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Summary
Background: Proton pump inhibitors (PPI) have no effect on non-acid reflux events 
which can continue to provoke gastro-oesophageal reflux disease (GERD) symptoms. 
Baclofen, a γ-aminobutyric acid agonist, can decrease non-acid reflux but its sympto-
matic benefit in refractory GERD symptoms is understudied.
Aims: To assess the efficacy of baclofen 10 mg t.i.d. vs placebo as add-on therapy in 
PPI-refractory GERD symptoms, in a randomised, double-blind, placebo-controlled 
study.
Methods: Patients with persisting typical GERD symptoms on b.i.d. PPI therapy were 
randomised to 4 weeks of baclofen 10 mg or placebo t.i.d. Before and after treat-
ment, patients underwent 24 h impedance-pH monitoring on-PPI. Throughout the 
study, patients filled out ReQuest diaries. Data were analysed using mixed models.
Results: About 60 patients were included (age 47.5 years [range 19–73], 41f/19 m), 31 
patients were randomised to baclofen. One patient withdrew consent and five in the 
baclofen group stopped treatment due to side effects. There was a trend towards 
a better response for general wellbeing in the baclofen-treated group compared 
to placebo (p  = 0.06). When subdividing patients according to symptom associa-
tion probability (SAP), only the SAP+ (n = 25) group improved significantly with ba-
clofen (pcorr = 0.02), and worsened with placebo (pcorr = 0.008). The total number of 
reflux events decreased over time (p = 0.01), mainly due to the baclofen condition 
(pcorr = 0.1). The number of reflux events with a high proximal extent dropped signifi-
cantly after baclofen (pcorr = 0.009), but not placebo.
Conclusion: Baclofen decreases several reflux parameters in PPI refractory GERD 
symptoms, but pH-impedance monitoring is necessary before treatment as only 
SAP+ patients experience clinical benefit after 4 weeks.
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1  | INTRODUC TION

Proton pump inhibitors (PPIs), the first-line treatment for patients 
with gastro-oesophageal reflux disease (GERD), significantly reduce 
the proportion of acid reflux, and provide healing of oesophagitis 
in the majority of patients, but have little to no effect on non-acid 
reflux.1,2 Among GERD specific symptoms, heartburn is more com-
monly linked to acid reflux but regurgitation is reported with similar 
frequency during acid and non-acid episodes.1,2

Combined multichannel intraluminal impedance and pH monitor-
ing (pH-MII) is a technique that allows the detection of both acid and 
non-acid reflux. It has been demonstrated that in up to half of pa-
tients with persisting reflux symptoms in spite of standard PPI ther-
apy, refractory acid reflux can be detected which often responds to 
a further increase in PPI dose.3 In the remaining patients, symptoms 
are possibly related to ongoing non-acid reflux, for which treatment 
options are limited.1,2,4

Reflux events, both acid and non-acid, mainly occur during 
transient lower oesophageal sphincter relaxations (TLOSRs).5,6 As 
TLOSR-related reflux is predominant in patients with mild to mod-
erate GERD, treatment of these patients by reducing TLOSRs may 
provide an addition to treatment with PPIs by reducing symptoms 
due to both acid and non-acid reflux. The gamma-aminobutyric 
acid type B (GABA-B) receptor agonist, baclofen, significantly re-
duces the occurrence of TLOSRs, thereby significantly decreasing 
reflux episodes after a meal in both healthy controls and patients 
with GERD.7–11 Furthermore, in patients with duodeno-gastro-
oesophageal reflux (DGOR) that persisted during PPI treatment, 
add-on therapy with baclofen improved both the objectively mea-
sured DGOR and a composite reflux symptom score.12,13 GABA-B 
agonists, therefore, have the potential to provide a next step in 
the treatment approach of GERD, when reflux symptoms are re-
fractory to PPI use.

However, to date, studies with baclofen as an add-on to PPI 
therapy have focused on mechanistic aspects such as the number 
of reflux events and their characteristics.9,12,14 These studies con-
firmed that adding baclofen inhibits weakly acidic reflux events that 
persist during PPI therapy. The symptomatic outcome of add-on 
baclofen therapy has not received a lot of attention.9,12,14 For this 
reason, baclofen is hardly advocated in most of the current treat-
ment algorithms and is at best considered only after pH-MII on PPI 
therapy established symptomatically relevant ongoing weakly acidic 
reflux.15–17 However, pH-MII is not available in every clinical prac-
tice, imposes a 24 h invasive measurement and relies on the analysis 
of the association of symptoms and reflux events, which also has 
major pitfalls.18 It remains to be evaluated whether add-on therapy 
with baclofen could be considered on the basis of persisting typical 
reflux symptoms on adequately dosed PPI therapy, without addi-
tional testing.

The primary objective was to assess improvement of general 
wellbeing, assessed by a validated reflux symptom questionnaire 
(ReQuest) of baclofen (Lioresal®) 10 mg three times daily compared 
to placebo in patients with refractory typical GERD symptoms, 

selected on a history of insufficient response to adequately dosed 
PPI therapy. Secondary endpoints were improvement of acid symp-
toms as assessed by ReQuest, improvement of objective measure-
ments of reflux parameters using 24 h pH-MII, and to assess the 
predictive value of the reflux assessment by 24 h pH-MII recordings 
on the primary outcome.

2  | MATERIAL S AND METHODS

2.1 | Subjects

Patients aged between 18 and 75 years with an incomplete control 
of typical GERD symptoms (heartburn and/or regurgitation at least 
three times per week for 12 weeks) in spite of PPI therapy 12 weeks 
prior to inclusion, with at least 8 weeks of PPI bid therapy were re-
cruited for participation in this study. Exclusion criteria were endo-
scopic signs of severe erosive oesophagitis (≥ grade C, Los Angeles 
classification) during PPI treatment in the 6 months prior to screen-
ing, systemic diseases known to affect oesophageal motility, surgery 
in the thorax or in the upper part of the abdomen, treatment with 
baclofen prior to the start of the study, and regular use of medica-
tions that may affect oesophageal and gastric motility. 85% of pa-
tients underwent upper endoscopy in the year prior to inclusion (all 
but one patient had endoscopic evaluation within 2 years prior to 
inclusion). Baclofen is not labelled for use in GERD.

The study was approved by the ethics committee of the 
University Hospital of Leuven (S51996) and was registered at Clini​
calTr​ials.gov (NCT03835442). All patients gave written informed 
consent before inclusion in the study.

2.2 | Study protocol

This was a randomised, parallel, double-blind, placebo-controlled, 
outpatient, single-centre study (Figure 1). All patients underwent a 
24-hour pH-impedance monitoring on b.i.d. PPI (which did not af-
fect the treatment allocation) as part of the standard clinical work-
up for refractory GERD symptoms, and filled out the ReQuest 
questionnaire at baseline. During a 2-week run-in period, patients 
were asked to fill out ReQuest daily diaries, after which they were 
randomly assigned by a computer-generated list to receive either 
oral baclofen (Lioresal®) or matching placebo t.i.d for a period of 
4 weeks. Both patients and investigators were blinded to the treat-
ment allocation. The outcome of the 24 h pH-MII, to which staff 
entering the patient in the study were blinded, had no impact on 
the randomisation.

Patients started to take one capsule containing 5 mg baclofen 
or placebo with meals t.i.d. for 7 days and then one capsule con-
taining 10  mg baclofen or placebo with meals t.i.d. for the re-
maining 21 days. The medication consisted of identically looking 
capsules of baclofen or placebo. After 4 weeks patients returned 
for a second 24 h pH-MII on-PPI and on study medication and 
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filled out a second ReQuest questionnaire, after which all patients 
were given the standard dose of baclofen (Lioresal®) 10 mg t.i.d. 
(open label) for another 4 weeks. The b.i.d. PPI therapy was contin-
ued for the entire study duration.

2.3 | Reflux symptom assessment

The Reflux Questionnaire (ReQuest) is a brief, valid, reliable and 
self-assessed GERD sensitive scale, tracking and quantifying 
GERD symptoms during treatment.19 It evaluates general wellbe-
ing, frequency and intensity of acid complaints, upper abdominal 
complaints, lower abdominal complaints, nausea and sleeping dis-
orders (see File S1). Daily ReQuest diaries were collected from all 
patients, starting 2 weeks prior to the start of treatment phase 
one, until the finish of the study. In order to process the data, av-
erages were calculated for every week, except for baseline diaries, 
which were averaged over the 2 weeks prior to starting the study 
medication.

2.4 | 24-h ambulatory pH-impedance monitoring

Gastro-oesophageal reflux was assessed using a 24-h oesophageal 
ambulatory pH-impedance monitoring (pH-MII), the current gold 
standard in the detection of reflux episodes.20 The following reflux 
parameters were investigated for each patient: total number of re-
flux events, number of acid and non-acidic reflux events, percentage 
of mixed reflux events (combined gas and liquid reflux), the proximal 
extent of reflux events defined as the proximal level to which the re-
flux event caused a drop of impedance, total 24-h oesophageal acid 
exposure time (AET, %time), symptom association probability (SAP) 
and symptom index (SI). A positive SAP was defined by a probability 
of 95% or more that symptoms were associated with reflux, and a 
positive SI was defined by 50% or more symptoms associated with 
reflux.1 Details of the method are provided in the File S1.

2.5 | Statistics

Data were analysed using SAS 9.4 (SAS Institute). All data are shown 
as mean ± SEM, however, results from pH-impedance measurement 
are shown as mean ± SD. The results from the intention to treat anal-
ysis are shown here, per-protocol analysis is shown in the File S1. The 
significance level was set at a p ≤ 0.05. The primary objective was to 
assess improvement of general well-being, assessed by the ReQuest, 
by baclofen (Lioresal®) 10 mg three times daily compared to placebo 
in patients with refractory GERD symptoms on PPI. Secondary end-
points were improvement of acid symptoms as assessed by ReQuest, 
improvement of objective measurements of reflux parameters, and 
to assess the predictive value of the reflux assessment by 24 h pH-
MII recordings on the primary outcome. The sample size was calcu-
lated at 58 subjects, based on a moderate effect size of 0.35, a power 
of 0.85, and alfa of 0.05.20 Further information on the analysis of re-
flux parameters and symptom responses can be found in the File S1.

3  | RESULTS

3.1 | Subjects

Sixty patients were assessed for eligibility and randomised. One pa-
tient finally decided not to participate in the study, so 31 patients 
were allocated to the baclofen arm and 28 to the placebo arm. Five 
patients dropped out of the study, all in the baclofen arm due to cen-
tral side effects (drowsiness, dizziness, headache and/or nausea). In 
total, 26 patients in the baclofen arm and 28 patients in the placebo 
arm completed the study (Figure 2). No differences in gender, age 
and BMI were found between both treatment groups (demographics 
in Table 1).

Based on the pH-MII on PPI prior to inclusion, and using the 
recent Lyon consensus criteria, 14 patients were classified as hav-
ing residual symptoms due to true refractory GERD, 18 due to re-
flux hypersensitivity and 22 due to functional heartburn.21 The 

F I G U R E  1   Outline of the study 
protocol (PPI = proton pump inhibitor).
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investigators were kept blinded from these findings during the entire 
study period. There was no difference in distribution between the 
baclofen and the placebo group (Table 2).

3.2 | Reflux symptom assessment

As can be seen in Table  3, general well-being improved signifi-
cantly over the course of the study, with lower scores meaning 
better general wellbeing (p  =  0.03). There was a trend towards a 
better response in the baclofen-treated group compared to the 
placebo-treated group (p  =  0.06). In a post hoc within treatment 
group analysis, general wellbeing only improved in the baclofen 
group (pcorr  = 0.034), and not in the placebo-group (pcorr  = 0.99). 
General wellbeing improved significantly in females but not in males, 

regardless of assigned treatment (p = 0.029). Although not signifi-
cant, this was in part due to a worse general wellbeing at baseline in 
women compared to men (pcorr = 0.12).

Acid complaints were significantly better at the end of the study 
period (p = 0.02), however, this was irrespective of the treatment. 
Also, upper gastro-intestinal (GI) symptoms improved over time 
(p = 0.001), again independent of the treatment.

3.2.1 | Subgroup analyses

When patients were divided into SAP positive (n  =  28) and SAP 
negative (n = 29) subgroups based on baseline pH-MII, we found a 
significant difference between treatment groups (p < 0.0001). The 
positive SAP group significantly improved in general wellbeing when 

F I G U R E  2   Consort trial flow diagram.

TA B L E  1   Demographics of the patients included in the analysis

Intention to treat
Baclofen arm 

(N = 31)
Placebo arm 

(N = 28) p-value

Gender (male/female) 10/21 9/19 >0.05

Age, years (median, IQR) 48 (38–58) 44 (39–58) >0.05

BMI, kg/m2 (median, 
IQR)

24.44 (21.45–
25.97)

25.69 (22.86–
28.13)

>0.05

Per protocol Baclofen arm 
(N = 26)

Placebo arm 
(N = 28)

p-value

Gender (male/female) 9/17 9/19 >0.05

Age, years (median, IQR) 46.5 (38–58) 44 (39–58) >0.05

BMI, kg/m2 (median, 
IQR)

23.67 (21.36–
25.87)

25.69 (22.86–
28.13)

>0.05

TA B L E  2   Distribution of the GERD classification based on the 
pH-impedance monitoring on PPI prior to inclusion and using the 
recent Lyon consensus criteria (p = 0.95)21

Intention to treat
Baclofen arm 

(N = 31)
Placebo arm 

(N = 28)

True refractory GERD 10 7

Residual reflux hypersensitivity 9 9

Residual functional heartburn 11 10

Per protocol
Baclofen arm 
(N = 26)

Placebo arm 
(N = 28)

True refractory GERD 7 7

Residual reflux hypersensitivity 9 9

Residual functional heartburn 10 12
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treated with baclofen (pcorr = 0.02), but worsened when treated with 
placebo (pcorr = 0.008). The negative SAP group displayed a large pla-
cebo effect (pcorr = 0.002), but did not respond to baclofen treatment 
(pcorr = 0.43). When patients were divided into SI positive (n = 36) 
and SI negative (n = 21), we found that patients with a positive SI im-
proved after placebo treatment (pcorr = 0.01) but not after baclofen 
treatment (pcorr = 0.16). No significant differences were found in pa-
tients with a negative SI following placebo treatment (pcorr = 0.06) or 
baclofen treatment (pcorr = 0.08).

Acid complaints showed the highest improvement in the SAP pos-
itive group receiving baclofen and the SAP negative group receiving 
placebo, however, this did not reach statistical significance. No differ-
ences were found when dividing patients into SI positive and negative.

When looking at the total ReQuest scores, a significant interac-
tion effect between time, treatment and SAP was demonstrated 
(p  =  0.022). Subgroup analysis revealed a significant decrease in 
total ReQuest scores in the SAP positive group treated with ba-
clofen, however, significance was lost after correction (pcorr = 0.13). 
We did find a significant effect of placebo in the SAP negative group 
(pcorr = 0.008).

An overview of symptom scores can be found in Table 3.

3.3 | 24-h ambulatory pH-impedance monitoring

We demonstrated a decrease in the total number of reflux events over 
time (p  =  0.01). This drop was driven by a significant decrease in 
the baclofen condition, however, after correction for multiple test-
ing, significance was not retained (68 ± 42 vs 48 ± 24 after 4 weeks, 
pcorr = 0.08; placebo: 71 ± 60 vs. 63 ± 53, pcorr = 0.17). Both baclofen 
and placebo did not significantly alter the number of acid reflux epi-
sodes. The number of non-acid reflux episodes however tended to de-
crease after baclofen (46 ± 30 vs 34 ± 21, pcorr = 0.12), which did not 
occur after placebo treatment (53 ± 59 vs 49 ± 53, pcorr = 0.74). After 
baclofen treatment, the number of reflux events with a high proximal 
extent was significantly lower (22 ± 20 vs 11 ± 10, pcorr = 0.004), and 
was unaltered after treatment with placebo (30 ± 41 vs. 24 ± 31, 
p  =  0.60). There was no difference in the total acid exposure time 
or the total bolus exposure time before and after treatment with ba-
clofen or placebo.

The number of heartburn and regurgitation symptoms indicated 
on the pH-MII measurement were similar in the baclofen arm and 
the placebo arm before treatment. After treatment, the num-
ber of heartburn and regurgitation events during the pH-MII 

TA B L E  3   Results of reflux symptom assessment using the validated ReQuest score.19,23 Results are shown as mean ± SEM

p value Group Baseline Week 4 Within group analysis

Reflux symptom assessment

General well-being Main effect of time p = 0.03
Treatment-by-time interaction effect: p = 0.06
Gender-by-time interaction effect: p = 0.029

Baclofen 4.67 ± 0.43 3.62 ± 0.43 pcorr = 0.034

Placebo 4.53 ± 0.41 4.14 ± 0.46 pcorr = 0.99

Male 3.57 ± 0.39 3.51 ± 0.55 pcorr = 0.91

Female 5.13 ± 0.37 4.11 ± 0.38 pcorr = 0.002

Acid complaints Main effect of time p = 0.02
Treatment main effect: p = 0.84
Treatment-by-time interaction effect: p = 0.27

Baclofen 11.92 ± 2.17 8.95 ± 2.67 pcorr >0.05

Placebo 15.45 ± 3.42 10.69 ± 2.74 pcorr >0.05

Upper GI symptoms Main effect of time p = 0.001
Treatment main effect: p = 0.57
Treatment-by-time interaction effect: p = 0.97

Baclofen 15.10 ± 2.44 11.22 ± 2.63 pcorr >0.05

Placebo 15.20 ± 3.07 8.75 ± 2.13 pcorr >0.05

Total Request Main effect of time p = 0.001 Baclofen 11.17 ± 1.40 7.91 ± 1.77 pcorr >0.05

Placebo 11.14 ± 1.78 8.03 ± 1.53 pcorr >0.05

p value Group Baseline Week 4 Within group analysis

Subgroup analysis

General well-being Treatment-by-time-by-SAP interaction 
effect (p < 0.0001)

SAP + Baclofen 5.35 ± 0.60 3.76 ± 0.55 pcorr = 0.02

Placebo 5.01 ± 0.65 5.22 ± 0.64 pcorr = 0.008

SAP - Baclofen 3.97 ± 0.56 3.50 ± 0.65 pcorr = 0.43

Placebo 3.95 ± 0.54 2.87 ± 0.55 pcorr = 0.002

Acid complaints Treatment-by-time-by-SAP interaction 
effect (p = 0.23)

SAP + Baclofen 12.31 ± 2.46 6.57 ± 2.25 pcorr >0.05

Placebo 18.56 ± 4.69 16.19 ± 4.17 pcorr >0.05

SAP - Baclofen 13.60 ± 3.80 10.96 ± 4.56 pcorr >0.05

Placebo 10.97 ± 4.81 3.53 ± 1.40 pcorr >0.05

Total reQuest Treatment-by-time-by-SAP interaction 
effect (p = 0.022)

SAP + Baclofen 13.06 ± 1.69 8.82 ± 2.16 pcorr = 0.13

Placebo 11.99 ± 2.14 10.44 ± 1.91 pcorr >0.05

SAP - Baclofen 9.08 ± 2.17 7.10 ± 2.83 pcorr >0.05

Placebo 9.91 ± 3.17 4.43 ± 2.05 pcorr = 0.008
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monitoring decreased, both in the baclofen and in the placebo con-
dition. However, this did not reach statistical significance.

4  | DISCUSSION

The management of patients with refractory typical reflux symp-
toms on adequately dosed PPI therapy is challenging. In most cases, 
there is little or no gain in further increasing acid-suppressive ther-
apy, and anti-reflux surgery is not the appropriate option for the ma-
jority of these patients.15,17 Add-on of agents that modify motility of 
the stomach, oesophagus and oesophagogastric junction is a poten-
tially attractive option, but there is a lack of options of established 
efficacy.15,17

In patients with refractory GERD symptoms despite PPI, this 
study showed that baclofen tended to improve general wellbeing as 
measured by the validated ReQuest questionnaire better than pla-
cebo. When evaluating subgroups derived from the pH-MII on b.i.d. 
PPI before inclusion in the study, we found that patients with a pos-
itive symptom association by means of a positive SAP, had a signifi-
cant improvement of general well-being when taking baclofen, while 
there was no significant placebo effect in this group. In contrast, 
in patients with a negative SAP (i.e. functional heartburn) general 
wellbeing improved significantly with placebo, but not with baclofen 
treatment (Figure 3). Subdividing patients according to SI confirmed 
the significant placebo effect in patients with a negative SI, but did 
not show an effect of baclofen in the positive SI group, indicating 
that SAP but not SI identifies potential responders. General wellbe-
ing improved more in females than in males, but this was probably 
attributable to a worse general wellbeing at baseline in females com-
pared to males.22

Acid-related symptoms tended to improve most in the SAP pos-
itive group after baclofen and in the SAP negative group after 
placebo, again emphasising the susceptibility of patients with 
functional heartburn to a large placebo effect. Also, upper GI symp-
toms and the total ReQuest scores were lowered after treatment 
with baclofen only in the SAP positive group. Of note, on average 
symptoms did not improve to a level below the threshold for clini-
cally relevant GERD symptoms of 3.37, as established for the total 
ReQuest score.19,23

The magnitude and importance of the placebo effect in patients 
with reflux disease have been described before. A meta-analysis by 
Cremonini et al.24 found symptomatic improvement in 19% of GERD 
patients treated with placebo, and this was more common among 
patients with NERD (18.31% vs 11.87% in erosive oesophagitis). 
Limsrivilai et al.25 studied the effect of an 8-week treatment period 
with imipramine, a tricyclic antidepressant or placebo in patients 
with reflux hypersensitivity and functional heartburn. Although 
quality of life improved more in the imipramine group, no differ-
ence was found in the percentage of responders (defined as having 
a >50% improvement of the GERD score) between imipramine and 
placebo, demonstrating a large placebo effect in reflux hypersensi-
tivity and functional heartburn patients.

As previously mentioned, the majority of studies investigat-
ing the effect of baclofen focused on the mechanistic effects of 
baclofen, and not on change in symptoms over a period of several 
weeks. Some studies investigated the effect of a single dose of ba-
clofen, and other RCTs looked at symptom registrations during the 
24 pH- or pH-MII monitoring, or only used questionnaires at the 
beginning and end of the treatment period. A study by Cacciglione 
et al.13 found that the intensity of symptoms improved with baclofen 
in a small group of GERD patients (n  =  16), but not with placebo, 
in a 4-week trial with baclofen 10  mg q.i.d. None of the patients 
in this study however, were refractory GERD patients. In a study 
by Cossentino et al.,26 a significant improvement in regurgitation, 
belching and symptom scores were found after 2 weeks of treatment 
with baclofen (n = 23). However, all patients in this study were se-
lected based on abnormal acid exposure time on pH-MII at baseline. 
The authors also described a large placebo effect for heartburn, re-
gurgitation, chest pain and symptom scores (n = 20).

F I G U R E  3   (A) General well-being improved significantly 
in the baclofen (pcorr = 0.02) but not in the placebo group. (B) 
Improvement in general well-being was significant in the SAP 
positive group that received baclofen (pcorr = 0.01) and in the 
SAP negative group that received placebo (pcorr = 0.0003) 
(SAP = symptom association probability).
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Our study demonstrated that only patients with a positive SAP 
(and not SI) experience benefit from treatment with baclofen. This 
implicates that only patients with an established association be-
tween reflux and symptoms are good candidates for treatment with 
baclofen. Rome IV criteria consider reflux hypersensitivity a func-
tional disorder, as there seems to be an increased sensitivity to reflux 
events within the physiological range. On the other hand, in these 
patients reflux events are still the trigger.27 This may explain the 
beneficial effect of baclofen in the current study and is in line with 
previous suggestions that these patients, if carefully selected, may 
benefit from anti-reflux surgery.28 Patients with a negative SAP, the 
functional heartburn group, displayed a large placebo effect and in 
those patients, adding baclofen to a PPI treatment will not have an 
added value. These data support the hypothesis that symptoms in 
patients with functional heartburn are not reflux-related, and that 
this group of patients will not benefit from reflux inhibitors. Patients 
with functional heartburn might benefit more from therapy with 
neuromodulators, although more studies are needed to confirm 
this.25,29,30

The objectively measured reflux parameters (total number of reflux 
episodes and the number of reflux episodes with a high proximal 
extent) decreased after baclofen treatment, but not after placebo 
treatment (Figure 4). These findings are in line with earlier studies, 
reporting a decrease in total number of reflux events, the number 
of acid and non-acid reflux events with baclofen.9,11–13 We could 
not demonstrate a difference in the number of acid reflux events, 
which probably reflects the fact that patients in our study were al-
ready on double dose PPIs, with a low residual number of acid reflux 
events. We demonstrated significantly less reflux episodes with a 

high proximal extent after baclofen, but not after placebo. Similar 
findings were obtained in a study by Beaumont et al.31 Lowering the 
number of proximal reflux events may be relevant for a decrease in 
symptoms, which was already alluded to in several studies. Zerbib 
et al.32 reported that the proximal extent of reflux was the only 
factor associated with reflux perception in patients on PPI therapy. 
Cicala et al.33 found that in NERD patients, proximal extent is the 
major determinant of symptom perception. A decrease in the proxi-
mal extent of reflux might also suggest a potential therapeutic ben-
efit of baclofen in patients with extra-oesophageal reflux symptoms, 
but this needs to be further elucidated.

Five out of the 31 patients (16%) allocated to the baclofen treat-
ment arm discontinued the treatment due to central side effects 
such as drowsiness, dizziness, headache and/or nausea. This num-
ber is in line with most previous studies.13,14,26 We acknowledge that 
there are several patients that do not tolerate baclofen. However, 
a subgroup of patients, those with a positive SAP, can benefit from 
baclofen, and therefore we believe it is worthwhile to try baclofen in 
this patient group, also in light of the lack of alternative non-surgical 
treatment options.

This study has some important clinical implications. First of all, 
empirical add-on therapy with baclofen in GERD patients with per-
sisting typical symptoms in spite of double-dose PPI therapy does 
not seem justified. The use of baclofen should be limited to patients 
who display a positive SAP for typical reflux symptoms (heartburn 
and/or regurgitation) during PPI therapy. Secondly, SAP is a bet-
ter discriminator to diagnose reflux hypersensitivity compared to 
SI. Limitations of the study are the focus on typical GERD symp-
toms only, the setting in specialist care, and the short duration of 

F I G U R E  4   (A) The total number of 
reflux events decreased after baclofen 
treatment (pcorr = 0.1), however, not after 
placebo treatment. (B) the number of 
reflux events with a high proximal extent 
decreased significantly after baclofen 
(pcorr = 0.009) but not after placebo 
treatment.
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treatment. The findings can not necessarily be extrapolated to 
extra-oesophageal GERD symptoms, to primary care or to treatment 
periods longer than 4 weeks.

In conclusion, this study demonstrated that baclofen can be used 
as an add-on therapy in PPI-refractory GERD patients with proven 
residual reflux hypersensitivity on PPI. However, approximately one 
in seven patients may not tolerate baclofen. Patients with residual 
functional heartburn on PPI do not benefit from anti-reflux therapy, 
which is in line with previous studies.
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