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Abstract
Introduction: Proton pump inhibitors therapy success in the treatment of gastroesophageal reflux disease (GERD) is a diffi-

cult task because the extent of mucosal damage has no relation with the severity of the symptoms.
Aim: To establish the efficacy of pantoprazole treatment in patients with erosive reflux disease (ERD) and in those with 

non-erosive reflux disease (NERD), by assessing symptom relief and quality of life. Treatment duration and adverse events as-
sociated with pantoprazole treatment were analysed.

Material and methods: This meta-analysis was based on three multicentre, prospective, open-label, phase IV trials conducted 
in Slovenia, Poland, and the Russian Federation. In total, 252 patients with GERD were included and treated with pantoprazole  
40 mg once daily for 4 or 8 weeks, depending on the fulfilment of predefined healing criteria. Symptoms were assessed by 
patients on a scale from 0 to 3 and the quality of life on a rating scale from 1 to 10.

Results: Forty-five percent of patients fulfilled the healing criteria after 4 weeks of treatment, and 70% of patients after  
8 weeks of treatment. Patients who failed to reach the healing criteria reported significant reduction of symptoms severity. The 
response to 8-week treatment was significantly higher in patients with ERD (76%) when compared to patients with NERD (64%). 
Discontinuation of treatment after 4 weeks was not associated with worsening of symptoms and did not affect quality of life. 
Pantoprazole treatment was associated with improvement of symptoms and the quality of life of GERD patients over 8 weeks of 
treatment and showed that GERD patients with persisting symptoms benefit from prolonging treatment to 8 weeks. Treatment 
with pantoprazole 40 mg was very well tolerated – more than 90% of patients were without adverse events throughout the whole 
study and only 4 patients discontinued the treatment due to adverse events related to pantoprazole treatment.

Conclusions: Pantoprazole 40 mg was associated with complete relief of GERD-related symptoms in the majority of patients 
with ERD and NERD. Furthermore, the severity of symptoms was significantly reduced in patients without complete relief of 
symptoms. Pantoprazole also continuously improved the quality of life of GERD patients over 8 weeks of treatment and was 
very well tolerated throughout the whole study. Therefore, this meta-analysis suggests that pantoprazole 40 mg once daily is an 
effective and well-tolerated choice for providing symptom relief of patients with GERD.

Introduction 
Gastroesophageal reflux disease (GERD) is a com-

mon condition that develops when gastroesophageal 
reflux causes troublesome symptoms or complications. 
According to the Montreal definition, the diagnosis is 

established upon the presence of characteristic symp-
toms that the patient finds disturbing, regardless of 
their duration. Further classification of oesophageal 
and extra-oesophageal syndromes is based on diagnos-
tic procedures that prove reflux of the gastric contents 
or the presence of characteristic and non-characteris-
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tic syndromes or complications [1]. The prevalence of 
GERD in industrially developed countries is about 20% 
with an incidence of 4.5 per 100,000 inhabitants. Both 
sexes are equally prone to the disease and morbidity 
increases with age. Twenty to forty percent of individ-
uals experience reflux-related symptoms at least once 
monthly, 12% once a week, and 5% every day [1, 2]. 
Gastroesophageal reflux disease symptoms affect many 
aspects of patients’ lives including their quality of life, 
physical and mental well-being, and productivity [3]. 
Work absenteeism and increased use of health care 
resources result in high costs associated with GERD 
[4, 5]. Furthermore, epidemiological evidence suggests 
oesophageal adenocarcinoma is associated with pro-
longed GERD symptoms [6]. 

About 60% of primary care patients who suffer from 
untoward reflux symptoms lack endoscopically visible 
lesions in the oesophagus lining, while 35% of patients 
have reflux (erosive) oesophagitis (75% mild corre-
sponding categories A and B according to Los Angeles 
classification, and 25% severe, corresponding category 
C or D according to the same classification). From 5% 
to 11% of patients can develop complications such as 
stricture, ulcer, or Barrett’s oesophagus [7]. 

State-of-the-art treatment involves proton pump 
inhibitors (PPI), which rapidly and successfully sup-
press the production of gastric acid, resulting in rapid 
symptom relief and high rates of oesophageal healing 
[8, 9]. Proton pump inhibitors treatment provides fast 
symptom relief but does not remove the main patho-
genic factors, which leads to a high rate of relapse 
after successful treatment. Furthermore, PPI therapy 
success is a difficult task because the extent of mu-
cosal damage has no relation with the severity of the 
symptoms.

The present meta-analysis of three clinical studies 
with similar protocols (all under the same name PAN-
STAR), hereafter called PAN-STAR studies, aims to fur-
ther assess pantoprazole (Nolpaza®) in clinical practice. 

Aim
The primary goal of the PAN-STAR studies (Efficacy 

and safety of PANtoprazole in the treatment and Symp-
Tom relief in patients with gAstRoesophageal reflux dis-
ease (GERD)) was to establish the efficacy of treatment 
with 40 mg of pantoprazole and the effect of treatment 
duration on symptom control in patients with erosive 
reflux disease (ERD) and in those with non-erosive re-
flux disease (NERD). The secondary goal was to estab-
lish the effect of this treatment on the quality of life 
of patients with ERD and in patients with NERD. Addi-
tionally, analysis of adverse events due to pantoprazole 
treatment was performed.

The studies were supported by the KRKA pharma-
ceutical company. However, KRKA did not support this 
meta-analysis.

Material and methods
The three PAN-STAR clinical studies that formed the 

basis for this meta-analysis included 252 patients and 
were conducted in Slovenia, Poland, and the Russian 
Federation. The first patient was enrolled on 1st Novem-
ber 2009 and last patient on 6th December 2012. The 
trial and all of the amendments were reviewed by Inde-
pendent National Ethics Committees (IECs) in all partici-
pating countries, appointed by corresponding regulatory 
authorities. Additionally, the study was also approved 
by the Local Ethics committees, where needed. EUdraCT 
code: 2009-017229-20.

All studies were multicentre, prospective, open-la-
bel, phase IV, conducted in 34 medical centres. Patients 
were treated for 4 to 8 weeks (depending on the fulfil-
ment of healing criteria) with gastro-resistant tablets 
pantoprazole (Nolpaza®, produced by Krka, d. d. Novo 
mesto, Slovenia) in the dose of 40 mg. The tablets could 
not to be chewed or crushed but had to be swallowed 
whole one hour before a meal with some water.

The study population consisted of adult (above  
18 years old) patients with gastroesophageal reflux dis-
ease of both genders. Upper endoscopy was performed 
at the time of inclusion in all patients to establish the 
presence or absence of ERD. During the study, the pa-
tients were not allowed to take any medications that 
could affect the results of the study (sucralfate, miso-
prostol, H

2-receptor inhibitors, other proton pump inhib-
itors, ketoconazole, itraconazole). They were allowed to 
take antacids if necessary. 

Patients with oesophageal or gastric malignancies, 
renal impairment (serum creatinine > 300 µmol/l), 
those positive for Helicobacter pylori infection, patients 
with GERD symptoms that had been unsuccessfully 
treated with proton pump inhibitors during a period 
of 6 months prior to inclusion, those with active ulcer 
disease (gastric, duodenal), and patients who had been 
treated with a proton pump inhibitor, H

2-receptor inhib-
itor, sucralfate, or misoprostol 30 days or less prior to 
the first visit were not included in the study (Figure 1).

There were three visits during the study:
•	 Week 0 (initial visit): Upper endoscopy was per-

formed in all included patients and the presence or 
absence of ERD was recorded. All patients started 
treatment with pantoprazole gastro-resistant tablets 
in a dose of 40 mg daily for 4 weeks.

•	 Week 4 (second visit): Patients were assessed for 
healing criteria fulfilment: absence of the primary 
symptom, heartburn, or regurgitation during the last 
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7 days before the control visit or its presence on 
not more than one day in the last week before the 
control visit, but in a mild form; no other symptom 
should be more marked than it was at the begin-
ning of the treatment and should not be considered 
severe by the patient. Treatment with pantoprazole 
was stopped in all patients fulfilling the healing 
criteria. A visit for reassessment of remission was 
planned after 4 weeks.
Treatment with pantoprazole 40 mg daily was con-
tinued for the next 4 weeks in all patients that failed 
to fulfil the healing criteria. 

•	 Week 8 (third visit): End of the study. During this 
last control visit both patients in remission after  
4 weeks of treatment and patients treated with 
pantoprazole 40 mg for 8 weeks were examined.
All 252 patients were included in the safety analysis, 

and 249 patients were included in the efficacy analysis 
due to lack of data in 3 patients. 

The severity of a symptom was assessed by patients 
on a scale from 0 to 3, where 0 means no symptoms; 
1 – mild, occasional symptoms; 2 – moderate to severe 
symptoms; and 3 – severe symptoms. Patients assessed 
the total symptom severity score as a combined score 
on a scale from 0 to 3 for each symptom.

The quality of life in relation to gastroesophageal 
reflux disease was assessed by patients using the 1 to 
10 rating scale, where 1 means worst quality of life (if 
the condition markedly reduces the patient’s ability for 
daily activities) and 10 means high quality of life (if the 
reflux disease does not interfere with the patient’s daily 
activities).

Because of the reasonably large sample, the asymp-
totic z-test was used to assess the difference between 
means of two variables measured in the same popula-
tion. Analogously, an asymptotic 95%-confidence inter-

val (CI) for the difference between means was used for 
interval estimation. 

Results
Patient characteristics
The study population consisted of 96 (38%) males 

and 156 (62%) females with an average age of 48.7 
±15.8 years (min. 18 years, max. 82 years). The aver-
age body mass index was 27.1 ±4.89 kg/m2 (95% CI: 
26.47‒27.67). The average body weight did not signifi-
cantly change during the study, being 77.8 ±16.19 kg  
(95% CI: 75.8‒79.79) at the first visit and 77.03  
±16.21 kg (95% CI: 74.91‒79.16) at the third visit (after 
8 weeks).

In total 54 (21.4%) patients reported tobacco smok-
ing, and 198 (78.6%) patients were non-smokers. Two 
(0.8%) included patients consumed alcohol excessively, 
6 (2.4%) patients regularly, 137 (54.4%) patients oc-
casionally, and 107 (42.4%) patients did not consume 
alcohol. 

At study entry 48 (19%) patients had been treated 
with antiulcer medication during the past 30 days: 46 
(18.3%) patients had been given antacids, and 2 (0.8%) 
patients had been given H2-receptor inhibitors. In the 
month before entering the study, 204 (81%) patients 
had received no preliminary therapy with any antiulcer 
medication.

At the beginning of the studies 203 (80.6%) pa-
tients were without any concomitant therapy. For-
ty-nine (19.4%) patients were treated with concom-
itant therapy, among them 19 (7.5%) patients with 
acetylsalicylic acid (ASA) and 9 (3.6%) patients with 
non-steroidal anti-inflammatory drugs (NSAID). Af-
ter 4 weeks of treatment 219 (86.9%) patients were 
without any concomitant therapy. From the 33 (13.1%) 
patients who were still receiving concomitant ther-
apy, 11 (4.4%) patients were treated with ASA and  
7 (2.8%) patients with NSAID. After 8 weeks of treat-
ment, there were 27 (10.7%) patients with concomi-
tant therapy, among them 8 (3.2%) patients treated 
with ASA and 4 (1.6%) patients with NSAID. Two hun-
dred and twenty-five (89.3%) patients  received no 
concomitant therapy.

At the time of enrolment 139 (55%) patients had 
had the present symptomatic condition for more than 
2 months, 43 (17%) patients 1 to 2 months, 29 (12%) 
patients 3 to 4 weeks, 28 (11%) patients 1 to 2 weeks, 
and 13 (5%) patients up to 1 week.

On the day of enrolment 10 (4%) patients had had 
the present reflux disease more than 2 years, 139 (55%) 
patients 1 to 2 years, 46 (18%) patients 6 to 12 months, 
24 (10%) patients up to 6 months, and for 33 (13%) 
patients it was the first occurrence. 

Figure 1. Scheme of the study

Patients with GERD

Upper endoscopy

Pantoprazole 40 mg 4 to 8 weeks 

End of the study

Unhealed patient  
at 8 weeks

Treatment according  
to the doctrine

ERD NERD
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Score A oesophagitis according to Los Angeles clas-
sification was found in 92 (37%) patients, score B in  
41 (16%) patients, and score C in 2 (1%) patients.  
In 117 (46%) patients no endoscopically detectable 
changes of the oesophageal lining were found – mean-
ing no oesophagitis.

Hiatal hernia was found in 114 (45%) patients, 135 
(54%) patients were without hiatal hernia, and we do 
not have data for 3 (1%) patients.

In 13 (5%) patients the presence of a Helicobacter 
pylori infection was confirmed by a positive rapid ure-
ase test. Nevertheless, these patients were included in 
ITT analysis. In other patients a negative urease test 
was found.

The study population had the following signs and 
symptoms: 247 (98%) patients had heartburn, 213 
(85%) patients regurgitation, 80 (32%) patients dys-
phagia, 114 (45%) patients retrosternal pain, 152 (60%) 
patients epigastric pain, 152 (60%) patients eructation, 
95 (38%) patients nausea, 57 (23%) patients cough, and 
4 (2%) patients had other signs and symptoms.

The leading symptom was the symptom that was de-
scribed by the patient as the most frequent and the most 
disturbing, and was also the most marked; 1 patient 
could have one or more leading symptom/s. Heartburn 
was the most frequently occurring leading symptom, 
experienced by 233 (92%) patients, 150 (60%) patients 
experienced regurgitation, 16 (6%) patients dysphagia, 
33 (13%) patients retrosternal pain, 65 (26%) patients 
epigastric pain, 50 (20%) patients eructation, 11 (4%) 
patients nausea, 11 (4%) patients cough, and 4 (2%) pa-
tients experienced other signs and symptoms as leading 
symptoms. 

At the beginning of the study, there were 50 (20%) 
patients with only one leading symptom, 108 (43%) pa-

tients with two leading symptoms, 76 (30%) patients 
with three leading symptoms, 11 (4%) patients with  
four leading symptoms, and 7 (3%) patients with five 
leading symptoms. 

Treatment evaluation
Patients reaching the healing criteria
Reaching the healing criteria was defined as the 

absence of the primary symptom (heartburn or regur-
gitation) during the last 7 days before the control visit 
or its presence on not more than 1 day in the last week 
before the control visit, but in a mild form. No other 
symptom should be more marked than it was at the 
beginning of the treatment, i.e. it must not be severe.

After 4 weeks of treatment, 110 (44%) patients out 
of 249 fulfilled the healing criteria, and after 8 weeks 
of treatment 164 (66%) patients out of 249 fulfilled the 
healing criteria. If we exclude the patients with incom-
plete data, then 110 (45%) patients out of 246 fulfilled 
the healing criteria after 4 weeks of treatment and 164 
(70%) patients out of 234 after 8 weeks of treatment. 
For 15 patients, there were not enough data by which 
the healing criteria could be determined (Figure 2).

After 8 weeks of treatment significantly more (p < 
0.0001) erosive patients reached the healing criteria 
than non-erosive patients (Figure 3).

Total severity score of leading symptoms
The total severity score of leading symptoms was 

4.86 ±2.31 (95% CI: 4.57‒5.15) at the first visit as as-
sessed by 249 patients, 1.11 ±1.45 (95% CI: 0.92‒1.29) 
at the second visit as assessed by 245 patients, and 0.54 
±1.07 (95% CI: 0.4‒0.67) at the third visit as assessed 
by 233 patients. The improvement in the total severity 
score of leading symptoms was significant (p < 0.0001) 

 ERD NERD ERD NERD
 4 weeks 8 weeks

 All patients          Only patients with complete data

Figure 3. Erosive and non-erosive patients reach-
ing healing criteria
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throughout the study, indicating that pantoprazole had 
a continuous positive effect on the severity of leading 
symptoms during 8 weeks of treatment (Figure 4).

In the group of patients in remission after 4 weeks 
of treatment (and stopping treatment after 4 weeks), 
a sustained improvement in the total severity score 
of leading symptoms was demonstrated at the con-
trol visit after 8 weeks. The GERD patients treated for  
8 weeks clearly reached a further improvement in the to-
tal severity score of leading symptoms after 8 weeks of 
treatment compared to 4 weeks of treatment (Figure 4).

The total severity score of leading symptoms was 
decreased to the same extent in both erosive and 
non-erosive patients (Figure 5).

Individual symptoms
The average score for the heartburn symptom was 

2.17 ±0.82 (95% CI: 2.07‒2.27) at the first visit as as-
sessed by 249 patients, 0.55 ±0.71 (95% CI: 0.46‒0.64) 
at the second visit as assessed by 245 patients, and 
0.26 ±0.54 (95% CI: 0.19‒0.33) at the third visit as as-
sessed by 233 patients.

The average score for the regurgitation symptom 
was 1.6 ±0.99 (95% CI: 1.48‒1.73) at the first visit as-
sessed by 249 patients, 0.44 ±0.66 (95% CI: 0.36‒0.52) 
at the second visit assessed by 245 patients, and 0.26 
±0.57 (95% CI: 0.18‒0.33) at the third visit assessed by 
233 patients.

The improvement in heartburn and regurgitation 
symptoms was significant (p < 0.0001) throughout the 
study, indicating that pantoprazole also had a contin-
uous positive effect on heartburn during 8 weeks of 
treatment.

Next to symptoms such as heartburn and regur-
gitation, dysphagia, retrosternal pain, epigastric pain, 
eructation, nausea, and cough were also significantly 
reduced during the PAN-STAR studies. 

Total symptoms severity score 
The total symptoms severity score was 8 ±4.14 (95% CI:  

7.49‒8.52) at the first visit as assessed by 249 patients, 
2.03 ±2.42 (95% CI: 1.73‒2.33) at the second visit as as-
sessed by 245 patients, and 1 ±1.8 (95% CI: 0.76‒1.23) 
at the third visit as assessed by 233 patients. 

The improvement in all symptoms severity score 
was significant (p < 0.0001) throughout the study, in-
dicating that pantoprazole had a continuous positive 
effect on the severity of all symptoms together during 
8 weeks of treatment (Figure 6).

In the group of patients in remission after 4 weeks 
of treatment (and stopping treatment after 4 weeks), 
a sustained improvement in the total symptoms se-
verity score was demonstrated at the control visit after  
8 weeks. The GERD patients treated for 8 weeks clearly 
reached a further improvement in the total symptoms 
severity score after 8 weeks of treatment compared to 
4 weeks of treatment (Figure 6).

The total symptoms severity score was decreased 
to the same extent in both erosive and non-erosive pa-
tients (Figure 7).

 Baseline 4 weeks 8 weeks Baseline 4 weeks 8 weeks Baseline 4 weeks 8 weeks

  All patients    Patients in remission    Patients treated 8 weeks

Figure 4. Total severity score of leading symptoms – comparison between groups
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The effect of treatment on the patient’s quality of life
The average score for the quality of life was 4.65 

±2.06 (95% CI: 4.4–4.91) at the first visit as assessed by 
249 patients, 7.61 ±2.01 (95% CI: 7.36–7.86) at the sec-
ond visit as assessed by 245 patients, and 8.41 ±1.83 
(ACI: 8.18, 8.65) at the third visit as assessed by 234 
patients.

The average score for the quality of life gradually 
increased until the end of the study. The increase was 
significant (p < 0.0001), indicating that pantoprazole 
has a continuous positive effect on the quality of life 
during 8 weeks of treatment (Figure 8). 

In the group of patients in remission already af-
ter 4 weeks (and stopping treatment after 4 weeks) 
weeks, a sustained improvement in the quality of life 
was demonstrated at the control visit after 8 weeks. 
The GERD patients treated for 8 weeks clearly reached 
a further improvement in quality of life after 8 weeks of 
treatment compared to 4 weeks of treatment (Figure 8).

The quality of life was increased to the same extent 
in both erosive and non-erosive patients after 4 weeks. 
However, after 8 weeks of treatment a significant differ-
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Figure 6. Total symptoms severity score – comparison between groups
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Figure 7. Total symptoms severity score in ero-
sive and non-erosive patients
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ence in improvement in the quality of life (p < 0.05) was 
demonstrated in erosive patients compared to non-ero-
sive patients (Figure 9).

Safety evaluation
The criterion for the safety evaluation was the over-

all incidence of drug-related adverse events (adverse 
reactions). All 252 patients were included in the safety 
analysis.

Treatment with pantoprazole 40 mg was well tol-
erated. More than 90% of patients throughout the 
whole study period were without adverse events. Ad-
verse reactions with causal relationship to the study 
medication appeared in 18 patients (7.1% of patients).  
The most common adverse reactions were constipation 
(5 patients, 2%), nausea (4 patients, 1.6%), flatulence 
(3 patients, 1.2%), hypersensitivity (3 patients, 1.2%), 
and headache (3 patients, 1.2%). Four patients discon-
tinued the treatment due to adverse reactions after the 
initial visit.

Discussion
A number of multicentre, controlled, randomised 

studies have demonstrated that pantoprazole in dai-
ly doses of 40 mg administered for 4–8 weeks is an 
optimal dosing regimen in non-erosive reflux disease 
and mild to moderate erosive reflux disease, compared 
to histamine-2-receptor antagonists (H

2RAs) [10–14]. 
The rate of endoscopy confirmed that healing was sig-
nificantly higher in patients on pantoprazole therapy 
compared to that observed with H

2RA therapy [10, 12, 
15–19]. Pantoprazole was approved by the FDA in 2000 
for the treatment of erosive esophagitis associated 
with GERD. It has been used in more than 100 different 
countries worldwide [20].

The efficacy and safety of pantoprazole for the treat-
ment and symptom relief in patients with gastroesoph-
ageal reflux disease were studied in three multicentre, 
open labelled, prospective, phase IV PAN-STAR studies. 
The target population was selected according to typical 
GERD symptoms (troublesome heartburn and/or regur-
gitation) in all three clinical trials. Reported reflux symp-
toms duration was 1 to 2 years in half of the patients 
and 4% of included patients were symptomatic for more 
than 2 years. No endoscopically detectable changes of 
the oesophageal lining were found in 46% of patients. 

Gastroesophageal reflux disease symptom profile 
did not differ in patients with ERD and in those with 
NERD. Recent studies have demonstrated that patients 
with NERD are more difficult to manage than those 
with ERD and that progression to ERD is relatively un-
common in these patients [21]. Two hundred fifty-two 
patients were included in this meta-analysis (efficacy 
analysis was performed in 249). The studied population 
had a mean age of 48.7 ±15.8 years, and 62% of includ-
ed patients were female. A relatively large proportion 
of included patients were non-smokers (198 patients, 
78.6%), while only 107 (42.4%) patients denied drinking 
alcohol. One third of patients had accompanying dis-
eases, of which the majority (57 patients; 22.6%) had 
arterial hypertension; 19.4% of patients had concomi-
tant therapy. 

Little is known about the possible differences in the 
therapeutic response to the PPIs with regard to geograph-
ical and ethnic differences in patients with GERD. Small 
differences in the interpretation of symptoms can have 
a major influence on the trial results. There is frequent dis-
agreement between everyday clinical practice and report-
ed clinical trial results, which can be attributed to studied 
endpoints and selected patient population [22, 23].

A number of behavioural factors are thought to trig-
ger GERD. Many studies identified a significant associa-
tion between GERD, smoking, and alcohol consumption 
[24, 25]. Furthermore, a number of significant associa-
tions were demonstrated with the use of prescription 
medications such as NSAIDs, anticholinergic drugs, ni-
trates, benzodiazepines, and calcium antagonists [2].

In general, the cure rates in GERD and the disap-
pearance of clinical symptoms depend on baseline 
symptom severity and the patients’ compliance with 
the PPI treatment [26]. The time to resolution of heart-
burn and other symptoms did not differ significant be-
tween different PPIs [27]. 

In different clinical studies using different PPIs, com-
plete disappearance of clinical symptoms at 8 weeks 
of treatment was reported in 65–67% of the treated 
patients, and endoscopic cure was observed in 85–90% 
of the patients. No significant differences between pro-
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ton pump inhibitors were observed in the rate of clinical 
remission of GERD and cure of ERD [28]. Seventy-thir-
ty-two percent of GERD patients have resistant and 
troublesome symptoms of heartburn and regurgitation 
regardless of PPI therapy [29]. 

The results in the PAN-STAR studies show that pan-
toprazole in a dose of 40 mg was found to be highly 
effective and safe in the treatment of GERD. In the in-
tention-to-treat analysis, 44% of patients met the heal-
ing criteria after 4 weeks of treatment, and this number 
increased to 66% after a further 4 weeks of treatment. 
When excluding the patients with incomplete data, 110 
(45%) patients out of 246 fulfilled the healing criteria 
after 4 weeks of treatment and 164 (70%) patients out 
of 234 after 8 weeks of treatment. The average total 
symptom severity score was significantly reduced after 
4 weeks of treatment and decreased even further by 
8 weeks (including 40% of patients in remission, who 
stopped treatment with pantoprazole after 4 weeks 
of treatment). The average symptom severity score 
at enrolment was 2.03 (on the scale 0–3) and 1.00 at  
8 weeks. 98.4% of patients receiving pantoprazole for 
4 weeks experienced significant relief of leading symp-
toms with the average score of 1.11. 93.6% of patients 
reported average leading symptom severity score of 
0.54 after 8 weeks of treatment. Both treatment dura-
tions were associated with a significant increase in the 
quality of life. 

Pantoprazole 40 mg demonstrated a continuous im-
provement of the relief of symptoms and the quality 
of life of GERD patients during 8 weeks of treatment, 
showing that GERD patients with persisting symptoms 
benefit from prolonging treatment to 8 weeks. At the 
same time, no significant increase in the severity of 
symptoms and no significant decrease in the quality 
of life were found 4 weeks after they discontinued the 
therapy in patients who fulfilled the healing criteria af-
ter 4 weeks of treatment. Symptom resolution rate after 
4 and 8 weeks, as well as quality of life improvement, 
were lower in patients with NERD when compared to 
patients with oesophagitis. Several other recent studies 
report similar findings, possibly indicating that patients 
with NERD are a more heterogeneous population than 
patients with erosive disease [30, 31]. 

Proton pump inhibitors are generally very well tol-
erated, and they are rarely associated with adverse 
reactions. The most common adverse effects of treat-
ment in this group of medicines are headache, nausea, 
diarrhoea, abdominal pain, fatigue, and dizziness [32]. 
Diarrhoea was observed in 4.5% of the patients during 
a 1-year treatment with pantoprazole, nausea in 2.7% 
of the patients, vomiting in 2.3% of the patients, and 
dizziness in 1.8% of the patients [33]. Pantoprazole was 

demonstrated to have a favourable tolerability profile in 
a British post-authorisation surveillance study in 11,541 
patients, where adverse events were reported in only 
107 patients. The most significant adverse reactions 
were diarrhoea, nausea, headache, and dizziness [34]. 
Recently published data have demonstrated that daily 
pantoprazole maintenance therapy for up to 15 years 
for severe acid peptic disease is effective and well tol-
erated with no identified safety concerns. The moder-
ate pantoprazole-induced hypergastrinaemia was not 
associated with any clinically relevant transformation 
of gastric mucosa [35]. 

The results of this meta-analysis agree with these 
findings. More than 90% of patients were without ad-
verse events throughout the whole study. Adverse reac-
tions with causal relationship to the study drug appeared 
in 7.1% of patients. The most common adverse reactions 
were constipation (5 patients, 2%), nausea (4 patients, 
1.6%), flatulence (3 patients, 1.2%), hypersensitivity  
(3 patients, 1.2%), and headache (3 patients, 1.2%). Only 
4 patients discontinued the treatment due to adverse 
events related to the pantoprazole treatment.

Conclusions 
The results of the present meta-analysis of the PAN-

STAR clinical studies show that pantoprazole 40 mg was 
associated with complete relief of GERD related symp-
toms in the majority of patients with ERD and NERD. In 
patients without complete relief of symptoms the sever-
ity of symptoms was significantly reduced. Furthermore, 
pantoprazole 40 mg significantly improved the quality 
of life of treated patients and was very well tolerated 
throughout the whole study. Therefore, this meta-anal-
ysis suggests that pantoprazole 40 mg once daily is an 
effective and well tolerated choice for providing symp-
tom relief of patients with GERD. 
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