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Purpose: Mesalazine formulations are the drug of choice in the treatment of ulcerative
colitis (UC). They are released at alkaline pH in order to deliver 5-aminosalicylic acid to the
colon. The colonic pH is signiﬁcantly lower in UC patients than in normal patients. This
study was conducted for the ﬁrst time to evaluate the clinical efﬁcacy of co-administration of
pantoprazole and Asacol in the treatment of ulcerative colitis patients who excrete intact
Asacol tablets in the feces.
Patients and Methods: Thirty patients with mild-to-moderate active ulcerative colitis who
reported passing intact Asacol tablets in stools received oral Asacol plus pantoprazole for 2
weeks. The demographic characteristics of the patients and the body mass index were
collected through interviews. For each patient, the stool frequency, visible blood, and
presence of intact Asacol tablets in the stool were compared before and pantoprazole
treatment.
Results: There was a signiﬁcant difference in the stool frequency (number of daily stools)
before and after pantoprazole treatment (mean ± sd, 6.06 ± 1.04 vs 1.5± 0.5; P<0.001). In
addition, pantoprazole administration statistically reduced visible blood in the stool (100%;
P<0.001). Co-administration of pantoprazole and Asacol was effective in all age groups and
both sexes. None of the patients reported the presence of intact Asacol tablets in their stools.
Conclusions: Co-administration of pantoprazole and Asacol would be useful for symptom
management UC patients that excrete intact Asacol tablets in their feces through increasing
the gastric pH and releasing the maximum concentration of the drug in the proximal
gastrointestinal tract.
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Ulcerative colitis (UC) is a subcategory of inﬂammatory bowel disease (IBD)
which causes rectal bleeding, diarrhea, abdominal pain, tenesmus and fever.1,2 It
most commonly affects people between 15 and 30 years of age but can occur in any
age group and in both sexes.3 The etiology and pathophysiology of UC are still
unclear and depend on a number of factors such as environmental factors, genetic,
reactive oxygen species and gastrointestinal infections.4
Mesalazine formulations (Asacol, Pentasa, Salofalk, Mesasal, Claversal) are the
drug of choice for induction and maintenance of remission in ulcerative colitis.5
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The current treatment of UC with delayed-release formulations of mesalazine includes pH-sensitive polymers that
dissolve at a speciﬁc pH.6 Asacol is a sulfa-free, delayedrelease mesalazine formulation consisting of a core of
5-aminosalicylic acid (5-ASA) within an acrylic resin
coat (Eudragit-S). Coat dissolution occurs at pH 7 or
above, generally in the distal small intestine and colon.7
The intra-colonic pH in patients with active UC may be
decreased to acidic pH values, which raises the possibility of
incomplete dissolution of pH-dependent release tablets and
reduces their efﬁcacy.2,8 Low absorption and resistance to
mesalamine in UC patients are associated with a ﬁvefold
increase in the risk of colorectal cancer and a decreased
quality of life.4,9 Hence, it is necessary to search for effective
co-therapies to increase the release 5-ASA in UC patients
who excrete intact Asacol tablets in the feces.
It has been recently reported that a combination of
mesalamine and omeprazole as a proton-pump inhibitor
(PPIs) accelerates mucosal healing in UC patients.10
Pantoprazole also belongs to the family of proton-pump
inhibitors that inhibit the activity of H + - K + - ATP
enzyme to block the secretion of gastric acid and increase
the pH of the gastric acid signiﬁcantly. It is approved by
the FDA as a prescription drug and is widely used for
treating gastroesophageal reﬂux and peptic ulcer disease.11
In view of the above, the main objective of our pilot
study, which was done for the ﬁrst time, was to evaluate
the possible effectiveness of pantoprazole combined with
Asacol for symptom management in UC patients who
excrete intact Asacol tablets in the feces.

The study participants were diagnosed with ulcerative
colitis based on clinical, histological, radiological and
colonoscopic criteria. The patients had a history of passing
intact Asacol tablets in their stools. The participants
received a 2-week course of oral Asacol (0.4–0.8 g/d)
three times daily plus pantoprazole 40 g/d once daily.
The demographic characteristics of patients were collected
through interviews. Moreover, the body mass index (BMI)
was calculated by dividing the body weight (in kilograms)
by the square of the height (in meters). All patients were
asked to record their stool frequency, visible blood, and
intact Asacol tablets in their stools.
Statistical analysis was performed with the SPSS software v.16. For continuous variables, mean and standard
deviation were calculated. Categorical variables are
expressed as frequencies and percentages. To compare
continuous variables in patients before and after treatment
with pantoprazole, Wilcoxon test was used and comparisons between categorical variables were performed using
McNemar test. A P value < 0.005 was considered statistically signiﬁcant.

Materials and Methods
This clinical trial study was carried out in patients with mildto-moderate UC referred to Imam Reza Hospital (a referral
center afﬁliated with Kermanshah University of Medical
Sciences), Kermanshah, west of Iran from March 2017 to
December 2017. The inclusion criteria were a deﬁnite diagnosis of mild to moderate UC and, Mayo score of 4–10 at
enrollment, presence intact Asacol tablets in the stools and
age 18–60 years. The exclusion criteria were the use of blood
pressure medicines, underlying systemic diseases, pregnancy, adverse reaction to Asacol and patients with severe
UC (Mayo score >10). All the participants written consent
prior to the study and the protocol was approved by the
Kermanshah University of Medical Sciences Ethics
Committee (IRCT2017012227761N3).
Based on the previous study that elevated PH of 1 to 7
could enhance the release of 5-ASA from the Asacol
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tablets from 70% to 100%,12 with a conﬁdence level of
95%, and at power 90%, the minimum sample size
required was 25 subjects, which was increased to 30 to
allow dropouts.

2
z1α2 þ z1β ðP1 q1 þ P2 q2 Þ
n¼
ðp1 p2 Þ2
ð1:96 þ 1:28Þ2 ð1ð0Þ þ 0:7ð0:3ÞÞ
¼
’ 25
ð1  0:7Þ2
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Results
Of 30 patients, 11 (36.7%) were male and 19 (63.3%) were
female. The participants were 18 to 59 years with a mean
age of 40.9±11.04 years. The BMI of the patients ranged
from 19.48 to 29.34 (mean ± sd; 25.46 ± 2.55). While
a BMI in the range of 18.5–24.9 and over 25 is considered
healthy and obese or overweight, respectively. There was
a signiﬁcant difference in the stool frequency before and
after pantoprazole treatment (mean ± sd, 6.06 ± 1.04 vs 1.5
± 0.5; P<0.001). Co-administration of pantoprazole
reduced visible blood in the stool signiﬁcantly (100%;
P<0.001). There was a signiﬁcant difference in the stool
frequency (number of daily stools) before and after pantoprazole treatment (mean ± sd, 6.06 ± 1.04 vs 1.5± 0.5;
P<0.001). Pantoprazole administration also statistically
reduced visible blood in the stool (100%; P<0.001).
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There was a signiﬁcant difference in the stool frequency
before and after pantoprazole treatment in UC patients
with a normal BMI as well as obese or overweight subjects, mean ± sd, 6± 1.11 vs 1.66± 0.5 and 6.09± 1.04 vs
1.42± 0.5, respectively. None of the patients reported the
presence of intact Asacol tablets in their stools after treatment with pantoprazole. The demographic and clinical
characteristics of 30 UC patients before and after pantoprazole treatment are summarized in Table 1.

Discussion
More than 1.5 million and 2 million people suffer from UC in
the North America and Europe, respectively. About 4.98–7.71
new UC cases in 100,000 population were detected in Iran
from 1990 to 2016.13–15 In our study, regarding the clinical
characteristics of patients, the administration of pantoprazole
was related with the improvement of rectal bleeding, stool
frequency, and general well-being. These results are in favor
of the hypothesized protective effects of Asacol in combination with pantoprazole, on symptoms in UC patients. In vivo
studies have shown that PPI has anti-inﬂammatory, antioxidative, anti-mutagenic activities and cancer-preventive
role against colitis-induced carcinogenesis.16,17 However, the
therapeutic efﬁcacy of pantoprazole may not be solely due to
its anti-inﬂammatory properties.
Mesalazine formulations are the drug of choice for the
treatment of UC. They are released at alkaline pH to deliver
5-aminosalicylic acid to the colon.18 The advantages of
colon-targeted drug delivery systems are their near-normal
pH and longer transit time.19 However, while the pH in the
colonic lumen ranges from pH 6.8 to 7.2 (proximal to distal
colon), this can signiﬁcantly vary in active UC patients from
pH 5.5 to 2.3.20 Raimundo et al reported decreases in colonic

luminal pH to less than 4.7 in UC patients.21 In a further
recent study, Fallingborg et al reported lower colonic luminal
pH (ranging between pH 2.3 and 3.4) in three of six patients
with active ulcerative colitis.22
In a study by Abinusawa et al, while no 5-ASA was
released by Asacol formulations at pH 6.0, the complete
release of 5-ASA from the Asacol MR and Asacol HD
formulations was observed at pH 6.8 after 4 and 2 hrs,
respectively.23 Therefore, pH changes can affect the
release of compounds from pH-dependant release coatings, which may result in passing intact Asacol in the
stool. Colonic acidiﬁcation in UC is partly due to reduced
mucosal bicarbonate secretion, increased mucosal, bacterial lactate production, impaired absorption, and metabolism of short-chain fatty acids.8 Therefore, due to
decreased colonic luminal pH in UC patients, it is necessary to search for effective co-therapies to increase the
release of 5-ASA in patients who excrete intact Asacol
tablets in the feces.
Pantoprazole, like other proton-pump inhibitors, is the
most potent gastric acid suppressant because of its ability
to inhibit the proton-pump H+-K+- ATPase.11 Therefore,
one important mechanism of pantoprazole in the treatment
of UC is probably related to acid suppression leading to
a signiﬁcant increase in the gastric pH and 5-ASA release
from pH-dependent formulations in the alkaline environment of the stomach.
A recent clinical study found that co-administration of
mesalazine and omeprazole in the treatment of ulcerative
colitis not only signiﬁcantly increased the therapeutic
effect compared to the control group but also decreased
the time of disappearing colitis symptom and reduced the
recurrence after treatment.10 The researchers suggested

Table 1 Demographic and Clinical Characteristics of 30 Patients with UC Following Treatment with Pantoprazole
Categories

Daily Stool Frequency: (mean ± sd)
Without Pantoprazole

P-value

With Pantoprazole

Visible Blood in Stool: Number (%)
Without Pantoprazole

P-value

With Pantoprazole

Age group (years)
18–40

6± 0.91

1.46± 0.51

0.001*

13 (100)

0

0.001*

41–60

6.11± 1.16

1.52± 0.51

0.001*

17 (100)

0

0.001*

Male

6± 1.18

1.27± 0.46

0.003*

11 (100)

0

0.001*

Female

6.1± 0.99

1.63± 0.49

0.001*

19 (100)

0

0.001*

Normal

6 ± 1.11

1.66± 0.5

0.007*

9 (100)

0

0.004*

Obese

6.09± 1.04

1.42± 0.5

0.001*

21 (100)

0

0.001*

Sex

BMI

0

Note: *P<0.05 was considered signiﬁcant.
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that the possible mechanism of omeprazole in the treatment of UC may be related to the physicochemical properties of omeprazole, which is similar to metronidazole.
However, Wiltink et al studied the effect of famotidine
as an H2-antagonist on the absorption of different mesalamine formulations (Asacol, Salofalk, and Pentasa) based
on the acetylmesalazine assay in the urine and ﬁnally the
authors unexpectedly observed lower absorption of Asacol
in combination with famotidine.24
However, pantoprazole may be more effective than
omeprazole in UC patients, because of its higher bioavailability and more plasma elimination half-life (hours).25
Pharmacodynamic studies of omeprazole have shown an
increasing trend toward reactivity with some drugs. Thus,
using Pantoprazole, a PPI with low potential to inhibit
CYP2C19, may be considered a safer treatment option.26
Furthermore, some studies have reported the antimicrobial
activity of PPIs against several species of clinical pathogens such as Heliobacter pylori, Acinetobacter baumannii
through accelerating mucosal repair.27,28
To our knowledge, this is the ﬁrst study of the use of
pantoprazole a proton-pump inhibitor, for the treatment of
UC. Despite its strengths, our study had limitations. The
number of UC patients was too small and there was no
control group. Furthermore, the follow-up duration was
not long enough to assess the long-term effects and complications. Further, larger studies considering more parameters are needed for clarifying the effectiveness of
pantoprazole in UC patients. The present results suggest
that pantoprazole in combination with Asacol may be
a new therapeutic strategy that could prevent UC progression in patients who excrete intact Asacol tablets in the
feces.
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