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Introduction
Gastro-oesophageal reflux, also called “acid reflux,” occurs when the stomach contents back up into the 
oesophagus and/or mouth.1 It occurs because the sphincter muscle at the lower oesophagus is designed to allow 
vomiting to occur as a protective mechanism. Occasional reflux is normal and can happen in healthy infants, 
children, and adults, most often after eating a meal.1 Most episodes are brief and do not cause troublesome 
symptoms or complications.

In contrast, people with gastro-oesophageal reflux disease (GORD) experience bothersome symptoms or damage 
to the oesophagus as a result of acid reflux.2 

The most common symptoms of GORD are:3,4

•	 Heartburn – This typically feels like a burning sensation in the centre of the chest, which sometimes spreads 
to the throat. It most often happens after a meal.

•	 Indigestion (dyspepsia) - Pain and discomfort felt in the lower chest or abdomen, during or after meal.  

Other symptoms of GORD may include:

•	 Regurgitation – This is when stomach contents (acid combined with undigested food) flow back into the 
mouth or throat, producing an acid taste in the mouth.

•	 Acid taste in mouth

•	 Stomach pain (pain in the upper abdomen)

•	 Chest pain

•	 Difficulty swallowing (dysphagia) or pain on swallowing (odynophagia)

•	 Persistent laryngitis/hoarseness (due to acid irritating the vocal cords)

•	 Persistent sore throat or cough

•	 Sense of a lump in the throat.

Diagnosis and treatment of GORD
Most patients with typical symptoms of GORD do not require diagnostic testing.5 However, in patients with 
alarm symptoms such as dysphagia, odynophagia, anorexia, weight loss and upper gastrointestinal bleed, 
upper endoscopy investigation is warranted.5 The use of pH testing is reserved for certain clinical settings when 
further management is needed in patients who partially or showed complete lack of response to treatment.5

Treatments for GORD include lifestyle changes, over-the-counter medications, prescription medications and 
surgery if medication does not work or if patients do not want to take medication on a long-term basis.6

Smoking cessation and weight loss should be recommended to GORD patients who smoke and are obese, 
respectively.7 Raising the head of the bed and avoiding late evening meals are effective in nocturnal GORD.7 

While lifestyle modifications may be effective in reducing or eliminating GORD symptoms in some patients, 
the majority of patients will require pharmacological therapy.8 Appropriate medical therapies vary with the 
severity of symptoms and include antacids, alginates, proton pump inhibitors (PPIs), and histamine 2 receptor 
antagonists (H2RAs)* (Table 1).8,9 An algorithm for the management of GORD in primary-care adapted from 
National Institute for Health and Clinical Excellence (NICE) guidelines is presented in Figure 1.
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The most widely practised strategy for symptomatic GORD is reducing gastric acidity. Over-the-counter antacids 
are mostly used for mild symptoms; their onset of action is rapid, but their effect is short lived.10 

In patients with moderate to severe symptoms, PPIs have become first-line therapy due to their profound 
and consistent acid suppression.5,11 However, PPI therapy has limitations. Many patients have an incomplete 
symptom response and others, either because of general unease with taking long-term medication or because 
of the intermittent nature of symptoms, prefer to address reflux symptoms with as needed medication. 

Patients with mild symptoms who have not responded to prescribed PPIs may be offered a H2RA as an 
alternative.12 However, the use of H2RAs may be limited in the treatment of GORD due to sudden pharmacologic 
tolerance, which can occur after a single dose, and interactions with other medicines.13,14

Alginate-based preparations create a near neutral pH ‘raft’ floating on top of acidic digestive juices that settles in 
the region of the acid pocket, potentially offering more effective targeted therapy.15 Alginate-based formulations 
offer rapid symptom relief, making them a preferred option for on-demand treatment.16

Figure 1. Proposed algorithm for the treatment of GORD adapted from the NICE guidelines20 

Proton pump inhibitors
Based on current evidence, PPIs provide symptom 
relief in approximately 50% to 80% of patients 
with GORD.5 Complete relief of heartburn with PPIs 
occurs at a rate of approximately 11.5 percent 
per week.21 For many people, short-term PPI use  
(4–8 weeks) is appropriate.22-24 PPIs can be stepped-
down or ‘deprescribed’ in symptom-free patients 
starting from 4 weeks.25 The expected duration of 
treatment should be discussed with patients when 
initiating a PPI so they are aware that it is intended for 
short-term use. Ongoing treatment may be indicated 
if symptom resolution has not been achieved or for 
patients with complications associated with GORD.26

Side effects of long-term PPI
Long-term PPI treatment is associated with a small 
increase in the risk of adverse outcomes, including 
bone fractures,27 malabsorption of nutrients,28-30 
chronic kidney disease,31 increased susceptibility to 
some bacterial infections such as Clostridium difficile 
infection,26,32 community-acquired pneumonia28,33 
and dementia.34 The magnitude and significance of 
these side effects is uncertain.

Reviewing long-term PPI use 
Because PPI use is very prevalent, there are likely 
to be several patients who are being treated with a 
higher dose than is necessary or for longer than is 
recommended.35 BPAC recommends that PPI use is 
regularly reviewed to determine whether long-term 
treatment is still indicated, or whether a lower dose or 
stopping completely could be trialled.36 

It may be appropriate to step down or discontinue PPI 
treatment in some patients, such as:25 

•	 Patients who have been taking a PPI for 
a minimum of four weeks and have had a 
complete resolution of their symptoms. 

•	 When the risks associated with ongoing 
treatment outweigh the benefits.

•	 When ongoing use is not indicated, e.g. 
prescribed for ulcer prophylaxis and the NSAID 
has been stopped.

According to BPAC, long-term treatment with a PPI 
is indicated in some patients, e.g. for those with 
Barrett’s oesophagus, chronic NSAID treatment or 
erosive, ulcerative or stricturing GORD that has been 
confirmed by endoscopy.26 However, periodic review 
of PPI treatment is recommended in these patients 
to ensure that the lowest effective dose is being 
prescribed to manage symptoms.26

In Australia, the Pharmaceutical Benefits Advisory 
Committee (PBAC), has stated that high-dose PPIs 
appear to be over-prescribed, for excessively long 
periods of time and particularly among older people.37

This has resulted in restrictions being placed on the 
prescription of PPIs listed on the Pharmaceutical 
Benefits Scheme (PBS) General Schedule, as well as 
changes to the terminology, criteria and the number 
of repeats.38
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Table 1. Summary of therapies for GORD17-19

Alginates Antacids PPIs H2RAs*

Mode of action Prevents reflux by forming 
a raft on top of stomach 
contents

Temporarily 
neutralises 
stomach acid

Reduces 
stomach acid 
production

Reduces 
stomach acid 
production

Onset of action Quick Quick Slow Slow

Duration of action Long Short Long Long
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Stepping down PPIs
A “step down” approach involves slowly reducing the dose over time before 
withdrawing the medicine completely.36 Patients should be warned about possible 
rebound symptoms; abrupt withdrawal of a PPI can cause rebound gastric acid 
secretion, leading to symptoms which may be mistaken for the re-emergence of 
GORD and consequently the resumption of PPI use and dependence.39

This rebound acid secretion can be prevented by stepping down the dose over 
a few weeks, e.g. halving the daily dose, then taking the medicine on alternate 
days before discontinuing the PPI completely.36 Some patients may require 
another medicine to manage their rebound symptoms, e.g. a H2RA, antacid, or 
alginate-based preparations.25 Up to 85% of patients on long-term PPI therapy 
for GORD could be stepped down to lower dose PPI or alginate therapy alone, 
leading to clinical and cost benefits.40,41 Patients who are trialling stepping down 
to a lower dose or stopping PPI treatment should be reminded about lifestyle 
modifications to help manage the symptoms of GORD.36 

A protocol for stepping down PPIs over two to four weeks25,36,42

Step 1: Establish the patient’s regular PPI requirements. 

Step 2: Halve the daily dose of the PPI or change the frequency of dosing, 
e.g. from twice daily to once daily or from daily use to alternate days. 
Patients who have been on a high dose may require a second or third 
step-down to reach the lowest dose, e.g. 10 mg on alternate days. 

Step 3: Stop the PPI. 

If GORD symptoms occur at any stage during the step-down process or 
after stopping, trial a H2RA, or an antacid, or an alginate-based preparation.

Breakthrough symptoms on PPIs
A 2008 survey by the American Gastroenterological Society found that, despite 
the efficacy of PPIs, 38% of patients on once-daily PPI therapy had breakthrough 
symptoms.43 Of these, 65% experienced symptoms at night.43 Furthermore, only 
23% of patients on a PPI reported that they were completely satisfied with their 
current therapy.43 In a systematic review of randomised clinical trials of patients 
on PPIs, the prevalence of persistent troublesome heartburn was 32% and of 
any heartburn was 52%.44 Indeed, the vast majority of patients who remain 
symptomatic on a standard (once-daily) dose of PPI will continue to experience 
symptoms on even higher doses of PPIs.45

The first step in the management of refractory GORD is optimisation of PPI 
therapy.22 Patients should be reminded about the importance of taking PPIs daily 
in order to achieve maximum benefit.5,9 Taking PPIs at the correct time is also 
key - 30 minutes prior to a meal.5,9 Another important step in optimising PPI 
treatment is the continuous need to follow life style modifications.46 Interestingly, 
a study has shown that splitting the PPI dose throughout the day improves 
control of intragastric pH.47 However, spreading the PPI dose in this way may 
reduce compliance.5 

The addition of an H2RA at night may relieve nocturnal symptoms, but to avoid 
tachyphylaxis developing, a regimen of two weeks on and two weeks off is 
recommended.48 Additional adjuvant therapy with an alginate preparation may be 
of benefit after meals and at night.48 Changing to an alternative PPI can be trialled 
but the evidence for this is low.48 Finally, other nonpharmacological methods 
could be considered, such as endoscopic treatment or anti-reflux surgery.5

Steps for optimisation of PPI therapy5,9,48

Lifestyle modifications
Improve compliance
Ensure proper dosing time
Split the PPI dose
Change to another PPI
Add non-PPI medication (H2RA, alginate-based preparations)

Why do breakthrough symptoms occur on 
PPIs?
GORD is the result of stomach contents entering the oesophagus, where they are not 
as well tolerated.49 
This is usually prevented by the lower oesophageal sphincter.50 Transient lower 
oesophageal sphincter relaxations can allow the contents at the top of the stomach 
(the highly acidic ‘acid pocket’) to reflux into the oesophagus.50,51 In fact, up to 80% 
of GORD episodes are caused by transient lower oesophageal sphincter relaxations.52

The acid pocket
A relatively new concept of the postprandial ‘acid pocket’ – a layer of acid pooling 
in the proximal stomach – explains the paradox of increased heartburn after eating 
despite the buffering effect of food and supports the concept of using postprandial 
alginate preparations to manage these symptoms.48 The acid pocket appears due to 
the proximal cardia region of stomach escaping the buffering effect of meal53 and is 
visible 15 minutes postprandially.54 The presence of the acid pocket is exacerbated by 
hiatus hernia and reduced lower oesophageal sphincter pressure.50 

Gaviscon: an alginate-based preparation
Gaviscon is a combination of sodium alginate and antacid. Alginate is a polysaccharide 
derived from seaweed. An alginate-antacid formulation creates a raft that targets the 
acid pocket.15 The raft is formed by the reaction of sodium alginate with gastric acid 
to form an alginic acid gel. This gel floats on top of the stomach contents due to its 
reduced density resulting from entrapped carbon dioxide formed by the reaction of the 
bicarbonate in antacids with gastric acid. Unlike traditional antacids which chemically 
neutralize gastric acid, or H2RAs which pharmacologically reduce acid secretion, 
alginate raft-forming agents appear to act primarily by a physical, rather than a 
chemical or pharmacological means. This unique mechanism of action provides both 
the rapid onset of action of conventional antacids and a longer effective duration, up 
to 4 hours.16

Kwiatek et al. demonstrated that alginates displace the acid pocket away from the 
oesophagogastric junction in patients with GORD.55 Furthermore, scintigraphic analysis 
of patients with a large hiatus hernia revealed that an alginate-antacid preparation 
forms a raft within minutes of ingestion and co-localises with the acid pocket and, 
compared with antacids, increases subdiaphragmatic positioning of the acid pocket 
and decreases the number of acid reflux episodes.15 This has clinical implications 
for patients with postprandial GORD, who may be able to adequately control their 
symptoms with alginates.15 The acid pocket also persists after PPI treatment,56 thus 
alginates may also benefit patients with insufficient response to PPIs. 

Alginates for the first-line treatment of mild 
GORD symptoms
A 2017 systematic review and meta-analysis demonstrated that alginates (usually 
formulated in combination with antacids) were significantly superior at improving 
GORD symptoms compared with antacids alone and placebo.57 Alginate therapy was 
uniformly favoured over antacids or placebo in all studies.57 The same systemic review 
and meta-analysis showed that compared to PPIs or H2RAs, alginates appeared less 
effective but the difference was not statistically significant.57 The authors of the review 
suggested that alginate could be used as a first-line treatment for patients with mild 
GORD symptoms, thus reducing the need for acid suppressive therapy.57 
Two studies compared an alginate-based preparation with omeprazole and found that 
the alginate-based preparation was noninferior to omeprazole for the treatment of 
moderate, episodic heartburn.58,59

The role of alginates in the step-down of PPIs
Two studies have evaluated the efficacy of an alginate suspension in stepping down 
or off of PPIs.60,61 Murie et al. showed that among patients taking an alginate 
suspension during the step-down/cessation of therapy, 83% successfully reduced 
or stopped their PPIs at the end of 1 year.60 Similarly, Coyle et al. demonstrated 
that 75% of patients taking an alginate suspension stepped down or off their PPIs 
at 1 year.61
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Alginates combined with PPIs in patients with 
severe or PPI-unresponsive GORD
A randomised controlled trial found that alginate plus omeprazole significantly 
increased the incidence of complete heartburn resolution compared to omeprazole 
alone in patients with GORD (56.7% vs 25.7%) (Figure 2).62 The symptom frequency 
was at least 2 days per week during the 1-month period before entering the study.

Figure 2. Alginates as add-on treatment to PPIs in GORD62 

Another randomised controlled trial showed that the addition of an alginate-based 
preparation for patients with persistent reflux symptoms despite PPI therapy 
significantly reduced the frequency and severity of heartburn as well as reducing 
the frequency of regurgitation and night-time symptoms.63 

The results of this trial indicate that adding an alginate-based preparation, with 
the complementary modes of action to PPIs, offers the benefit of an additional 
reduction in reflux symptoms without significant adverse events.

Much of the ongoing research examines the efficacy of alginate-based preparations 
as add-on therapies to PPIs. This has the potential to change management 
strategies because it offers gastroenterologists an alternative to escalating PPI 
doses, which is the current standard practice.54

TAKE-HOME MESSAGES
•	 Over-the-counter medications can provide relief in patients with mild 

GORD symptoms.

•	 Alginate-based preparations have a different mechanism of action to 
antacids.

•	 The acid pocket is a layer of acid pooling in the proximal stomach after 
a meal. 

•	 Alginate-based preparations physically form a raft that floats on top of 
the acid pocket preventing acid refluxing back into the oesophagus.

•	 Alginate-based preprations are superior to antacids to improve GORD 
symptoms.

•	 PPIs are first line therapy for moderate to severe GORD symptoms. 

•	 Many people taking PPIs still have persistent symptoms. 

•	 PPI use should be regularly reviewed to determine whether treatment 
is still indicated.

•	 Rebound acid hypersecretion can occur after stopping prolonged PPI 
treatment.

•	 Alginate-based preparations work non-systemically so are also suitable 
during pregnancy and breastfeeding.

•	 Alginate-based preparations are an option for different types of reflux 
symptoms:

	- 	occasional GORD symptoms.
	- 	breakthrough symptoms on PPIs.
	- 	stepping down/off PPIs.  

•	 Corrective antireflux surgery is an option when pharmacotherapy is 
unsuccessful.

EXPERT’S CONCLUDING COMMENTS

GORD is a very common symptom that burdens many patients with a 
significant reduction in their quality of life. PPIs remain the mainstay in 
our treatment armament but they only reduce acid production and do not 
treat the actual pathology which is a poorly functioning lower oesophageal 
barrier. This is why at least a third of PPI users fail this treatment alone.  
Alginates create a short term improvement in barrier function and their 
use along with optimising acid control can lead to clinical improvement in 

some patients. Those who have alarm symptoms or who fail treatment are 
candidates for referral for further investigation including endoscopy and 
pH studies. Fundoplication is an appropriate effective option for some of 
these patients but many do not want surgery. There is growing evidence 
for the place of procedures such as Stretta but we need more options in 
this therapeutic gap.

<Lee, please delete red heading and red reference>

Re
sp

on
de

rs
 (%

)

Complete resolution of heartburn 
for 7 consecutive days up to the 

last day of medication

p=0.05

PPI + alginate (n=30) PPI (n=35) PPI + alginate (n=30) PPI (n=35)

p=0.05

He
ar

tb
ur

n-
fr

ee
 d

ay
s 

(%
)

Heartburn-free days during 
the 28-day observation period

Treatment of GORD during pregnancy and 
breastfeeding 
Between 30 – 50% of pregnant women experience symptoms of GORD.64 Evidence 
from randomised controlled trials regarding the safety of GORD medications 
during pregnancy is scarce.65 Available evidence from non-randomised studies 
suggests that the use of alginates, antacids, PPIs and H2RAs for GORD during 
pregnancy presents no known significant safety concerns for either the mother 
or baby. In studies of alginate use in pregnancy, no particular risks have been 
shown for both mother and unborn baby when alginate was administered during 
all trimesters of pregnancy.66 Antacids are safe for use during pregnancy and give 
immediate relief.67 The use of PPIs during pregnancy is not associated with an 
increased risk for birth defects, miscarriage, preterm birth, or perinatal mortality or 
morbidity.64,68-71 The use of H2RAs in pregnancy is not associated with any increase 
in risk of miscarriage, preterm birth or small-for-gestational-age baby.72 

Drugs having a minimal systemic effect, such as alginates, are preferred during 
breast feeding, but evidence from clinical trials is lacking.73 

Surgical treatment of GORD
Candidates for surgical therapy of GORD include patients who are concerned about 
long-term pharmacotherapy, and patients who develop adverse events and who are 
unable to comply with regular, long-term medical treatment.5 Furthermore, patients 
with an abnormal pH test while on maximum PPI dose, symptoms of regurgitation, 
large hiatal hernia and possibly those with symptoms associated with non-acid 
reflux, may also require surgery.5 

Laparoscopic surgical fundoplication is the most common surgery for GORD but the 
rate of utilisation has been substantially decreasing in recent years.5 Endoluminal 
therapies provide effective symptomatic control in a subset of patients and are a 
suitable alternative to medical or surgical treatment.5 Two available endoluminal 
techniques are EsophyX® and Stretta.5 The EsophyX® device, or transoral 
incisionless fundoplication, creates a valve at the oesophagogastric junction.5 
Stretta is an endoscopic device that uses radiofrequency energy applied to the 
muscles of the lower oesophageal sphincter and the gastric cardia resulting in an 
improvement of reflux symptoms.74 
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