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Abstract: Adding proton pump inhibitors (PPIs) to endoscopic therapy has become the mainstay of treatment for peptic ulcer bleeding, 
with current consensus guidelines recommending high-dose intravenous (IV) PPI therapy (IV bolus followed by continuous therapy). 
However, whether or not high-dose PPI therapy is more effective than low-dose PPI therapy is still debated. Furthermore, maintaining 
pH $ 4 appears to prevent mucosal bleeding in patients with acute stress ulcers; thus, stress ulcer prophylaxis with acid-suppressing 
therapy has been increasingly recommended in intensive care units (ICUs). This review evaluates the evidence for the efficacy of 
IV pantoprazole, a PPI, in preventing ulcer rebleeding after endoscopic hemostasis, and in controlling gastric pH and protecting against 
upper gastrointestinal (GI) bleeding in high-risk ICU patients. The review concludes that IV pantoprazole provides an effective option 
in the treatment of upper GI bleeding, the prevention of rebleeding, and for the prophylaxis of acute bleeding stress ulcers.
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Introduction
Peptic ulcer bleeding (PUB) is the most common cause 
of acute hemorrhage in the upper gastrointestinal (GI) 
tract. It affects 48–160 people per 100,000 adults 
every year.1–3 Significant blood loss resulting from 
impaired blood clotting in the acidic environment of 
the GI tract may cause death in up to 14% of patients 
with an acute bleed, with the risk of death increasing 
3-fold in patients experiencing rebleeding.1,4–7

Endoscopic therapy significantly reduces rebleed-
ing rates, the need for surgery, and mortality in 
patients with PUB,8 and guidelines recommend endo-
scopic therapy within 24 hours in most patients with 
upper GI bleeding.9 However, despite the high hemo-
static rate achieved, rebleeding, with an increased 
risk of death, can occur in approximately 10%–30% 
of patients, usually within 3 days of treatment.10–13 
Therefore, further medical therapy may be required 
to support and maintain hemostasis. Data suggest 
that intravenous (IV) proton pump inhibitors (PPIs) 
decrease the recurrence of ulcer rebleeding and the 
need for surgery in patients with PUB;14–16 how-
ever, their effect on mortality is less clear.14,15,17–21 
 Nonetheless, in current practice, the addition of acid 
suppression medication to endoscopic therapy is the 
mainstay of treatment for PUB.

GI lesions are also common in critically ill patients, 
with an incidence close to 100% in patients with seri-
ous trauma. GI bleeding from stress ulcers, along with 
an increased risk of death, occurs in approximately 
20% of these patients who have not received prophy-
lactic treatment.22 Therefore, stress ulcer prophylaxis 
with acid-suppressing therapy has been increasingly 
recommended in intensive care units (ICUs) to pre-
vent further damage in critical patients, reduce time 
spent in the ICU, and limit treatment costs.

Pantoprazole, a substituted benzimidazole deriva-
tive, is a PPI that decreases acid secretion from gastric 
parietal cells.23 IV pantoprazole is currently avail-
able in more than 80 countries worldwide, where it 
is indicated for the management of gastroesophageal 
reflux disease (GERD), gastric and duodenal ulcers, 
and Zollinger—Ellison syndrome. IV pantoprazole 
has more recently been indicated for the treatment of 
bleeding peptic ulcer and the prevention of rebleeding, 
along with the prophylaxis for acute bleeding stress 
ulcers, in several countries. In this review, the evi-
dence for the use of IV pantoprazole in the  treatment 

of PUB, prevention of rebleeding, and prophylaxis for 
acute bleeding stress ulcers, is critically evaluated.

Rationale for the use of ppIs in pUB
A platelet clot will maintain hemostasis for several 
hours but will disintegrate unless reinforced by a 
fibrin clot. In vitro studies demonstrate that a neu-
tral pH is required for optimal platelet aggregation. 
However, in a slightly acidic environment, platelet 
aggregation is impaired, and at pH , 6, it is virtu-
ally abolished.24–28 Although platelet aggregation is 
important in the initial steps of hemostasis, it may 
only play a small role. Additionally, coagulation pro-
cesses appear to be largely responsible for the arrest 
of gastric hemorrhage.29 In an acidic environment, 
pepsinogen is activated to pepsin, which can easily 
digest freshly formed blood clots within minutes.25 
Furthermore, plasmin-mediated fibrinolysis is also 
increased, which may impair reinforcement of the 
initial platelet clot by a fibrin clot.28 Thus, profound 
acid suppression may provide therapeutic benefit for 
patients with bleeding peptic ulcers.25,27–33

Pharmacotherapy can be added to the endoscopic 
procedure to alter the gastric pH to $6 at the site of 
bleeding, thereby stabilizing the clotting process.24,34 
To this end, histamine-2 receptor antagonists (H2RAs), 
somatostatin, and octreotide, all of which regulate 
acid secretion by receptor blockage, have been evalu-
ated for the treatment of PUB. However, there is 
no convincing evidence that any of these drugs are 
beneficial for this indication.35 These drugs are there-
fore not recommended in guidelines for non-variceal 
upper GI bleeding.9

In contrast, PPIs, which directly block the  proton 
pump, have a higher antisecretory potential than 
H2RAs. Importantly, PPIs have been shown to main-
tain intragastric pH above 6 for 84%–99% of a 
24-hour period.34 Several meta-analyses have demon-
strated that IV PPIs (usually administered as a bolus 
plus continuous infusion for 72 hours) are effective in 
decreasing the recurrence of ulcer rebleeding and the 
need for surgery compared with placebo or H2RAs.14–16 
The overall effect of PPIs on mortality, however, is 
contentious. Most meta-analyses report no evidence 
for an effect of PPIs on all-cause mortality compared 
with placebo or H2RAs.14,15,17–21 Nonetheless, recent 
data indicate that, compared with placebo or H2RAs, 
PPIs significantly reduce mortality in some patient 
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subgroups, including Asian populations and patients 
with high-risk endoscopic findings.16 In addition, the 
association of IV PPIs with a reduction in rebleeding 
in all patients (odds ratio [OR]: 0.53, 95% confidence 
interval [CI]: 0.37–0.77) and lower mortality rates in 
patients with high-risk stigmata (OR: 0.18, 95% CI: 
0.04–0.80) has been demonstrated in a real-life set-
ting in an observational study of 1869 patients in the 
Canadian Registry of Patients with Upper Gastrointes-
tinal Bleeding and Endoscopy (RUGBE).36 Reflecting 
these combined results, consensus guidelines recom-
mend an IV bolus followed by continuous-infusion 
PPI therapy to decrease rebleeding and mortality in 
patients with high-risk stigmata who have undergone 
successful endoscopic therapy.9

clinical pharmacology
IV pantoprazole is equivalent to oral pantoprazole in 
the suppression of gastric acid output,37,38 providing fast 
and sustained acid suppression within 1 hour of a bolus 
dose. In healthy volunteers (n = 12), the IV  formulation 
produced rapid dose-dependent acid inhibition in 
pentagastrin-stimulated acid secretion, with the 40 mg 
and 80 mg doses inhibiting acid secretion within 1 hour 
of administration (Fig. 1).39  Similar rapid (ie, 1-hour) 
control of acid output was also reported with higher 
doses of IV pantoprazole (160–240 mg/day, given as 
divided doses by 15- minute infusion) in 21 patients 
with Zollinger— Ellison  syndrome.40  Control was 
maintained for up to 7 days in all patients.

In several studies, optimal pH control was achieved 
with an 80 mg bolus dose of pantoprazole plus an 
8 mg/hour infusion. This dosing regimen resulted in 

an intragastric pH of 7 within 20  minutes of admin-
istration in 8 healthy volunteers.41 In this study, pH 
was maintained above 6 for approximately 84% of 
the 24-hour period (Table 1). Similar levels of acid 
suppression were reported in an open-label trial in 
20 patients with bleeding peptic ulcer. These patients 
received an 80 mg IV bolus dose of pantoprazole 
followed by a continuous infusion of 8 mg/hour for 
3 days, as well as a 40 mg bolus dose every 12 hours 
for 4–7 days following successful endoscopic 
 hemostasis.42 For the first 24 hours, 85% of patients 
(17 cases) had a median pH of 6.1. In addition, pan-
toprazole administered at this dose resulted in lower 
 interindividual variability of intragastric pH and a 
greater median percentage of time during which pH 
was $6 than that observed for an initial 80-mg bolus 
injection of pantoprazole followed by a 6-mg/hour 
continuous infusion (64% vs. 47%).42 However, 
Choi and colleagues43 found no significant difference 
between high-dose pantoprazole (80 mg, 8 mg/hour) 
and low-dose pantoprazole (40 mg, 4 mg/hour) in 
the length of time intragastric pH was above 6 in 
61 patients with bleeding ulcers in Korea.

In a comparative study, single-dose IV panto-
prazole produced longer-lasting acid suppression 
of pentagastrin-induced gastric acid hypersecretion 
than single-dose famotidine (P , 0.02) in healthy 
volunteers.44 In addition, a continuous IV infusion 
of pantoprazole was equally effective to somatosta-
tin in achieving acid suppression, as assessed by the 
amount of time pH was .6 (81.5% vs. 82.9%), in 
60 patients with PUB.45

pharmacokinetics
The pharmacokinetics of pantoprazole have been 
reviewed extensively elsewhere,23 and are sum-
marized in Table 2. In short, pantoprazole is rap-
idly absorbed and achieves a maximum plasma 
concentration (Cmax) 2–3 hours after a single dose 
(Table 2).46 The drug is subject to low first-pass 

Figure 1. Dose-dependent acid inhibition with pantoprazole.39
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Table 1. Percentage of time for intragastric pH levels using 
pantoprazole 80 mg bolus followed by iv infusion at the 
rate of 8 mg/hour.41

pH level
.3 .4 .5 .6

Time (%) 99 99 94 84
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hepatic metabolism, reflected in a bioavailability 
of 77%.47,48 This is not affected by the ingestion 
of food.47 The pharmacokinetics of pantoprazole are 
linear after both oral and IV administration, with 
area under the curve (AUC) and Cmax increasing in 
proportion to IV doses up to 240 mg.49

Unlike other PPIs, pantoprazole does not accumu-
late in the body after repeat administration. In healthy 
volunteers, pharmacokinetic parameters following 
IV pantoprazole 30 mg once daily for 5 days were simi-
lar to those after a single IV 30 mg dose (after multiple 
doses, AUC was 5.35 mg ⋅ h/L, Cmax was 5.26 mg/L, 
and elimination half-life [t1⁄2] was 1.11 hours).46 
Despite rapid elimination (Table 2), pantoprazole’s 
long duration of acid inhibition may be a result of its 
strong and prolonged binding to the proton pump.50,51 
Pantoprazole is eliminated primarily by hepatic 
metabolism via cytochrome P450 (CYP450) isoen-
zymes CYP2C1952 and CYP3A4.53,54  Metabolism is 
independent of the route of administration.

Pantoprazole has a low potential for drug–drug 
interactions mediated by CYP450, with multiple 
studies in healthy volunteers showing no clinically 
significant interactions with a range of other drugs.55 

The antiplatelet agent clopidogrel is metabolized 
into the active form by the liver enzyme CYP2C19, 
which also metabolizes PPIs. Recent studies have 
not shown any effect of pantoprazole on the phar-
macological activity of clopidogrel; this contrasts to 
results for omeprazole and esomeprazole, which have 
resulted in a respective label in the Plavix® SmPC to 
“avoid concomitant use of Plavix with omeprazole or 
esomeprazole because both significantly reduce the 
antiplatelet activity of Plavix”.56–58

In addition, there were no clinically significant 
changes in the pharmacokinetics of pantoprazole in 
elderly individuals or in patients with severe renal 
impairment, allowing administration of pantoprazole 
without dose adjustment in these patients.46  However, 
the metabolism of pantoprazole is impaired in 
patients with severe hepatic cirrhosis.59 AUC and t1⁄2 
values were increased in patients with hepatic impair-
ment (Child class A or B) compared with values in 
healthy volunteers after oral or IV pantoprazole, 
although volume of distribution and bioavailability 
remained constant.46 Thus, in Europe, but not the 
USA, dose adjustments are recommended in those 
with hepatic cirrhosis; however, dose adjustments are 
not required in patients with mild or moderate hepatic 
impairment.23

pantoprazole in the Treatment 
of Bleeding peptic Ulcer and the 
prevention of Rebleeding
IV pantoprazole has been shown to be significantly 
more effective than H2RAs (ranitidine and famoti-
dine) in preventing ulcer rebleeding after endoscopic 
hemostasis in prospective studies of varying designs 
(Table 3).60–63 In studies comparing pantoprazole with 

Table 2. Summary of the pharmacokinetic profile of 
pantoprazole.

parameter Findings
Absorption •  Mean tmax: 2–3 hours after single-dose 

oral pantoprazole 40 mg46

•  Cmax: 5.42 mg/L after iv pantoprazole 
40 mg over 15 minutes46

•  Mean AUC 5.2 mg ⋅ h/L after 
iv pantoprazole 40 mg over 15 minutes46

•  Absolute bioavailability: 77%47,48

•  No effect of food on pantoprazole 
absorption47

Distribution •  Protein binding: ≈98%46

•  Mean volume of distribution: 
0.15 L/kg after iv pantoprazole 40 mg 
over 15 minutes46

Metabolism •  Total serum clearance: 0.1 L/h ⋅ kg 
after iv pantoprazole 40 mg over 
15 minutes46

•  Completely metabolized by the liver  
(no parent drug in the urine)46

elimination •  Mean t1⁄2: 1 hour after iv pantoprazole 
40 mg over 15 minutes46

•  Urinary excretion: ≈80% of an oral 
dose, as metabolites46

Abbreviations: AUC, area under the curve; Cmax, maximum plasma 
concentration; tmax, time to Cmax; t1/2, elimination half-life.

Table 3. Rebleeding rates for pantoprazole iv compared 
with ranitidine iv in patients with peptic ulcer bleeding.

Reference Rebleeding rates  
(% of patients)

P Value

pantoprazole Ranitidine
van Rensburg  
et al61 
 Gastric ulcer 
 Arterial spurting

 6.7
13.9

14.3
33.9

0.006
0.01

Hsu et al60  3.8 16.0 0.04
Duvnjak et al62  3.2 12.9 NR

Abbreviation: NR, not reported.
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ranitidine, pantoprazole was administered in the fol-
lowing dosages: 40 mg IV initial bolus, plus 40 mg 
IV twice daily (bid) for 3 days, then 40 mg oral once 
daily (od);60 40 mg bolus following 3 × 40 mg during 
72 hours;62 or 80 mg bolus followed by 8 mg/hour 
infusion.61 The respective ranitidine dosages were: 
50 mg IV initial bolus, plus 50 mg IV three times 
daily (tid) for 3 days, then 150 mg oral bid;60 
4 × 150 mg during 72 hours;62 and 50 mg bolus fol-
lowed by 13 mg/hour infusion.61 Current guidelines 
advocate  combined endoscopic hemostatic treat-
ment modalities (eg, injection plus a mechanical 
 intervention); this was not a requirement for entry 
into these studies, and should be considered when 
interpreting results.

Following endoscopic hemostasis in patients 
with gastroduodenal ulcer (n = 62–1244), rebleeding 
rates for patients receiving IV pantoprazole (3.2%–
6.7%) were generally significantly lower than those 
for patients receiving IV ranitidine (12.9%–16.0%; 
P , 0.05; Table 3).60–62 In the largest of the three 
studies, IV pantoprazole (80 mg bolus followed by 
8 mg/hour infusion; n = 618) significantly reduced 
rebleeding rates in patients with gastric ulcers but not 
duodenal ulcers compared with IV ranitidine (50 mg 
bolus followed by 13 mg/hour infusion; n = 626).61 
The authors suggested that greater acid suppression 
might be needed in patients with gastric bleeding than 
in those with duodenal ulcer bleeding. Furthermore, 
there was a general overall low rate of rebleeding in 
this trial, which may be accounted for by the inclu-
sion of patients with Forrest Ib ulcers (which may not 
exhibit high rates of bleeding as was once thought) 
and the inadvertent inclusion of patients with Forrest 
IIb and III lesions.61 The statistical power of the study 
may have been further reduced by the large number of 
centers and endoscopists involved in the trial, which 
may have impacted standardization of assessment. In 
addition, the ranitidine dose given was greater than 
that in other studies, and the rate of rebleeding in the 
ranitidine group was lower than previously reported 
(3.2% vs. 13–16%).60–62,64 Of significance, IV pan-
toprazole was more effective than IV ranitidine at 
reducing rebleeding in those with arterial spurting, 
ie, in those at high-risk for rebleeding (Table 3).61 In 
addition, Jensen and colleagues64 found no significant 
difference in 3-day or 30-day rebleeding rates with 
IV pantoprazole (80 mg plus 8 mg/hour for 72 hours) 

compared with IV ranitidine (50 mg plus 6.25 mg/hour 
for 72 hours; 3-day: 4.2% vs. 6.9%; 30-day: 6.9% vs. 
14.3%), although the study was stopped prematurely 
and only 149 patients were enrolled. Therefore, these 
results are likely explained by the small  sample 
size that was not powered to meet the primary 
endpoint. In another study in patients with acute 
esophageal variceal bleeding, the combination of 
sclerotherapy plus IV pantoprazole (3 × 40 mg; 
n = 35) was more effective than sclerotherapy plus IV 
ranitidine (3 × 50 mg; n = 35). Rebleeding occurred 
in 12% and 26% of patients, respectively, during the 
first 6 days, and patients receiving pantoprazole had 
fewer days in the ICU (4.8 vs. 8.5 days; P , 0.001), 
required fewer units of blood during transfusion and 
had lower mortality rates (9% vs. 21%) than patients 
receiving ranitidine.65

In a single prospective, randomized, single-blind 
study in 164 patients undergoing endoscopic submu-
cosal dissection for gastric neoplasm, IV pantoprazole 
delayed bleeding compared with IV famotidine.63 Two 
hours before endoscopic mucosal dissection, patients 
received either IV pantoprazole 80 mg bolus fol-
lowed by 8 mg/hour continuous infusion for the first 
24 hours, 2 × 40 mg IV pantoprazole on the second 
day and then 40 mg oral pantoprazole for 8 weeks 
(n = 85) or IV famotidine 2 × 20 mg for 2 days, then 
20 mg oral for 8 weeks (n = 79). Following treatment, 
bleeding rates were significantly lower in patients 
receiving pantoprazole than in those receiving famo-
tidine (3.5% vs. 12.7%; P = 0.031).63

In a single study evaluating the efficacy of IV 
pantoprazole compared with IV omeprazole (both 
administered as an 80 mg bolus followed by continu-
ous infusion 8 mg/hour for 3 days) in the prevention 
of rebleeding after successful endoscopic hemostasis of 
upper non-variceal bleeding in 164 patients, pantopra-
zole was significantly more effective than  omeprazole.66 
Rebleeding rates were significantly lower in patients 
treated with pantoprazole than in those receiving 
omeprazole (3.7% vs. 10.2%; P = 0.022). In addition, 
pantoprazole significantly reduced the need for blood 
transfusion (P , 0.001) and the length of hospital stay 
(P , 0.001) compared with omeprazole.

In patients with bleeding peptic ulcers, the use of 
high-dose pantoprazole (80 mg IV bolus followed by 
an infusion at a rate of 8 mg/hour for 72 hours) fol-
lowing successful endoscopic therapy was effective 
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in reducing rebleeding, transfusion requirements, and 
hospital stay in a double-blind, placebo-controlled, 
prospective trial.67 Rebleeding rates were lower in the 
pantoprazole group than in the placebo group (7.8% 
vs. 19.8%; P = 0.01), and patients receiving pantopra-
zole required significantly fewer transfusions (1 ± 2.5 
vs. 2 ± 3.3; P = 0.003), fewer days of hospitalization 
(5.6 ± 5.3 vs. 7.7 ± 7.3; P = 0.0003), and less frequent 
rescue therapy (19.8% vs. 7.8%; P = 0.01). Similar 
results were observed in a study in Asian patients, 
where high-dose IV pantoprazole (80 mg IV bolus fol-
lowed by continuous infusion of 8 mg/hour for 3 days) 
resulted in fewer incidences of rebleeding (3.7% vs. 
16.0%; P = 0.034), less frequent need for surgery (0% 
vs. 8.0%; P = 0.034), and shorter hospital stays (6.4 vs. 
8.2 days; P = 0.040) than did no treatment.68

Data on levels of acid suppression suggest that 
high-dose IV pantoprazole will be more effective 
than low dose pantoprazole in the prevention of ulcer 
rebleeding. Furthermore, data from 72 patients with 
ulcer bleeding following endoscopic hemostasis dem-
onstrated that high-dose pantoprazole (initial dose of 
80 mg followed by continuous IV infusion of 8 mg/hour 
for 48 hours) resulted in higher endoscopic stabili-
zation (86% vs. 61%; P = 0.012), lower  rebleeding 
(13% vs. 38%; P , 0.001), shorter stay in the ICU 
(4.8 vs. 7.9 days; P , 0.001) and lower transfusion 
requirements (1.8 vs. 3.1 units; P , 0.001) than low-
dose pantoprazole (initial dose of 80 mg followed 
with standard dose of 2 × 40 mg daily for 48 hours).69 
However, several studies have shown that there are 
no significant differences in the efficacy between 
high-dose IV pantoprazole (80 mg IV bolus followed 
by continuous infusion of 8 mg/hour for 3 days) 
and low-dose pantoprazole (80 mg oral dose bid for 
3 days or 80 mg IV bolus followed by 40 mg IV bolus 
every 12 hours for 3 days).68,70,71 Furthermore, a meta-
 analysis that included these trials, along with those for 
other PPIs, showed no significant differences between 
high-dose PPI therapy and non-high-dose PPI ther-
apy in rates of rebleeding, surgical intervention, or 
mortality after endoscopic treatment in patients with 
PUB.72 These results may be accounted for, in part, 
by ethnic differences, as some studies, including that 
by Hung and colleagues,68 were conducted in Asian 
populations. It is possible that high-dose and low-
dose PPIs have similar abilities to saturate parietal 
cells in Chinese populations who have been identified 

as having smaller parietal cell mass than European 
 populations.72 In addition, the enrolment of patients 
with lower potential for rebleeding (eg, Forrest 
class IIc and III, or seriously ill patients) may have 
diluted the effect of high-dose PPI treatment. For 
example, the study by Bajaj and colleagues70 excluded 
patients unable to take oral medication, which might 
have excluded seriously ill patients.

cost-effectiveness of pantoprazole 
Treatment for pUB and the prevention 
of Rebleeding
Data suggest that initiation of IV pantoprazole is cost-
effective in patients with a high risk of ulcer bleeding 
following urgent endoscopic therapy.73 IV pantopra-
zole (80 mg bolus followed by 8 mg/hour for 3 days) 
demonstrated higher effectiveness (a 17% decrease 
in rebleeding) at lower cost (CAN$67 less per 
 hospitalized patient) than no treatment. In addition, 
data from the USA and Canada suggest that admin-
istering high-dose IV PPI for 3 days is cost-effective 
compared with not doing so in patients with bleed-
ing ulcers after successful endoscopic hemostasis.74 
The cost-effectiveness ratios for high-dose and non-
high-dose IV PPIs were $9112 USD and $3293 CAD 
 versus $11,819 USD and $4284 CAD in this study.

pantoprazole in the prophylaxis  
of Acute stress Ulcer Bleeding  
in critical care patients
Evidence suggests that maintaining pH $ 4 is 
 sufficient to prevent mucosal bleeding in patients 
with acute stress ulcers. In a pilot study, intermit-
tent pantoprazole IV effectively controlled gas-
tric pH and protected against upper GI bleeding 
in high-risk ICU patients without the development 
of tolerance.75 IV pantoprazole (40 mg od or bid 
and 80 mg od, bid, or tid) was more effective than 
IV  cimetidine (300 mg bolus then 50 mg/hour) in 
maintaining pH . 4 in 200 enterally fed patients; 
pH was maintained above 4 for 89% versus 49% 
of the time, respectively. From day 1 to day 2 the 
amount of time pH was $4 increased for all doses of 
pantoprazole, but decreased for cimetidine because 
of the rapid development of tolerance.

IV pantoprazole may be particularly useful in rais-
ing gastric pH in more seriously ill ICU patients.76 
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In this study, as the baseline Acute Physiology and 
Chronic Health Evaluation II (APACHE II) score 
increased, there was an increase in the percentage of 
patients with pH . 4 in more than 80% of aspirates 
with pantoprazole (40 mg od or bid, 80 mg od, bid, 
or tid; Fig. 2); the opposite was seen for cimetidine 
(300 mg bolus + 50 mg/hour).76

Finally, in a prospective, single-blind, randomized 
trial in 35 critically ill patients on mechanical ventila-
tion, there were no significant differences in control 
of gastric pH . 4, GI bleeding, or mortality among 
IV pantoprazole 40 mg od, IV ranitidine 50 mg 
every 8 hours, and esomeprazole via  nasogastric 
tube 40 mg od.77 The authors concluded that all three 
 medications were effective at controlling gastric pH 
in the management of stress ulceration prophylaxis in 
critically ill patients.

safety and Drug Interactions
Pantoprazole IV is well-tolerated even at high 
daily doses (272 mg/day).78 The most frequently 
reported adverse events are headache (0.7%) and 
diarrhea (0.3%), with thrombophlebitis at the injec-
tion site and other GI disturbances being reported 
less frequently.42,78 There were no clinically relevant 
changes in laboratory parameters with pantoprazole 
treatment in clinical trials.78

Extensive data show that there are no meta-
bolic drug interactions when pantoprazole is used 

in  combination with several other medications 
(eg, antacids, phenazone [antipyrine], caffeine, car-
bamazepine, cinacalcet, clarithromycin, ciclosporin, 
diazepam, diclofenac, β-acetyldigoxin, ethanol, 
glibenclamide, levothyroxine sodium, metoprolol, 
naproxen, sustained-release nifedipine, oral contra-
ceptives, phenprocoumon, phenytoin, piroxicam, tac-
rolimus, theophylline, or warfarin).55 Pantoprazole’s 
low potential for these CYP-mediated drug–drug 
interactions may be of particular importance in the 
management of patients receiving multiple drugs, 
such as those with a stress ulcer.55

Dosing
The recommended dose of IV pantoprazole is 40 mg 
once daily by IV injection for the treatment of GERD 
or gastric or duodenal ulcer in patients for whom oral 
administration is not possible.79 Current consensus 
guidelines recommend high-dose IV PPI therapy in 
patients with PUB who have undergone successful 
endoscopic therapy, stating that an IV bolus  followed 
by continuous infusion PPI therapy is effective 
at decreasing rebleeding in these patients.80 Data 
 presented in the current review suggest that panto-
prazole given as an IV 80 mg bolus dose followed 
by an 8 mg/hour infusion for 72 hours is effective 
at controlling intragastric pH and preventing rebleed-
ing following endoscopic therapy, although whether 
this is more effective than lower doses remains 

Figure 2. Patients with pH . 4 80% of the time following administration on pantoprazole iv or cimetidine iv.
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under debate, and issues of study design and sample 
size must be considered. Initial treatment should be 
 followed by oral pantoprazole 40 mg once a day for 
4–8 weeks, depending on the clinical case.

Pantoprazole 40 mg or 80 mg once or twice a day 
is likely to be appropriate for the prophylaxis of acute 
stress ulcer bleeding in critical care patients.

conclusion
The efficacy of IV pantoprazole in the treatment of 
bleeding peptic ulcers and the prevention of rebleed-
ing has been shown in several active-comparator 
and  placebo-controlled studies. IV pantoprazole also   
appears to be effective as a prophylaxis of acute  
stress ulcer bleeding in critical care patients. In those  
patients who will require a relatively high IV dose and 
who may be using other concomitant medications, pan-
toprazole has the benefit of a low potential to interact 
with the hepatic CYP450 enzyme system in humans, 
thereby reducing the potential for drug–drug interac-
tions.55 IV pantoprazole is well tolerated even at high 
daily doses,42,78 and there is no need for dose adjust-
ment for patients who are elderly, those who have 
renal insufficiency, or patients with mild or moderate 
hepatic insufficiency. In conclusion, IV pantoprazole 
provides an effective option in the treatment of upper 
GI bleeding and the prevention of rebleeding, and for 
the prophylaxis of acute bleeding stress ulcers.
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