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SUMMARY

Background
Over-the-counter histamine-2 receptor antagonists, antacids and algin-
ate/antacids are commonly used for gastro-oesophageal reflux disease.

Aim
To conduct a systematic review and meta-analysis of related treatment
trials.

Methods
We performed a systematic search and abstraction of randomized, pla-
cebo-controlled trials conducted during 1972–2005. Study quality was
measured by the Jadad score (0–5). Results were pooled using random
effects model.

Results
Ten trials (n ¼ 3442, placebo ¼ 2940; Jadad score 3.5) showed a higher
response with histamine-2 receptor antagonists in regard to complete
relief of heartburn, symptomatic improvement, and episodes requiring
rescue antacids. The absolute benefit increase was 10–12% and relative
benefit increase was 19–41%. Four trials (n ¼ 578, placebo ¼ 577;
Jadad score 3.5) showed a trend in favour of antacids in symptomatic
improvement (absolute benefit increase 8%, 95% CI: 0–16%; relative
benefit increase 0.11) and requirement of rescue antacids (OR 0.70, 95%
CI: 0.59–0.84). Four trials (n ¼ 146, placebo ¼ 138; Jadad score 3.8)
found alginate/antacid combination superior to placebo in symptomatic
improvement (absolute benefit increase 26%, 95% CI: 12%–41%, relat-
ive benefit increase 0.60).

Conclusions
Over-the-counter medications are effective in treating symptomatic gas-

tro-oesophageal reflux disease. Compared with the placebo response,
which ranged between 37% and 64%, the relative benefit increase was
up to 41% with histamine-2 receptor antagonists, 60% with alginate/
antacid combinations, and 11% with antacids.
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INTRODUCTION

Gastro-oesophageal reflux disease (GERD) is a common

medical condition, affecting an estimated 44% of indi-

viduals in the US at least once a month according to a

Gallup survey.1 Up to 18 million adults in the US are

estimated to take some type of indigestion remedy at

least twice a week.1 The options for over-the-counter

(OTC) medications are numerous and include antacids in

myriad formulations, alginate with or without antacids,

histamine-2 receptor antagonists (H2RAs), and more

recently proton pump inhibitors (PPIs). Some of these

products such as recently marketed, omeprazole have

been extensively tested, and have well-known efficacy

data. However, other therapies have been in existence

for over 50 years, and their efficacy is less clear.

Although, many studies have evaluated the efficacy of

individual OTC GERD therapies, there have been no sys-

tematic reviews of these studies. In this systematic

review and meta-analysis, we evaluated randomized tri-

als that examined the efficacy of several OTC GERD

therapies, namely antacids, alginates and H2-blockers.

MATERIALS AND METHODS

Two investigators independently searched the medical

literature from 1972 to 2005 by using the MEDLINE

database. We limited the search to randomized-con-

trolled trials conducted in adults (19 years of age and

above) and published in English. Search terms inclu-

ded GERD OR GORD OR gastro-oesophageal reflux dis-

ease OR gastro-oesophageal reflux disease OR reflux

AND antacid OR alginate OR histamine-2 receptor ant-

agonist AND placebo NOT PPI. The initial citations

from the MEDLINE searches were reviewed independ-

ently by two investigators for potentially relevant arti-

cles. Detailed standardized data abstraction was also

performed independently by two investigators. The

following inclusion criteria were applied: (i) random-

ized-controlled trials comparing antacid, alginate/ant-

acid combination, or H2RA at OTC doses to a placebo;

(ii) outcomes of interest including complete and ade-

quate relief of GERD symptoms, subjective global

improvement, and the use of rescue antacids. The fol-

lowing exclusion criteria were applied: (i) the use of

prescription-strength or high-dose GERD agents; (ii)

the lack of well-defined outcomes of interest; and (iii)

duplicated articles. We performed a hand search of

cited bibliographies, including abstracts presented at

major meetings. We also supplemented the search by

contacting US manufacturers for unpublished data.

Study qualities were measured by the Jadad scoring

system (from 0 to 5).2

Data on treatment and outcomes were extracted,

tabulated, and meta-analysed by using a random-

effects model. The data search, abstraction and analy-

ses were conducted according to a standardized

protocol. Differences were resolved by consensus. For

each meta-analysis, the combined absolute benefit

increase (ABI), relative benefit increase (RBI) and num-

ber needed to treat (NNT) of treatment compared with

placebo were calculated. The ABI was calculated as the

difference between experimental and control event

rates. The RBI was calculated as (experimental event

rate – control event rate)/control event rate. The NNT

was defined as the number of subjects to treat in order

to gain one good outcome and was calculated as the

inverse of the ABI. For meta-analyses of the outcome

‘use of rescue antacids’, odds ratios were calculated.

We evaluated heterogeneity among studies in each

meta-analysis using a chi-squared test; P-values of

<0.1 were considered to be significant for heterogene-

ity. Heterogeneity was further evaluated by calculating

the I2 statistic; I2 ¼ [(Q)d.f.)/Q] · 100%, where Q is

the chi-squared statistic and d.f. is degrees of freedom.

I2 identifies the percentage of variability in effect

because of heterogeneity rather than sampling error.

I2-values >50% are generally considered substantial

heterogeneity. Funnel plots were used to assess the

publication bias. We performed the statistical analyses

with Comprehensive Meta-Analysis (Biostat, Engel-

wood, NJ, USA).

RESULTS

The MEDLINE search initially yielded 693 citations.

After the preliminary review by two independent

reviewers, 47 articles were deemed to be potentially

relevant and were reviewed in detail. A total of 38

articles were excluded (29 for the use of high-dose

H2RA agents, eight for the lack of outcomes of inter-

est, and one for duplication), leaving nine studies to

be included in our review.3–11 A hand search of cited

bibliographies resulted in four additional articles

that met inclusion and exclusion criteria.12–15 A con-

tact of US manufacturers of antacids, alginates, and

H2-blockers resulted in one unpublished study that

met inclusion and exclusion criteria.16 Overall, we

reviewed 14 papers containing 18 comparisons. Four

of these papers had multiple arms evaluating different
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treatment agents.8, 13, 14, 16 For example, one arm of

the trial by Simon et al.14 evaluated an OTC H2RA

while another arm evaluated an antacid.

H2RAs

We identified a total of 10 randomized, placebo-

controlled, double-blinded, parallel group trials (n ¼
3442, placebo ¼ 2940) with a mean Jadad score 3.5

(range: 2–5) that compared.

Histamine-2 receptor antagonists (four different

agents) vs. placebo (Table 1). These studies are categ-

orized in two broad categories: single dose treatment

and repeated doses are a 2–4-week period.

Three trials evaluated the use of H2RAs as a single

dose given 30–60 min prior to a provocative

meal.6, 9, 15 Two of these trials examined the complete

prevention of heartburn for at least 3 h after a provoc-

ative meal. The combined ABI of H2RAs over placebo

was 11.3% (95% CI: 6.2–16.5%, P < 0.0001); the RBI

was 2.7 (95% CI: 1.5–4.0); the NNT was 9 (95% CI:

6–16).6, 9 Two trials evaluated the patients’ assessment

of ‘improved’ symptoms at the end of the treatment

period. The combined ABI of H2RAs over placebo was

Citation EffectName Year Treated Control Effect Lower Upper

Antacid Use

NTotal PValue

Ciociola Antacid Use 2001 109 / 513 164 / 510 0.569 0.430 0.754 1023 0.000

Galmiche CIM Antacid Use 1998 206 / 515 138 / 270 0.638 0.474 0.858 785 0.003

Galmiche RAN Antacid Use 1998 186 / 504 138 / 270 0.559 0.415 0.755 774 0.000

Korn Antacid Use 2000 542 / 1598 658 / 1533 0.683 0.591 0.789 3131 0.000

Pappa Antacid Use 1999 98 / 491 163 / 494 0.506 0.379 0.677 985 0.000

Simon Antacid Use 1995 144 / 553 228 / 553 0.502 0.389 0.647 1106 0.000

Combined (6) 1285 / 417 1489 / 363 0.590 0.525 0.663 7804 0.000

0.1 0.2 0.5 1 2 5 10

More antacid use in placebo More antacid use in H2RA

Figure 3. Forest plot showing findings of randomized placebo-controlled trials of histamine-2 receptor antagonists that
examined the use of rescue antacids. Tests of heterogeneity: Q ¼ 6.74, d.f. (Q) ¼ 5, P ¼ 0.24, I2 ¼ 26%.

Citation EffectName Year Treated Control

H2RA: Adequate Relief

Effect Lower Upper NTotal PValue

Ciociola RAN75 Adequate Relief 2001 272 / 516 214 / 510 0.108 0.047 0.168 1026 0.001

Galmiche CIM200 Adequate Relief 1998 201 / 515 76 / 270 0.109 0.041 0.177 785 0.002

Galmiche RAN75 Adequate Relief 1998 207 / 504 76 / 270 0.129 0.061 0.198 774 0.000

Pappa RAN75 Adequate Relief 1999 280 / 491 207 / 494 0.151 0.090 0.213 985 0.000

Combined (4) 960 / 2026 573 / 1544 0.125 0.092 0.157 3570 0.000

–0.50 –0.25 0.00 0.25 0.50

Favors placebo Favors H2RA

Figure 1. Forest plot showing findings of randomized-controlled trials that compared adequate relief of heartburn by hista-
mine-2 receptor antagonists vs. placebo taken over 2 weeks to 4 weeks. Tests of heterogeneity: Q ¼ 1.24, d.f. (Q) ¼ 3,
P ¼ 0.74, I2 ¼ 0%. RAN75: ranitidine 75 mg, CIM200: cimetidine 200 mg.

Citation EffectName Year Treated Control

H2RA: Improvement

Effect Lower Upper NTotal PValue

Galmiche CIM200 Improvement 1998 402 / 515 170 / 270 0.151 0.083 0.219 785 0.000

Galmiche RAN75 Improvement 1998 393 / 504 170 / 270 0.150 0.082 0.218 774 0.000

Korn FAM10 Improvement 2000 292 / 411 259 / 399 0.061 –0.003 0.125 810 0.061

Simon FAM10 Improvement 1995 84 / 113 70 / 111 0.113 –0.008 0.233 224 0.069

Combined (4) 1171 / 1543 669 / 1050 0.119 0.069 0.169 2593 0.000

–0.50 –0.25 0.00 0.25 0.50

Favors placebo Favors H2RA

Figure 2. Forest plot showing findings of randomized-controlled trials that compared the improvement of heartburn by his-
tamine-2 receptor antagonists vs. placebo taken over 2 weeks to 4 weeks. Tests of heterogeneity: Q ¼ 4.77, d.f. (Q) ¼ 3,
P ¼ 0.19, I2 ¼ 37%. CIM200: cimetidine 200 mg, RAN75: ranitidine 75 mg, FAM10: famotidine 10 mg.

148 T . TRAN et al.

ª 2006 The Authors, Aliment Pharmacol Ther 25, 143–153

Journal compilation ª 2006 Blackwell Publishing Ltd



Ta
bl

e
2
.

S
u
m

m
ar

y
o
f

th
e

fo
u
r

tr
ia

ls
th

at
co

m
p
ar

ed
an

ta
ci

d
ag

en
ts

to
p
la

ce
b
o

A
u
th

o
r/

d
es

ig
n

M
ai

n
d
ru

g
(n

)
C
o
m

p
ar

at
o
r

(n
)

S
y
m

p
to

m
m

ea
su

re
m

en
t

E
n
d
p
o
in

ts
R
es

u
lt
s

m
ai

n
d
ru

g
R
es

u
lt
s

co
m

p
ar

at
o
r

P
-v

al
u
es

Ja
d
ad

sc
o
re

S
ta

n
ci

u
1
3

(1
9
7
4
)

U
K

R
,

D
B
,
P
C
,
P
G

A
n
ta

ci
d

(a
lu

m
in

u
m

h
y
d
ro

x
id

e/
m

ag
n
es

iu
m

ca
rb

o
n
at

e)
tw

o
ta

b
le

ts
th

re
e

ti
m

es
a

d
ay

fo
r

2
w

ee
ks

n
¼

2
0

P
la

ce
b
o

n
¼

2
0

(i
)

N
u
m

b
er

o
f

re
fl

u
x

ep
is

o
d
es

m
ea

su
re

d
b
y

p
H

p
ro

b
e

(i
i)

In
te

rv
ie

w

(i
)

%
re

d
u
ct

io
n

in
re

fl
u
x

ep
is

o
d
es

(i
i)

S
u
b
je

ct
s

w
it
h

sy
m

p
to

m
at

ic
im

p
ro

v
em

en
t

(i
)

9
3
%

(i
i)

5
/2

0
(2

5
%

)
(i
)

9
4
%

(i
i)

7
/2

0
(3

5
%

)
(i
)

N
.A

.
(i
i)

0
.4

9
2

K
o
rn

1
6

(2
0
0
0
)

U
S

R
,

D
B
,
P
C
,
P
G

A
n
ta

ci
d

(a
lu

m
in

u
m

h
y
d
ro

x
id

e/
m

ag
n
es

iu
m

ca
rb

o
n
at

e)
2
1

m
E
q

u
p

to
tw

o
d
o
se

s
a

d
ay

fo
r

2
w

ee
ks

n
¼

4
0
7

su
b
je

ct
s

n
¼

1
5
6
5

h
ea

rt
b
u
rn

ep
is

o
d
es

P
la

ce
b
o

n
¼

3
9
9

su
b
je

ct
s

n
¼

1
5
3
3

h
ea

rt
b
u
rn

ep
is

o
d
es

(i
)

H
o
m

e
d
ia

ry
ca

rd
to

re
co

rd
h
ea

rt
b
u
rn

re
li
ef

(i
i)

5
-p

o
in

t
ef

fe
ct

iv
en

es
s

sc
al

e

(i
)

T
im

e
to

ad
eq

u
at

e
re

li
ef

(i
i)

A
d
eq

u
at

e
re

li
ef

fo
r

at
le

as
t

7
h
.

(i
ii
)

H
ea

rt
b
u
rn

ep
is

o
d
es

tr
ea

te
d

w
it
h

re
sc

u
e

an
ta

ci
d
s

(i
v
)

S
u
b
je

ct
s

w
it
h

tr
ea

tm
en

t
ra

ti
n
g

o
f

g
o
o
d

o
r

ex
ce

ll
en

t

(i
)

1
5

¢-
5
0
8
/1

5
6
5

(3
2
%

),
3
0

¢-
7
6
8
/1

5
6
5

(4
9
%

),
4
5

¢-
1
0
5
9
/1

5
3
3

(6
2
%

),
6
0

¢-
1
2
4
6
/1

5
6
5

(7
4
%

)
(i
i)

9
0
9
/1

5
6
5

(5
9
%

)
(i
ii
)

5
6
5
/1

5
6
5

(3
6
.1

%
)

(i
v
)

2
9
3
/4

0
7

(7
2
%

)

(i
)

1
5

¢-
3
8
6
/1

5
3
3

(2
5
%

),
3
0

¢-
6
5
1
/1

5
3
3

(4
3
%

),
4
5

¢-
1
0
4
2
/

1
5
3
3

(6
2
%

),
6
0

¢-
1
2
2
9
/1

5
3
3

(7
4
%

)
(i
i)

7
9
0
/1

5
3
3

(5
1
%

)
(i
ii
)

6
5
8
/1

5
3
3

(4
2
.9

%
)

(i
v
)

2
5
9
/3

9
8

(6
5
%

)

(i
)

O
R

1
.3

5
9
5
%

C
I

(1
.1

0
–
1
.6

5
)

P
<

0
.0

5
(i
i)

O
R

1
.3

5
9
5
%

C
I

(1
.1

2
–
1
.6

3
P

<
0
.0

5
)

(i
ii
)

0
.0

0
0
1

(i
v
)

0
.0

3

5

W
eb

er
g

1
0

(1
9
9
8
)

N
o
rw

ay
R
,
D

B
,
P
C
,
C
O

A
n
ta

ci
d

ch
ew

ab
le

ta
b
le

t
(a

lu
m

in
u
m

h
y
d
ro

x
id

e/
m

ag
n
es

iu
m

ca
rb

o
n
at

e)
3
0

m
E
q

fo
u
r

ti
m

es
a

d
ay

fo
r

2
w

ee
ks

,
th

en
p
la

ce
b
o

fo
r

tw
o

m
o
re

w
ee

ks
n
¼

4
7

P
la

ce
b
o

n
¼

4
7

(i
)

H
o
m

e
d
ia

ry
(i
i)

1
0
0
-m

m
h
ea

rt
b
u
rn

v
is

u
al

an
al

o
g

sc
al

e

(i
)

S
u
b
je

ct
s

w
it
h

im
p
ro

v
em

en
t

o
f

h
ea

rt
b
u
rn

(i
i)

S
u
b
je

ct
s

w
it
h

im
p
ro

v
em

en
t

o
f

g
lo

b
al

sy
m

p
to

m
at

ic
sc

o
re

(i
ii
)

M
ea

n
n
u
m

b
er

o
f

d
ay

s
w

it
h

h
ea

rt
b
u
rn

(i
v
)

M
ea

n
n
u
m

b
er

o
f

n
ig

h
ts

w
it
h

h
ea

rt
b
u
rn

(i
)

3
7
/4

6
(8

0
%

)
(i
i)

3
7
/4

7
(7

9
%

)
(i
ii
)

6
.2

(i
v
)

3
.1

(i
)

2
8
/4

6
(6

1
%

)
(i
i)

2
6
/4

7
(5

4
%

)
(i
ii
)

8
(i
v
)

4
.2

(i
)

0
.0

7
(i
i)

<
0
.0

5
(i
ii
)

<
0
.0

1
(i
v
)

<
0
.0

5

3

S
im

o
n

1
4

(1
9
9
5
)

U
S

R
,

D
B
,
P
C
,
P
G

A
n
ta

ci
d

(m
ag

n
es

iu
m

/
al

u
m

in
u
m

h
y
d
ro

x
id

e)
1
1

m
E
q

to
b
e

ta
ke

n
u
p

to
tw

ic
e

d
ai

ly
fo

r
4

w
ee

ks
n
¼

1
1
3

su
b
je

ct
s

n
¼

5
5
3

h
ea

rt
b
u
rn

ep
is

o
d
es

P
la

ce
b
o

n
¼

1
1
1

su
b
je

ct
s

n
¼

5
5
3

h
ea

rt
b
u
rn

ep
is

o
d
es

(i
)

H
o
m

e
d
ia

ry
to

re
co

rd
h
ea

rt
b
u
rn

re
li
ef

h
o
u
rl

y
an

d
th

e
u
se

o
f

b
ac

ku
p

an
ta

ci
d
s

(i
)

H
ea

rt
b
u
rn

ep
is

o
d
es

re
li
ev

ed
(i
i)

O
d
d

ra
ti
o

fo
r

m
o
re

ra
p
id

an
d

m
o
re

fr
eq

u
en

t
re

li
ef

(i
ii
)

S
u
b
je

ct
s

w
it
h

tr
ea

tm
en

t
ra

ti
n
g

o
f

g
o
o
d

o
r

ex
ce

ll
en

t
(i
v
)

H
ea

rt
b
u
rn

ep
is

o
d
es

fo
r

w
h
ic

h
su

b
je

ct
s

to
o
k

re
sc

u
e

an
ta

ci
d
s

(i
)

3
4
3
/5

5
3

(6
2
%

)
(i
i)

1
.5

7
(i
ii
)

7
7
/1

1
3

(6
8
%

)
(i
v
)

1
7
7
/5

5
3

(3
2
%

)

(i
)

2
2
7
/5

5
3

(4
1
%

)
(i
i)

1
(i
ii
)

7
0
/1

1
1

(6
3
%

)
(i
v
)

2
3
8
/5

5
3

(4
3
%

)

(i
)

<
0
.0

5
(i
i)

0
.0

0
3

(i
ii
)

N
.S

.
(i
v
)

<
0
.0

5

4

U
S
,
U

n
it
ed

S
ta

te
s;

U
K

,
U

n
it
ed

K
in

g
d
o
m

;
R
,
ra

n
d
o
m

iz
ed

;
D

B
,
d
o
u
b
le

-b
li
n
d
ed

;
P
C
,
p
la

ce
b
o
-c

o
n
tr

o
ll
ed

;
P
G

,
p
ar

al
le

l-
g
ro

u
p
;

C
O

,
cr

o
ss

-o
v
er

.

META-ANALYSIS : EFF ICACY OF OVER-THE-COUNTER GERD THERAPIES 149

ª 2006 The Authors, Aliment Pharmacol Ther 25, 143–153

Journal compilation ª 2006 Blackwell Publishing Ltd



16% (95% CI: 7.9–23.3%, P < 0.0001); the RBI was

0.29 (95% CI: 0.14–0.41); the NNT was 6 (95% CI: 4–

13).6, 15

Seven trials evaluated the efficacy of H2RAs taken

over 2 weeks to 4 weeks. Four trials examined the ade-

quate relief of heartburn within 1 h of drug ingestion

that lasted for at least 3 h; the combined effect

favoured H2RAs (ABI 10%, 95% CI: 7%–13%,

P < 0.0001; RBI 0.28, 95% CI: 0.19–0.36; NNT 10,

95% CI: 7–14) (Figure 1).3, 7, 8 Only one trial evaluated

the complete relief of heartburn; 37% of subjects on

H2RA vs. 24% of subjects on placebo reported com-

plete relief (P < 0.001).4 Four studies evaluated sub-

jective improvement (defined as patients’ rating of the

treatment of ‘good/excellent’ or ‘effective/very effect-

ive’) at the end of the treatment period; the combined

effect favoured H2RAs (ABI 12%, 95% CI: 7–17%,

P < 0.0001; RBI 0.19, 95% CI: 0.13–0.25; NNT 8, 95%

CI: 6–14) (Figure 2).8, 14, 16 The use of rescue antacids

was examined in six trials.3, 7, 8, 14, 16 Subjects on

H2RAs were significantly less likely to require rescue

antacids (OR 0.59, 95% CI: 0.53–0.66, P < 0.0001)

(Figure 3). Overall, there were no significant differ-

ences between the four H2RA agents.

Antacids

Only four randomized trials (treatment ¼ 578, pla-

cebo ¼ 577) with a mean Jadad score 3.5 (range: 2–5)

met the inclusion and exclusion criteria (Table 2). They

evaluated subjective improvement (defined as rating of

treatment as ‘good/excellent’ or global assessment of

‘better/much better’) after 2 weeks to 4 weeks of ther-

apy. The combined ABI of antacid treatment over pla-

cebo was 8% (95% CI: 0–16%, P ¼ 0.06). The

combined RBI was 0.11 (95% CI: 0.03–0.20). The NNT

was 13 (95% CI: 6–250) (Figure 4).10, 13, 14, 16 Two tri-

als found that subjects on antacids were less likely to

have heartburn episodes requiring rescue antacids (OR

0.70, 0.59–0.84, P < 0.0001).14, 16

Alginate/antacid combination (Gaviscon)

Only four randomized trials (treatment ¼ 146,

placebo ¼ 138) with a mean Jadad score 3.8 (range:

2–5) compared alginate/antacid combination against

placebo (Table 3). Three of these trials evaluated sub-

jective improvement after 2 weeks of treatment

(defined as patients’ self-assessment of ‘positive

response’, ‘better/much better’, or ‘improved’). The

combined ABI of alginate/antacid combination over

placebo was 26% (95% CI: 12–41%, P < 0.0001). The

RBI was 0.60 (95% CI: 0.25–0.91). The NNT was 4

(95% CI: 2–9) (Figure 5).5, 11, 13 One trial studied the

role of alginate/antacid combination as therapy for

postprandial heartburn; 67% of patients on alginate/

antacid reported symptomatic improvement of heart-

burn within 15 min of drug ingestion compared with

28% of patients on placebo (P < 0.05).12

Heterogeneity tests were performed for all the calcu-

lations. In the chi-squared statistic, the P-values ran-

ged from 0.2 to 0.9, suggesting that there was no

significant heterogeneity in the results of these trials

in any of the comparisons. The I2-values ranged from

0% to 40%, further confirming the lack of substantial

heterogeneity in these trials.

DISCUSSION

We conducted this comprehensive review to examine

the efficacy of several common OTC therapies inclu-

ding H2RA, antacid, and alginate/antacid agents. Since

1996, all four H2RAs had been available as OTC prep-

arations. The efficacy of H2RAs at regular or high

doses in treating GERD and oesophagitis has been

demonstrated.17, 18 However, the efficacy of H2RAs at

Citation EffectName Year Treated Control Effect Lower Upper NTotal PValue

Korn Improvement 2000 293 / 407 259 / 398 0.069 0.005 0.133 805 0.035

Simon Improvement 1995 77 / 113 70 / 111 0.051 –0.073 0.175 224 0.424

Stanciu Improvement 1974 5 / 20 7 / 20 –0.100 –0.382 0.182 40 0.490

Weberg Improvement 1998 37 / 47 26 / 47 0.234 0.050 0.418 94 0.016

Combined (4) 412 / 587 362 / 576 0.077 –0.004 0.158 1163 0.064

–0.50 –0.25 0.00 0.25 0.50

Favors placebo Favors antacid

Antacid: Improvement

Figure 4. Forest plot showing findings of randomized-controlled trials that compared subjective improvement after 2 weeks
to 4 weeks of antacid therapy vs. placebo. Tests of heterogeneity: Q ¼ 4.52, d.f. (Q) ¼ 3, P ¼ 0.21, I2 ¼ 34%.
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OTC doses (half-prescription doses) has not been sys-

tematically evaluated. In our review, all the studies

included for analysis are randomized, placebo-con-

trolled, double-blinded and parallel-group to ensure

the homogeneity of trial designs. When used as a sin-

gle dose prior to a provocative meal, H2RAs were

superior to placebo in the complete prevention of

postprandial GERD symptoms with an ABI of 11%

(P < 0.0001, NNT 9). The efficacy of H2RAs expressed

as symptomatic improvement was slightly larger; the

ABI was 16% (P < 0.0001) and the NNT was 6. When

used over 2 weeks to 4 weeks, H2RAs were also super-

ior to placebo in all clinical endpoints: adequate relief

(ABI 10%, P < 0.0001, NNT 10), complete relief (ABI

13%, P < 0.001, NNT 8), subjective improvement (ABI

12%, P < 0.0001, NNT 8) and breakthrough GERD

symptoms as suggested by a decreased use of rescue

antacids (OR 0.56–0.59, P < 0.0001).

The efficacy of antacids is less well-established, and

the quantity and quality of studies examining the

efficacy of antacids are less than those for alginate

and H2RA. Ironically, the best evidence for antacid

efficacy comes from a recent study conducted primar-

ily to examine the efficacy of H2RA.16 There was a

significant reduction in heartburn episodes requiring

rescue antacids in groups taking antacids (OR 0.70,

P < 0.0001). There was also a trend that fell short of

statistical significance favouring antacids over placebo

in patients’ subjective improvement (ABI 8%, P ¼
0.06, NNT 13). A small study by Graham et al.19 found

no significant difference in heartburn frequency or

severity. This study was not included in our meta-

analysis because of the absence of a well-defined

outcome. However, the small number of subjects in

this study would not alter the outcome of our meta-

analysis.

Alginate reacts with gastric acid to form a viscous

near-neutral pH layer on the gastric contents, thus act-

ing as a mechanical barrier between the gastric con-

tents and the oesophagus. There are four randomized

trials comparing alginate/antacid combination to pla-

cebo. The alginate/antacid combination was more effi-

cacious than placebo both as a single premeal dose

(ABI 39%, P < 0.05, NNT 3) and after 2 weeks of ther-

apy (ABI 26%, P < 0.0001, NNT 4).

Given that the efficacy of OTC antacids and alginate

was shown in prevention and treatment of postcibal

symptomatic episodes, their role seems to be best suited

for individuals with infrequent meal induced episodes,

as well as those with breakthrough symptoms while tak-

ing other longer acting treatment. OTC H2RAs could be

used with slightly increased efficacy but with a slower

onset of action for the same indications. The trials for

all three groups did not examine for healing of erosive

oesophagitis (or its presence in the first place) and hence

one cannot assume similar efficacy in the presence of

erosive oesophagitis. Lastly, the efficacy of treatment

and the medication safety profiles over a prolonged per-

iod of time were not examined.

There are several strengths in this meta-analysis. We

included only randomized, placebo-controlled trials,

thus ensuring a minimum standard of quality. Each

individual trial was critically evaluated by the Jadad

scoring system; the mean Jadad score was about 3.5,

indicating a relatively high quality of the included tri-

als. The funnel plots suggested the presence of a small

study effect, which may indicate publication bias.

Unfortunately, because of the relatively small number

of trials for each specific clinical outcome, the publi-

cation bias could not be corrected.20 Lastly, we per-

formed heterogeneity tests for all analyses; all of the

chi-squared calculations had a P-value of 0.1 or above

(mean P ¼ 0.5), suggesting the absence of significant

heterogeneity. All I2 calculations had values <50%,

further confirming the relative homogeneity among

the trials.

Overall, in this meta-analysis, several OTC therapies

have been shown to be efficacious in prevention and

Citation EffectName Year Treated Control Effect Lower Upper NTotal PValue

Beeley Improvement 1972 21 / 27 14 / 27 0.259 0.014 0.504 54 0.046

Chatfield Improvement 1999 28 / 38 13 / 30 0.304 0.078 0.529 68 0.011

Stanciu Improvement 1974 11 / 20 7 / 20 0.200 –0.102 0.502 40 0.204

Combined (3) 60 / 85 34 / 77 0.264 0.118 0.409 162 0.000

–0.50 –0.25 0.00 0.25 0.50

Favors placebo Favors alginate/antacid

Alginate/Antacid: Improvement

Figure 5. Forest plot showing findings of randomized-controlled trials that compared subjective improvement after 2 weeks
of alginate/antacid combination vs. placebo. Tests of heterogeneity: Q ¼ 0.29, d.f. (Q) ¼ 3, P ¼ 0.86, I2 ¼ 0%.
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treatment of GERD symptoms. H2RAs, antacids, and

alginate/antacid combinations are likely to continue to

play a significant role in the treatment of GERD.
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