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ackground & Aims: Little information is available
bout the efficacy of proton pump inhibitors (PPIs) in
atients with nonerosive reflux disease (NERD). We
imed to synthesize available data and determine the
ffectiveness of PPIs on symptom resolution in patients
ith NERD. Methods: A systematic review of the litera-
ure identified studies reporting the effects of PPIs in
atients with NERD. Heartburn resolution data were
ooled across studies. The effectiveness of PPI therapy
n inducing complete heartburn resolution was com-
ared in patients with NERD vs. erosive esophagitis (EE).
esults: Seven trials evaluating heartburn resolution in
ERD were identified. Higher proportions of patients
eported achieving sufficient heartburn resolution com-
ared with complete heartburn resolution. The effect of
PIs on sufficient heartburn resolution was observed
ooner than was complete heartburn resolution. Thera-
eutic gain of PPI therapy over placebo ranged from
0% to 35% for sufficient heartburn control and from
5% to 30% for complete heartburn control. Pooled
esponse rates at 4 weeks were significantly higher for
atients with EE compared with NERD (56% vs. 37%,
< 0.0001). Conclusions: PPIs provide a more modest

herapeutic gain in patients with NERD as compared
ith those with EE. A trend in increased therapeutic gain
or NERD patients was shown throughout the 4 weeks,
uggesting that 4 weeks of follow-up evaluation may be
nsufficient to show full therapeutic gain in this patient
opulation.

astroesophageal reflux disease (GERD) is a common
disorder characterized by heartburn and acid regur-

itation, with or without the presence of esophageal
ucosal damage.1 Patients with nonerosive reflux disease

NERD) may experience severe and even debilitating
eartburn episodes. In fact, studies have shown that
ERD symptom severity, frequency, and intensity are

orrelated poorly with degree of esophageal mucosal
njury.2–5 Attention recently has shifted to patient symp-
oms rather than endoscopically verified esophageal mu-
osal injury.

In practice, decisions about diagnosis and clinical in-
erventions for GERD often are based on symptomology,
ith heartburn and acid regurgitation as 2 of the defin-

ng characteristics. Diagnostic clinical confirmation with
pper endoscopy or 24-hour esophageal pH monitoring
s invasive, costly, and may not be readily available for
any physicians.
The use of proton pump inhibitors (PPIs) is becoming
ore common because mounting evidence indicates their

uperior efficacy in both NERD and erosive esophagitis
EE).6 Despite available information pertaining to the
fficacy of PPI therapy in NERD, little has been done to
ynthesize existing data with respect to different PPI
herapeutic regimens.7 Clinical efficacy measures for EE
herapies commonly focus on acute healing and mainte-
ance of healing using upper-gastrointestinal endoscopy.
uch less information pertaining to symptomatic reso-

ution in EE patients can be found. Most clinical end
oints in NERD are based on less-verifiable clinical
utcomes such as symptom severity, frequency, and in-
ensity. Furthermore, outcome assessment in NERD is
omplicated by the lack of clear disease definition and
nconsistent definition of symptom relief.8

The objective of this study was to perform a systematic
eview of the literature and to synthesize all available
ata on the effectiveness of PPI therapy in resolving
ymptoms in NERD patients. The secondary objective

Abbreviations used in this paper: CI, confidence interval; EE, erosive
sophagitis; GERD, gastroesophageal reflux disease; NERD, nonero-
ive reflux disease; PPI, proton pump inhibitor.

© 2004 by the American Gastroenterological Association
1542-3565/04/$30.00
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as to compare the effectiveness of PPI therapy between
atients with NERD and those with EE.

Materials and Methods
Systematic Review

A review of the medical literature was conducted to
dentify trials evaluating the effect of PPIs in patients with
lassic symptoms of GERD and negative upper endoscopy.
edline and HealthStar databases were searched for English

anguage articles published between 1980 and 2002. Medical
ubject headings for the search included: proton pump inhib-
tor (PPI), esophagitis, gastroesophageal reflux, rabeprazole,
meprazole, lansoprazole, esomeprazole, and pantoprazole. We
earched the Food and Drug Administration web site for
ertinent reports concerning PPI treatment indications for
ERD and abstracts presented during the American College

f Gastroenterology and the Digestive Disease Week confer-
nces between 1999 and 2001. Additional articles were iden-
ified through a hand search of references from relevant articles
nd from physicians and researchers in the field.

Titles, abstracts, and articles were reviewed serially against
xplicit exclusion criteria. Two reviewers conducted indepen-
ent appraisals and resolved disagreements by consensus. In-
errater reliability was tested on a 10% sample, with � val-
es � 0.70 at each review stage.

Articles were rejected at the title stage if they did not
ertain to PPI monotherapy or a condition of interest (i.e.,
sophagitis, acid reflux, heartburn, GERD, NERD, gastric or
sophageal acid), or were classified as reviews, case reports,
ditorials, letters, or meta-analyses. Similar criteria were ap-
lied to abstracts, with the additional requirement of data on
ERD, on esophagitis grade 0 and/or 1, and on outcomes of

nterest. The full text of selected articles were reviewed and
ejected if they did not report primary results from a random-
zed trial of symptomatic resolution with acute PPI treatment,
r failed to include adults age 18 or older with esophagitis
rade 0 and/or 1.

Data Abstraction

Abstracted study data included: location, design, de-
cription, multi- or single-center setting, endoscopic grade and
efinition of included patients, classification system, treatment
oal, and symptom severity. Data pertaining to reported
ymptom occurrence, frequency, and severity also were col-
ected. Symptom measures included heartburn, acid regurgi-

able 1. Classification of Esophageal Mucosal Involvement

Definition

Classification system

Savary–Miller Hetzel–Dent Los Angeles

egative No grade Grade 0 No grade
rythema and friability Grade I Grade 1 No grade
rosions Grade II–IV Grade 2–4 Grade A–D
ation, daytime heartburn, nighttime heartburn, and measures
f symptom severity. Information on available outcome mea-
ures was abstracted for all available periods.

Applying the definitions of complete and sufficient heart-
urn resolution as described later (see the Complete Versus
ufficient Resolution Over Time section), we abstracted the
roportions of patients meeting these definitions from the
elected articles based on intent-to-treat results. Data were
vailable on the following combinations: complete heartburn
esolution, sufficient heartburn resolution, complete heartburn
aintenance, and sufficient heartburn maintenance.

Grading and Classification

In accepted manuscripts, the study population was
dentified as having NERD or mild nonerosive GERD based
n endoscopic results. A majority of investigators classified
atients based on the grade of EE. A few investigators did not
se a standard esophageal grading scheme but provided
nough information to determine if patients were endoscopy
egative, had erythema or friability, and/or had erosions. The
ost common classification schemes were the Savary–Miller,

he Hetzel–Dent, and the Los Angeles, along with their mod-
fications.

Criteria varied across the classification systems (Table 1). For
xample, although patients without erythema or friability
ould receive no grade using the Savary–Miller or Los Angeles

ystems, they would be assigned a grade 0 using the Hetzel–
ent system. Likewise, patients with erythema or friability are

ssigned a grade I using the Savary–Miller, a grade 1 using the
etzel–Dent, and no grade using the Los Angeles system.
nother issue in comparing patient populations was that some

tudies included only patients with negative endoscopy, others
ith erythema or friability only, and still others included
atients with negative endoscopy, erythema, or friability, but
o erosions.
Because of the different definitions of endoscopic findings

nd study populations, we developed a system for classifying
tudies based on reported grades from various classification
ystems (Table 2). Treatment comparisons were separated into

groups. Group 1 included only endoscopically negative
atients. Group 2 was more flexible, allowing for erythema and
riability but without erosions; this group included mixed
atient populations, some with no endoscopic findings and
thers with erythema and friability. Group 3 combined all

able 2. Classification of Esophageal Mucosal Involvement
Used in the Analysis

Group Patient definition

roup 1 a) Endoscopically negative
roup 2 a) Endoscopically negative and erythema and friability

b) Erythema and friability
roup 3—all
studies

a) Endoscopically negative
b) Endoscopically negative and erythema and friability
c) Erythema and friability
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tudies of patients with negative endoscopy, negative endos-
opy or erythema and friability, or erythema and friability
lone.

Complete Versus Sufficient Heartburn
Resolution

Acute heartburn resolution was defined as either com-
lete or sufficient. Complete resolution was defined as no
eartburn during the preceding 7 days. Studies also measured
ufficient (or satisfactory) heartburn resolution, defined as less
han 1 day of moderate heartburn during the preceding 7 days
f treatment.

Statistical Analysis

We focused our analysis on placebo-controlled trials.
stimates of the pooled treatment effect were calculated for the
isk difference (the proportion with heartburn resolution in the
reated group minus the proportion with heartburn resolution
n the placebo group) using Bayesian modeling. The risk
ifference captures the therapeutic gain or effect of treatment
ver placebo.

We stratified available treatment arms by the following
arameters: endoscopic grade of study population (Table 2),
uration of PPI administration, and complete or sufficient
ontrol of heartburn. Differences across grades, time periods,
nd definitions of heartburn control were evaluated.

Comparison of PPI Therapy in NERD and EE

We compared the effectiveness of PPI treatment on
omplete heartburn resolution in patients with NERD vs. EE.

e conducted a systematic review of the published literature
nd Food and Drug Administration reports pertaining to the
ffectiveness of PPI therapy in patients with endoscopically
onfirmed EE (Hetzel–Dent, grades 2–4).9 Strict criteria were
sed to identify relevant placebo-controlled articles of PPI
herapy in EE. Results were pooled in a similar manner to the
ERD estimates.

Results
Systematic Review

The search identified 1169 references published
etween January 1980 and January 2002. Figure 1 shows
he inclusion and exclusion of articles at different points
uring the review process. We accepted 363 titles for
urther screening and reviewed their abstracts, and re-
iewed the full text of 107 articles.

Three published articles met inclusion criteria, pre-
enting results from randomized placebo-controlled trials
ith sufficient information for estimating the effects of

cute treatment on symptomatic GERD or NERD. Our
earch of the Food and Drug Administration web site
ielded 4 additional reports concerning PPI treatment
ndications for symptomatic GERD or NERD. Our
earch of the American College of Gastroenterology and
igestive Disease Week databases resulted in 59 ab-

tracts for review. None presented data that were not also
vailable in the published literature or Food and Drug
dministration reports. Seven trials10–16 were included

n our final sample (Table 3).
Of the 7 clinical trials evaluating heartburn resolu-

ion, there were 2 rabeprazole studies,15,16 2 esomepra-
ole studies,13,14 and 3 omeprazole studies.10–12 All 7
tudies evaluated PPI therapy vs. placebo in patients
ith NERD. A total of 1854 patients were evaluated,
ith the smallest study including 123 patients16 and the

emaining studies including over 200 patients each. Al-
hough all studies allowed for a run-in period without
PI or histamine-2 receptor antagonists, only one
tudy10 excluded patients with any previous use.
ive10,12–15 of the 7 studies presented data with multiple
reatment arms. A total of 12 treatment arms and 7
lacebo arms were identified. The most frequent drug-
ose combination examined was omeprazole 20 mg (3
reatment arms). Two treatment arms were available for
meprazole 10 mg, esomeprazole 20 mg, esomeprazole
0 mg, and rabeprazole 20 mg, with only one treatment
rm for rabeprazole 10 mg.

Table 4 shows all sufficient and complete heartburn
esolution outcomes at all time periods across all 7
tudies. The majority of studies reported heartburn res-
lution rates for 2 time periods. Thus, our analysis
xplored the risk difference (therapeutic gain) for the
-week and 4-week assessments.

Complete Versus Sufficient Resolution Over
Time

Group 1: endoscopically negative subjects. Two
tudies10,11 provided data on heartburn resolution for
ndoscopically negative patients (Figure 2). The thera-
eutic gain of PPI treatment over placebo for sufficient
esolution at the 2-week assessment was 0.29 (95%
onfidence interval [CI ], 0.21–0.37). At 4 weeks, the
herapeutic gain increased to 0.34 (95% CI, 0.28–0.41).
o significant difference was observed between the ther-

peutic gains at 2 and 4 weeks (P � 0.42). No measure-
ents of complete resolution were available at 2 weeks.
t the 4-week assessment, the therapeutic gain of PPI

reatment over placebo was 0.25 (95% CI, 0.18–0.31).
In comparing therapeutic gains at 4 weeks, a higher

roportion of treated vs. placebo patients achieved suffi-
ient resolution compared with achieving complete res-
lution. This difference between therapeutic gains was
ot statistically significant (P � 0.14).
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Group 2: patients with negative endoscopy and
rythema and friability, or erythema and friability alone.
ive studies12–16 contributed data on heartburn resolu-
ion for our group 2 patient population (Figure 3). For
ufficient resolution, the therapeutic gain of PPI treat-
ent over placebo at the 2-week measurement was 0.35

95% CI, 0.26–0.44). At the 4-week measurement, the
herapeutic gain decreased to 0.29 (95% CI, 0.19–0.39).
he difference between the therapeutic gains at the 2-
nd 4-week measurements was nonsignificant (P �
.52).
For complete resolution, therapeutic gains were calcu-

ated for the 1-, 2-, and 4-week time periods. The
herapeutic gain of PPI treatment over placebo at 1 week
as 0.14 (95% CI, 0.10–0.17). An increase in therapeu-

ic gain was observed between the 1- and 2-week assess-
ents, with the therapeutic gain at 2 weeks calculated as

.22 (95% CI, 0.19–0.25). For the 4-week assessment,

igure 1. Flowchart of the sys-
ematic review for NERD and
ymptomatic GERD.
he therapeutic gain of PPI treatment was 0.26 (95% CI,
.23–0.30). Although therapeutic gains increased over
ime, no significant difference was observed between the
ssessments (1-week vs. 2-week, P � 0.58; 2-week vs.
-week, P � 0.23).
When therapeutic gains were compared within time

eriods, a higher proportion of group 2 patients reported
chieving sufficient resolution compared with achieving
omplete resolution. The therapeutic gain for sufficient
esolution was significantly different from the therapeu-
ic gain for complete resolution at 2 weeks (P � 0.04).
t 4 weeks, the gap between the therapeutic gains
ecreased, resulting in a nonsignificant difference be-
ween the 2 measurements (P � 0.69).

Group 3: patients with negative endoscopy, neg-
tive endoscopy and erythema and friability, or ery-
hema and friability alone. Results are consistent when
ata for patients in both groups 1 and 2 are combined
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Figure 4). For sufficient resolution, the therapeutic gain
f PPI treatment over placebo at 2 weeks was 0.32 (95%
I, 0.26–0.38). At the 4-week measurement, the ther-
peutic gain was 0.33 (95% CI, 0.27–0.38). No signif-
cant difference was detected between the therapeutic
ains (P � 0.80).
Results for complete resolution mirrored the results

or group 2 patients at the 1-week (therapeutic gain �
.14; 95% CI, 0.10–0.17) and 2-week (therapeutic
ain � 0.22; 95% CI, 0.19–0.25) assessments. The
herapeutic gain of PPI treatment for complete heartburn
esolution at 4 weeks was 0.26 (95% CI, 0.23–0.29).

able 3. Identified Placebo-Controlled Trials of NERD Patients

Study Year
Treatment

arms Study location Source

ind et al.10 1997 OME10,
OME20,
placebo

Europe Publishe
report

atlebakk11 1999 OME20,
placebo

Europe:
Norway

Publishe
report

ichter et al.12 2000 OME10,
OME20,
placebo

United States/
Canada

Publishe
report

straZeneca13 1999 ESO20,
ESO40,
placebo

United States/
Canada

FDA
report

straZeneca14 1999 ESO20,
ESO40,
placebo

United States/
Canada

FDA
report

heng et al.15 2002 RAB10,
RAB20,
placebo

United States/
Canada

FDA
report

ozeika et al.16 2001 RAB20,
placebo

United States/
Canada

FDA
report

ME10, omeprazole 10 mg; OME20, omeprazole 20 mg; ESO20, e
dministration; RAB10, rabeprazole 10 mg; RAB20, rabeprazole 20 m
The JADAD score is a way of assessing the quality of reports involvi

able 4. Heartburn Measures Available for All Studies

Study Comparison
1 week

sufficient
1

co

ichter et al.12 OME20 vs. placebo
ichter et al.12 OME10 vs. placebo
ind et al.10 OME20 vs. placebo
ind et al.10 OME10 vs. placebo
atlebakk11 OME20 vs. placebo
straZeneca13 ESO40 vs. placebo
straZeneca13 ESO20 vs. placebo
straZeneca14 ESO40 vs. placebo
straZeneca14 ESO20 vs. placebo
heng et al.15 RAB20 vs. placebo
heng et al.15 RAB10 vs. placebo
ozeika et al.16 RAB20 vs. placebo

ME20, omeprazole 20 mg; OME10, omeprazole 10 mg; ESO40, eso
g; RAB10, rabeprazole 10 mg.
gain, no significant difference was observed between
he therapeutic gains at 2 and 4 weeks (P � 0.25).

Within time periods, higher proportions of patients
chieved sufficient resolution as opposed to complete
esolution. At the 2-week measurements, the difference
etween therapeutic gains was significant (P � 0.05).
he difference between therapeutic gains decreased at the
-week measurement, and was not significant (P �
.12).

Summary. In general, the therapeutic gain of PPI
reatment over placebo ranged from 30%–35% for suf-
cient heartburn control and 25%–30% for complete

Center
type Study support

Study
population

Jadad
scorea

Measure of
heartburn
resolution

Multiple Astra Hassle Group 1 4 Yes

Multiple Astra Norge Group 1 4 Yes

Multiple Astra Merck Group 2 4 Yes

Multiple AstraZeneca Group 2 5 Yes

Multiple AstraZeneca Group 2 5 Yes

Multiple Janssen
Pharmaceutica

Group 2 5 Yes

Multiple Janssen
Pharmaceutica

Group 2 5 Yes

prazole 10 mg; ESO40, esomeprazole 20 mg; FDA, Food and Drug

ndomized controlled clinical trials.30

k
te

2 week
sufficient

2 week
complete

4 week
sufficient

4 week
complete

X X
X X

X X X
X X X

X
X X
X X
X X
X X

X X X X
X X X X
X X X X

razole 20 mg; ESO20, esomeprazole 10 mg; RAB20, rabeprazole 20
d

d

d

some
g.
wee
mple

X
X
X
X

mep
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eartburn control. In other words, PPIs successfully
reated between one quarter and one third of the popu-
ation. This held true for pooled estimates across all
reatments. Among all grades and time periods, PPIs
esulted in higher proportions of patients achieving suf-
cient resolution compared with complete resolution.
he effects of PPIs for sufficient resolution appeared

ooner (approximately 2 weeks) compared with complete
esolution (4 weeks). At 2 weeks, the therapeutic gain for
ufficient resolution was significantly different from the

igure 2. Treatment comparison with placebo for group 1 (endoscopy
egative) patients: pooled difference (treatment � placebo) in propor-
ion with heartburn resolution by time. Œ, Sufficient; ■ , complete.

igure 3. Treatment comparison with placebo for group 2 (negative
ndoscopy and erythema and friability) patients: pooled difference
treatment � placebo) in proportion with heartburn resolution by time.
, Sufficient; ■ , complete.
herapeutic gain for complete resolution for both group
patients (endoscopically negative and erythema and

riability) and for all patients combined (group 3) (P �
.04 and P � 0.05, respectively). Over time, the thera-
eutic gain for complete resolution increased. However,
he difference between sufficient and complete resolution
t 4 weeks was not significant (P � 0.14, P � 0.69, and
� 0.12 for groups 1, 2, and 3, respectively).

Comparison of Heartburn Resolution in
NERD and EE

We compared the symptomatic response rates of
atients with NERD with those diagnosed with EE.
lthough endoscopic healing rates are reported com-
only in EE studies, symptomatic response to PPI ther-

py is not reported commonly. When reported, 4- and
-week data usually are presented. Thus, across the
ERD and EE literature, only 4-week symptomatic

esponse rates were reported for each population. As was
erformed for NERD, the combined effect of PPI ther-
py on the symptomatic response rate at 4 weeks was
ooled across treatment strategies and dosages for EE
atients.
A systematic literature review of symptomatic healing

ates associated with PPI therapy in patients with EE
dentified 2 randomized controlled trials.17,18 Both were
lacebo-controlled and contributed multiple treatment
rms of rabeprazole and pantoprazole, respectively. Com-
lete resolution of heartburn was the outcome measure
or comparison.

igure 4. Treatment comparison with placebo for all studies (group
): pooled difference (treatment � placebo) in proportion with heart-
urn resolution by time. Œ, Sufficient; ■ , complete.
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Table 5 displays the pooled 4-week symptomatic re-
ponse rates and therapeutic gains for patients with
ERD and EE. The 4-week symptomatic response rate
as significantly higher for patients with EE compared
ith NERD (56% vs. 37%, respectively; P � 0.0001),
hereas the placebo symptomatic response rates were

imilar between the 2 groups (9.5% vs. 7.5%, respec-
ively; P � 0.05). Thus, the therapeutic gain of PPI
herapy over placebo was more than 75% higher among
E patients (48% for EE vs. 27% for NERD).

Discussion
NERD is the most common type of GERD that

ommunity-based physicians encounter. Because of the
ack of esophageal mucosal injury, treatment of NERD is
ased commonly on a step-up approach. However, ther-
peutic studies in NERD have shown that PPIs are
uperior to histamine-2 receptor antagonists or promo-
ility compounds.19–21 In this study, we compared the
ffectiveness of PPI therapy with that of placebo for
ymptom resolution at different time periods in NERD
atients, using published literature. Because of the lack
f esophageal mucosal injury, almost all NERD studies
imited the treatment period to 4 weeks.12,22–25 Last,
ymptom response to PPI was compared between pa-
ients with NERD and those with EE.

Several important points stand out. First, higher pro-
ortions of NERD patients reported attaining sufficient
eartburn resolution as compared with attaining com-
lete heartburn resolution. This was apparent across all
rades of NERD and across all time periods. In addition,
PI treatment led to sufficient heartburn resolution,
ith the effects observed at the 2-week time period; the

ffects of complete heartburn resolution were observed at
he 4-week period. Finally, symptomatic response rate at

weeks was significantly higher for patients with EE
ompared with NERD patients.

Our analysis suggests that to improve the outcome of
herapeutic studies in NERD, more modest clinical end
oints should be considered. For many NERD patients,
ufficient heartburn control may be a satisfactory thera-
eutic outcome. Because NERD patients rarely develop
E, physicians can accept sufficient heartburn control as
reasonable therapeutic outcome.26,27

able 5. Symptomatic Response Rates and Therapeutic Gain

Study population
PPI symptomatic response

pooled rate (95% CI)

ERD (n � 1854) 36.7 (34.1–39.3)
E (n � 705) 55.5 (51.5–59.5)
The lower symptom response rate to PPI treatment in
ERD patients as compared with patients with EE

ikely is owing to the different subgroups of patients
dentified as having NERD. A recent study by Martinez
t al.28 showed that 50% of the patients with NERD
ave normal esophageal acid exposure. Of these patients
ith functional heartburn, 37% showed a close correla-

ion between GERD symptoms and acid reflux events,
nd the rest (63%) were likely to experience heartburn
aused by non–acid-related stimuli. These findings are
onsistent with the view that patients with NERD are a
eterogeneous group with different symptom causes and
hus different therapeutic responses to PPIs.

The analysis also suggests that owing to the signifi-
antly lower symptom response rates to PPIs in patients
ith NERD compared with those with EE, the step-up

pproach has little merit in NERD patients. Adding the
tudies that showed a very limited (30%) symptom
esponse rate of NERD patients to histamine-2 receptor
ntagonists, a step-in approach with a PPI should be the
ppropriate therapeutic intervention for NERD.19,23

An important finding of our study is that the pooled
herapeutic gain of PPI treatment for complete heartburn
esolution increased from the 1-week to 2-week assess-
ent and again at the 4-week time period (0.14 3

.223 0.26). Our study showed the need to reconsider
he 4-week study design in NERD patients undergoing
herapeutic intervention because some patients with
ERD may have a longer lag time to symptom response.
This study systematically assessed and synthesized the

iterature on the effectiveness of PPI therapy in the
ERD population and compared symptomatic response

ates on PPI therapy in both NERD and EE populations
n the same time frame. Therapeutic gain (response to
reatment minus response to placebo) allows for the
ombination of data across a variety of studies and pro-
ides clinicians with a clinically meaningful range of
esponses they should expect with therapy.

A few limitations were inherent to this study. One was
he lack of a standard definition for NERD and the use
f different classifications for GERD. Another limitation
as the lack of data points included in this analysis. This
ay have resulted from the selected parameters used in

he systematic review or the definitions of NERD used

4 Weeks Among Patients With NERD and EE

bo symptomatic response
pooled rate (95% CI)

Therapeutic gain � difference
(95% CI)

9.5 (7.1–11.9) 27.2 (20.9–35.3)
7.5 (2.5–12.5) 48.0 (24.6–93.8)
s at

Place
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y the researchers. A third limitation was the lack of
omparable end points among included studies. Some
tudies reported complete daytime and/or nighttime
eartburn resolution, whereas others reported complete
esolution of global symptoms. A hierarchy was created a
riori to account for the choice of end points used in the
nalysis when a study reported more than one end point.
ast, we found low placebo symptom response rates for
PI therapy in patients with NERD and with EE. Low
lacebo response rates may be the result of assessing the
igorous outcome of complete symptom resolution. In
ddition, the low placebo response rates could be the
esult of the time period assessed because patient expec-
ations of treatment response may vary by time.

In summary, as expected, NERD patients are likely to
eport sufficient heartburn resolution more often than
omplete heartburn resolution and achieve sufficient res-
lution sooner than complete resolution. Symptom re-
ponse rate was significantly lower in NERD patients
ompared with those with EE receiving standard-dose
PI. Most importantly, during the first 4 weeks of
reatment, patients with NERD showed increased ther-
peutic gain for complete heartburn resolution (from
.14 to 0.26), suggesting that the trend of symptom
mprovement may well continue into the second month
f therapy. Future study designs in NERD patients
hould not be limited to 4 weeks, and randomized pla-
ebo-controlled studies comparing various PPI therapies
or sufficient and complete heartburn resolution in pa-
ients with NERD should be conducted.
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