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IMPORTANCE Although it is widely believed that concealment or deception is required to elicit
a placebo response, recent studies with adults suggest that open-label placebo (OLP) (ie,
honestly prescribed placebos) can yield significant benefits. No studies of OLP have been
performed with children.

OBJECTIVE To evaluate the efficacy of OLP for the treatment of children and adolescents with
functional abdominal pain or irritable bowel syndrome.

DESIGN, SETTING, AND PARTICIPANTS This multicenter crossover randomized clinical trial was
conducted from July 1, 2015, to June 15, 2018, at 3 US centers among children and
adolescents aged 8 to 18 years with functional abdominal pain or irritable bowel syndrome
defined per Rome Il criteria. Statistical analysis was performed from March 1, 2019, to
September 30, 2020, on an intention-to-treat basis.

INTERVENTIONS Patients completed 1 week of observation prior to randomization to 1 of

2 counterbalanced groups: OLP for 3 weeks followed by a 3-week control period or control
period for 3 weeks followed by OLP for 3 weeks. During the OLP period, participants took
1.5 mL of aninert liquid placebo twice a day. A standardized method for explaining the OLP
was used, and the interaction with clinicians had the same duration and style for both time
periods. Hyoscyamine was allowed as a rescue medication.

MAIN OUTCOMES AND MEASURES The primary outcome was the mean daily pain score during
each of the interventions, measured on a O- to 100-mm visual analog scale, where higher
scores indicated greater pain. The number of rescue medications taken during each
intervention served as an objective secondary measure.

RESULTS Thirty patients (mean [SD] age, 14.1[3.4] years; 24 female participants [80.0%];

16 [53.3%] with functional abdominal pain and 14 [46.7%] with irritable bowel syndrome)
completed the study. The mean (SD) pain scores were significantly lower during OLP
treatment compared with the control period (39.9 [18.9] vs 45.0 [14.7]; difference, 5.2; 95%
Cl, 0.2-10.1; P = .03). Patients took nearly twice as many hyoscyamine pills during the control
period compared with during the OLP period (mean [SD] number, 3.8 [5.1] pills vs 2.0 [3.0]
pills; difference, 1.8 pills; 95% Cl, 0.5-3.1 pills).

CONCLUSIONS AND RELEVANCE During OLP, patients with functional abdominal pain or
irritable bowel syndrome reported significantly less pain and took significantly fewer pain
medications. Open-label placebo may be an effective treatment for children and adolescents
with functional abdominal pain or irritable bowel syndrome.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT02389998
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hildren with pain-predominant disorders of gut-brain

interaction (DGBI) can have severely disabling symp-

toms, resulting in poor quality of life, high use of health
care resources, and social isolation.!® The optimum therapy
for DGBIs has not been established."? One of the major diffi-
culties to identifying effective treatments is the high placebo
response rate that has been observed in this population.'> How-
ever, the high placebo response rate also presents opportuni-
ties for clinical practice. It has been suggested that, instead of
mitigating the placebo response, an alternative approach may
be to harness it.*

Although placebo responses probably play a role in virtu-
ally every clinical intervention, the use of deceptive placebos
as stand-alone treatments has largely been discouraged be-
cause of ethical concerns about patient deception.*® Until re-
cently, it has been widely believed that patient blinding (via
deception or concealment) is required to elicit placebo ef-
fects, but recent studies with adults suggest that the open-
label placebo honestly prescribed treatment can yield posi-
tive effects, including in patients with DGBI.”-® No similar
studies have been performed for children, to our knowledge.
The aim of the present study was to assess the efficacy of open-
label placebo (OLP) in the treatment of children and adoles-
cents with DGBIs.

Methods

Study Design

A multicenter prospective crossover randomized clinical trial of
OLPvs no treatment control for children with functional abdomi-
nal pain or irritable bowel syndrome was conducted at 3 centers
from July 1, 2015, to June 15, 2018: Boston Children’s Hospital, Bos-
ton, Massachusetts; Nationwide Children’s Hospital, Columbus,
Ohio; and Children’s Mercy Hospital, Kansas City, Missouri. Writ-
teninformed consent was obtained from parents and written as-
sent from all children. The protocol was approved by the institu-
tional review boards of Boston Children’s Hospital, Nationwide
Children’s Hospital, and Children’s Mercy Hospital (trial protocol
in Supplement 1). The study is registered in ClinicalTrials.gov
(NCT02389998). The design of the study is shown in Figure 1.
This study followed the Consolidated Standards of Reporting
Trials (CONSORT) reporting guideline.

Inclusion Criteria

Children 8 to 18 years of age with functional abdominal pain
orirritable bowel syndrome defined per Rome Il criteria® were
included. All had normal laboratory test reults, negative lac-
tose breath test results, or lack of response to alactose-free diet
for 14 days. Patients with organic disease were excluded. Pa-
tients were allowed to continue other treatments as long as they
had been treated with stable regimens for 30 days.

Study Visits

Initial Visit: Observation Period

A standardized method for explaining placebo effects and the gut-
brain connection was used (eAppendix 1in Supplement 2). Par-
ticipants were introduced to the general concept of placebo, which
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Key Points

Question Is open-label placebo effective in the treatment of
disorders of gut-brain interactions (eg, functional abdominal pain
and irritable bowel syndrome) in children and adolescents?

Findings In this randomized clinical trial that included 30 children
or adolescents with functional abdominal pain or irritable bowel
syndrome, the mean pain scores were significantly lower during
the open-label placebo period compared with the control period.

Meaning The findings suggest that open-label placebo may be
used to reduce pain and decrease the use of rescue medications
for children and adolescents with functional abdominal pain or
irritable bowel syndrome.

Figure 1. Study Design
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was described as an inert suspension, like “sugar pills,” without
any medication init, that in blinded randomized clinical trials in-
cluding adults with DGBI often produces benefit. Patients then
started a 7-day observation period in which they recorded their
daily pain using a O- to 100-mm visual analog scale,'® where
higher scores indicated greater pain (Figure 1).

Randomization Visit

Patients were randomized in a 1:1 ratio to 1 of the 2 groups if
they had a minimum mean daily pain score of 25 mm (out of
100 mm) during the observation week. The code was created
by the respective pharmacy of each institution using a com-
puter-generated random number sequence. Until this point,
the patient-clinician interactions and the style for both groups
were the same. Once the envelope was opened, the instruc-
tions and conversation varied according to group assignment
because a distinct and well-defined script was then followed
for each group (eAppendix 1in Supplement 2). The character-
istics of the interaction with clinicians were identical during
both periods of the study.

In group 1, which started with the control period, the par-
ticipants completed initial questionnaires and were provided
with a daily symptom diary and the rescue medication. In
group 2, which started with the OLP period, the clinician ex-
plained placebos and the nature and concepts related toits use
(eAppendix 1in Supplement 2). Patients took the first dose of
placebo in the office. They then received the bottle of rescue
medication, the initial questionnaires, and daily diaries.

Crossover Visit

Patients returned after 3 weeks. In group 1 (crossover to OLP),
the daily diaries and the bottle of rescue medication were col-
lected. Patients then received the placebo following the same
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script as outlined. In group 2 (crossover to control), the dia-
ries, rescue medication, and placebo bottles were collected.
The rescue medication was given, together with the diaries.

End of Study Visit

Patients returned 3 weeks after crossover. Final question-
naires and assessments were performed. They returned their
unused rescue medications, diaries, and placebo.

Placebo, Rescue Medication, Daily Diary, Blinding,

and Compliance

The placebo mimicked the appearance of medications used in
pediatric care. We used an inert suspension (Simple Syrup;
HUMCO) containing 85% sucrose, citric acid, purified water,
and methyl paraben as a preservative. It was prepared by the
research pharmacy of each institution. Patients were in-
structed to take 1.5 mL twice a day, given with a 3-mL plastic
syringe.

After randomization, 0.125-mg dissolvable hyoscyamine
tablets (Virtus Pharmaceutical) were allowed as an as-needed
rescue medication for pain, up to 4 tablets per day. Pain was
recorded daily in a specially designed diary that included the
visual analog scale and specific questions about well-being,
bowel movements, symptoms, adverse events, and use of res-
cue medication.

Given the nature of the study, patients and physicians were
aware of treatment assignment. However, all assessments
were performed by a blinded research assistant. Compliance
was measured by a count of the remaining tablets of the res-
cue medication and measurement of the residual placebo
suspension.

Outcome Measures

The primary outcome was the mean daily pain score during
each intervention. The secondary outcome was the use of res-
cue medications measured by the number of tablets used,
which was assessed by pill count. Global improvement was as-
sessed by the following validated question: “Overall, how do
you feel your problem is (better, same, or worse)?” To assess
expectations of success, we asked the following: “How well do
you think the treatment will work (excellent, good, fair, poor,
or not at all)?”

Additional Psychological and Symptom Measures

We also included the following questionnaires: Question-
naire on Pediatric Gastrointestinal Symptoms: Rome III
version,!? Functional Disability Inventory,'* Pediatric Quality
of Life Inventory,'* Pediatric Quality of Life Gastrointestinal
Symptom Module,'® Pediatric Pain Questionnaire,'® Revised
Child Anxiety and Depression Scale,'” and Children’s Depres-
sion Inventory 2.8

Statistical Analysis

Statistical analysis was performed from March 1, 2019, to
September 30, 2020. Descriptive statistics are expressed as
mean (SD) values or percentages. All tests were 2-tailed with
results deemed statistically significant at P < .05. With 1
exception (see Results), the analyses were intention to treat.
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When participants failed to complete daily diaries, the mean
for the remaining days was used. For the primary outcome,
we compared the mean daily pain scores during the 3-week
OLP period with the mean daily pain scores during the
3-week no-treatment control period using a repeated-
measures analysis of covariance. We controlled for treat-
ment order as well as mean daily abdominal pain score dur-
ing the 1-week baseline period by including those variables
in the model as covariates. The model also included the
interaction between order and period, as well as the interac-
tion between baseline pain and period. Effect sizes were
computed using partial n* (n?,), which is the percentage of
variance in the dependent variable that can be accounted
for by the independent variable, after controlling for all
other variables in the model. By convention, n?, = 0.01 is
considered a small effect, n?, = 0.06 is considered medium,
and n?, = 0.14 is considered large.'®-*°

For nonparametric and ordinal variables, we used the Wil-
coxon signed rank test. Dichotomous outcomes were ana-
lyzed by using the McNemar test. For between-groups com-
parisons, we used the independent-samples t test or the
nonparametric Mann-Whitney test as indicated and either the
X° test or the Fisher exact test as appropriate.

Power Analysis

We used G*Power 3 software to conduct a power analysis for
the primary outcome.?' Assuming a 2-tailed test with results
deemed statistically significant at P < .05 and a 0.50 correla-
tion between the mean pain score in the 2 conditions (OLP pe-
riod vs control period), we calculated that a repeated-
measures analysis of variance with a sample size of 30 would
provide 99% power to detect large effects (eg, n?, = 0.14) and
75% power to detect medium effects (eg, r]zp = 0.06).

. |
Results

Participants

A total of 31 patients were randomized, and 30 patients
completed the study (Figure 2). One patient who was
initially randomly assigned to group 2 completed the OLP
period but withdrew just after starting the control period
because of a car accident. Even though the patient showed
substantial improvement during the OLP period, we
adopted the conservative approach to remove their data
from the analysis, given that its inclusion would have
improved our results. Therefore, the analysis included only
the 30 patients who completed both phases of the study (15
per group). Twenty-five patients were recruited from Bos-
ton Children’s Hospital, and 5 patients were recruited from
Nationwide Children’s Hospital.

Baseline characteristics are shown in Table 1. There were
no clinically meaningful differences between the treatment
groups. There were no clinically meaningful differences be-
tween patients with functional abdominal pain and those with
irritable bowel syndrome, except for the expected differ-
ences in bowel movement frequency and laxative use (eTable 1
in Supplement 2).
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Figure 2. Study Flow and Disposition of the Patients
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CBT indicates cognitive behavioral therapy.

Primary Outcome: Mean Pain Scores

The mean (SD) pain scores are shown in Figure 3. They were
significantly lower during the OLP period compared with the
control period (39.9 [18.9] vs 45.0 [14.7]; difference, 5.2; 95%
CI, 0.2-10.1; P = .03). The standardized effect size was
n?, = 0.16.° In simple terms, 21 of the 30 patients (70.0%) re-
ported higher pain scores during the control period than dur-
ing the OLP period.

Secondary Outcome: Rescue Medication

Patients took nearly twice as many hyoscyamine tablets dur-
ing the control perod compared with the OLP period (mean [SD]
number, 3.8 [5.1] tablets vs 2.0 [3.0] tablets; difference, 1.8 tab-
lets; 95% CI, 0.5-3.1 tablets; P < .001). In addition, 16 of the 30
patients (53.3%) took more rescue medication during the con-
trol period, whereas only 2 (6.7%) took more rescue medica-
tion during the OLP period (P = .001). The full data are pro-
vided in eTable 2 in Supplement 2.

Secondary Outcome: Global Improvement

Although 14 of the 30 patients (46.7%) reported global im-
provement during the OLP period vs 9 (30.0%) during the con-
trol period, the difference was not significant (Wilcoxon signed
rank test z = 1.00; P = .32). The full data are provided in eTable 3
in Supplement 2. In addition, the eFigure in Supplement 2 de-
picts the overall trajectory throughout both periods of the
study.
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Other Outcomes

There were no adverse effects associated with the OLP. Over-
all, 22 of the 30 patients (73.3%) reported that the OLP im-
proved the pain score by more than 30%, and 15 patients
(50.0%) reported that the OLP improved the pain score by more
than 50%. There were no differences in bowel movement char-
acteristics, and there were significant improvements in func-
tional disability and quality of life (eAppendix 2 in Supple-
ment 2). There were no clinically meaningful differences when
comparing patients who responded to the placebo with those
who did not (Table 2).

Expectations

For children, there was a significantly higher expectation that
the OLP period would have a beneficial effect compared with
the control period (13 [43%] vs 4 [13%]; P = .045) (eAppendix
2in Supplement 2). There was no association between the re-
sponse to the placebo and the initial expectation, as 64% of
those (9 of 14) who improved with OLP expected it would be
beneficial, while 44% of those (7 of 16) who did not expect an
improvement showed improvement (P = .30). Expectations of
parents also showed no association with outcomes.

|
Discussion

To our knowledge, this is the first study to assess the efficacy
of nondeceptive, nonconcealed OLP for the treatment of chil-
dren and adolescents with pain, focusing on patients with
DGBISs. Our study suggests that OLP has a beneficial effect. We
found a significant reduction in the use of rescue medica-
tions as well improvement in daily pain scores during the OLP
period. Our study met the criteria for minimum clinically im-
portant difference,??2* and improvement in pain intensity is
also the main end point recommended by the Rome Founda-
tion Pediatric Subcommittee®>-2¢ and the European and US
regulatory agencies.?>2¢

Information on OLP response in children is limited. To our
knowledge, the only other trial of OLP-like treatment for chil-
dren was conducted for children with attention-deficit/
hyperactivity disorder.?” However, that study first exposed the
children to daily pairing of amphetamine salts with placebo
pills in a conditioning paradigm. Although their design and
methods were different from ours, they also showed a clear
benefit of OLP.28 The only other trials of OLP for DGBI were 2
studies conducted for adults with irritable bowel syndrome.”®
In both studies, OLP produced improvement and signifi-
cantly lower symptom severity. Our findings are also consis-
tent with other studies of OLP for adults with different
conditions.*2°

Was the response to OLP a genuine placebo effect or the
result of other factors? Our control period controlled for spon-
taneous improvement, natural fluctuations, and regression to
the mean. Furthermore, the patient-physician relationships
and all interactions were the same in both groups. Nonethe-
less, a major unavoidable methodological weakness exists in
our trial: physicians, children, and their families were not
blinded to treatment allocation. The children may have wanted
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Table 1. Baseline and Demographic Characteristics of the Patients®

Patients, No. (%)

Characteristic AlL(N = 30) Group 1 (n = 15) Group 2 (n = 15)

Age, mean (SD), y 14.1(3.4) 14.4 (3.5) 13.8(3.2)

Sex
Female 24 (80.0) 12 (80.0) 12 (80.0)

Male 6(20.0) 3(20.0) 3(20.0)

Diagnosis
Functional abdominal pain 16 (53.3) 8(53.3) 8(53.3)

Irritable bowel syndrome 14 (46.7) 7 (46.7) 7 (46.7)

Duration of symptoms, mean (SD), y 3.3(2.0) 2.5(0.6) 4.0(0.9)

Pain intensity at baseline, mean (SD) 45.8 (2.8) 47.5(3.9) 44.1 (4.1)

Moderate or severe disability 10 (33.3) 5(33.3) 5(33.3)

Anxiety 13 (43.3) 5(33.3) 8(53.3)

CDI score, mean (SD) 11.3(1.3) 9.6 (1.9) 13.1(1.6)

CSl score, mean (SD)

Total 26.1(2.7) 27.5(5.0) 24.9(2.3)
Somatization 13.7 (2.1) 16.0 (3.9) 11.6 (1.7)

PedsQL score, mean (SD) 56.7 (1.6) 57.3(2.3) 56.2 (2.04)

PedsQL Gl score, mean (SD) 73.9(1.8) 76.5 (2.6) 71.3(2.3)

CBT 11(36.7) 4(26.7) 7 (46.7)

No. of medications, mean (SD) 2.2(2) 1.9 (0.4) 4.0 (0.6) Abbreviations: CBT, cognitive
Cyproheptadine 5(16.7) 1(6.7) 4(26.7) geelg)‘::soszgLtrn'e\/r:r?tyc;)rcy?(lilsibiclflirlzl::n's
Antidepressants 3(10.0) 2(13.3) 1(6.7) Somatization Inventory; PedsQL,
Proton pump inhibitors 8(26.7) 5(E3.3) 3(20.0) Inventory Gastrointestinal Symptom
Probiotics 6 (20.0) 2(13.3) 4(26.7) Module.

Use of hyoscyamine before the trial 10(33.3) 5(33.3) 5(33.3) " Results shown for the total and

according to randomization order.

to please the researchers, and physicians may have uncon-
sciously treated patients differently. We cannot rule out such
behaviors, but we suspect they were not very critical in our
study; all patients had a history of prior medical failure, and
study physicians worked hard to use identical interactions dur-
ing the 2 phases of the trial. Importantly, all assessments were
made in a blinded fashion.

The exact nature of which is the best “placebo” is not clear.
We tried to enhance the effect by developing a ritual in which
we used medication bottles and alabel generated by the phar-
macy (similar to a standard prescription), and we chose a dose
that required some measurement. We used a suspension to
avoid the possibility that some patients would not be able to
swallow a pill. Finally, we chose a preparation that had small
quantities of sucrose to give some flavor. The administration
of the sucrose could have had a deleterious effect, but the
amounts were so small that we did not expect an adverse out-
come. In fact, we did not see any exacerbation of the pain af-
ter the OLP period.

Another noteworthy aspect is that most previous studies
have compared OLP with no treatment.?° Because of ethical
constraints not to leave children with DGBI without any therapy
for 7 weeks, both groups were allowed to receive an antispas-
modic medication as rescue therapy. To our knowledge, there
are no clinical trials of antispasmodic therapy for children with
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DGBI, but 2 open small studies of adults have shown some
benefit,3°-3! while the only randomized clinical trial of hyo-
scyamine showed no benefit.>? The fact that the medications
were used as rescue therapy and initiated by the individual pa-
tient mitigated the response that we could have seen. We found
no difference in bowel movement characteristics between the
OLP period and the control period, suggesting that improve-
ments observed were associated with changes in pain
modulation.*>-23-24

We were unable to identify any factors associated with the
success of the placebo. We also found no association between
outcomes and the expectation of the response to the placebo
from participants and their parents.* Although positive base-
line expectations are generally associated with placebo re-
sponses in acute laboratory experiments among healthy vol-
unteers, for individuals with chronic pain conditions, positive
baseline expectations are not consistently associated with pla-
cebo responses.* Another potential factor is the effect of non-
conscious expectations, as it has been shown that external in-
fluences may have an association with placebo effects.* That
parentsin our study expected placebos to “work” confirms pre-
vious observations,?83334 and it has been argued that some
pediatric placebo effects are due to parents’ expectations (pla-
cebo effect by proxy).>>3¢ Given that expectations were not as-
sociated with the response to the placebo, this possibility seems
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Figure 3. Mean Pain Scores by Treatment Condition
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A, Observed patient-specific profiles (thin lines) and mean trend for each
treatment group (thick lines) during the study period. B, Mean pain scores after
open-label placebo or no treatment control. Errors bars indicate the standard
error of the mean.

P =.03.

lesslikely. Our findings suggest that the ethical use of OLP may
be acceptable to families.

Strengths and Limitations

Our study has several strengths. Importantly, the crossover
design allowed each patient to serve as his or her own con-
trol, which substantially increased statistical power. Addi-
tional strengths include (1) careful attention to scripting the
clinical interactions, (2) our primary outcome measure was
assessed daily throughout the study, and (3) our study
included both a subjective self-report outcome measure (ie,
daily pain) and a more objective outcome measure (ie, use
of rescue medication). This is particularly important
because, to our knowledge, this is one of the very few OLP
randomized clinical trials to include an objective outcome
measure.

Our study has several limitations. First, crossover
designs may result in carryover effects, which can be mini-
mized by including a washout period. However, given that
we were not administering an active treatment, we chose
not to include one. Therefore, any carryover effects were
likely to work against our hypothesis. Second, in studies of
OLP, it is not possible to blind participants and clinicians to
treatment; therefore, we cannot rule out the possibility that
this resulted in some bias in the outcome assessments.
Therefore, we designed the study so that all assessments
were done blindly. Third, it is not clear whether our results
can be applied to the general population of children with
DGBI. We enrolled children with moderate to severe pain,
and there may be some selection bias in those who decided
to enroll in our trial. However, this limitation applies to all

JAMA Pediatrics April 2022 Volume 176, Number 4

Table 2. Demographic and Baseline Characteristics of Patients

Who Responded to Placebo®

Response to placebo, No. (%)

Characteristic Yes(n=14) No(n=16)
Age, mean (SD), y 13.8(0.9) 14.3(0.8)
Female 12 (85.7) 12 (75.0)
Diagnosis

Functional abdominal pain 7 (50.0) 9 (56.3)

Irritable bowel syndrome 7 (50.0) 7 (43.8)
Duration of symptoms, mean (SD), y 2.4(0.6) 3.9(0.8)
Pain intensity at baseline, mean (SD) 46.8 (3.4) 44.9 (4.4)
FDI score, mean (SD) 10.9(2.2) 8.8 (1.5)
Moderate or severe disability 5(35.7) 4 (25.0)
Anxiety 4(28.6) 9 (56.3)
PedsQL score, mean (SD) 56.2 (2.7) 57.2 (2.0)
PedsQL Gl score, mean (SD) 72.7 (3.3) 75.0(1.8)
CDI score, mean (SD) 11.4(1.9) 11.1(1.8)
CSl score, mean (SD) 25.6 (3.3) 26.6(3.9)
CBT 6 (42.9) 5(31.3)
No. of medications, mean (SD) 2.6 (0.6) 3.2(0.6)
Neuromodulation 3(21.4) 5(31.3)
Use of hyoscyamine before the trial 4(28.6) 6 (37.5)
Expectation that placebo will work 13(92.9) 10 (62.5)

Abbreviations: CBT, cognitive behavioral therapy; CDI, Children’s Depression
Inventory; CSI, Children’s Somatization Inventory; FDI, Functional Disability
Inventory; PedsQL, Pediatric Quality of Life Inventory; PedsQL GlI, Pediatric
Quality of Life Inventory Gastrointestinal Symptom Module.

2 There were no clinically meaningful differences when comparing both groups.

There was a tendency for those who did not respond to placebo to have more
anxiety (P = .07).

clinical trials—they can be generalized only to patients will-
ing to be treated with the intervention. A fourth limitation is
the short follow-up, which did not allow us to determine
whether the observed effects will have a long-term
impact.>”

. |
Conclusions

The findings of our study could have important implica-
tions. To our knowledge, this is the first study of children
that provides further support to the previous adult findings
suggesting that placebos can be used in a transparent way
without compromising the therapeutic effect.”#2° Taking
advantage of these therapeutic responses, it is possible that
such treatments might translate to reduced use of pharma-
cologic treatments and their corresponding adverse effects.
From a clinical perspective, one cannot ignore the fact that,
in randomized clinical trials using drugs, symptoms signifi-
cantly improved after placebo administration in close to
50% of children.? The successful use of OLP circumvents
the ethical dilemma of deception, and OLP may provide an
inexpensive, easy-to-administer, safe, and effective way to
achieve therapeutic success in patients with DGBI and other
conditions. Our results suggest that we need to focus on
understanding the underlying mechanism responsible for
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high placebo response rates among children to maximize
therapeutic benefit. This study has shown that OLP can sig-
nificantly reduce pain in children and adolescents with
DGBI as well as decrease their use of rescue medications.
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