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Abstract

Background: Gastroesophageal reflux disease (GERD) and dyspepsia
are highly prevalent in India. Pantoprazole suppresses gastric acid se-
cretion by inhibiting H*, K*-ATPase enzyme, yet patients experience
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inadequate symptom control with proton pump inhibitor (PPI) mono-
therapy. Levosulpiride, a selective dopamine D2 receptor antagonist,
enhances gastrointestinal motility and visceral sensitivity, offering ad-
ditional symptomatic relief. The aim of the study was to evaluate the
safety and efficacy of a fixed-dose combination (FDC) of pantoprazole
sodium 40 mg and levosulpiride sustained-release 75 mg for short-term
therapy of GERD in patients unresponsive to PPI monotherapy.

Methods: This phase IV, open-label, single-arm study was con-
ducted at 11 sites across India. Of 540 screened patients, 509 were
enrolled and received FDC once daily for 4 weeks. Safety was evalu-
ated through adverse events (AEs) and serious AEs (SAEs). Efficacy
was assessed using the Frequency Scale for the Symptoms of GERD
(FSSG), Likert Scale, Clinical Global Impression of Improvement
(CGI-D), Clinical Global Impression of Severity (CGI-S), and Modi-
fied Simpson Angus Scale (MSAS).

Results: Of 509 patients, 492 completed the study. Seventy-nine
AEs were documented in 69 patients, all mild-to-moderate and no
SAEs were reported. The FDC demonstrated significant reduction in
GERD symptom severity, with a mean (standard deviation) change
from baseline of —16.99 (8.76) (P < 0.0001) on FSSG Scale at visit
4. Additionally, reductions were observed in acid reflux symptoms
with a mean (SD) change from baseline of —9.15 (5.25) and dyspeptic
symptoms —7.8 (4.05); both changes were statistically significant (P
< 0.0001). The Likert Scale also demonstrated a significant reduc-
tion in symptom severity indicated by a mean (standard deviation)
change from baseline of —1.26 (1.00) (P < 0.0001). At visit 4, CGI-I
scores classified 196 patients as “very much improved”, while CGI-S
indicated “normal” status in 173 patients. The absence of significant
movement disorders, assessed by MSAS at visit 4, further supports
the favorable safety profile of FDC in management of GERD.

Conclusion: The FDC of pantoprazole and levosulpiride is well toler-
ated and effective for the short-term treatment of GERD in patients
unresponsive to PPI therapy. Symptom reductions and favorable
global assessments indicate therapeutic benefit of therapy in refrac-
tory GERD population.
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Introduction

Gastroesophageal reflux disease (GERD) is a condition char-
acterized by the backward flow of gastric contents into the
esophagus, leading to symptoms such as heartburn and regur-
gitation [1]. In some patients, GERD may also present with
extraesophageal manifestations, including chronic cough,
asthma, or occasional mucosal changes [2]. The exact etiology
of GERD remains unclear; however, its pathogenesis involves
multiple factors, including esophagogastric junction dysfunc-
tion, esophageal hypersensitivity, impaired esophageal bolus
transit, and elevated intragastric pressure [3]. Additionally,
various risk factors contribute to the development of GERD,
including age, obesity, lifestyle choices, and the use of non-
steroidal anti-inflammatory drugs (NSAIDs) [4].

According to the global age-standardized prevalence rate
(ASPR), the number of GERD cases worldwide reached 783.9
million in 2019, with the highest incidence reported in the USA,
China, and India [5]. In India, the prevalence of GERD ranges
from 7.6% to 30%. Most population-based studies report rates
below 10%, while cohort studies indicate higher rates [6].

Treatment options for GERD focus on managing and re-
ducing symptoms along with the patient’s quality of life [7].
The first-line therapy for the medical management of GERD
is acid suppression which includes proton pump inhibitors
(PPIs), antacids, muscarinic antagonists, and lifestyle modi-
fications [8, 9]. Pantoprazole, a PPI, is used to reduce gastric
acid production by the inhibition of the H*, K*-ATPase en-
zyme in the stomach lining [10]. The interaction of PPIs with
the sulthydryl groups of cysteine residues within the enzyme
induces conformational changes that lead to its inactivation,
resulting in a reduction in acid secretion [11].

Although PPIs demonstrate long-term effectiveness and
notable healing rates [12], studies have reported varying rates of
intragastric pH control and symptomatic relief in short-term thera-
pies [13]. Furthermore, PPIs alone do not address underlying gut
motility issues or lower esophageal sphincter tone [14]. According
to Gastroenterology Expert Review (2021), up to 40% of GERD
patients exhibit a suboptimal response to PPI monotherapy, with
persistent symptoms despite standard PPI treatment [15, 16]. In
these cases, GERD can be effectively managed with combination
therapy (PPI with prokinetic agents), reducing acid levels, or in-
creasing PPI dosages [12, 17]. The synergistic approach of pro-
kinetic agents enhances the bioavailability of PPI, reduces acid
production, boosts lower esophageal sphincter tone, and leads to
improved clinical outcomes in GERD patients [10, 18]. Among
prokinetics, levosulpiride acts by antagonizing D2 dopamine re-
ceptors in the gastrointestinal tract, thereby enhancing lower es-
ophageal sphincter (LES) pressure and accelerating gastric emp-
tying. These pharmacological effects help reduce the severity of
acid reflux and make levosulpiride an effective adjunctive therapy
in GERD patients who are unresponsive to PPI therapy [19, 20].

The growing need for alternative treatment strategies for

GERD highlights the importance of combination therapy us-
ing PPIs and prokinetic agents. This approach is promising
because it simultaneously reduces gastric acid levels and en-
hances gastrointestinal motility. Therefore, the present study
was planned to evaluate the safety and efficacy of a fixed-dose
combination (FDC) of pantoprazole sodium 40 mg and levo-
sulpiride sustained-release (SR) 75 mg in managing GERD in
patients who are unresponsive to PPI monotherapy.

Materials and Methods

Study design

This phase IV, open-label, single-arm, multicentric study was
conducted at 11 sites across India between March 2016 and May
2017. The study sites were Gandhi Hospital (Hyderabad), Medi-
cal College and Hospital (Kolkata), Belle Vue Clinic (Kolkata),
Karnataka Institute of Medical Sciences (Dharwad), Dr Hedge-
war Hospital (Aurangabad), Kanoria Hospital and Research
Centre (Gandhinagar), Kovai Diabetes Specialty Centre and
Hospital (Coimbatore), Osmania General Hospital (Hyderabad),
S.M.S College and Attached Hospital (Jaipur), Sanjeevan Hospi-
tal (Pune), and Shat Aayu Multispecialty Hospital (Nagpur). The
study received approval from the Institutional Ethics Committee/
Institutional Review Board (IEC/IRB) and was registered with the
Clinical Trials Registry-India (CTRI/2016/03/006730). The study
was conducted in accordance with the principles of the ICH-GCP,
applicable local laws, regulatory requirements, and ethical stand-
ards including the Declaration of Helsinki. All patients provided
informed consent prior to participating in the study.

Study participation

This study included male and female patients aged 18 to 65 years
with a history of GERD within the last 3 months who had received
PPI monotherapy for 4 weeks prior to screening but remained in-
adequately controlled. Refractory GERD was defined as persis-
tence of predominant symptoms (heartburn and/or regurgitation)
despite adequate PPI therapy. The exclusion criteria were: preg-
nant, lactating, or non-contraceptive-using women of childbear-
ing age; patients with peptic ulcer, Zollinger—Ellison syndrome,
or a history of gastrointestinal surgery (excluding appendectomy,
cholecystectomy, and polypectomy); those with scleroderma,
pancreatitis, cancer, Parkinson’s disease, epilepsy, mania, inflam-
matory bowel disease, severe illnesses (hepatic, renal, cardiac),
uncontrolled diabetes, hypertension, clotting disorders; heavy
smokers (> 10 cigarettes per day in last 6 months); individuals
with hypersensitivity or contraindications to pantoprazole or levo-
sulpiride; recent drug dependence or abuse (within 2 years); and
those unwilling or unable to comply with the study protocol.

Study plan

This study aimed to evaluate the safety and efficacy of an FDC
of pantoprazole sodium 40 mg and levosulpiride 75 mg (SR) in
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Figure 1. Study design.

GERD patients who do not respond to PPI monotherapy. The
recommended dosage of FDC was administered as one capsule
once daily in the morning before breakfast for 28 days. The du-
ration of study participation of each patient was up to 6 weeks (2
weeks for screening and 4 weeks for treatment). The study was
scheduled for four visits: visit 1: screening visit (day —14 to day
—1), visit 2: enrollment visit (day 0), visit 3: follow-up visit (day
14 + 2), and visit 4: end of the study (day 28 + 2) (Fig. 1).
Endoscopic assessments were performed during the
screening and end of the study. Blood and urine samples were
collected and analyzed at the screening and end of the study.
Patients were requested to discontinue their existing PPI medi-
cation and switch to the study drug. Each patient received a
once-daily dose of the FDC capsule before breakfast for 4
weeks. Urine samples underwent routine and microscopic ex-
aminations, including pregnancy tests for female patients.

Study endpoints

The primary endpoint was the evaluation of the proportion of
patients who had adverse events (AEs) and serious AEs (SAEs)
from visit 2 (baseline) to visit 4 (end of the study), during 4 weeks
of treatment. The secondary endpoints assessed the efficacy of
FDC using Frequency Scale for the Symptoms of GERD (FSSG),
the Likert Scale, the Clinical Global Impression of Improvement
(CGI-I), and the Clinical Global Impression of Severity (CGI-S)
at visits 2 and 4. Extrapyramidal symptoms were evaluated using
the Modified Simpson Angus Scale (MSAS) at visits 2 and 4.

Sample size and statistical analysis

The regulatory authority recommended to conduct the study in
at least 500 GERD patients who do not respond to PPI alone.
Descriptive statistics for continuous and ordinal variables, in-
cluding the mean and standard deviation (SD), were calculated
based on the available data at respective visits. Categorical
variables, such as gender and AEs, were summarized using
counts and percentages. All P-values were unadjusted for mul-
tiple comparisons, and the results were reported as P-values
with approximate 95% confidence intervals (CIs). All statisti-
cal tests were conducted using SAS version 9.1.3.

Results

Patient demographics

Of the 540 patients screened, 509 eligible patients were enrolled

in the study. There were 304 (59.7%) males and 205 (40.3%)
females. The population had a mean (SD) age of 39.06 (11.92)
years and a mean body mass index (BMI) of 24.15 (3.69) kg/
m?. At screening, 250 (49.1%) patients were taking pantopra-
zole, 112 (22%) patients were taking omeprazole, 87 (17.1%)
patients were taking rabeprazole, 42 (8.3%) patients were taking
esomeprazole, and 18 (3.5%) patients were taking lansoprazole.

Patient disposition

Of the 509 patients enrolled, 492 (96.7%) completed the study,
while 17 (3.3%) patients discontinued, including three (0.6%)
patients who withdrew their consent, and remaining 14 (2.8%)
patients were lost to follow-up (Fig. 2).

Safety analysis

Of the 509 patients enrolled, 69 (13.6%) experienced 79 AEs.
Of'these 79 AEs, 26 were mild and 53 were moderate in severi-
ty. The most prevalent AEs were increased blood prolactin lev-
els followed by headache, pyrexia, diarrhea, and urinary tract
infections. Elevated serum prolactin levels were observed in

[ Patients Screened (N=540) ]

[ Patients Enrolled (N=509) ]

A4

FDC of Pantoprazole and Levosulpiride
(40 mg and 75 mg)

Consent Withdrawal (N=03)
Lost to Follow-up (N=14)

Patients Completed the Study
(N=492)

Figure 2. Patient disposition.
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Table 1. Incidence of Treatment-Emergent Adverse Events by System Organ Class and Preferred Term

System organ class: preferred term

FDC of pantoprazole sodium

Severity of adverse events

+ levosulpiride SR capsules (N = 509) Mild Moderate
Abdominal pain 1(0.2%) 1(0.2%) 0
Constipation 1 (0.2%) 1 (0.2%) 0
Diarrhea 3 (0.6%) 2 (0.4%) 1 (0.2%)
Nausea 2 (0.4%) 2 (0.4%) 0
Pyrexia 5 (1%) 1 (0.2%) 4 (0.8%)
Nasopharyngitis 1 (0.2%) 1 (0.2%) 0
Rhinitis 2 (0.4%) 0 2 (0.4%)
Urinary tract infection 3 (0.6%) 0 3 (0.6%)
Blood prolactin increased 50 (9.8%) 10 (2%) 40 (7.9%)
Dizziness 1 (0.2%) 1 (0.2%) 0
Headache 6 (1.2%) 4 (0.8%) 2 (0.4%)
Testicular pain 1 (0.2%) 1 (0.2%) 0
Cough 1 (0.2%) 0 1 (0.2%)
Oropharyngeal pain 1 (0.2%) 1 (0.2%) 0
Rhinitis allergic 1 (0.2%) 1 (0.2%) 0

FDC: fixed-dose combination; SR: sustained release.

50 patients (9.8%), comprising 10 (2.0%) mild and 40 (7.9%)
moderate (Table 1).

Efficacy analysis
Change in FSSG

Patients achieved a significant reduction in the symptoms of
GERD by visit 4 (Fig. 3). At visit 2, the mean (SD) FSSG was
23.78 (9.11), which significantly reduced to 6.78 (4.47) by

FSSG of GERD Scale Pantoprazole + Levosulpiride SR

23.78+9.11
1 *P <0.0001 compared to

baseline. Unpaired t test

13.78+ 5.67*

FSSG Score

6.78 +4.47*

Baseline Week 02 Week 04

Treatment Duration

Figure 3. Change in Frequency Scale for the Symptoms of GERD
Scale from baseline.

visit 4, with a mean (SD) change of —16.99 (8.76) from base-
line. This reduction was statistically significant (P < 0.0001),
indicating an improvement in GERD symptoms.

A notable decrease in acid reflux-related symptoms was
observed at visit 4 (Fig. 4) from baseline. At visit 2, the mean
(SD) for acid reflux symptoms was 12.84 (5.39) which reduced
to 3.68 (2.46) by visit 4. The mean (SD) change from baseline
was —9.15 (5.25), with a corresponding P-value of < 0.0001,
highlighting the effectiveness of the investigational product in
alleviating acid reflux-related symptoms.

A significant reduction in dyspeptic symptoms was ob-
served at visit 4 (Fig. 5) from baseline. The mean (SD) for dys-
peptic symptoms at visit 2 was 10.94 (4.46), which decreased
to 3.10 (2.40) by visit 4. The mean (SD) change from baseline
was —7.8 (4.05), with a P-value of < 0.0001. The results dem-
onstrated the effectiveness of the investigational product in re-
ducing dyspeptic symptoms.

Change in severity of symptoms using the Likert Scale

The mean (SD) symptom severity score decreased from 2.55
+ 0.58 at baseline visit 2, to 1.93 £ 0.62 at visit 3, and fur-
ther to 1.28 = 0.91 by visit 4. The mean (SD) change from
baseline was —0.62 (—22.8%) at visit 3 and —1.26 (—48%) by
visit 4, both statistically significant with P-values < 0.0001,
indicating a substantial reduction in GERD symptoms over
the course of the study. Furthermore, at baseline (visit 2), the
majority of patients reported moderate 210 (41.3%), severe
276 (54.2%), and very severe 9 (1.8%) symptoms. However,
at visit 4, a notable improvement was observed, with moder-
ate symptoms reported in 143 (29.1%) patients, and severe
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Figure 4. Acid reflux-related symptoms of Frequency Scale for the
Symptoms of GERD.

symptoms in 49 (10%) patients. None of the patients reported
very severe symptoms (Fig. 6).

CGI-1

A substantial improvement in GERD was observed at visit 4
compared to the baseline (Fig. 7). Most patients showed im-

120%

100%

80%

60%

% of Patients

40%

20%

0%
Visit 2 (Day 0)

Visit (Day 02)

Dyspeptic Symptoms of FSSG of GERD Scale
Pantoprazole + Levosulpiride SR

10.947= 4.46 *P < 0.0001 compared to

baseline. Unpaired t test

—
8]

10
6.32 + 2.95%

3.10 + 2.40%

Dyspeptic Symptoms of FSSG score

Week 04

Week 02
Treatment duration

Baseline

Figure 5. Dyspeptic symptoms of Frequency Scale for the Symptoms
of GERD Scale from baseline.

provements by visit 4: 196 (39.8%) were classified as “very
much improved”, 243 (49.4%) as “much improved”, 46
(9.3%) as “minimally improved”, and seven (1.4%) as “no
change”.

Visit 4 (Day 04)

Severity of Symptoms

ENone mMild mModerate mSevere M VerySevere

Figure 6. Change in severity of symptoms of GERD by Likert Scale.
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49.70%

9.30%

4.70%
1.40%

No Change

0.20% 0%

Minimally Worse

Rating of the CGI-l Scale

W Visit 3 (Week 02)

W Visit 4 (week 04)

Figure 7. Change in Clinical Global Impression of Improvement (CGI-I).

Change in CGI-S

The reduction in severity scores was observed throughout the
study. A significant increase in the number of patients cat-
egorized as “normal, not at all ill” notably increased to 173
(35.2%) by visit 4. Similarly, the proportion of patients classi-
fied as “border line ill” increased to 261 (53%) at visit 4, while
those classified as “mildly ill” showed a significant decrease to
51 (10.4%) at visit 4 (Fig. 8).

Change in Modified Simpson Angus Scale (MSAS)

The neurological side effects, specifically movement disor-

60%

53%

50%

8
R

ders, were evaluated using MSAS (Table 2). No neurological
side effects were reported following the administration of pan-
toprazole and levosulpiride. Additionally, no patients exhib-
ited a “clinically significant degree of movement disorders”
or “severe degree of movement” abnormalities at visit 2, visit
3, or visit 4. A minimal degree of movement disorder was ob-
served in one patient (0.2%) at visit 3, but was not deemed
clinically relevant.

Discussion

The findings from this phase IV, open-label, single-arm, mul-
ticentric study provide supportive evidence for the short-term

2 35.20%
5 32%
‘g 30% 27.50%
s 22.80%
R 20%
10.40% iy
10% 5.1 I
A40%
0% 0% 0%
- | st
Normal, Not At  Bordor Line lll Mildly 1l Moderately Il Markedly Il Severely Il
Al
Rating for the CGI- S Scale
m Visit2 (Day 0) m Visit 4 (week04)
Figure 8. Change in Clinical Global Impression of Severity (CGI-S).
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Table 2. Change in Modified Simpson Angus Scale (MSAS)

i ST Visit 2 Visit 3 Visit 4
(day 0) (N =509) (day 14 £2) (N =507) (day 28 +2) (N = 492)
Normal 508 (99.8%) 507 (100%) 492 (100%)
Minimal degree of movement disorder 1 (0.2%) 0 (0.0%) 0 (0.0%)
Clinically significant degree of movement disorder 0 (0.0%) 0 (0.0%) 0 (0.0%)
Severe degree of movement disorder is present 0 (0.0%) 0 (0.0%) 0 (0.0%)

safety and efficacy of the FDC of pantoprazole and levosulpir-
ide SR in patients with GERD who were unresponsive to PPI
monotherapy. The observed clinical benefits over the 28-day
treatment period suggest that this FDC may present a viable
therapeutic alternative for a subset of GERD patients with
partial or inadequate response to standard PPI therapy. How-
ever, the applicability of the results is limited to similar patient
populations under comparable clinical settings. Although the
multicentric approach enhances geographic and institutional
diversity, the lack of a comparator arm limits conclusions re-
garding the relative efficacy of the FDC versus existing stand-
ard-of-care treatments. Consequently, the generalizability of
these results to routine clinical practice should be interpreted
with caution.

The study successfully met its primary endpoint, confirm-
ing the clinical safety of the FDC in the target population. All
the reported AEs were as per the known profile of the drug. No
SAEs or unexpected AEs were reported in the present study,
and all the treatment-emergent adverse events (TEAEs) were
mild to moderate in severity.

Hyperprolactinemia is also a well-documented effect of
levosulpiride. The elevations in prolactin levels observed in our
study are consistent with the known dopaminergic antagonism
of levosulpiride and were not associated with any clinically
significant manifestations during the study period. No patient
was discontinued from the study due to hyperprolactinemia. In
a study conducted by Lozano et al (2007), levosulpiride was
given as 25 mg three times a day for 4 weeks, where galactor-
rhea was reported in 26.7% patients [21]. In another review by
Mucci et al (1995), it was reported that in all clinical studies of
levosulpiride, an increase of plasma prolactin concentration is
frequent and this is not always associated with clinical mani-
festations [22]. These findings are also consistent with those of
Kuchay and Mithal (2017), who reported significant prolactin
elevations during levosulpiride therapy, without persistent AEs
or SAEs [23]. Overall, the AEs observed in our study are con-
sistent with the known pharmacological profile of the study
drugs.

The observed safety profile is aligned with previously
published data, including findings of Singhai et al (2016), who
reported the absence of SAEs and no worsening of GERD
symptoms following combination therapy with pantoprazole
and levosulpiride. The observed safety profile in this study is
consistent with established clinical data for the combination
therapy of pantoprazole and levosulpiride [8, 21].

The most common AEs included headache, pyrexia, di-
arrhea, urinary tract infections, abdominal pain, constipation,
oropharyngeal pain, dizziness, cough, nasopharyngitis, testic-

ular pain, allergic rhinitis, nausea, and rhinitis. These findings
align with previous research by Hein (2011), who reported
that AEs associated with pantoprazole magnesium and panto-
prazole treatment were predominantly gastrointestinal, such
as diarrhea, vomiting, abdominal pain, and were mostly mild
to moderate in severity [24]. Similarly, Pradeep Kumar et al
(2017) also reported diarrhea, abdominal pain, and headache
as the most frequently reported AEs with pantoprazole therapy
[25].

The FDC of pantoprazole and levosulpiride demonstrated
significant efficacy in reducing GERD symptoms, as assessed
by validated scales like the FSSG Scale, Likert Scale, CGI-
I, and CGI-S. In the present study, the FDC of pantoprazole
and levosulpiride demonstrated a marked clinical benefit in
patients with GERD, as evidenced by a 71.45% reduction in
overall FSSG score. In particular, the mean FSSG score de-
creased significantly from 23.78 at baseline (visit 2) to 6.78
by visit 4, reflecting a substantial reduction in overall symp-
tom burden. This improvement was further supported by a
statistically significant mean (SD) change from baseline of
—16.99 (8.76) (P < 0.0001), emphasizing the efficacy of the
FDC of pantoprazole and levosulpiride in alleviating GERD
symptoms. These findings align with those reported by Sing-
hai et al (2016), who reported a 60.89% reduction in the mean
FSSG score, from 18.88 to 8.28, following treatment with the
FDC of pantoprazole and levosulpiride [8]. The slightly higher
magnitude of response observed in the current study may be
attributed to differences in baseline symptom severity, patient
population, or duration of therapy [10]. Furthermore, a study
conducted by Pradeep Kumar et al (2017) also reported a sig-
nificant reduction in the GERD symptoms in the group treated
with FDC of pantoprazole and itopride compared to pantopra-
zole monotherapy [25].

Furthermore, in the current study, acid reflux-related
symptoms and dyspeptic symptoms showed statistically sig-
nificant reduction by visit 4, reinforcing the clinical benefit
of FDC of pantoprazole and levosulpiride in alleviating these
symptoms in patients with GERD. These findings are consist-
ent with those of a prospective study by Lakhtakia et al (2024),
which demonstrated superior efficacy of FDC of pantoprazole
and itopride compared to pantoprazole monotherapy, showing
a significant reduction in acid reflux and overlapping dyspep-
tic symptoms in GERD patients [14]. Our findings align with
prior reports supporting the role of prokinetics as adjuncts to
PPIs. Additionally, an observational study by Wu et al (2019)
explored the anti-reflux effects of pantoprazole combined with
mosapride and domperidone in treating laryngopharyngeal
reflux disease. The study reported superior symptom control
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with combination therapy comparted to PPI monotherapy,
consistent with the observed benefits of prokinetic adjuncts in
GERD management [26].

The Likert Scale assessment demonstrated statistically
significant and progressive reduction in GERD symptom se-
verity over the course of study. The mean symptom sever-
ity score declined from 2.55 at baseline to 1.28 by visit 4.
The mean (SD) change from baseline was —1.26 (1.00) (P <
0.0001). Additionally, the proportion of patients reporting se-
vere symptoms decreased markedly from 54.2% to 10% by
visit 4. Notably, no patients reported very severe symptoms at
the end of the study. These findings highlight the substantial
symptom relief achieved with the FDC of pantoprazole and
levosulpiride. The outcomes observed in the present study ap-
pear superior to those reported by Remes-Troche et al (2014)
who evaluated the efficacy, safety, and tolerability of pantopra-
zole magnesium monotherapy in treating reflux symptoms in
GERD patients, reporting up to an 80% reduction in symptom
severity as assessed by the Likert Scale [27].

Improvement in overall patient condition was further
substantiated by CGI-I and CGI-S assessments. In this study,
98.5% of patients showed improvement in GERD conditions
in patient population, as measured by the CGI-I Scale by visit
4, and a significant reduction in disease severity measured by
the CGI-S. These outcomes are comparable to those reported
by Remes-Troche et al, (2014), who reported a 73% improve-
ment in symptom intensity for GERD patients receiving pan-
toprazole [27]. Additionally, the CGI-I and CGI-S Scales pro-
vided reliable quantification of patient outcomes, emphasizing
the efficacy of the treatment [28].

Notably, no movement disorder (neurological) side effects
were observed, and all patients were assessed as normal at
the end of the study. This may be attributed to the short dura-
tion of treatment as Shin et al (2009) reported that movement
disorders typically develop after prolonged exposure to levo-
sulpiride (12 to 27 months). The absence of such side effects in
this study further supports the safety of short-term administra-
tion of the FDC, highlighting the duration-dependent nature
of movement disorder risk and importance of treatment length
in safety evaluations [29, 30]. Nevertheless, caution remains
warranted, considering the known risk profile of levosulpiride,
particularly with prolonged use.

Collectively, the findings from this study, supported by
evidence from previous literature, underscore the clinical util-
ity of the FDC of pantoprazole and levosulpiride as a safe and
effective option for the short-term management of GERD.

Limitations of the study

This study has limitations. The single-arm, open-label design
limits the robustness of the findings, as it does not permit de-
finitive causal inference, control for a placebo effect, or allow
direct comparison with standard-of-care therapies. Treatment
response was primarily assessed using validated symptom-
based scoring systems and objective posttreatment evaluations
such as repeat endoscopy or 24-h pH/pH-impedance monitor-
ing were not included into the protocol. Although baseline en-

doscopy was performed, detailed characterization of findings
(e.g., esophagitis grading, hiatal hernia, Barrett’s esophagus)
and correlation with symptom response were not analyzed at
predefined endpoints. The absence of ambulatory reflux moni-
toring also limits differentiation between pathological reflux,
functional reflux, and hypersensitive esophagus. Refractory
GERD was defined as persistence of typical symptoms despite
at least 4 weeks of standard-dose PPI therapy. However, symp-
tom predominance and prior disease duration were not formal-
ly stratified. The short treatment duration (28 days) restricts
evaluation of long-term efficacy, recurrence after discontinua-
tion, and sustained safety outcomes. No SAEs were observed
during the study; however, levosulpiride carries potential neu-
rological, endocrine, metabolic, and cardiac risks, particularly
with prolonged use. Longer-duration, randomized controlled
studies are warranted to confirm the long-term safety and ther-
apeutic sustainability.

Conclusion

The study demonstrated that an FDC of pantoprazole and levo-
sulpiride was safe and effective for the short-term treatment of
GERD in patients unresponsive to the PPI monotherapy. The
substantial reduction in symptom severity, along with a manage-
able AE profile, highlights the clinical utility of this combina-
tion therapy. Future investigations employing randomized, con-
trolled designs, with extended follow-up periods and broader
inclusion criteria are warranted to explore the long-term safety,
sustained efficacy, and potential role of this FDC in the broader
landscape of evolving GERD management strategies.
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