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Abstract Refractory gastro-oesophageal reflux disease (GORD) is described when
reflux symptoms have not responded to 4–8 weeks of proton pump inhibitor
therapy and occurs in a heterogeneous mixture of patients. The causes of
refractory GORD include inadequate acid suppression, non-acid gastro-
oesophageal reflux, and non-reflux causes of GORD symptoms including
achalasia, gastroparesis and functional heartburn. Upper gastrointestinal
tract endoscopy should initially be performed to identify the presence of oe-
sophagitis, and exclude other diagnoses including eosinophilic oesophagitis
and peptic ulcer disease. Patients with refractory symptoms but with a normal
upper endoscopy are more difficult to diagnose and may require ambulatory
pH monitoring, impedance testing, oesophageal motility tests and gastric
emptying scans. The primary goal of treatment is symptom reduction and
eventual elimination, which can be achieved with proper identification of the
underlying cause of the symptoms.

Gastro-oesophageal reflux disease (GORD) is
defined as symptoms or tissue injury due to ab-
normal reflux of gastric contents into the oeso-

phagus, and is the most expensive digestive dis-
ease.[1] Studies have identified the prevalence of
GORD to be 10–20% of the population.[2] Severe

THERAPY IN PRACTICE
Drugs 2009; 69 (14): 1935-1944

0012-6667/09/0014-1935/$55.55/0

ª 2009 Adis Data Information BV. All rights reserved.



GORD is also amajor risk factor for oesophageal
adenocarcinoma,[3] which is the cancer with the
fastest growing incidence in the US.[4] GORD
occurs as a result of dysfunction of the anti-reflux
barrier at the oesophago-gastric junction; this
barrier is anatomically and physiologically com-
plex and vulnerable to a number of potential
mechanisms of reflux. The two main patterns of
lower oesophageal sphincter (LOS) dysfunction
are hypotensive LOS and pathological transient
inappropriate LOS relaxations.[5,6]

The primary symptom of GORD is heartburn,
a retrosternal burning discomfort located in the
epigastric area, which may radiate upwards to-
wards the neck. Atypical manifestations of GORD
refer to those symptoms that are extra-oesophageal
(pulmonary or ear, nose and throat [ENT] mani-
festations) in origin, or symptoms that are oeso-
phageal in nature but are not typical GORD
symptoms (e.g. non-cardiac chest pain). ENT
manifestations include reflux laryngitis and globus;
pulmonary manifestations include chronic cough,
asthma and aspiration pneumonia.

The mainstay of medical treatment for GORD
consists of acid suppression. The most potent
pharmacological agents for GORD are the pro-
ton pump inhibitors (PPIs). The PPIs act by
blocking the H+/K+-adenosine triphosphatase
(ATPase) on the apical surface of the parietal
cells in the stomach. PPIs are usually given either
once or twice daily and are typically well toler-
ated. Adverse effects have been reported in up to
5% of patients, the most common being head-
aches and diarrhoea.

There is no consensus definition of refractory
GORD, but the term usually implies continued
reflux symptoms after at least 4–8 weeks of twice-
daily PPI therapy.[7,8] Surveys of GORD patients
receiving PPI therapy show that 25–42% of pa-
tients are refractory to a once-daily PPI, of which
25% would respond to an increase in PPI dosing
to twice daily.[9,10] However, 42% of GORD pa-
tients are dissatisfied with their PPI treatment
outcomes.[11] Although, this survey did not de-
termine the cause of PPI failure, the percentage
of GORD patients with refractory symptoms
may be substantial. In general, patients with
refractory GORD can be classified as either

patients who require more aggressive medical
therapy (more medications, better compliance
with medications or optimal timing) or patients
who have other non-reflux causes of their symp-
toms (table I).

For patients with refractory GORD, there is
no standardized management algorithm and this
can be a challenge for the clinician. The primary
goal of treatment is symptom reduction and
eventual elimination, which can be achieved by
stepwise assessment and management in most
patients.

1. Initial Evaluation

The primary symptoms of GORD are heart-
burn and regurgitation. In patients with typical
symptoms who respond to medical therapy,
no further testing is needed. Patients with symp-
toms consistent with GORD but who do not
respond to a trial with a PPI taken before
breakfast are usually tried on a twice-daily PPI

Table I. Causes of refractory gastro-oesophageal reflux (GORD)

Acid reflux related

Non-compliance

Inadequate dosing or timing

Rapid proton pump inhibitor metabolism

Nocturnal acid breakthrough

Zollinger-Ellison syndrome

Non-GORD conditions

Eosinophilic esophagitis

Pill esophagitis

Infectious esophagitis

Candida albicans

cytomegalovirus

herpes simplex virus

Dermatological disorders

epidermolysis bullosa acquisita

pemphigus vulgaris

cicatrial pemphigoid

lichen planus

Motility disorders

achalasia

diffuse oesophageal spasm

Gastroparesis

Functional heartburn
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dose (before breakfast and dinner). Failure to
respond to a 4- to 8-week trial of high-dose PPIs
indicates refractory GORD (an 8-week trial
will allow most patients to respond). In these
patients, a detailed history should be obtained
to determine the presence of the alarm symptoms
of dysphagia, gastrointestinal (GI) bleeding
(overt or occult) and weight loss. Physical ex-
amination of these patients should exclude the
presence of any epigastric mass or signs of GI
bleeding.[12,13]

Patient compliance with both the dosing and
timing of PPI therapy needs to be assessed, as this
is the most common cause for refractory symp-
toms of GORD. Patients should be instructed to
take their PPIs 30 minutes prior to breakfast and
dinner, as PPIs only affect actively secreting
ATPase, which are transported to the surface of
the parietal cell only after the intake of a meal.
However, in one survey 70% of primary care phy-
sicians did not fully understand the importance of
timing of PPIs to meals and hence prescribed the
drug to be taken at inappropriate times.[14] Ad-
ditionally, one study found that as many as 45%
of GORD patients did not take their once-daily
PPIs as prescribed during a 4-week period.[15]

Although for many patients with GORD the tim-
ing of PPI ingestion has little influence on clinical
response, there is substantial individual varia-
bility and for patients with refractory GORD
symptoms proper timing of PPIs is important. In
the absence of any worrisome signs and symp-
toms, a non-compliant patient should be re-
assessed after a 4- to 8-week period of taking their
PPI medication at the prescribed times.

If a patient is taking twice-daily PPI therapy,
at least one meal (breakfast or lunch) should be
ingested before the evening dose to ensure that
there are maximal possible numbers of ATPase
binding sites available. The optimal timing of
the evening dose is before dinner. No significant
therapeutic benefit has been identified between
different formulations of PPIs for refractory
GORD, albeit individual patients may experience
varying responses and adverse effects while re-
ceiving different PPIs.[12] Switching between PPIs
may be appropriate in situations of intolerance
to a PPI.

2. Diagnostic Approach

2.1 Anatomic Assessment: Endoscopy

The goal of diagnostic testing for refractory
GORD patients is to determine the underlying
cause(s) of the symptoms and to exclude the pre-
sence of other serious diseases that can mimic re-
flux symptoms. The value of upper GI endoscopy
in patients whose PPI treatment failed has not been
adequately studied. Overall, most patients will
have a normal endoscopy. However, upper GI
endoscopy can reveal an alternative diagnosis and
is needed clinically to sort out the underlying cause
of the symptoms. A number of potential causes for
refractory GORD symptoms can be determined
with an upper GI endoscopy. Oesophagitis of
various causes, oesophageal strictures, gastric ul-
cers, and even oesophageal and gastric cancers can
all present with symptoms similar to GORD.Non-
reflux causes of oesophagitis include eosinophilic
oesophagitis, pill-induced oesophagitis, infectious
oesophagitis and autoimmune disorders.

Eosinophilic oesophagitis is a chronic dis-
order that commonly presents in young adults
aged between 20 and 40 years. Eosinophilic
oesophagitis is predominantly identified in males
(80%). Patients typically present with dysphagia
and often food impaction, and may have reflux
symptoms. Eosinophilic oesophagitis is increas-
ingly being recognized in adults, although histori-
cally the condition was under-recognized and
often confused with GORD.[16] Although the
aetiology is unknown, asthma and allergic con-
ditions have been associated with eosinophilic
oesophagitis, including food allergies, commonly
to milk, soy, eggs, melons or peanuts.

Biopsies of the mid and distal oesophagus
should be taken at the time of endoscopy if the
appearance of the oesophagus does not suggest
GORD to exclude the presence of eosinophilic
oesophagitis. For the diagnosis of eosinophilic
oesophagitis, five mucosal biopsies from at least
two levels are needed for histology.[17] The pre-
sence of more than 15–20 eosinophils per high-
power field in biopsies is generally considered
sufficient evidence to diagnose eosinophilic
oesophagitis.
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Treatment of eosinophilic oesophagitis consists
of the topical corticosteroid fluticasone propionate
twice daily (without a spacer), to be swallowed and
not inhaled. It is recommended that the patients
rinse their mouths after swallowing the cortico-
steroids to reduce the potential for development of
oral candidiasis, and to avoid eating or drinking
for 2–3 hours afterwards. Other therapeutic agents
such as the leukotriene D4 receptor antagonist
montelukast (at 10–40mg/day) or oral cortico-
steroids (prednisone starting at 30mg/day for
2 weeks and then tapering the dose over 6 weeks)
can be used if topical fluticasone propionate is not
successful.

Pill-induced oesophagitis is especially common
in the elderly or patients taking certain types of
medications.[18] Medications that can cause oeso-
phagitis include alendronate, antibacterials, aspirin,
iron salts, NSAIDs, potassium chloride, quini-
dine and theophylline. More than 50% of pill-
induced oesophagitis is due to tetracycline and
related medications, especially doxycycline. There
are various mechanisms by which pills induce
oesophageal damage, including prolonged con-
tact time with the oesophageal mucosa and pill
acidity. Commonly, pills get stuck at sites of
anatomic narrowing, such as the arch of the aorta
and the distal oesophagus. Factors that increase
the risk of pill-induced oesophagitis are advan-
cing age, swallowing position, fluid intake and
pill size. Position may be the most important risk
factor for oesophageal injury, as medications in-
gested while supine with insufficient fluids may
remain in the oesophagus for up to 90 minutes.
The mainstay of treatment for pill-induced oeso-
phagitis is to identify and avoid the offending
drug. If possible, liquid forms of medication
should be used. Medications should be adminis-
tered with at least eight ounces of fluids and pa-
tients should remain in an upright position for a
minimum of 30 minutes after swallowing pills.

Infectious aetiologies of oesophagitis are not
uncommon in immunocompromised patients,
including those who are post-transplant or taking
corticosteroids, those with cancer who are
receiving chemotherapy, and those with diabetes
mellitus, alcoholism or HIV infection. Patients
with infectious oesophagitis typically have

odynophagia, but may present with heartburn,
dysphagia, fever, nausea or bleeding. The three
most common causes of infectious oesophagitis
are Candida albicans, cytomegalovirus (CMV)
and herpes simplex virus (HSV). Of these, the
most frequent cause of infectious oesophagitis is
C. albicans. Infection of the oesophagus with
CMV often occurs as part of a generalized GI
CMV infection in immunocompromised patients.
HSV oesophagitis can occur in both immuno-
competent and immunocompromised hosts; in
immunocompetent hosts, this usually is from
reactivation of a latent infection but may be from
primary HSV.

Although uncommon, certain autoimmune
dermatological diseases can also involve the
oesophagus, and have been reported to cause
refractory oesophagitis including epidermolysis
bullosa acquisita, pemphigus vulgaris, cicatricial
pemphigoid and lichen planus.[19] The typical pa-
tient is a middle-aged woman who has a proximal
oesophageal stricture; the skin manifestations
may or may not be prominent. The endoscopic
appearance of the oesophagus in these conditions
is variable and may include diffuse erythema, blis-
tering superficial mucosa that easily peels away
from the submucosa, whitish nodules and plaques,
and proximal stricturing disease. Endoscopic
biopsies should be obtained from both the in-
volved and uninvolved areas of the oesophagus,
and sent for both direct and indirect immuno-
fluorescence testing. Treatment of these patients
is usually in conjunction with a dermatologist, with
immunosuppressive agents as the primary therapy
including prednisone, azathioprine, dapsone,
tacrolimus and cyclophosphamide. For patients
with strictures, oesophageal dilations and intra
lesional triamcinolone injections have been used.[20]

The presence of persistent reflux oesophagitis
with or without gastric/duodenal ulcers in pa-
tients receiving PPI therapy should raise suspi-
cion for increased gastric acid production and
the possible diagnosis of Zollinger-Ellison syn-
drome. Oesophagitis in these patients may be
difficult to manage because of the gastrinoma-
induced hypersecretion of acid in the stomach.[19]

In Zollinger-Ellison syndrome, low LOS
pressure, vomiting and obesity are predictors of
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oesophagitis.[21] Localization of the gastrinoma
with resection if possible and aggressive acid
reduction are the mainstays of treatment for
Zollinger-Ellison syndrome patients.

Another explanation for persistent reflux
oesophagitis in patients receiving PPI therapy
is the rapidmetabolism of PPIs. The hepatic cyto-
chrome P450 (CYP) 2C19 isoenzyme is princi-
pally responsible for the metabolism of PPIs, and
there is substantial genetic variation among
patients in this enzyme activity level. Patients
with rapid metabolism of PPIs have poorer rates
of oesophageal healing and less normalization of
gastric pH than most patients (who are low or in-
termediate metabolizers). Rapid PPI metabolism
is more common in Asian populations (12–20%)
than in Caucasian populations (3–6%).[22] There
are rare patients who have PPI resistance, pre-
sumably caused by mutations in the proton
pump, who respond to treatment with histamine
H2 receptor antagonists.

2.2 Functional Evaluations

2.2.1 Ambulatory Oesophageal pH Tests

In the majority of patients with refractory
GORD, endoscopy will be normal, and an am-
bulatory oesophageal pH test should be con-
sidered the next step. Ambulatory pHmonitoring
has traditionally been the gold-standard test for
the diagnosis of GORD. This test is performed
by placing a small catheter into the distal oeso-
phagus via the nares and leaving it in place for
24 hours. For patients whose symptoms are
atypical for GORD or if there is any question of
the diagnosis of GORD, a pH test should be per-
formed while the patient is not receiving medical
therapy to confirm the diagnosis of GORD.
What is important in those with an abnormal pH
result while not taking medications is the symp-
tom index and symptom association probability
that identifies heartburn episodes associated with
reflux. The symptom index is considered positive
if it is >50% and symptom association probability
is considered positive if it is >95%. For most
patients with typical reflux symptoms or with a
known diagnosis of GORD from previous pH
testing or findings of erosive oesophagitis on

upper GI endoscopy, the pH test can be per-
formed while they are receiving PPI therapy
to evaluate for adequate acid suppression. A non-
acid aetiology is commonly found in these
patients as pH testing usually shows excellent
control with twice-daily PPIs.

Traditional pH monitoring studies have been
hampered by the potential for a lack of sympto-
matic events during the 24-hour recording peri-
od. A more prolonged study time of 48 hours
with the recently available wireless pH capsule
can detect more abnormal oesophageal acid ex-
posure, which increases the yield of the test.[23]

The wireless pH capsule is useful in assessing for
the presence of GORD in patients not receiving
PPI therapy or for adequacy of acid suppression
in patients receiving PPI therapy. In situations
where there is an excess of acid reflux measured,
the dose of the acid suppressor may need to be
adjusted accordingly. Incorrect dosing (rather
than resistance to medications) is a common oc-
currence in situations of refractory GORD.[12]

2.2.2 Multi-Channel Intraluminal Impedance Testing

Multi-channel intraluminal impedance (MII)
testing is a relatively new test of oesophageal
function. MII testing was introduced to quantita-
tively determine the amount of solid, liquid and air
reflux over a 24-hour period. It has become the
preferred method when available for the evalua-
tion of patients with refractory GORD symptoms
as it can detect weakly acidic (pH of 4.0–6.5) and
non-acidic reflux.[12] The catheter has two sets of
sensors: electrical sensors for the detection of non-
acid reflux (air and solids) and pH sensors for the
detection of acid reflux. With MII testing, several
studies showed that 20–40% of patients receiving
twice-daily PPI therapy have non-acid reflux.[24,25]

In patients with non-acid reflux, when reflux pH
values are non-acidic, the patient may benefit from
Bilitec� testing (Alpine Biomed Corp., Fountain
Valley, CA, USA) to measure the bilirubin con-
centration of the refluxate to ascertain if it is
duodenal in origin. In patients with measurable
duodenal reflux, evidence supports the concomitant
use of prokinetic drug therapy and PPIs.[26,27]

Duodenogastro-oesophageal reflux is purported
to occur in as many as 25% of adult patients and
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68% of paediatric patients who have refractory
GORD.[27,28]

2.2.3 Oesophageal Manometry

Assessment of oesophageal motility is an im-
portant diagnostic tool to evaluate the position
and function of the LOS. The function of the
oesophagus and the LOS can also be assessed to
evaluate for possible motility disorders, such as
achalasia and diffuse oesophageal spasms.[12]

Achalasia, when it presents with a normal or
minimally dilated oesophagus, can mimic GORD
and easily be diagnosed with oesophageal ma-
nometry. Despite having an elevated LOS pres-
sure, patients with achalasia may paradoxically
have heartburn symptoms due to bacterial fermen-
tation of retained food in the oesophagus and
production of lactate.[29] Diffuse oesophageal
spasm, although it commonly presents with aty-
pical chest pain, can also present with predom-
inantly GORD symptoms.

3. Medical Management of Refractory
Gastro-Oesophageal Reflux Disease
(GORD) Symptoms

Refractory GORD occurs in a mixture of pa-
tients with gastroparesis, oesophageal motility
disorders, oesophageal hypersensitivity and
severe reflux disease that have not completely
responded to anti-secretory agents. In all GORD
patients, particularly those with refractory
GORD, we recommend lifestyle modifications.
Patients are encouraged to avoid foods that can
exacerbate their symptoms of GORD. Smaller,
more frequent meals and avoiding lying down for
2–3 hours after eating are strongly recommended.
Elevating the head of the bed by six inches
(blocks underneath the front feet of the bed) is
also helpful, particularly for those with nocturnal
symptoms. Smoking cessation and weight reduc-
tion may be very helpful in the resolution of
GORD symptoms,[30] although this may be dif-
ficult to achieve for many patients. The current
epidemic of obesity may increase the burden of
disease in the coming years. Clinical evidence

supporting the therapeutic benefits of these life-
style modifications is somewhat limited, except
in a select subset of patients.[31]

Patients with refractory GORD receiving
twice-daily PPIs with no alarm symptoms should
be considered for a stepwise medical management
approach (figure 1). The first additional agent
for nocturnal acid reflux is an H2 receptor antag-
onist given before bedtime.[32] Nocturnal acid
reflux despite twice-daily PPIs is common and is
the cause of nocturnal gastric acid breakthrough.
Episodes lasting >60 minutes of gastric acid
with a pH <4.0 have been noted to occur in up to
70% of patients.[33] The use of an H2 receptor
antagonist is effective in relieving persistent noc-
turnal reflux symptoms in up to 25% of patients.
The benefit of an H2 receptor antagonist may
diminish with time, as tolerance can develop after
continuous usage for more than 1 week.

If a patient’s symptoms do not respond to bed-
time H2 receptor antagonists, the next step is to
perform an upper endoscopy if this has not already

Oesophagitis No oesophagitis

Refractory symptoms

GORD symptoms despite
PPIs twice daily

Lifestyle modification
Compliance to medication

Proper timing of medication
Addition of night-time

histamine H2 receptor antagonist

Upper GI endoscopy

• Eosinophilic oesophagitis
• Pill-induced oesophagitis
• Infectious oesophagitis
• Autoimmune disorder
• Rapid PPI metabolism
• Zollinger-Ellison syndrome

• Non-acid GORD
• Nocturnal acid breakthrough
• Functional heartburn
• Motility disorder

Further testing as appropriate
• Impedance/pH study
• Motility study
• Gastric emptying scan

Fig. 1. Management algorithm for patients with refractory gastro-
oesophageal reflux disease (GORD). GI = gastrointestinal;
PPIs = proton-pump inhibitors.
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been done to evaluate for other causes of symp-
toms. Patients with alarm symptoms first need to
undergo evaluation with an upper GI endoscopy.
If the upper GI endoscopy is negative, an oeso-
phageal pH test or, if available, MII testing can be
done to evaluate for persistent reflux. MII testing
will answer the following key questions: (i) whether
the patient has any GORD; (ii) whether the reflux,
if present, is acidic; and (iii) whether the reflux,
if present, is weakly acidic or non-acidic reflux. If
MII is not clinically available and pH tests are
available, either catheter-based or the wireless
pH capsule (see section 2.2.1), testing the patient
receiving PPI therapy will evaluate for persistent
acid reflux as the cause of residual symptoms.

For management of patients with non-acid re-
flux, baclofen (5–20mg three times daily) can help
symptoms of regurgitation by decreasing transient
LOS relaxations, although long-term efficacy data
are not available.[34] There may be significant ad-
verse effects with the use of baclofen, particularly
drowsiness. A number of other agents are under
development, but currently baclofen is the only
agent available for clinical use that reduces LOS
relaxation. Although there are no published studies
on the use of bile acid-binding protein modulators
(e.g. cholestyramine), we have used them to reduce
GORD symptoms with varying degrees of success.

A common non-reflux aetiology for refractory
GORD symptoms is delayed gastric emptying
(gastroparesis), which occurs in up to 20% of
patients with refractory GORD.[7] These patients
may have refractory GORD symptoms (espe-
cially regurgitation) in association with nausea,
early satiety and bloating. In centres with avail-
able solid-phase gastric emptying studies, the
test should be performed prior to initiation
of prokinetic therapies, which include ery-
thromycin, metoclopramide and domperidone.
However, if a solid-phase gastric emptying test is
not readily available, a diagnostic/therapeutic
trial of prokinetic agents can be offered to the
patient, along with dietary modifications includ-
ing frequent, small-volume, low-fat meals and a
low-fibre diet.

Functional heartburn with episodic retro-
sternal burning in the absence of pathological
gastro-oesophageal reflux is a poorly described

syndrome that is likely to represent a combina-
tion of oesophageal hypersensitivity (visceral
hyperalgia) and psychological co-morbidity.
Functional heartburn may occur in the presence
of other functional bowel disorders, such as irri-
table bowel syndrome.[26] Most patients with
functional heartburn are not obese and are young
females. These patients do not respond to in-
creasing doses of PPIs and often need treatment
with medications that modify pain perception,
such as tricyclic antidepressants and selective
serotonin uptake inhibitors.

4. Surgical and Endoscopic Treatment
for Refractory GORD

Anti-reflux procedures aimed at augmenting
the LOS, either surgically or endoscopically, is an
aggressive approach for refractory GORD.[35]

It is critical to determine that the refractory
GORD symptoms are attributable to reflux be-
fore proceeding with a mechanical treatment
option. The best outcomes are in young patients
with typical GORD symptoms who require a
high dose of medications for control of the
symptoms. In patients whose symptoms fail to be
controlled by therapy with PPIs, the response
rates to surgery are much lower. Patients whose
symptoms fail to respond to high-dose PPIs often
have other non-reflux disorders that are re-
sponsible for their symptoms and, therefore,
may not respond to a mechanical treatment.

Anti-reflux surgery has been performed since
the early 1950s. The most widely performed pro-
cedure is laparoscopic Nissen fundoplication. The
goal of anti-reflux surgery is to mechanically re-
store the normal oesophageal gastric junction via
an open (transthoracic or transabdominal) or la-
paroscopic approach. These mechanical therapies
attempt to reconstruct the physiological equivalent
of normal LOS function and by doing so result in
normalized reflux parameters.[36] Other proce-
dures, such as Hill’s, Belsy and Toupe repairs, have
all been devised to offer anti-reflux surgical options
for specific patient populations. For open fundo-
plication procedures, symptomatic response in
typical GORD patients of 80–90% have been
reported at 10-year follow-up.[37] For laparoscopic
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fundoplication, a similar success rate of 85–90%
has been reported.[38-40] When patients are care-
fully selected, control of symptoms at 10-year
follow-up after surgery can be as high as 90%.
However, response rates for surgery in patients
with refractory GORD have been reported in a
small series to be as low as 10%.[41]

Complications following fundoplication surgery
include dysphagia,[42,43] chest pain, gas-bloat syn-
drome, post-operative hyperflatulence, and vagal
nerve injuries leading to gastroparesis and diarrhoea.
The prevalence of post-operative complications
ranges from 5% to 20%.[44] Early post-operative
dysphagia can occur in up to 18% patients, while late
dysphagia can occur in 6% of patients at 2 years.[45]

For those patients who do not respond to fundo-
plication initially, a second anti-reflux surgery can be
performed. However, if the second fundoplication
fails, there is no benefit with additional surgery.

Advances in endoscopic technologies have
introduced innovative therapeutic options for
GORD. Since 2000, theUSFDAhas approved five
endoscopic devices for clinical use. These treatment
modalities can be categorized into three groups:
(i) radiofrequency ablation;[46] (ii) injectable bulking
materials; and (iii) suturing of the gastroesophageal
junction.[47] These procedures potentially offer a
non-surgical alternative to patients with GORD.
Of the three treatment groups, endoscopic suturing
of the oesophageal gastric junction appears to have
the best safety profile,[46-48] while the injectable
polymer was recently withdrawn from the market
because of safety concerns. Endoscopic suturing of
the oesophageal gastric junction seems to be a safe
procedure, with excellent initial clinical response
rates in typical GORD of 70–80%.[49] However,
endoscopic suturing has disappointing 2-year
follow-up results, with only 25–40% of patients
reporting complete symptomatic resolution.[50,51]

Further improvements may require a better under-
standing of the underlying anti-reflux mechan-
ism(s) of the endoscopic procedure and a more
durable endoscopic therapy.

5. Conclusion

Refractory GORD management remains a
challenge for physicians despite recent advances

in diagnosis and therapy. There is substantial
overlap of refractory GORD due to oesophageal
reflux with other disorders presenting as re-
fractory GORD symptoms. Initial diagnostic
evaluation with upper GI endoscopy should aim
at determining the presence of oesophagitis (re-
flux or other types). Additional studies to char-
acterize the reflux contents and oesophageal
function are helpful in defining the underlying
aetiology of the refractory symptoms, including
ambulatory pH tests, impedance testing, oeso-
phageal manometry and gastric emptying scans.
Non-reflux causes, such as gastroparesis and
functional heartburn/oesophageal hypersensitiv-
ity, should be considered in patients with no
identifiable aetiologies by any of the oesophageal
diagnostic tests. The goal of medical manage-
ment for refractory GORD is symptom reduction
and eventual elimination. Medical therapy may
be helpful in the management of patients with
refractory GORD symptoms. Mechanical aug-
mentation of the LOS via surgical or endoscopic
approaches may provide significant symptom
relief for carefully selected patients with docu-
mented GORD who respond to high doses of
medications.
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