamine-2 

receptor blockers resulted in hospital mortality 

rates of 18.3%vs 17.5%, respectively, a difference 

that did not reach the significance threshold.  

 However, study interpretation may be limited 

by crossover in the use of the assigned 

medication. 


