ORIGINAL ARTICLE

Efficacy of Omeprazole Plus Sucralfate Suspension
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Background: Post-endoscopic variceal ligation (EVL) ulcers represent a complication following EVL, with potential implications for mortality
in cirrhotic patients. Prophylaxis against this complication typically involves either a proton pump inhibitor (PPI) or sucralfate. Limited studies
have explored the combination of PPI with sucralfate suspension in the prevention of post-EVL ulcers.

Objective: The present study aimed to assess the efficacy of the combination of omeprazole and sucralfate suspension in comparison to omeprazole
alone for preventing post-EVL ulcers in cirrhotic patients classified as Child-Turcotte-Pugh (CTP) A or B.

Materials and Methods: Conducted from March 2019 to December 2022, this prospective, single-center, randomized controlled trial enrolled
patients diagnosed liver cirrhosis CTP A or B with esophageal varices. Systematic randomization assigned patients to either the omeprazole plus
sucralfate suspension group or the omeprazole alone group. Subsequent esophagogastroduodenoscopy (EGD) was performed two weeks later
to evaluate EVL ulceration using Jamwal’s classification and complications.

Results: Out of the 84 initially enrolled patients, 2 in the omeprazole group were lost to follow-up. Intention-to-treat analysis (82 patients)
revealed no significant differences between the combination of omeprazole plus sucralfate suspension and omeprazole alone groups in terms of
EVL ulcer type (1 (2.4%) vs. 3 (7.5%) in type C, 40 (95.2%) vs. 35 (87.5%) in type D ulcer; p=0.41), EVL ulcer numbers (4.4+2.0 vs. 4+2.1; p=0.43),
and percent decreasing of EVL ulcer numbers (33.3+35.8 vs. 35.7£28.8: p=0.47). No statistically significant variations in post-EVL complications
were observed between the two treatment groups.

Conclusion: The present study indicates no discernible differences in post-EVL ulcer type, EVL ulcer numbers, percentage reduction in EVL ulcer
numbers, and complications between the combination of omeprazole plus sucralfate suspension and omeprazole alone.
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active bleeding to a clean or pigmented base, has been
systematically classified by Jamwal et al.®.

Numerous studies have explored strategies for
preventing post-EVL ulcers, with a predominant focus
on the efficacy of Proton Pump Inhibitors (PPIs)!*39.
Meta-analyses indicate that acid suppression with PPIs
effectively reduces ulcer size and significantly diminishes
the incidence of bleeding. However, no statistically
significant differences have been observed in mortality
rates, chest pain, dysphagia, or length of stays®!?. Despite
research demonstrating vonoprazan's superior efficacy in
reducing the size of EVL ulcers compared to pantoprazole,
the current drug reimbursement system still falls short in
providing access to all patients'". Omeprazole, a commonly
used PPI, has been deemed safe for administration in
cirrhotic patients classified as Child-Turcotte-Pugh (CTP)
A or B according to a meta-analysis'?. Additionally,
Mohammad G, et al. reported that only 60% of cirrhotic
patients developed post-variceal ligation ulcers when
administered pantoprazole!®. Sucralfate, employed in the
treatment of gastroduodenal ulcers, functions by creating a
mucous barrier for mucosal protection from acid and gastric
enzymes, and by enhancing the formation of Prostaglandin
E2¢%, Sakr et al. demonstrated a statistically significant
reduction in post-EVL ulcer rates with sucralfate compared
to a placebo group®.

Presently, there is a paucity of studies examining the
combination of PPIs and sucralfate for preventing post-EVL
ulcers. The primary aim of the present study is to assess
the efficacy of a combination regimen comprising PPI
(omeprazole) plus sucralfate suspension in comparison to
PPI (omeprazole) alone for preventing post-EVL ulcers.
Furthermore, the secondary objective is to evaluate the
efficacy of both regimens in preventing symptoms after
EVL.

Materials and Methods
Study design & population

A single-blinded, prospective, randomized controlled
trial was conducted at Srinagarind Hospital, Faculty of
Medicine, Khon Kaen University, spanning the period from
March 2019 to December 2022. The study protocol received
approval from the Khon Kaen University Ethics Committee
for Human Research, adhering to the principles outlined in
the Declaration of Helsinki and the International Conference
on Harmonisation (ICH) Good Clinical Practice Guidelines.
The trial is registered under the number HE621042. and it is
also registered in the Thai Clinical Trials Registry (TCTR)
under the number TCTR20190421003.

Prospective enrollment targeted patients diagnosed
with liver cirrhosis classified as CTP A or B and presenting
with EV as confirmed by esophagogastroduodenoscopy
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(EGD) who required EVL. Inclusion criteria encompassed
individuals aged 18 years or older, diagnosed with cirrhosis
rated as CTP score A or B resulting from various etiologies
such as hepatitis B or C infection, or alcohol-related causes.
Diagnosis relied on laboratory assessments (liver function
test), radiological examinations (Ultrasound, CT scan, MRI),
or pathological findings (liver biopsy). Mandatory criteria
included the presence of EV identified during elective EGD
and the necessity for EVL as part of primary prophylaxis
against variceal bleeding. Furthermore, participants
were required to provide informed consent to voluntarily
participate in the study. Exclusion criteria included 1)
history of previous EV rupture, 2) contraindications for
EGD or EVL, including a platelet count below 50,000/uL,
and an INR >2.5 that cannot be corrected by plasma, 3)
prior treatment with sclerotherapy or EVL, 4) presence of
esophageal ulcer or esophagitis before the administration
of EVL, 5) recent use of PPI, H2 receptor antagonists, or
sucralfate within 7 days before the commencement of the
study, 6) use of anti-platelet drugs or fibrinolytic drugs
within 7 days prior to the study, 7) diagnosis of Barrett's
metaplasia. 8) history of previous procedures for treating
acid reflux (anti-reflux procedure), 9) pregnancy or
breastfeeding, 10) presence of an active severe illness with
a life expectancy of less than 1 year, 11) hypersensitivity
to drugs (specifically omeprazole and/or sucralfate) and
current use of medications with potential drug interactions
with those administered in the present study.

Procedure

Examined participants meeting the eligibility criteria
underwent a comprehensive data collection process, which
included gathering fundamental information such as age,
gender, medical history, medication usage (including
B-blocker intake), alcohol consumption history, the etiology,
and severity of cirrhosis (evaluated through CTP and Model
for End-stage Liver Disease [MELD] scores), as well
as pertinent laboratory results. Additionally, endoscopic
findings, including the number and severity grading of
EV, were documented by a consensus reached among four
experienced endoscopists in accordance with the Japanese
Research Society for Portal Hypertension Classification?.
The allocation of patients into two groups prior to EVL was
performed through systematic randomization at a ratio of
1:1, utilizing blocks of two and four to ensure a balanced
distribution.

The study group, receiving a combination of PPI and
sucralfate, was administered Omeprazole (20 mg) twice
daily (morning and evening before meals) along with
sucralfate suspension (1 gm/5 ml) four times daily (at least
1 hour before meals—morning, afternoon, evening, and
before bedtime) for a duration of 2 weeks.
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The control group, exclusively receiving PPI, was
administered Omeprazole (20 mg) twice daily (morning
and evening before meals) for the same 2-week duration.

Both groups were required to adhere to a regimen
ensuring the consumption of the medications not less than
80% of the prescribed dosage.

Endoscopic variceal ligation

Researchers scheduled EVL appointments for patients,
administering general anesthesia for the procedure. Prior to
the intervention, patients underwent standard pre-procedural
assessments, including blood tests, electrocardiograms, and
chest x-rays. During the procedure, endoscopists performed
a comprehensive ligation of varices in a single session,
termed complete EVL. Following EVL, the endoscopists
were blinded to the treatment group. Subsequently, patients
were prescribed medications according to randomization by
a separate doctor.

Evaluation of studies

This assessment will occur two weeks post-EVL and
will involve the following steps:

1) Verification of patients’ drug compliance through
the examination of the drug packaging provided to them.

2) EGD follow-up to quantify the number of EVL ulcers
and categorize them according to Jamwal’s classification.

3) Patient inquiry regarding symptoms experienced
after EVL over a two-week period. This includes chest
pain, dysphagia, nausea and vomiting, rash, and diarrhea,
assessed through a tri-pod questionnaire. The assessors will
be blinded to ensure impartial evaluation.

Outcomes

The principal objective was to assess the effectiveness
of the combination of omeprazole plus sucralfate suspension
compared to the omeprazole alone group in preventing post-
EVL ulcers in patients with cirrhotic CTP A and B status. The
secondary aim was to evaluate the occurrence of symptoms
and complications after EVL over a two-week period.

Statistical analysis

Descriptive statistics were employed to summarize
baseline demographic data, utilizing frequency, percentage.
Analytic statistics were applied to assess outcome data
through per-protocol analysis or intention-to-treat methods.
Statistical calculations were performed using Stata version
10.1. The sample size was determined using the formula
for estimating sample size in a two-sample comparison
of proportions, testing the null hypothesis (Ho: pl = p2).
With a confidence level of 95%, power set at 80%, a two-
sided 0. 0f 0.05, and accounting for a dropout rate of 10%, the
calculated total sample size for each group was 40 patients.
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Results

A total of 86 patients underwent screening for the
present study. One patient was excluded due to a prescription
error, and another patient was excluded because of a stroke.
The remaining 84 patients were successfully enrolled
and randomized, with 42 patients in each study group, as
illustrated in Figure 1. Two patients in the control group
were lost to follow-up, but all other patients exhibited drug
compliance exceeding 80%.

Baseline demographic characteristics were comparable
between both groups, with the exception of the presence of
hepatocellular carcinoma (28.6% vs. 50%, p=0.047). The
majority of patients were male (51.6% vs. 48.4%), had
cirrhosis classified as CTP A (59.5% vs. 65%), and had a
mean age of 55.8+8.8 vs. 58.3+6.5. The leading cause of
cirrhosis was hepatitis C virus infection (61.9% vs. 65.5%).
The most common endoscopic finding was EV F2 (57.1%
vs. 67.5%), and EV with angioma was present in 52.4% vs.
52.5% of cases. The mean number of esophageal ligation
rings was 6.3+2.5 vs. 6.5+2.2 (Table 1).

At the 2-week follow-up endoscopy, the majority of
patients in both groups exhibited EVL ulcer type D (95.2%
vs. 87.5% for combination omeprazole and sucralfate
suspension vs. omeprazole alone). Some patients presented
with EVL ulcer type C (2.4% vs. 7.5%), while others had
no ulcer (2.4 vs. 5%), with no significant differences in
ulcer type (p=0.4), the number of ulcers (4.4+2.0 vs. 442.1,
p=0.43), and the percentage decrease in the number of EVL
ulcers (33.3%+35.8% vs. 35.7%=+28.8%, p=0.47) (Table 2).

Regarding post-EVL ulcer complications, there were
no significant differences in chest pain (26.2% vs. 35%,
p=0.38), dysphagia (33.3% vs. 42.5%, p=0.39), nausea
and vomiting (4.8% vs. 10%, p=0.43), rash (0% vs. 2.5%,
p=0.49), and diarrhea (4.8% vs. 5%, p=1.00). However,
a trend toward decreased complications was observed
with combination omeprazole and sucralfate suspension
compared to omeprazole alone, as illustrated in Figure 2.

, . Cirrhotic patients who
underwent elective EVL (N=86)

Inclusion criteria | Exclusion criteria

Randomization
1:1 (N=84)

S
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PPI + Sucralfate group PPl group
Allocated to intervention (N =42) Allocated to intervention (N =42)
Lost to follow up (n =2)
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Figure 1. Consort diagram.
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Table 1. Baseline characteristics of the 82 patients

Characteristics PPI + Sucralfate PPI (n=40)
(n=42)

Gender (Male) 32 (51.6%) 30 (48.4%)

Age (years) 55.8+8.8 58.3+6.5

Body mass index (kg/m?) 24.7+3.3 23.9+3.2

Child turcotte pugh score

-A 25(59.5%) 26 (65%)

-B 17 (40.5%) 14 (35%)
Cause

-HCV 26 (61.9%) 26 (65.5%)

- HBV 5(11.9%) 7 (17.5%)

- NASH 3(7.1%) 2 (5%)

- Alcohol 6 (14.2%) 7 (17.5%)
MELD 12.1+4.2 11.2+£3.0
Present hepatocellular carcinoma* 12 (28.6%) 20 (50.0%)
Hct (vol %) 35.15.7 B5iH 58
Platelet (x103/uL) 110.3+61.4 99.7+39.4
INR 1.2+0.1 1.2+0.1
Albumin (g/dl) 3.4£0.7 3.620.5
Esophageal varices F stage

-F2 24(57.1%) 27 (67.5%)

-F3 18 (42.9%) 13 (32.5%)
Present esophageal varices angioma 22 (52.4) 21(52.5)
Number of esophageal varices columns 3.4+0.8 3.4£1.0
Number of esophageal varices ligation 6.3+2.5 6.5+2.2

rings

Data are expressed as number (percentage) or mean+SD. * Significant
difference between two groups

HBV=Chronic hepatitis B virus; HCV=Chronic hepatitis C virus; Hct=Hematocrit;
INR=international normalized ratio; MELD=Model for End-Stage Liver Disease;
NASH=Non-Alcoholic Steatohepatitis

Table 2. Endoscopic findings on follow-up at 2 weeks

Characteristics PPI + Sucralfate  PPI (n=40) P value
(n=42)
EVL ulcer Jamwal
classification
- No ulcer 1(2.4%) 2 (5%) 0.41
-A 0 0
-B 0 0
-C 1 (2.4%) 3(7.5%)
-D 40 (95.2%) 35 (87.5%)
EVL ulcer numbers 4.4%2.0 421 0.43
Percent change of EVL 33.3+35.8 35.7+28.8 0.47

ulcer numbers

Data are expressed as number (percentage) or mean+SD

EVL=Esophageal varices ligation

Discussion

The present study marks a significant advancement by
expanding the enrolled patient population and systematically
assessing post-EVL complications and the healing response
following medication therapy. Although the findings
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reveal no statistically significant difference in the efficacy
between the combination of omeprazole and sucralfate
suspension and omeprazole alone in preventing post-EVL
ulcers among cirrhotic patients categorized as CTP A or
B, these results align with those of a preceding study®.
Nevertheless, our study contributes additional insights into
post-EVL complications and the numerical reduction of
ulcers following medical intervention.

Despite the absence of discernible differences in post-
EVL complications and the reduction in ulcer numbers, it is
noteworthy that the study sheds light on the potential impact
of acid suppression on sucralfate polymerization, suggesting
a mechanism that could compromise the drug's efficacy in
diminishing ulcer formation'”. As the present study omitted
patients with cirrhosis CTP C or high score of MELD (>18),
a group prone to heightened post-EVL ulcer complications
due to impaired hemostasis and wound healing compared
to cirrhosis CTP A or B, the risk of bleeding and other
complications escalates'®2". Consequently, no discernible
variance in the effectiveness of the combination drug versus
omeprazole alone was observed.

It is particularly noteworthy that an investigation
has revealed a notably higher incidence of post-EVL
ulcers compared to a precedent study®, reaching a
substantial 96.34%. Despite the administration of either
PPIs or sucralfate for treatment. This is due to the study's
requirement for complete EVL banding, ensuring complete
variceal eradication, utilizing a full band, and employing a
larger ring volume than usual in the present study results
in heightened esophageal tension and an increased risk of
ischemia, potentially leading to numerous ulcers. However,
none of the individuals manifesting these post-EVL ulcers
experienced bleeding. This underscores the efficacy of
PPIs or sucralfate to prevent bleeding subsequent to EVL
aligning with findings from prior studies!'*>%. Consequently,
the prevalence of patients with EVL ulcer types A, B, and
C was limited in both study groups, thereby influencing
the evaluation of the efficacy of the investigated drugs,
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encompassing both combination therapy and omeprazole
alone.

In terms of complications, our study indicates no
statistically significant disparities between the combination
therapy and omeprazole alone. This lack of significance
may be attributed to the comparable number and types
of ulcers observed in the primary outcome, thereby not
exerting an influence on the secondary outcome. However,
the observed trend towards a reduction in complications
with the combination therapy compared to omeprazole
alone raises intriguing possibilities, especially considering
that a larger sample size might elucidate notable differences
in this aspect.

Several limitations in our study. Firstly, the study is
confined to a single-center trial, limiting the generalizability
of the results. Secondly, the absence of ulcer size
measurement in the primary outcome contrasts with prior
studies. Lastly, the use of a 3-point Likert scale for the
secondary outcome, while practical, may lack the precision
required to distinguish outcomes accurately. Employing
a well-designed questionnaire focusing on individual
symptoms could potentially enhance the precision and
relevance of our assessments.

Conclusion

The present study indicates no discernible differences
in post-EVL ulcer type, EVL ulcer numbers, percentage
reduction in EVL ulcer numbers, and complications between
the combination of omeprazole plus sucralfate suspension
and omeprazole alone.

What is already known on this topic?

Meta-analyses indicate that acid suppression with PPIs
effectively reduces ulcer size and significantly diminishes
the incidence of bleeding.

Sucralfate is enhancing the formation of Prostaglandin,
leading to a significant reduction in post-EVL ulcer rates.

What this study adds?

Combining PPI with sucralfate suspension does not
enhance efficacy in reducing both the number and severity
of post-EVL ulcers. Additionally, there is no reduction in
other complications such as chest pain, dysphagia, nausea
vomiting, and diarrhea. Nevertheless, there may be a trend
indicating potential benefits in reducing the incidence of
these complications with this combined approach.
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