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ABR THOMSON. Medical treatment of gastroesophageal reflux disease: 
Options and priorities. Can J Gastroenterol 1993;7(4):364-379. Gastroeso
phageal reflux disease (GERO) represents a spectrum of symptoms and of reflux 
damage to the esophagus. This reflux damage is due to prolonged acid exposure 
of the esophagus arising from an imbalance between protective motility factors 
and aggressive acid secretory factors. Initially, patients may be managed by 
modifying food intake and by supportive antigravity measures. However, many 
individuals will require drug therapy. Symptomatic relief can be achieved with 
prokinetic agents, antacids, sucralfate suspension, Hz-receptor antagonists and 
H\K+ -ATPase pump blockers. There are limitations in the study design of 
experiments which have compared one agent with another. Accepting these 
design restrictions, it would appear that pump blockers lead to higher rates of 
endoscopic healing than the use of standard doses of Hz-receptor antagonists. 
However, higher doses of Hz-receptor antagonists will likely give higher races of 
symptomatic relief and endoscopic healing of GERO. Recurrence of symptoms and 
esophagitis occur in a high proportion of patients with GERO, and some patients 
may need to be considered for maintenance therapy. 
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Traitement medical du reflux gastro,oesophagien: Options et 
priorites 

RESUME: Le reflux gastro-oesophagien se manifeste par un vaste eventail de 
symptomes et de lesions au niveau de l'oesophage. Les lesions attribuables au 
contentu gastrique regurgite resultent d'une exposition prolongee de l'oesophage 
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CURRENT ADVERTISEMENTS IN THE 
medical literature for products to 

treat gascroesophageal reflux disease 
(GERO) highlight the severity of symp
toms and the dynamic aspect of the 'fire 
in the esophagus' which lea<ls to heart
burn (pyrosis). Of course, the most 
common cause of esophagicis is the 
presence of gastric acid in this tubular 
organ, but esophagitis has also been de
scribed in association with the presence 
of gastroesophageal reflux of bile and 
trypsin, radiation therapy, lye inges
tion , lodging of pills in the esophagus or 
infections such as Candida albicans and 
herpes (Table 1 ). 

Acid-induced esophagicis results from 
the reflux of gastric acid into the esopha
gus. Whether csophagitis develops de
pends upon the duration of acid exposure 
and the concentration of the acidic re
fluxed material; this exposure results from 
abnormal lower esophageal sphincter re
laxation, impaired clearance of refluxed 
acid and a vaguely defined, but useful 
term, esophageal 'mucosa! defence'. The 
acid exposure of the esophagus also is 
influenced hy the inrragasrric pH (and 
therefore intraesophageal pH) as well as 
by the volume of acid in the stomach 
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a l'acide et a un desequilibre entre les facteurs de motilite protecteurs et les 
facteurs nocifs des secretions acides. lnitialement, les patients peuvent @tre traites 
par une modification de leur alimentation et par des mesures d'appoint anti
gravite. Cependant, plusieurs individus requerront un traitement medicamen
teux. Le soulagement des sympt<'>mes peut ecre obtenu par des agents 
prokinetiques, des antiacides, des suspensions de sucralfate, des anti-Hz et des 
inhibiteurs de la pompe a protons. Il y a des limites au niveau de la conception 
de l'etude portant sur des essais qui comparaient les agents entre eux. Si l'on 
accepte ces restrictions au niveau du modele, ii semble que les inhibiteurs de la 
pompe a protons amenent des taux de cicatrisation plus eleves, endoscopie a 
l'appui, que les doses standard d'anti-H2. Cependant, des doses plus fortes 
d'anti-Hz soot susceptibles de generer des taux plus eleves de soulagement des 
symptomes et de cicacrisation, endoscopie a l'appui. La recidive des sympt<'>mes 
et de l'oesophagite elle-meme se produit chez une forte proportion de patients 
atteints de reflux gastro-oesophagien et certains d'entre eux seront des candidats 
au traitement d'entretien. 

which, in tum, is influenced by the 
gastric emptying rate, and by the gastric 
basal and stimulated acid outputs. 

Ambulatory esophageal pH moni
toring has proven to be useful to study 
the pathogenesis and management of 
patients with GERO and has demonstra
ted, for example, the importance of 
daytime as well as nighttime reflux (1-
6) and the aggravating effect of smok
ing on gastroesophageal reflux (7). The 
most commonly used parameters are 
the reflux index (percen tage of the in
vestigation time with a pH less than 4 ), 
number of episodes with a pH less than 
4, number of episodes with a pH less 
than 4 lasting longer than 5 mins, dura
tion of the longest episode with a pH 
less than 4 and the area in which the 
pH is less than 4 (8) . Both esophageal 
pH and manometry can be combined 
(9,10), and measurements of intragas
tric and intraesophageal pH may be 
made concurrently (11) , to be used to 
predict the therapeutic efficacy of a 
treatment intervention. 

PATHOGENESIS 

of the smooth muscle relaxation. Clini
cally these motility abnormalities may 
readily be documented, but the molec
ular basis for the defective neuromuscu
lar coordination is unknown. On the 
aggressive side, the pathogenesis of 
GERO appears to be related to the sim
ple concept of too much acid in the 
wrong place. Thus, the number and du
ration of reflux episodes increase due to 
excessive lower esophageal sphincter 
relaxation, acid exposure time in the 
esophagus rises because of impaired 
clearance of acid and epithelial damage 
occurs because of defective mucosa! de
fence. T here may also be abnormali ties 
in gastric acid secretion in some pa
tients with GERO. 

Mild, infrequent gastroesophageal 
reflux is a normal phenomenon - it 
occurs in individuals who do not com
plain of heartburn and who Jo not have 
esophagitis. Different criteria have 
been established for differentiating nor
mal from abnormal gastroesophageal 
reflux, and threshold intraesophageal 
pHs of 4 or 5 have been designated as 
being associated with GERD. Abnormal 

TABLE 3 

Gastroesophageal reflux disease 

TABLE 1 
Causes of esophagitis 

• Acid 

• BIie/ trypsin 

• Radiation 

• Lye 

• PIiis 

• Infection 

TABLE 2 
Concepts in the pathogenesis of 
GERO 

Imbalance 
Defensive motility 

Lower esophagel sphincter 
re laxation 

Clearance 
Mucosa! defence 

Aggressive secretion 

lntragastrlc/esophageal pH 
Volume: Gastlc emptying 

Secretory drive 

reflux is denoted to occur if a reflux 
episode is associated with a pH less 
than 4 or a drop of interesophageal pH 
by l. Similarly, interesophageal pH can 
be monitored over a 24 h interval. 
When more than 7% of intereso
phageal pH values are less than 4, the 
gastroesophageal reflux is denoted ab
normal. 

What is the relative contribution of 
the aggressive and defensive factors? 
Reduced lower esophageal sphincter 
pressure is common in patients with 
GERO; for example, when Klinkenberg
Knol and Meeuwissen ( 11) performed 
combined esophageal and intragastric 
pH monitoring, and esophageal mano
metry in 19 patients with 'resistant' 
GERO, 18 of 19 had reduced lower eso
phageal sphincter pressure and 12 of 19 
had reduced clearance of refluxed acid. 

For at least a decade it has been 
useful conceptually to approach the 
pathogenesis of peptic ulcer disease as 
an imbalance between aggressive and 
defensive factors. This is also a useful 
concept in considering the pathogene
sis of GERO (Table 2). The reduce<l ba
sal lower esophageal sphincter pressure 
and the increased transient lower eso
phageal sphincter relaxation presum
ably are due to defective neural control 

Prevalence of gastric hypersecretion and defective lower esophageal 
sphincter in GERO 

Normal secretion 
Normal sphincter 11 

Defective sphincter 43 
Total 54 of 75 (7'2%) 

J:!y_persecretion 

10 
11 

21 of 75 (28%) 

Reproduced with permission from Barlow et al. Arch Surg 1989; 124:937-40 
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TABLE 4 
Lifestyle considerations: Nondrug 
therapy in GERO 

• Eating small. nonfatty meals 

• Avoiding smoking 
Avoiding excess use of 

caffeine, chocolate. 
alcohol and acidic or spicy 
foods 

Discerning the cause of direct 
pain 

• Remaining upright after meals 
• Avoiding straining or 

tight-fitting garments 
• Maintaining Ideal weight 
• Elevating head of bed 

·20 
1.PLACEBO WKS 

Boidl '88 12 

Lepoutre '88 8- 16 

2. CIMcflDINE 400MG 

MaJeev '90 BO 8·12 

00 8-12 

Eureux ·sa 00 6-12 

3. RANITlOINE 150 MG BO 

Barbosa '90 

Geldof '90 8-12 

Janisch '88 6-12 

·10 
I 

-... 

TABLE 5 
Medications which can lead to 
damage of the esophageal mucosa 

• Progesterone 

• Theophylline 

• Prostaglandln E 1 

• Prostaglandln E2 

• Prostaglandln A2 

• Antichollnerglcs 

• Beta-agonlsts 

• Alpha-antagonists 

• Dopamine 

• Dlazepam 

• Opiates 

• Calcium channel blockers 

10 20 30 40 50 60 
I I I I I 

-.____, 

• Endoscopic Healing 

a Symptomatic Improvement 

1::1.,.._ 

Figure 1) Therapeutic gain for treatment of moderately severe reflux esophagitis: cisapride 10 mg 
qul versus placebo, cimetidine or ranitidine. (Adapted with permission from Tytgat et al. Scand J 
Gastroenterol I 990;25[Suppll 75]: 1-12) 

While it is accepted chat acid in the 
esophagus is important for the develop
ment and perpetuation of esophagitis, 
it is less well-recognized that in some 
patients there may be a primary gastric 
defect leading to hypersecretion of hy
drochloric acid. 

Johansson and colleagues (12) re
ported gastric hypersecretion in 66% of 
100 patients referred to a surgical clinic 
with symptoms suggestive of GERO. Bar
low et al ( 13) performed pencagastrin
scimulated gastric secretory studies in 
75 patients with abnormal esophageal 
exposure to gastric juice (proven by 
24 h esophageal pH monitoring). Only 
those patients who had a basal acid 
output greater than 5.0 mmol/h and a 
maximal acid output greater than 30 
mmol/h were defined as 'hypersecre
tors'. Using this definition, 40% of 
GERO patients had an elevated basal 
acid output and 49% had an elevated 
maximum acid output, with 28% hav
ing both increased. ln that study, a me
chanically defective sphincter was 
defined as one with a lower esophageal 
sphincter pressure of 6 mmHg or less, 
an overall length of less than 2.0 cm or 
an abdominal length of less than 1.0 
cm. Such a defect was present in 54 of 
the 75 patients (72%) (Table 3). Pa
tients with a mechanically normal 
sphincter had a greater prevalence of 
gastric hypersecretion than those with 

Figure 2) Results of randomized clinical trials showing efficacy of 
prokinetic drugs (metoclopramide, domperulone, bethanechol and cis
aprule) compared with other drugs and placebo in the management of 
reflux symptoms. Each connecting Une ( no significant difference in our.come) 
or arrow ( significant difference in our.come pointing to the superior treatment) 
represents an individual study. ( Adapted with permission from Koelz. Scand 
J Gastroemerol l989;24[Suppl 156):25-36) 

Figure 3) Results of randomized clinical trials efficacy of prokinecic 
drugs ( metoclopramule, domperulone, bethanechol and cisapride) com
pared with other drugs and placebo in the healing of esophagitis . Each 
connecting line (no significant difference in outcome) or arrow (sig
nificant difference in outcome pointing tO the superior treatment) 
represents an individual study. (Adapted ~uith permission from 
Koelz. ScandJ Gasrroenterol 1989;24[Suppl 156):25-36) 
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a defective sphincter ( 48 versus 20%, 
respectively, P<0.05). Some patients 
had defects in both aggressive and de
fensive factors. In GERO patients with a 
normal lower esophageal sphincter 
pressure, IO had gastric acid hyperse
crecion and 11 had normal secretion. In 
those with reduced low esophageal 
sphincter pressure, more had normal 
(versus increased) gastric acid secretion 
(about one patient in four). Thus, the 
role of gastric acid hypersecretion is im
portant in all patients with GERO, but is 
perhaps even more important in chose 
with a normal low esophageal sphincter 
pressure. 

Collen et al (14) examined 23 pa
tients with GERO, 11 of whom were 
'responders' (ie, were asympromacic af
ter ranitidine 150 mg bid for three 
months); the remaining 12 remained 
symptomatic and were termed 'non-re
sponders'. Basal acid output and vol
ume, and basal reflux time were greater 
in the nonresponders compared with 
responders. Interestingly, Barrett's epi
thelium was present in 10 of 12 non
responden; compared with only one of 
11 responders - nine nonresponders 
had a basal acid output greater than 10 
mEq/h and gastric acid output had to be 
reduced below 1 mEqfh for symptoms of 
pyrosis to disappear. Thus, it would ap
pear that both the defensive and ag
gressive portions of the imbalance 
equation arc important in patients with 
GERO. 

THERAPY 
Principles and limitations: Simplisti
cally, the therapeutic approach co the 
patient with GERO would be to reduce 
the aggressive and increase the defen
sive factors by reducing gastric acid se
cretion and enhancing esophageal and 
gastric motility. There is a long menu -
m fact a seven-course meal! - of thera
peutic agents which may be used to 
treat patients with GERO. However, be
fore considering these different ther
apeutic agents, as well as ocher lifestyle 
measures which may be effective in 
many patients, one must review a basic 
concept. 

There are a number of tests of gas
troesophageal reflux as well as ways to 
establish the presence of reflux damage. 

Gastroesophageal reflux disease 

PLACEBO WKS 

Wolss '83 12 

WIiiiams '87 

ALGINATE 

Lallinen '85 2000 MG 00 6 

Eureux '87 5000 00 6 

H2 BLOCKERS 

llameeteman '87 CIM '00 00 8 

Simon '89 RAN 150 BO 

Figure 4) Therapeutic gam f crr treatment of moderately severe reflux esophagi tis : sucralf ate 1 g qid. 
(Adapted with permission from Tytgat et al. Scand J Gastroenterol 1990;25(Suppl 175}: 1- 12) 
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Rani· 8 Q tldlne Placebo ~ 

Figure 5) Results of randormzed trials showing 
efficacy of ancacids and alginate/ancacia com
pared with other drugs and placebo in the man
agement of reflux symptoms. Each connecting 
Line (no significant difference in outcome)or 
arrow ( significant difference in outcome point
ing to the supericrr treatment) represents an 
inditiidual study . (Adapted wic.h permission 
from Koetz. Scand J Gastroenterol 
1989;24(Suppl 156}: 25-36) 
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Figure 6) Results of randomized trials showing 
efficacy of anracids and alginate/ancacia com
pared with other drugs and placebo in the healing 
of esophagitis. Each connecang Line ( no signifi
cant difference in outcome) or arrow ( signifi
cant difference in outcome pointing w the 
supencrr treatment) represents an indi11idual 
study. (Adapted with permission from Koetz. 
Scand J Gascroenterol /989;24(Suppl 156}: 
25-36) 
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Figure 7) Effect of changes in gastric acidity on esophageal acia exposure . ( Adapted wic.h permission 
from Burget et al. Gastroenterology 1990;99:345-51) 
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Figure 8) Results of randomized trials depicting efficacy of histamine 
Hz-receptor antagonists in the management of reflux sympwms. Each 
connecting line (no significant difference in outcome) or arrow (signifi
cant difference in outcome pointing to the superior treatment) represents 
an individual study. Totaldailyamount(in mg) of the drugs is given adjacent 
to the drug symbols and the number of daily doses is indicated in parentheses. 
C Cimeridine; P Placebo; R Randitine. (Adapted with permission from 
Koetz. Sc.and] Gastroencerol /989; 24[Suppl 156):25-36) 

Figure 9) Efficacy of histamine Hz-receptor antagonists in the healing 
of esophagi tis. Results of randomized clinical trials are shown. Each 
connecting line (no significant difference in outcome) or arrow (sig
nificant difference in outcome pointing to the superior treatment) 
represents an individual study. ( Adapted with permission from Koelz. 
ScandJ Gastroenterol /989;24[Supp! 156):25-36) 

Figure 10) Results of randomized clinical trials 
depicting efficacy of histamine Hz-receptor 
antagonists versus other drugs in the healing of 
reflux esophagitis. Results of randomized clini
cal trials. Each connecting Une ( no significant 
difference in outcome) or arrow ( significant 
difference in outcome pointing to the superior 
treatment) represents an individual study. 
( Adapted with permission from Koelz. Scand J 
Gastroenterol l989;24[Suppl 156):25-36) 

To the patient, and sometimes to the 
physician, the symptom of heartburn is 
equated with GERD. It is essential, how
ever, to appreciate that GERO repre
sents a spectrum of reflux damage 
varying from a normal appearing 
esophagus to one with severe ulcerative 
esophagitis. Based simply on the pa
tient's symptoms, one can predict that 
gastroesophageal reflux has occurred, 
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but severity of heartburn does not cor
relate with severity of the reflux, nor 
does the severity of heartburn correlate 
with the degree of reflux damage. Ther
apy, then, should focus not only on 
treatment of the patient's symptoms, 
but also (and importantly) on treat
ment of the esophagitis. Without en
doscopy one cannot judge the degree of 
esophageal damage. 

Tytgat and colleagues (15) have 
made an urgent plea for uniformity in 
the staging of reflux esophagitis. This 
is such a simple yet fundamental con
cept that in order to achieve an ap
propriate comparison of the literature 
regarding therapeutic efficacy of dif
ferent drugs, one needs to know 
whether treatment is for a patient 
with symptoms but no esophageal 
damage, versus with symptoms and 
mild, moderate or severe esophagitis. 
Indeed, from the current literature it 
is difficult to achieve this important 
objective of comparing therapeutic 
efficacy on the basis of similar degrees 
of reflux damage or esophageal acid 
exposure. A classification scheme has 
been proposed with staging, varying 
from normal (Stage O) to a mild ery
thema and friability (Stage I) to small 

superficial erosions covering only a 
small portion of the distal mucosa! sur
face (Stage II) to confluent erosions 
and exudate covering less than ooe
halfof the distal mucosa I surface (Stage 
III) to circumferential erosions with 
exudative lesions or deep ulceration 
and stricturing (Stage IV). Only when 
a definition system such as this has 
been adopted widely will it be possible 
to compare one therapeutic agent in
telligently with another. 

LIFESTYLE CONSIDERATIONS 
Accepting these limitations, one 

must first consider lifestyle changes 
which may be useful as nondrug ther
apy in GERD. This involves considera
tion of food, gravity and the avoidance 
of certain drugs which may aggravate 
gastroesophageal reflux. The patient 
may be helped symptomatically by tak
ing small, nonfatty meals, avoiding 
smoking and excess use of caffeine and 
alcohol, and working on a food-by-food 
basis to determine whether foods or 
beverages have any adverse effect on 
the patient's symptoms (Table 4). Pa
tients will have less regurgitation and 
heartburn if they remain upright for at 
least 1 h after meals, avoid straining or 
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wearing tight-fitting garments, focus 
their attention away from their esopha
gus and towards their waistline 
(achieve their ideal body weight) and 
elevate the head of their bed to reduce 
the frequency of reflux episodes occur
ring at night. There is great individual 
variation in just how much effect these 
measures will have on the patient's 
pain or on the healing of esophagitis. 
Nonetheless, these measures are sim
ple, safe and economical, and should be 
followed as initial therapy in all pa
tients with GERO. 

MEDICATIONS 
There is a long list of medications 

which may weaken the esophageal 
smooth muscle of the lower esophageal 
sphincter and overcome the normal de
fence factors against reflux (Table 5). lt 
may not be possible for the patient to 
avoid these medications, and substitut
ing other classes of drngs may not be 
appropriate. Some patients will not re
spond sufficiently well or quickly to 
these lifestyle changes and may require 
drug therapy for GERO. The three gen
eral classes of medication used in the 
drug therapy of GERO include proki
netic agents, mucosa! coating com
pounds and antisecretory drugs (Hz-re
ceptor blockers or pump blockers). 
Promotility agents: The prokinetic 
agents have been reviewed recently 
(16). There is a growing list of indica
tions for the use of prokinetic agents for 
patients with gastrointestinal disorders, 
including GERO, gastroparesis, post op
erative ileus, pseudo-obstruction and 
constipation. There are three groups of 
prokinetic agents: bethanechol ( which 
has a direct cholinergic effect), meto
clopramide and domperidone ( which 
are antidopaminergic in action) and 
cisapride ( which releases acetylcholine 
from the myenteric plexus and selec
tively stimulates the post ganglionic 
neurons of the myenteric plexus). C isa
pride increases lower esophageal 
sphincter pressure, reduces gastroeso
phageal reflux and promotes gastric 
emptying {17-21). All these prokinetic 
agents will increase the lower esopha
geal sphincter pressure; cisapride also 
will effectively increase esophageal 
clearance of acid and accelerate gastric 

Gastroesophageal reflux disease 
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Figure 11) Reflux esophagi tis healing rat.es wirh cimetidine at eight weeks. (Reprinted with pennission 
from Sontag. Gastroenterol Clin North Am 1990; 19 :683-712) 

400 X 4 vs. 800 X 2 -2 3 1 2 3 GRADE 
6WKS 12WKS 

400 X 4 vs. 800 HS 

3 3 GRADE 

800 PM MEAL vs. 800 HS ~ 
2 3 2 3 GRADE 

6WKS 12WKS 

Figure 12) Therapeutic gain in endoscopic healing of grades I to 3 reflux esophagi tis using different 
regimens of cimetidine. (Adapted with permission from Tytgat et al. Scand J Gastrocnterol 
1990;25[Suppl 175):1 - 12) 

emptying without any adverse effect on 
gastric acid secretion. 

How effective are the promotility 
agents in treating patients with GERO? 
C isapride 10 mg qid before meals and at 
bedtime is superior to placebo and is as 
effective as ranitidine I 50 mg bid or 
cimetidine 400 mg qid (Figure l) in 
controlling reflux symptoms and in 
promoting the healing of reflux eso
phagitis (Figures 2,3) (22,23 ). Cis
apride may be useful as combination 
therapy with cimetidine or ranitidine, 
and may provide effective maintenance 
therapy against recurrent GERD. 

ls there a superior promotility agent? 
There is no clear answer to this ques
tion because no direct clinical compari
son of cisapride against domperidone or 
metoclopramide exists. However, cis
apri<le has an effective role in acid 
clearance, while such a role is less clear 
for domperidone or metoclopramide, so 
cisapride may prove to be the promotil
ity agent of choice. 
Antacids and suspensions of sulcrate: 
Mucosal-coating drugs, such as antacid, 
alginic acid or sucralfate (a suspension 
of aluminum hydroxide and a salt of 
sucrose octasulphate) , are effective for 
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Figure 13) Reflux esophagi tis healing rates with ranitidine at six to eigh1 weeks. (Reprinied with 
permission from Sontag. Gastrocnterol Clin North Am 1990; 19:683-712) 

TABLE 6 
Effects of ranitldine 300 mg/ day, 150 mg bid and placebo on intragastric 
acidity and lntraesophageal pH 

Variable (24 h) Placebo Ranilidine (150 mg bid) Ranilidine (300 mg gk:I) 
Integrated H+ activity 674 (520 to 873) 349• (270 to 453) 132•t (lOOto 174) 

(h·mol/L) 

Reduction (%) In 48.1 (25.2 to 64.0) 80.4 (71.3 to 86.6) 
lntragastric activity 

Number of reflux 122 (82 to 182) 81 (54 to 121) 3o·t (19 to 47) 
episodes 

Number of reflux 
episodes longer 8.6 (6.4 to 11.5) 4.4· (3.2 to 6.1) 1.9.t (1.2 to 3.1) 
than 5mlns 

Longest reflux 28.6 15.4 (9.7 to 24.4) 9.3* (5.5 to 15.8) 
episode (mlns) ( 18.0 to 45.4) 

Time (%) Intra- 13.9 (9.7 to 20.0) 7.6 (5.3 to 10.9) 2.o·t (1.3 to 3.0) 
esophageal pH <4 

·P<0.01 compared with plocebo/P<0.01 compared with ranltfdine 150 mg bid. (Reproduced with 
permission from Barlow et al. Arch Surg 1989: 124:937-40) 

treating patient symptoms and for heal
ing associated esophagi tis (Figures 4-6). 
If the patient's symptoms persist despite 
use of antacids, they should consult 
their physician; the patient and phys
ician may then choose to use promotil
ity or antisecretory agents. 
Antisecretory agents: There is a corre
lation between the daily ranitidine dose 
required to eliminate symptoms of py
rosis and the pretreatment basal acid 
output ( 14 ). ls there a degree of gastric 
acid inhibition chat will reduce intra
esophageal pH sufficiently to allow 
healing of esophagi tis achieved by ther
apy to be predicted? Such a relationship 

has been described for patients with 
duodenal ulcers (24 ). What, then, is the 
relationship between intragastric and 
intraesophageal pHs, and between in
traesophageal pH and healing of GERO? 
Seventeen patients with moderate to 
severe esophagitis had three pH-metric 
studies in a cross-over design before and 
after eight days of treatment with ome
prazole 20 mg od or ranitidine 300 mg 
bid (25). lntragastric acidity fell from 
84.0 mmol/L in the basal study to 14.2 
mmol/L (79% inhibition) with ranitid
ine and 9.3 mmol/L (84% inhibition) 
with omeprazole. In addition, median 
hourly 24 h intragastric pH was 1.8 in 

the basal study, 2.9 after ranitidine and 
3.4 after omeprazole. What is new and 
important in this study is the observa
tion that the time with esophageal pH 
less than 4 dropped significantly from 
23.9% in the basal study to 8.5% with 
ranitidine and to 7.2% with omepra
zole. Both drugs reduced esophageal ex
posure to acid in both the supine and 
upright positions, but neither had any 
effect on esophageal acid clearance. Us, 
ing the data of Barlow et al (26), it is 
possible to show a linear relationship 
between the percentage reduction in 
intragastric pH and the percentage of 
time over 24 h when the intraeso
phageal pH was less than 4 (Figure 7, 
left panel). Similarly, as the integrated 
hydrogen ion activity (h·mol/L) was in
creased, there was also an increase in 
the percentage of time the intraeso
phagea l pH exceeded 4 (Figure 7, right 
panel). Thus, the reduction in intragas
tric pH is associated with, as expected, 
a decline in intraesophageal pH. How
ever, how much reduction in hydrogen 
ion concentration in the esophagus (or 
stomach) is necessary to achieve acute 
healing or to provide effective mainte
nance of healing is unknown. 

There are two broad classes of anti
secretory agents: the Hz-receptor an
tagonists and H+,K+-ATPase inhibi
tors (the 'pump blockers'). There are a 
number of Hz-receptor antagonists, in
cluding cimetidine, ranitidine, famoti
dine and nizatidine, available for use in 
countries worldwide. The Hz-receptor 
antagonists do not have an effect on 
the lower esophageal sphincter pressure 
and do not modify esophageal acid 
clearance (27), but may reduce the 
number of reflux episodes, resulting in 
fewer and shorter reflux episodes. Ac
cepting the limitations of the lack of 
stratification for the severity of eso
phagitis in most clinical trials address
ing the use of Hz-blockers in GERO, 
there is an apparent general consensus 
that these drugs are useful in short term 
use and in 'conventional' doses (ie, 
those doses usually used to treat pa
tients with duodenal ulcer disease) for 
the treatment of mild to moderately 
severe esophagitis. There is generally 
good symptom relief, although usually 
less than one-half of patients will 
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achieve endoscopic healmg with the 
Hz-receptor antagonists (Figures 8- 10) . 
Because these agents are used so widely 
to treat patients with GERO, one should 
consider their individual performance. 
Cimetidine: Three of 10 studies of the 
effect of c imetid ine 1000 to 1600 
mg/day for six to 26 weeks have shown 
statistically significant improvement in 
the endoscopic grade of esophagit1s 
compared with placebo (28-37) , but the 
endoscopic healing rates arc variable 
and generally low (Figure 11). Doses of 
800 to 1600 mg daily are comparable in 
terms of achieving healing (38). Vari
ous dosing regimens are approximately 
comparable (Figure 12); for example, 
600 mg bid and 300 mg qid are compa
rable (39). 
Nizatidine: N izatidine 300 mg at night 
is not useful to treat patients with GERO, 
yet 150 mg bid is superior to placebo in 
reducing esophagit is (40). At a high 
dose of 300 mg bid, 12-wcck healing races 
were 50% compared with 34% with pla
cebo ( 41 ); a further study has confirmed 
the superiority of nizatidine given twice 
(rather than once) a day (42). 
Ranitidine: Ranitidine reduces esopha
geal acid contact time, reflux episode, 
frequency and heartburn frequency and 
severity in patients with GERD ( 43 ). 
Compared with placebo, raniridine 300 
to 450 mg/day for six to eight weeks was 
associated with significant endoscopic 
healing in six of nine studies (44-52), 
but endoscopic healing was usually 

100 ---- 0 Bethenechol 100 mg/day 

Cl 90 • Clmetldlne 800-1200 mg/day 

C: • Metoclopramlde 30 mg/day 
.c = 80 :t: Z B Ranltldlne 300-1200 mg/day 
:!::I: 0 Famotldlne 30 mg hs 
!? .2 70 
C: ll. 
Cl) 0 
;: u 
"' ,n 0..0 

60 

--c 
0 C: 50 
- w 
C: Cl) 40 Cl)-u Cl) 

ciiQ. 
30 a.e 

0 
0 20 

10 

0 
Thanlk Guslandl Fielding Koelz Berlin Johnson 
(1982) (1983) (1984) (1986) (1989) (1989) 

Figure 16) Reflux esophagi tis healing rates with H 7-recepwr ant.agonises and prokinetics 11.sed for six 
co eight tveeks . ( Reprinted w1ch pennission from Sontag . Gastroentcrol Clin North Am 
1990; 19:683-712) 

achieved in less than one-half of pa
t ients (Figure 13 ). 

Will higher doses of ranitidme prove 
to be more usefu l in patients with 
GERO, compared with 'standard' doses 
used to t reat patients with peptic ulcer 
disease? Barlow et al (26) performed 
simultaneous 24 h monitoring of intra
gastric and intraesophageal pH in 12 
patients with endoscopically proven 
erosive reflux esophag1us. W ith in
creasing doses of ran itidine from 150 
mg hid to 300 mg qid, the integrated 

hydrogen 10n activity (h·mol/L) fell , 
with a reduction of intragastric pH of 

48. l and 80.4%, respectively (T able 6). 
Higher doses are not always more effec
tive than the standard dose of ranitid
ine 150 mg bid (Figure 14), but higher 
<loses given at bedtime may give higher 
races of symptomatic improvement and 
endoscopic healing (Figures 15 and 
16). Two studies have shown that rani
t idine 300 mg at bedtime 1s as good as 
150 mg bid (53,54) , and while increas
ing the dose to 300 mg bid was without 
benefit (55), increasing the Jose from 
150 mg biJ to 300 mg q1d <lid signifi
cantly improve the healing of moder
ately severe esophagitis (from 29 to 
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TABLE 7 
Effects of ranitidine 150 and 300 mg qid, and placebo on erosive esophagitis 

Number of weeks 
before healing 

Number (°lo) of patients healed by: 
Placebo Ranitidlne 150 mg gld Rantidlne 300 mg gld 

Three 
Seven 
11 

21 of 103 (20) 
30 of 92 (33) 
46 of 80 (58) 

47 of 104 (45)* 50 of 109 (46)* 
68 of 100 (68)* 73 of 105 (70)* 
78 of 94 (83)* 83 of 102 (81)* 

·P<0.01 versus placebo. (Reproduced with permission from Euler et al. Gastroenterology 
1991; 100:A 161) 

TABLE 8 
Healing of esophagitis at endoscopy with famotidine 20 mg bid versus 40 mg 
bid In erosive/ulcerative reflux esophagitis; presented as number healed/ 
number assessed 

Week6 Week12 Week24 
Grade 20mg 40mg 20mg 40mg 20mg• 40mg 
I 43 of 76 57 of 80 59 of 73t 68 of 78t 63 of 73 69 of 78 

41 of94 56 of 92. 68 of 91t 68 of 92 73 of9l 74 of 92 

Ill 10 of 39 15 of 38 14 of 37 25 of 3rt 21 of 37 28 of 37 
IV Oof 11 2 of 13 O of9 6 of 13t 1 of9 8 of 13• 
All 94 of 220 130 of 223* 142 of 21ot 167 of220t 158 of 210 179 of 220 
·P<0.05 versus 20 mg: 1P<0.05 versus week 6: 140 mg bid from weeks 12 to 24. (Reproduced with 
permission from Festen eta/. Gastroenterology 1991;100:A63) 

63% at four weeks and from 54 to 75% 
at eight weeks) (56). 

A large study has been conducted in 
342 patients with erosive esophagitis 
treated with placebo or ranitidine 150 
mg qid or 300 mg qid for four, eight or 
12 weeks (57). Both ranitidine groups 
were superior to placebo and similar to 

each other. Healing rates progressed 
with time (Table 7); because the grades 
of esophagitis were not reported, it is 
unclear whether the higher dose of ran
itidine might, in fact, have been super
ior if just grade II [/IV patients had been 
examined, as was the case in the study 

TABLE 9 

by Festen and colleagues (58). Thus, 
12-week healing rates with higher 
doses of ranitidine are good, but the 
total daily dose may not need to be 
increased beyond 600 mg. 

How does ranitidine compare with 
other agents used for the treatment of 
GERO? After eight weeks of therapy in a 
small number of patients, ranitidine 
150 mg bid and cimetidine 400 mg bid 
were equivalent (59), with ranitidine 
150 mg bid superior to metoclopramide 
10 mg tid (60) but equivalent to cis
apride 10 mg qid (22). 
Famotidine: Famotidine 40 mg at night 

24 h reflux variables before and after treatment with famotidine or ranitidine 

heals 82% of patients with mild eso
phagitis ( 61). Famotidine 40 mg bid 
heals 48% of patients with moderate to 

severe esophagitis at six weeks com
pared with 18% with placebo (healing 
rates increasing to 69 and 29% at 12 
weeks) ( 62 ). Twelve-week healing rates 
with famotidine 20 mg bid were 54%. 
Famotidine 40 mg at bedtime is effec
tive in the symptomatic and endoscopic 
improvement of patients with GERO 
(Figure 15). Furthermore, two recent 
large multicentre studies ( 62,63) in pa
tients with active erosive esophagitis 
showed that famotidine 20 mg bid and 
40 mg bid are clinically effective in 
promoting healing of esophageal ero
sion or ulceration and relieving symp
toms. In a large American study ( 64) 
comparing famotid ine 20 mg bid with 
40 mg at bedtime, both doses of famo
tidine were superior to placebo, and 
twice-daily dosing was superior for total 
relief of daytime heartburn. Festen et al 
(58) studied famotidine 20 mg bid and 
40 mg bid at six, 12 and 24 weeks in 4 74 
patients with grades [ to IV esophagi tis. 
Famotidine 40 mg bid was more effec
tive and achieved faster healing than 
did 20 mg bid (Table 8), with the differ
ence between the low and high dose 
being more marked with the increas
ingly severe degree of esophagitis. In 
addition, 12-week treatment was more 
effective than six-week, but extending 
treatment to 24 weeks had no signifi 
cant additional effect. Thus, famotidine 
40 mg bid for 12 weeks represents effec
tive therapy for GERO. 

What are the comparative healing 

Patients with GERD 
Basal Famotldlne Ranltldlne Control 

Total time pH< 4 228 (55 to 388)· 72.3 (6 to 138)** 84.6 (12 to 181) .. 44.5 (4 to 66) 
Percentage of time pH < 4 

Total 17.6(4to40)· 5.7 (l.3 to 10.2)·· 8.2 (0.9 to 15.8)** 3.4 (0.5 to 4.9) 
Upright 18. 7 (3.5 to 38)* 8.5 (l to 17.2)** 12.5(l.5to2l.l)* 2.8 (1.05 to 6.65) 
Supine 17.2 (1.2 to 39)" 2.1 (0.5 to 4.7) .. 3.5 (l to 6.3)*' 2.2 (0 to 5.3) 

Number of reflux episodes > 5 mins 6 (0 to 9) 3 (Oto 6) 6 (0 toll) O (0 to 2) 
Number of reflux episodes 63.5 (40 to 142) 59. 1 (10 to 108) 67 (15 to 146) 35.5 (11 to 96) 
Longest reflux episode (mlns) 55 (5 to 58.5) 15 (l to 34) 39 (4 to 48) 2 Cl to 13) 
Clearance times (mlns) 1.3 (0.68 to 3.22) 1.4 (0.3 to 4.2) 1.2 (0.4 to 3.9) 1.26 (0.4 to 3) 
"P<O.O 1 versus control: .. P<0.01 versus basal. (Reproduced with permission from Floruccl et al. Scand J Gastroenterol 1989;24:6 71-7) 
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from Burget et al. Gasteroenterology 1990;99:345-51) 

rates of these four H2-recepcor block
ers? Ranitidine 150 mg bid and cime
t idine 400 mg bid are equivalent (59). 
Fiorucci et al (27) demonstrated - in 
19 patients with moderate esophagitis 
- that famotidine 40 mg and ranitid
ine 300 mg taken at 20:00 after the 
evening meal have comparative effi
cacy in changing reflux variables. 
Acid reflux was defined as a drop in 
esophageal pH to below 4, and reflux 
dura tion was defined as the time re-

quired for the pH to return to above 4 
(65,66). Both ranitidine and famotid
ine significantly reduced the total time 
that the intraesophageal pH was less 
than 4 - in both the supine and the 
upright positions - without influenc
ing the number of re fl ux episodes last
ing longer than 5 mins, the number of 
reflux episodes, the duration of the 
longest reflux episode or the acid 
clearance time (Table 9). Nighttime 
dosing was effective at nighttime but 
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8 
Figure 20) Results of -randomized clinical trials 
depicting effrcacy of histamine H2-1'eceptor antag
onists with and without additional prokinetic 
drugs or colloidal bismuth in the healing of reflux 
esophagitis. Each connecting Une ( no significant 
difference in outcome) or arrow (significant 
difference in owcome pointing to the superior 
treatment) represents an individual study. 
( Adapted with permission from Koel:z. Scand 
J Gastroenterol 1989;24[Supp! 156):25-36) 

did not extend into daytime. 
lt remains unclear, however, 

whether one H2-receptor antagonist, 
given in the equivalent acid- inhibitory 
doses, is any better than another H2 
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Figure 21) Maintenance therapy in patients with gastroesophageal reflux disease. (Reprinted with permission from Sontag. Gastroenccrol Clin North 
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blocker in the symptomatic treatment 
of GERO or in the healing of associated 
esophagitis, but the available data sup
port that healing rates of 50% can be 
obtained with higher doses of antise
cretory agents. 
Omeprazole: Omeprazole has no ad
verse effect on esophageal peristalsis, 
lower esophageal sphincter pressure or 
gastric emptying (67,68). A dose of 
omeprazole 40 mg od reduces the time 
for the intraesophageal pH to be below 
4 to 0.7%, compared with 3.1 % with 
omeprazole 20 mg od (69). This 20 mg 
dose of omeprazole reduces intraeso
phageal pH parameters more than does 
ranitid ine (70). Omeprazole 20 mg 
maintains intragastric pH greater than 
4 for about 16 h each day, whereas most 
doses of H2-recept0r antagonists main
tain this level for about only 10 h each 
day (24). Why is this pH value of inter
est? le is thought that intraesophageal 
pH must be kept above at least 4 in 
order to prevent esophageal acid-in
duced damage. 

The H+,K+-ATPase inhibitors (the 
'pump blockers') may provide for 
higher rates of symptom relief of GERO 
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(Adapted with permission from Tytgat et al. Scand] Gastroenterol 1990;25[Suppl 175]: 1-12) 

and endoscopic healing of esophagitis 
than do the Hi-receptor antagonists. 
For example, symptom relief and en
doscopic healing after six to eight 
weeks of treatment is greater with ome
prazole than with cimetidine or ranitid
ine (Figures 17,18). With standard 
doses of Hi-blockers, approximately 

30% of patients heal their esophagitis 
in 12 weeks compared with approxi
mately 80% of patients treated with 
doses of omeprazole varying from 20 to 
80 mg daily. 

Eight studies have shown superior 
healing rates of moderate to severe eso
phagitis of any grade with omeprazole 
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20 to 60 mg daily compared with rani
tidine (70-77) or cimetidine (78). For 
example, in a double-blind randomized 
study comparing omeprazole 20 mg 
given once daily and ranitidine 150 mg 
bid in 152 patients with endoscopically 
verified erosive and/or ulcerative eso
phagitis, the four-week healing rates 
were 67% in the omeprazole group 
and 31 % in the ranitidine group 
(P<0.0001 }, with rates of 85% and 
50%, respectively, after eight weeks of 
treatment (P<0.0001) (74). The pro
portion of patients with grades 2 to 4 
esophagitis pre-entry were similar. 
Numerous other studies have also 
shown faster and more substantial heal
ing as well as improvement in reflux 
symptoms compared with ranitidine 
(personal communication) (79-83 ). A 
meta-analysis (84) of three trials com
paring omeprazole 150 mg bid 
(73, 74, 79) demonstrated an approxi
mately 30% greater healing rate for 
omeprazole compared with ranitidine 
at weeks 4 and 8 of treatment. A com
parable superiority of omeprazole 20 mg 
has been reported compared with cime
tidine 400 mg bid (83). 

An understanding of the reason for 
these differences in clinical efficacy may 
be obtained from an examination of the 
relative efficacy of the various Hz
blockers and omeprazole on 24 h intra
gastric acidity (Figure 19); increasing 
the dose of Hz-blockers has a relatively 
modest effect on prolonging the num
ber of hours that the intragastric pH is 
4.0 or above, whereas increasing the 
dose of omeprazole has a much greater 
effect. le must be stressed, however, that 
it is unclear what threshold is required 
for the time to maintain the intraeso
phageal pH at at least 4 to achieve 
healing of a given severity of en
doscopically demonstrated esophagitts. 

Omeprazole may also be effective to 
treat peptic esophageal strictures (85), 
to achieve regression of columnar epi
thelium in GERO patients with Barrett's 
epithelium (86) and to treat erosive 
esophagitis refractory to high dose cim
etidine or ranitidine (87,88). Better 
healing rates are obtained for milder 
esophagi tis or for longer periods of ther
apy. Ambulatory 24 h esophageal pH 
measurements have been performed in 

Gastroesophageal reflux disease 

TABLE 10 
Famotidine 20 and 40 mg bid as maintenance therapy with healed erosive 
esophagitis 

Time period 

Month 3 
Month 6 

Relapse of erosive esophagitls t 
_ ___ 20_m_ g bid (n=69)~ mg bid (n=72) Placebo (n=31) 

44.4 15.6"" 7.5"" 
33.7" 21.9·· 66.6 

Prevention of global symptomatic deterioration t 
Time period 
Month 3 

Month 6 

20 mg bid (n=69) 40 mg bid (n=72) Plac ebo (n=31) 

76.8"" 76.4"" 58.1 
62.3"" 70.8"" 29.0 

"P<0.05; ''P<0.0 I versus placebo: 1 Relapse defined os recurrence of endoscoplcolly verrf/ed erosive 
esophogltls; 'Prevention defined os no or sllght deteriorotton 

TABLE 11 
Famotidine 20 and 40 mg bid versus placebo as maintenance therapy In 
patients with healed erosive esophagitis 

Patients with relapse of erosive esophagltis (% ) t 

Time riod 20 m bid (n=!.!.9) 40 mg__bid (n=108) Placebo (n=49) 

Month 3 

Month 6 

22.0 21.5 28.8 
29.6"" 29.2·· 56.5 

Prevention of global symptomatic deterioration t 
Time period 

Month3 
Month6 

20 mg bid (n=l 10) 40 mg bid (n=108) Placebo (n=49) 
82.7"' 82.4" 67.3 
66.4' 68.5' 55.1 

"P<0.05: " P<0.0 I versus placebo; t Relapse defined os recurrence of endoscaplcolly verified erosive 
esophagltis; t Prevention defined os no or slight deterioration 

22 patients ( with gastroesophageal re
flux and erosive or ulcerative esophagi
tis) randomized into a double-blind study 
comparing the effect of omeprazole 20 
mg od with ranitidine 150 mg bid. 

Omeprazole significantly reduced 
the total number of reflux episodes, the 
number of reflux episodes lasting longer 
than 5 mins and the total reflux time, 
whereas ranitidine reduced only the re
flux time (70). Of course, it is recog
nized char this dose of omeprazole 
achieves a greater percentage of intra
gastric pH readings over 4 than does 
this low dose of ranitidine (Figure 19), 
and higher <loses of ranitidine may be 
needed to treat GERO. When higher 
doses of ranitidine are used (eg, 300 mg 
bid), then the two antisecretory agents 
show similar effects on esophageal acid 
exposure (27). 

Fiorucci and colleagues (25) have 
examined a small group of patients with 
moderately severe esophagitis treated 
with ranindine 300 mg bid or omepra
zole 20 mg bid. The 24 h intragastric 

pH was numerically higher in pattents 
treated with omeprazole compared 
with ranitidine, but the acid secretion 
rate in mmol/L, while much lower than 
in the basal condition, was comparable 
in the two treatment groups. Of course 
one presumes that if the intragastric pH 
is reduced effectively, the intraeso
phageal pH will also decline; this was 
the case, with a reduction in the per
centage of readings in the esophagus 
under pH 4 falling from 23.9 to 8.5% 
with ranitidine and 7.2% with omepra
zole. It remains puzzling why reported 
healing rates between receptor blockers 
and pump blockers appear to be large 
when the differences in acid inhibition 
using these doses is relatively small. 
Combination therapy: Given that the 
pathogenesis of GERO may result from 
an imbalance between motility and se
cretion factors, it would be reasonable 
to ask whether combmation therapy 
might be useful (Figure 20). Temple et 
al (89) reported no difference between 
cimetidine 1600 mg daily compared 
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with the same dose of cimetidine plus 
metoclopramide. And yet, Lieberman 
and co-workers (90) reported in cim
etidine-resistant patients with GERD 
that the addition of cisapride to cim
etidine was superior to cimetidine 
alone. Cisapride 10 mg bid does not 
improve upon the effect of ranitidine 
150 mg bid (91 ), but did improve the 
rate of endoscopic healing from 46 to 
70% when added to cimetidine 1 g/day 
(23). The use of pirenzepine 50 mg bid 
plus ranitidine 150 mg bid had no addi
tional benefits over ranitidine alone in 
the healing of esophagitis, but did pro
vide superior relief of heartburn and 
regurgitation (92). The addition of su
cralfate to cimetidine alone offers no 
advantage (93 ), whereas colloidal bis
muth 120 mg qid added to cimetidine 
800 mg at night for patients with severe 
esophagitis gave better results than 
cimetidine alone (94 ). 

Thus, it is possible that if an indiv
idual patient with GERO remains symp
tomatic after using either a promotility 
or an antisecretory agent, then combi
nation therapy is worthy of a trial. 
Maintenance therapy: Do patients 
with GERO heal their esophagitis and 
remain well for long periods? The an
swer appears to be no (71). Just as duo
denal and gastric ulcers recur, 
esophagi tis tends to recur after healing. 
For example, patients whose esophagi-

tis has been healed with a pump blocker 
or an H2-receptor antagonist will have 
a recurrence of symptoms and a recur
rence of esophagitis at six months 
(Figure 21). Maintenance therapy, 
therefore, may be necessary in some pa
tients with GERO. 

Hz-blockers as maintenance therapy 
in GERO have been disappointing when 
used in conventional doses (Figure 22), 
but symptom relief may be achieved 
with cimetidine 400 mg at bedtime 
(38). Just as it may be necessary to use 
higher doses for acute healing of GERO, 
it may also be necessary to use higher 
doses for maintenance therapy. This 
possibility has been studied; both an 
international and an American six
month, randomized, double-blind, pla
cebo controlled trial demonstrated that 
famotidine 20 mg bid and 40 mg bid 
had comparable superiority over pla
cebo in the prevention of relapse of 
erosive esophagitis and in the preven
tion of global symptomatic deteriora
tion in patients whose GERO had 
previously healed with famotidine 
(95,96) (Tables 10,11). Thus, higher 
doses of Hz-receptor antagonists may 
indeed be necessary to maintain heal
ing of GERO. 

Omeprazole is effective for mainten
ance therapy in patients with GERO. 
Lundell et al (97) studied 98 GERO pa
tients who had been treated to en-

doscopic healing using omeprazole 40 
mg od or ranitidine 600 mg daily (Fig
ure 23). The patients were then placed 
on 12 months of maintenance therapy 
with either omeprazole 20 mg daily or 
ranitidine 150 mg bid. About one-quar
ter of the omeprazole-treated patients 
relapsed compared with more than 
one-half of ranitidine-treated individu
als (Figure 23 ). This improvement with 
omeprazole was achieved without any 
effects on oxyntic mucosa! endocrine 
cells and with only a marginal and bio
logically insignificant increase in basal 
serum gastrin concentrations. 

Alternate day omeprazole 20 mg 
may also be effective in maintaining 
healing and alleviating symptoms in 
GERO (98). Interestingly, acetylsalicylic 
acid use may be a factor in the resis
tance of esophagitis to some therapies, 
and may also be a factor in the frequent 
and rapid relapse which may occur if 
therapy is stopped (99). 

Cisapride 20 mg bid is superior to 
placebo in the maintenance of healing 
of grades I to III esophagitis previously 
healed with antisecretory agents (100). 
Two studies presented at the recent 
World Congresses of Gastroenterology 
(in Sydney, Australia in 1990) (101, 
102) also suggested that cisapride 10 
mg bid or 20 mg at night is superior to 
placebo in preventing relapse in pa
tients with GERO. Six-month relapse 
rates remain high when ranitidine is 
taken as 300 mg at night or 150 mg 
bid (41 and 37.5%, respectively) and 
do not differ in this study from the 
relapse rates seen with placebo (45%) 
( 103 ). 

CONCLUSIONS 
GERO is a chronic disease, and treat

ing the acute episode of esophagitis 
does not solve the problem of the high 
recurrence rate. The mechanisms of 
GERO focus on the importance of de
ranged motility patterns (104) . When 
the esophagitis is healed, the abnormal 
motility (105) and, likely, the higher 
rates of acid secretion persist. Thus, 
maintenance therapy must be taken to 
either lower intragastric pH - and, 
therefore, intraesophageal acid expos
ure - or to enhance the barriers to acid 
exposure in the esophagus. 
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