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Abstract Proton pump inhibitors (PPIs) reduce the rate
of rebleeding in patients with nonvariceal upper GI bleed
(NVGIB). Oral (PO) and intravenous (IV) pantoprazole are
equipotent in raising gastric pH. We conducted a pilot study
comparing the efficacy of PO vs. IV pantoprazole for re-
ducing rebleeding after NVGIB. Patients with NVGIB were
randomized to receive PO (80 mg BID for 3 days) or IV (80-
mg IV bolus and 8 mg/hr infusion for 3 days) pantoprazole
followed by pantoprazole, 40 mg PO BID, for 30 days. All
patients underwent endoscopy within 24 hr and endotherapy
was applied where necessary. Twelve patients randomized to
the PO and 13 to the IV pantoprazole group were compara-
ble in age, hematocrit, Rockall scores, ulcer characteristics,
and endoscopic interventions. Two patients in the IV arm
rebled and another in the IV arm developed reversible renal
failure. No patient in the PO arm rebled, had organ failure,
or had to be changed to IV pantoprazole. We conclude that
in this pilot study, the effect of PO pantoprazole on 30-day
rebleeding rate in patients with NVGIB was similar to that
of IV pantoprazole.
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Introduction

Acute nonvariceal upper gastrointestinal bleeding (NVGIB)
is a potentially life-threatening condition that often needs in-
tensive care unit support [1]. Resuscitation and endoscopic
therapy are the cornerstones in the management of these pa-
tients. However, after the initial control of the bleeding, these
patients can still rebleed [2]. This can lead to end-organ dys-
function and death. Recent meta-analyses have demonstrated
that acid suppression is of benefit in reducing rebleeding rates
and that proton pump inhibitors (PPIs) are superior to H2-
receptor blockers in this regard [3]. Studies have shown that
PPIs reduce rebleeding rates compared to placebo [4] and
endotherapy combined with the use of intravenous PPIs is
superior to placebo in reducing the rate of rebleeding in those
with NVGIB [5]. Although PPIs are effective in reducing re-
bleeding after NVGIB, there are no guidelines regarding the
optimal route of administration [6].

The intragastric pH increase with oral (PO) pantopra-
zole is dose dependent and predictable, providing consistent
control [7]. A study comparing inhibition of gastric acid
secretion of 40 mg PO pantoprazole with that of a similar
intravenous (IV) dose showed that they are equipotent in rais-
ing the gastric pH [8]. With the exception of a few situations
where the patient may not be able to swallow (e.g., patient in
a coma), the majority of patients with NVGIB are capable of
swallowing a PPI with about half a glass of clear water with-
out interfering with any subsequent endoscopy or surgery.
IV PPIs are more expensive than orally administered forms
(average wholesale price for IV pantoprazole for a 3-day in-
fusion preparation alone is US$621, compared to US$ 49 for
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PO pantoprazole) and require a dedicated IV line that cannot
be used for blood or crystalloid and colloid replenishment.
There are no systematic studies comparing PO versus IV PPIs
in the prevention of rebleeding in patients with NVGIB. We
hypothesized that PO pantoprazole would be equivalent to
IV pantoprazole in the prevention of rebleeding in patients
with NVGIB. In this pilot prospective randomized study our
aim was to evaluate the effect of PO versus IV pantoprazole
on rebleeding, transfusion requirements, hospital stay, and
mortality within 30 days of an acute NVGIB.

Materials and methods

This study was conducted as a pilot trial to evaluate the
effect of PO versus IV pantoprazole on rebleeding in patients
admitted with NVGIB. The protocol was approved by the
Human Research Review Committee at the Medical College
of Wisconsin and all subjects gave written informed consent.

Adult (age ≥18 years) patients admitted with NVGIB
as evidenced by melena or hematemesis were enrolled.
Patients were admitted to the intensive care unit (ICU)
and underwent esophagogastroduodenoscopy (EGD) within
24 hr of admission, and where necessary endoscopic inter-
vention was performed. We excluded patients with (a) ter-
minal illness, (b) bleeding from tumors or Mallory-Weiss
tears, (c) profuse hemorrhage leading to persistent shock
(defined as systolic blood pressure of <90 mm Hg, pulse
rate >20 bpm, or end-organ dysfunction) not resuscitatable
without interventional radiology and/or surgery, (d) stress ul-
ceration, (e) inability to take oral medication, and (f) allergies
to PPI and (g) patients already on PPIs as an outpatient.

The following data were collected from patients at entry:
(a) demographic information; (b) comorbid conditions and
comorbidity score, e.g., renal disease (serum creatinine
>2.0 mg/dl), cardiovascular disease (unstable angina,
history of myocardial infarction, congestive heart failure), or
pulmonary disease (COPD, asthma, pneumonia); (c) Rockall
score (validated prognostic score for NVGIB) [9]; (d) recent
nonsteroidal anti-inflammatory drug (NSAID)/antiplatelet
drug use (within last 1 month); (e) Helicobacter pylori
serology; and (f) urgent upper endoscopy information, i.e.,
ulcer location and characteristics such as (i) clean ulcer
base, (ii) pigmented spot, (iii) adherent clot, (iv) visible
vessel, (v) active bleeding, and (vi) endotherapy if any done
(e.g., injection, bipolar coagulation, hemoclip).

The patients were randomized using random numbers to
receive either PO or IV pantoprazole. Patients randomized
to PO pantoprazole received 80 mg of pantoprazole by
mouth 12 hourly, with half a glass of clear water each time,
for 72 hr. Patients randomized to the IV arm received IV
pantoprazole, 80-mg bolus and then 8 mg/hr infusion, for
72 hr using a dedicated IV line with a filter. After 72 hr, all
patients were switched to 40 mg PO BID pantoprazole for

30 days. Supportive treatment, ICU stay, and repeat EGD
were per ICU guidelines. Patients were treated for H. pylori
infection if positive, using standard regimens determined by
the admitting physician.

Patients continued to receive 40 mg PO BID of pantopra-
zole for at least 30 days after the initial PO or IV treatment.
During this period the patients followed up with their pri-
mary care physicians, who made the decision whether to
continue this therapy beyond 30 days. Rebleeding as an out-
patient was defined as visible bleeding in the form of melena
or hematemesis. The patient’s clinical status was monitored
after discharge by telephone conversation.

The primary end point was rebleeding within 30 days of
the index NVGIB (defined as vomiting of fresh/altered blood
or melena with a drop in hemoglobin of 2 g/dl). Secondary
end points were (a) duration of hospitalization; (b) number
of blood transfusions; (c) new end-organ dysfunction within
30 days of admission considered secondary to NVGIB
(defined as new-onset cardiovascular [angina, myocardial
infarction or congestive heart failure], renal [prerenal
azotemia secondary to GI bleed-induced hypovolemia,
defined as new rise in serum creatinine >3 mg/dl and serum
BUN/creatinine ratio >20], hepatic [ischemic hepatitis with
ALT and AST >500 IU/L], neurologic [watershed brain
infarcts on CT], or colonic [ischemic colitis diagnosed by
colonoscopy and biopsy] dysfunction); and (d) mortality
within 30 days of admission.

Results

A total of 25 patients were studied. Thirteen were random-
ized to the IV arm and 12 to the PO arm. During the recruit-
ment period, no patient was excluded secondary to inability
to swallow.

There was no significant difference between the groups
in the age and gender distribution, smoking, or the use of
alcohol, NSAIDs, anticoagulants, or antiplatelet drugs in
the month prior to admission. Mode of presentation, hemo-
dynamic variables, hematocrit,and INR on admission were
also similar across the arms. Rockall and comorbidity scores
also showed no significant difference between the groups
(Table 1).

There were no significant differences in the sources of the
NVGIB between the two groups. The endoscopic character-
istics and interventions performed are shown in Table 2.

There was no significant difference in the proportion of
patients found to be infected with H. pylori (IV group, 6 of
13, vs. PO group, 6 of 12).

Primary and secondary end points

None of the patients in the oral group rebled or developed
any other secondary end points such as end-organ failure or
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Table 1 Demographic and
presentation characteristics IV (N = 13) PO (N = 12) P value

Age 66.2 ± 6.2 59.5 ± 19.4 0.36
Gender (M/F) 10/3 6/7 0.22
Alcohol use 56% 42% 0.08
Smoking 46% 33% 0.08
Prior medication (NSAID,
anticoagulant, antiplatelet drug)

95% 100% 1.00

Pulse on admission 90.8 ± 17.9 91.8 ± 17.6 0.89
Systolic BP on admission 125.1 ± 32.6 106.8 ± 23.0 0.12
Mode of presentation: me-
lena/hematemesis/hematochezia

11/2/0 10/1/1

Hematocrit on admission 25.7 ± 7.6 24.86 ± 8.6 0.8
INR on admission 1.42 ± 1.05 1.14 ± 0.24 0.38
Rockall score 5.3 ± 2.5 4.5 ± 2.1 0.39
Comorbidity score 3.3 ± 2.6 2.2 ± 1.9 0.28

death. One patient in the IV group rebled within 30 hr of his
index NVGIB. This patient was found to have a duodenal
ulcer with an adherent clot at the index EGD, which was
treated with epinephrine injection alone. During the second
EGD an actively spurting arterial vessel was noted in the
duodenal ulcer, which was controlled with epinephrine in-
jection, bipolar cautery, and endoclip placement. There was
no further rebleeding at the end of 30-day follow-up in this
patient. Another patient randomized to the IV group had ev-
idence of rebleeding after 4 days of therapy initiation during
which he had received IV pantoprazole infusion for 3 days
and PO pantoprazole for 1 day per the study protocol. This
particular patient had presented with a gastric ulcer with an
adherent clot, which was removed, and the ulcer was treated
with epinephrine injection and BICAP cautery. Repeat EGD

Table 2 Ulcer stigmata and endoscopic interventions

IV (N = 13) PO (N = 12)

Ulcer location
Duodenal 4 5
Gastric 5 5
Duodenal and gastric 2 1
Gastric and esophageal 1 1
Duodenal and esophageal 1 0

Ulcer stigmata
Active bleeding 4 3
Visible vessel 4 3
Red spot 0 2
Clean base 5 4

Therapeutic intervention
None 6 7
Epinephrine injection alone 1 0
Epinephrine + bipolar
coagulation

5 3

Epinephrine +
bipolar coagulation + endoclips

1 2

Note. P = not significant (Fisher exact test).

showed active bleeding from the same ulcer and temporary
control was achieved using epinephrine and bipolar cautery.
However, the patient continued to bleed, requiring surgical
intervention by day 6 of the index NVGIB. A third patient
randomized to the IV group developed end-organ failure in
the form of new-onset renal failure without evidence of re-
bleeding. This resolved within 1 week of admission.

Although two patients in the IV arm rebled and another
one developed reversible renal failure, compared to none in
the PO arm, these outcomes were not statistically significant
(P = 0.48, Fisher exact test) (Table 3).

Subgroup analysis of the eight patients in the IV and
eight patients in the PO arm who had ulcers with stigmata
(adherent clot, visible vessel, active bleed, and red spot)
did not show any significant difference in rebleeding rates
(P = 0.46, Fisher exact test) or organ failure (P = 0.99).

There was no significant difference between the groups
in the duration of hospitalization or number of blood trans-
fusions used (Table 3).

None of the patients developed adverse effects to pan-
toprazole therapy. All patients were discharged home on a
regimen of 40 mg PO pantoprazole BID and, on questioning
by telephone 30 days after admission, claimed to be adherent
to the prescribed dosage.

None of the PO group developed late complications and
none of these patients had to be switched to the IV group.

Table 3 Primary and secondary end points

IV (n = 13) PO (n = 12) P value

Rebleeding 2 (15%) 0 (0%) 0.46
Organ failure 1 (8%) 0 (0%) 0.99
Mortality 0 (0%) 0 (0%)
Blood transfusions (units) 3.9 ± 3.7 3.6 ± 2.4 0.813
Duration of hospitalization 6.8 ± 4.8 5.2 ± 3.3 0.34

Springer



Dig Dis Sci (2007) 52:2190–2194 2193

There were no mortalities in either group at the end of
30 days.

Discussion

NVGIB continues to be a significant problem, requiring re-
suscitative and endoscopic therapy [1]. Rebleeding after ini-
tial control of bleeding is an important clinical issue, which
can result in end-organ dysfunction and death [2]. Acid sup-
pression, in the form of H2 blockers and PPIs, has been shown
to be of benefit in prevention of rebleeding, possibly because
of improvement in platelet aggregation with increased gas-
tric pH [4]. Recent meta-analyses have shown superiority
of PPI compared to H2 blockers in prevention of rebleeding
after NVGIB. A study by Khuroo et al. compared placebo
with 40 mg BID PO omeprazole in 220 patients with up-
per GI bleeding secondary to acid peptic disease [4]. They
reported significantly decreased risk of rebleeding, need for
surgical intervention to stop the bleeding, and transfusion
requirements in patients receiving omeprazole compared to
placebo. Mortality remained similar across the two groups.
This trial was flawed because there was no endoscopic ther-
apy provided to the patients. Lau et al. compared the effect
of IV omeprazole with placebo in 240 patients with peptic
ulcer bleeding after initial endoscopic therapy [5]. They were
also able to demonstrate a decrease in the rate of rebleed-
ing in patients given IV omeprazole compared to placebo.
However, there was no significant improvement in rates of
surgical intervention and mortality. IV omeprazole is not
FDA approved for use in the United States.

Gastric pH has been used as a marker for the effectiveness
of both PO and IV PPIs in several studies [8]. At the time
of commencement of this study the only FDA-approved IV
PPI in the United States was pantoprazole. The intragastric
pH increase with PO pantoprazole is dose dependent and
predictable [10]. A study comparing inhibition of gastric
acid secretion of 40 mg PO pantoprazole with a similar IV
dose showed that they are equipotent in raising the gastric pH
[8]. Besides requiring nursing supervision, IV pantoprazole
is more expensive than the orally administered form and
requires a dedicated IV line in a patient who may need those
lines for blood or crystalloid and colloid replenishment. With
the background of similar potency of PO and IV pantoprazole
in gastric acid suppression, we did a pilot study to determine
the effectiveness of PO pantoprazole in the management of
NVGIB.

The study results indicate that PO pantoprazole given at
a dose of 80 mg BID for 3 days has a similar effect on re-
bleeding and end-organ failure compared to IV pantoprazole
given as an 80-mg IV bolus and 8 mg/hr infusion for 3 days.
All patients were then on PO pantoprazole, 40 mg BID, for
at least 30 days.

The population included in the present study, despite
the small numbers, is representative of the typical hospi-
tal admission for NVGIB, i.e., age >60 years, recent use of
NSAIDs, anticoagulants, or antiplatelet agents, and multiple
comorbid conditions [11, 12]. None of the patients random-
ized to the PO arm had to be switched to the IV mode of ad-
ministration and no adverse effects of pantoprazole therapy
were observed. Although two patients in the IV pantoprazole
arm, as opposed to none in the PO pantoprazole arm, expe-
rienced rebleeding, a potential type I error because of small
numbers cannot be excluded and hence larger-scale trials are
needed to substantiate this preliminary finding. This being
a pilot study, the number of patients was small. Since ran-
domization was done before EGD, five patients in the IV and
four patients in the PO group were found to have ulcers with
a low likelihood of rebleeding (clean base) and did not re-
quire endoscopic intervention. However, the remaining eight
patients in the IV and eight in the PO group were treated en-
doscopically in conjunction with their randomized route of
pantoprazole administration and still showed no significant
difference in rebleeding rate or other end points.

The Rockall score [9] and comorbidity score, which are
well-validated measures of prognosis after NVGIB, were
similar across the two groups. In accordance with previous
studies, we did not find any significant difference in H. pylori
positivity, blood transfusion rates, or duration of hospitaliza-
tion between the PO and the IV pantoprazole groups.

Although we had no patients during the randomization
who could not take PO pantoprazole, IV PPI would still be
the optimal route for those patients who are unable to take
oral medications.

Our pilot trial suggests that orally administered panto-
prazole is a feasible, safe alternative to IV pantoprazole
therapy in the prevention of rebleeding in patients with
NVGIB. This study should form the basis for large-scale
trials comparing these two modes of PPI administration for
NVGIB.

References

1. Longstreth GF (1995) Epidemiology of hospitalization for acute
upper gastrointestinal hemorrhage: A population-based study. Am
J Gastroenterol 90:206–210

2. Lau JY, Sung JJ, Lam YH, Chan AC, Ng EK, Lee DW, Chan
FK, Suen RC, Chung SC (1999) Endoscopic retreatment com-
pared with surgery in patients with recurrent bleeding after initial
endoscopic control of bleeding ulcers. N Engl J Med 340:751–
756

3. Gisbert JP, Gonzalez L, Calvet X, Roque M, Gabriel R, Pajares
JM (2001) Proton pump inhibitors versus H2-antagonists: A meta-
analysis of their efficacy in treating bleeding peptic ulcer. Aliment
Pharmacol Ther 15:917–926

4. Khuroo MS, Yattoo GN, Javid G, Khan BA, Shah AA, Gulzar
GM, Sodi JS (1997) A comparison of omeprazole and placebo for
bleeding peptic ulcer. N Engl J Med 336:1054–1058

Springer



2194 Dig Dis Sci (2007) 52:2190–2194

5. Lau JY, Sung JJ, Lee KK, Yung MY, Wong SK, Wu JC, Chan
FK, Ng EK, You JH, Lee CW, Chan AC, Chung SC (2000) Effect
of intravenous omeprazole on recurrent bleeding after endoscopic
treatment of bleeding peptic ulcers. N Engl J Med 343:310–316

6. Leontiadis GI, Sharma VK, Howden CW (2005) Systematic review
and meta-analysis of proton pump inhibitor therapy in peptic ulcer
bleeding. BMJ 330:568

7. Cheer SM, Prakash A, Faulds D, Lamb HM (2003) Pantopra-
zole: An update of its pharmacological properties and therapeutic
use in the management of acid-related disorders. Drugs 63:101–
133

8. Hartmann M, Ehrlich A, Fuder H, Luhmann R, Emeklibas S,
Timmer W, Wurst W, Lucker PW (1998) Equipotent inhibition
of gastric acid secretion by equal doses of oral or intravenous
pantoprazole. Aliment Pharmacol Ther 12:1027–1032

9. Rockall TA, Logan RF, Devlin HB, Northfield TC (1996) Risk
assessment after acute upper gastrointestinal haemorrhage. Gut
38:316–321

10. Tutuian R, Katz PO, Bochenek W, Castell DO (2002) Dose-
dependent control of intragastric pH by pantoprazole, 10, 20 or
40 mg, in healthy volunteers. Aliment Pharmacol Ther 16:829–
836

11. Rosen AM, Fleischer DE (1989) Upper GI bleeding in the elderly:
Diagnosis and management. Geriatrics 44:26–28, 33–25, 39–40

12. Ohmann C, Imhof M, Ruppert C, Janzik U, Vogt C, Frieling T,
Becker K, Neumann F, Faust S, Heiler K, Haas K, Jurisch R,
Wenzel EG, Normann S, Bachmann O, Delgadillo J, Seidel F,
Franke C, Luthen R, Yang Q, Reinhold C (2005) Time-trends in
the epidemiology of peptic ulcer bleeding. Scand J Gastroenterol
40:914–920

Springer



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


