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Introduction
Peptic ulcer bleeding is one of 
the most common causes of upper 
gastrointestinal  (GI) bleeding.[1,2] About 
48–160 per 100,000 people are dealing 
with the disease annually.[2‑4] In addition, 
25%–30% of patients with peptic ulcer 
have bleeding lesion that has a high risk 
of rebleeding after drug treatment.[5,6] 
Excessive bleeding caused by blood clots 
in the acidic environment of the GI tract 
may lead to death of 14% of patients with 
severe bleeding. It could happen three 
times more in patients with a history of 
rebleeding.[7,8] Therefore, rebleeding is an 
important predictive factor of mortality 
after bleeding in the upper digestive tract.[9] 
Reestablishing hemostasis is recommended 
for patients with high risk of peptic ulcer 
bleeding.[10,11] Even with this treatment, 
there is the possibility of rebleeding 
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in 15%–25% of patients.[9,12,13] Despite 
simultaneous pharmaceutical and endoscopy 
treatment, still 6%–8% of the causes of 
hospitalization and death exist in patients 
with upper GI bleeding.[6,13] Endoscopic 
treatment decreases bleeding, surgery, 
and mortality in patients with upper GI 
bleeding significantly, and 24  h endoscopic 
treatment has been recommended in the 
majority of patients with the disease. 
However, due to the high rate of bleeding 
stop, rebleeding with increased mortality 
may occur in approximately 10%–30% of 
cases.[6,14‑16] On the other hand, stomach 
acid in patients with hemorrhagic lesions 
prevents clot formation and accelerates 
clot lysis, which as a result, hemostasis 
of wound in the stomach and duodenum 
is impaired; hence, this process can be 
prevented by reducing acid secretion.[17] 
Increase of gastric pH  >6 can reduce the 
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risk of bleeding. This process can be completely accessible 
using pantoprazole.[18,19] Several studies have noted that use 
of intravenous pantoprazole increases the pH and reduces 
rebleeding well.[18,19]

Recent researches have shown that use of intravenous 
pantoprazole in patients with severe bleeding under 
urgent endoscopic therapy is effective.[20] Intravenous 
pantoprazole  (80  mg, 8  mg every 3  days) has higher 
efficacy  (reduction of rebleeding by 17%) and lower 
cost  (<$67 in hospital) compared to abandonment of 
the treatment. In Iran, cost of treating patients with 
intravenous infusion of pantoprazole is dramatically 
high  (4,920,000 Rial) and imposes heavy burden on the 
country health system although it can be reduced with 
intravenous divided doses  (1,800,000 Rial). In addition, 
studies in Canada and the USA suggest that pantoprazole 
administered intravenously for 3  days is more effective 
in stopping bleeding compared to the abandonment of 
treatment in patients with peptic ulcers after successful 
endoscopic therapy.[21] On the other hand, several 
studies have demonstrated that infusion of pantoprazole 
(80  mg initially and then 8  mg/h) was not different for 
controlling of GI bleeding in comparison with divided 
doses of pantoprazole  (40  mg every 12  h) for 72  h after 
treatment.[22‑24] Moreover, meta‑analysis study in 2009 
has noted that pantoprazole with infusion dose is useful 
to control bleeding in patients with recurrent bleeding. In 
another study, it was observed that even low dose has not 
significant difference to high‑dose pantoprazole.[25,26]

In the current study, clinical outcomes of patients such 
as rate of rebleeding, mortality, number of days of 
hospitalization, and the need for blood injection after 
endoscopic therapy in intravenous infusion of pantoprazole 
and divided doses groups were compared. Our aim was to 
evaluate both approaches and figure out if divided method 
is effective and has similar effect to intravenous infusion 
and if there is possible to management the health‑care 
costs.

Materials and Methods
This prospective clinical trial study was done on the 
patients referred to Al Zahra Hospital for hematemesis 
and melena bleeding. A  total of 88  patients underwent 
GI endoscopy and the source of bleeding was specified. 
Sample size was obtained as 44 per group using formula of 
comparing two means with 95% confidence coefficient and 
80% power and error level equal to least difference mean 
between two groups (0.6S).

Inclusion criteria were patients with upper GI 
bleeding  (active bleeding, visible vessel or adherent 
clot [Forrest Ia, Ib, IIa, IIb]), age older than 18, endoscopic 
treatment involving argon plasma coagulation  (APC) 
and injection, and consent to participate in research 
project. In cases of lack of consent, with low risk for 

rebleeding  (Forrest IIc, III), observed abnormal bleeding 
of peptic and having diseases predisposing to bleeding 
(such as end‑stage renal disease and congenital or acquired 
coagulation disorders) have been excluded from the study. 
Eight patients in both groups with some exclusion criteria 
were excluded from the study, and finally, the study was 
conducted in two groups of forty people.

Consent of patients was obtained according to the approval 
of Ethics Council of Isfahan University of Medical to 
enter into this study, and they underwent endoscopic 
treatment  (APC) along with injection. According to the GI 
guidelines, these patients needed to get intravenous infusion 
or intravenous divided dose of pantoprazole after endoscopic 
treatment. First group received proton‑pump inhibitor 
intravenously with divided dose and the second group 
received intravenous infusion dose. The first group received 
divided pantoprazole as 40  mg twice daily for 3  days, and 
the second group received pantoprazole as 80  mg, then 
8  mg/h for 3  days. Medical outcomes and comparison 
of two groups were done considering investigation of 
rebleeding within 7  days after successful endoscopic 
treatment  (re‑hematemesis or abnormal vital signs), the 
number of required days for hospitalization, required blood 
transfusion, mortality, and recurrent hemorrhage in patients 
within 3 days after endoscopic treatment.

Analysis of data was done by Statistical Package for the 
Social Sciences version 20.0 (SPSS Inc., Chicago, Illinois, 
USA) using independent t‑test, Chi‑square test, and Fisher’s 
exact test, and significance level was considered as <0.05.

Results
Eight patients in both groups with some exclusion criteria 
were excluded from the study, and the study was conducted 
in two groups of forty patients with stomach bleeding 
receiving endoscopic therapy with intravenous infusions of 
pantoprazole  (80  mg blues and then 8  mg/h) and divided 
doses (40 mg twice daily).

In the group receiving infusions of pantoprazole, there 
were 32  (80%) males and 8  (20%) females, with average 
age of 58.53  ±  11.70  years, and in the group receiving 
divided dose of pantoprazole, there were 31  (77.5%) 
males and 9  (22.5%) females, with average age of 
59.03 ± 12.13 years.

Thirty‑eight patients had a comorbid disease of the 
heart, lung, kidney, or liver. A  total of 61  patients 
were using drugs associated with increased risk 
for bleeding  (nonsteroidal anti‑inflammatory 
drug  [NSAID]/aspirin or clopidogrel: 50  patients; steroid: 
3  patients; warfarin: 3  patients; NSAID  +  warfarin: 
5  patients). During the admission endoscopy, Forrest I 
lesion was detected in 25  patients  (infusions pantoprazole 
group: Forrest Ia  =  2  [5%] and Forrest Ib  =  14  [35%], 
and divided pantoprazole group: Forrest Ia  =  0  [0%] and 
Forrest Ib  =  9  [22.5%]) and Forrest II lesion was detected 
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in 55  patients  (infusions pantoprazole group: 31  patients 
and divided pantoprazole group: 24  patients). There were 
no significant differences between the two treatment 
groups in age, sex, reason for admission, comorbid 
diseases, drug use, smoking, alcohol use, and Forrest 
classification (P > 0.05) [Table 1].

Comparison of clinical outcomes such as duration of 
hospital stay, amount of blood transfused, rebleeding, 
and mortality in two groups showed that duration of 
hospitalization in the pantoprazole infusion group was 
4.62  ±  5.24  days receiving 3.58  ±  3.54 units of blood 
and in pantoprazole divided group was 5.09  ±  3.08  days 
receiving 3.07  ±  4.09 units of blood  (P  >  0.05). Further, 
rebleeding frequency percentage was three cases  (7.5%) 
in pantoprazole infusion group and was four cases  (10%) 
in pantoprazole divided dose group  (P  =  692).  Four of 
the seven rebleeding patients had a second endoscopy. 
One of these four patients had an active spurting bleeding 
ulcer  (Forrest Ia) that could not be stopped by endoscopic 
intervention, so surgery was performed; one patient with 
a Forrest Ib ulcer and two patients with Forrest IIa ulcers 
were given the second endoscopic treatments [Table 2].

Finally, overall, only one person in the divided pantoprazole 
group  (2.5%) out of eighty patients died. No significant 
difference was observed between the two groups in terms 
of clinical outcomes (P > 0.05) [Table 2].

Discussion
Endoscopic treatment is one of the most effective 
methods to stop the bleeding of peptic ulcers, decrease 
the probability of rebleeding, and reduce morbidity 
and mortality rates. Pharmacological treatment in 
combination with endoscopic treatment provides even 
better outcomes. The effect of pantoprazole in the 
treatment of GI bleeding and prevention of rebleeding 
in several medicine and comparative studies has been 
proven. It also seems that intravenous pantoprazole is 
effective for the prevention of acute gastric ulcers in 
intensive care patients. Its common side effects were 
reported as headache and diarrhea, and complications 
such as blood clots in injection location and other GI 
disorders have been less reported.[10,27]

In the current study, the relationship between pantoprazole 
approaches and clinical outcomes was evaluated. We 

Table 1: Demographic, clinical, and endoscopic characteristics of the patients in the two study groups
Characteristics Divided method (n=40) Infusion method (n=40) Significance level
Age 59.03±12.13 58.53±11.70 0.852
Sex (%)

Male 31 (77.5) 32 (80) 0.785
Female 9 (22.5) 8 (20)

Drug use associated with risk (%) 32 (80) 29 (72.5) 0.600
Smoking (%) 16 (40) 21 (52.5) 0.370
Alcohol use (%) 4 (10) 3 (7.5) 0.999
Comorbid disease (%) 15 (37.5) 23 (57.5) 0.117
Type of admission (%)

Hematemesis 29 (72.5) 20 (50) 0.091
Melena 11 (27.5) 19 (47.5)
Shock 0 1 (2.5)

Forrest classification (%)
Ia 0 2 (5) 0.204
Ib 9 (22.5) 14 (35)
IIa 27 (67.5) 19 (47.5)
IIb 4 (10) 5 (12.5)

Epinephrine amount (%)
≤15 cc 27 (67.5) 24 (60) 0.642
>15 cc 13 (32.5) 16 (40)

Drug use associated with risk was NSAID, clopidogrel, aspirin, steroid, warfarin. Comorbid diseases include disease of the heart, lung, kidney, 
or liver. NSIAD: Nonsteroidal anti‑inflammatory drug

Table 2: Comparative study of treatment factors in the two study groups
Factor Divided method (n=40) Infusion method (n=40) Significance level
Duration of hospitalization (day) 3.08±5.90 4.62±5.42 0.590
Receiving blood (unit) 4.09±3.70 3.54±3.85 0.861
Rebleeding (%) 4 (10) 3 (7.5) 0.692
Mortality (%) 1 (2.5) 0 0.314
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did not find any change in both groups regarding 
clinical outcomes and both groups had equal response 
to pantoprazole treatment methods  (P  >  0.05). In 
agreement with our findings, other investigations have 
not found any change in laboratory parameters with 
pantoprazole treatment.[28] The body is able to resist taking 
pantoprazole in high doses; however, according to research 
results, the use of pantoprazole intravenous infusion of 
8  mg/h for 3  days in patients with severe bleeding under 
endoscopic therapy is effective, which brings lower cost 
and higher effectiveness.[21] Furthermore, the recommended 
intravenous pantoprazole in patients who are not able to 
have oral therapy is 40 mg daily injection.[29]

The results of the incidence of rebleeding, mortality, length 
of hospital stay, and received blood transfusions with 
pantoprazole injection as 80 mg and then 8 mg/h were similar 
to injection of 40 mg pantoprazole every 12 h (P > 0.05). In 
this regard, the findings of many studies suggest that suitable 
doses of pantoprazole are not necessarily high.[3,29] Based 
on our findings, intravenous administration of pantoprazole 
(in both ways) has positive impact on GI bleeding. Lau et al. 
identified that the initial injection of 80  mg within 72  h as 
8 mg pantoprazole per hour was good value for peptic ulcers 
after successful endoscopic treatment,[6] while some evidence 
suggests the preference of 8  mg/h over other methods 
prescribed a lower dose.[10,11,30]

Some studies have also investigated the role of other factors 
such as stomach acid in a randomized controlled trial 
and compared the use of pantoprazole with high and low 
doses and found that the clinical efficiency and control of 
stomach acid had no beneficial effect among two groups.[9] 
In addition, the duration and the amount of acid secreted 
after endoscopic therapy are still unclear.[16,30,31] Although 
it is obvious that receiving high doses of pantoprazole as 
continuously way controls stomach acid to a greater extent, 
more research with detailed and standard statistical power 
seems to be necessary on endoscopic therapy to achieve 
more accurate information.

While in the methods of pantoprazole, there is not any 
specific dose being established, many studies and trials 
suggested 80  mg single dose after 40  mg/h for patients 
with peptic ulcer disease in Asia.[32,33]

On the other hand, execution path is another uncertain 
issue about the dose of pantoprazole in patients with 
stomach bleeding. Randomized controlled trials suggest 
that oral administration of pantoprazole is more effective in 
patients with gastric bleeding for reducing rebleeding, blood 
transfusion need, and surgery than placebo.[18,34] Likewise, 
our study proved this issue as well. Furthermore, according 
to the indirect comparisons in meta‑analysis studies, there 
is no evidence that intravenous method is preferred over 
oral administration.[25,26] Recent consensus on the amounts 
of intravenous pantoprazole in patients with gastric bleeding 
under successful endoscopic therapy showed that consumption 

of intravenous pantoprazole along with its continuous 
injection is effective for reducing bleeding.[29] In this regard, 
van Rensburg and Cheer stated that the amount of intravenous 
pantoprazole in patients with peptic ulcers that are not able to 
have oral therapy is recommended as 40 mg daily injection,[29] 
that is in conflict with the current study, as in this study it was 
found no difference between the two methods.

One of the strengths of this study is that appropriate 
therapeutic interventions including APC and epinephrine 
and sclerosis injection were conducted for bleeding ulcers 
including visible, active bleeding before the actions are 
taken. One of the limitations of this study is that it was 
not able to investigate the pharmacogenetics. According 
to other studies, the efficacy of pantoprazole in the Asian 
patients is more than Western ones.[32,33] In addition, pH 
of the stomach was not measured; hence, it cannot be 
concluded that both methods are identical in reducing and 
controlling acid. However, it should be noted that whether 
both methods have any effect on acid control, it does not 
change the conclusion of the investigation because the 
effect of the drug was being investigated.

Conclusion
Our study showed that continuous infusion of pantoprazole 
and divided doses as 40 mg once every 12 h were identical 
so that clinical outcomes including rebleeding, blood 
transfusion, duration of hospitalization, and mortality 
in both methods were the same. Therefore, the current 
study challenged current routine doses and stated that 
use of low‑dose divided can have a similar effect which 
economically has great importance on its cost‑effectiveness.
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