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ABSTRACT

Objective: To find potential correlates of placebo response

in adults with attention-deficit/hyperactivity disorder (ADHD)
and gain insights into why placebo response may be high in
clinical trials.

Method: Post hoc analysis of placebo data from 2
randomized controlled trials of osmotic-release oral system
(OROS) methylphenidate in adults with ADHD defined
according to the Diagnostic and Statistical Manual of Mental
Diseases, Fourth Edition: the Long-Acting Methylphenidate
in Adults with ADHD (LAMDA-I) study (2005-2006, 5 weeks,
n=95) and the LAMDA-II study (2008-2009, 13 weeks,
n=97).The primary efficacy measure was the Conners’
Adult ADHD Rating Scale-observer rated, short version
(CAARS:O-SV). Predictors of CAARS:O-SV change

were assessed using a random-intercepts model

with demographic and disease-related parameters as
independent variables. Sensitivity analyses were conducted
using the CAARS self-report (CAARS:S-S) and a categorical
response criterion (improvement of >30% in CAARS:0-SV),
and in subjects who completed the study.

Results: In LAMDA-I, mean + SD change in CAARS:O-SV
was —7.6+9.9 with placebo and —=11.9+ 10.6 with OROS
methylphenidate. Higher baseline CAARS score (P=.007) and
lower educational achievement (P=.014) were significantly
associated with greater improvement in placebo-treated
subjects. In LAMDA-I, mean + SD change in CAARS:O-SV
was —104+11.0and —14.1£ 10.7 in subjects receiving
placebo and OROS methylphenidate, respectively. Variables
significantly associated with greater placebo response were
higher baseline CAARS:O-SV (P=.019), shorter time since
ADHD diagnosis (P<.045), and younger age (P=.014).
None of the sensitivity analyses challenged the outcomes.

Conclusions: Possible predictors of placebo response
in adults with ADHD include higher severity of ADHD
symptoms, younger age, shorter time since diagnosis,
and lower educational level.

Trial Registration: ClinicalTrials.gov identifier: NCT00246220
(LAMDA-) and EudraCT number: 2007-002111-82 (LAMDA-I)
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S cientific interest in the placebo effect has grown over the
past 2 decades, and this attention may be driven largely by
the failure of many clinical trials in pain, anxiety, and depression
to differentiate between placebo and active treatment. A review
of the US Food and Drug Administration database of anti-
depressant trials, for example, found that 36% of studies overall
and 52% of studies of new antidepressants failed to show supe-
riority over placebo.! Notably, the size of placebo effects in trials
of psychiatric conditions such as depression or schizophrenia is
increasing over time for reasons that are not clear.>™*

The role of the placebo effect in responses to medication for
psychiatric conditions is poorly understood; placebo effects vary
across different conditions and also according to psychological
factors such as meaning, belief, faith, and hope.® For example,
studies of placebo responses of 90% have been reported in some
trials of drugs for depression or anxiety, while placebo responses
in obsessive-compulsive disorder are lower than those in other
anxiety-based Axis I conditions. Placebo responses in attention-
deficit/hyperactivity disorder (ADHD) and schizophrenia are
also generally lower than those seen in depression and anxiety
disorders.

Many reasons for the placebo effect have been suggested,
including response bias in clinical trials using subjective out-
comes as a result of the patient’s profound desire to get better,
increased medical attention as a result of being in an experi-
mental study of a new treatment, or even an unconscious wish
by the person to please the physician by getting better or by
giving “correct” answers to questions.® Larger placebo responses
also appear to be associated with physical interventions, such
as devices or sham procedures.” Recent research has pro-
vided initial insights into the neurobiological basis of placebo
responses."!! For example, reward-processing circuits in the
brain may play a role with regard to expectations of drug effi-
cacy and clinical improvement. Similarly, pathways of classical
behavioral conditioning may also play a role,'® while studies of
analgesia have shown that placebo responses can be blocked
by the opioid antagonist naloxone, suggesting the involvement
of endogenous opioids in placebo responses to pain.® Specific
causes of placebo effects are, however, difficult to quantify
and have largely resisted correction by modification of sub-
ject requirements and trial design. Design strategies, such as
including a placebo lead-in before randomization or carrying
out 2 consecutive double-blind treatment stages, have been
suggested, although the benefits of such strategies remain to
be confirmed.!>!3
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Predictors of Placebo Response in Adults With ADHD

® There is a substantial incremental benefit of
active treatment over placebo in adults with
attention-deficit/hyperactivity disorder (ADHD).

® Patient characteristics, such as knowledge about
the disorder, age, and educational level, may affect
placebo response in ADHD.

® Further research in ADHD, such as meta-analysis
and meta-regression analysis of placebo response
in placebo-controlled trials, would be valuable.

In children with ADHD, empirical studies and review of
the literature show little evidence that placebo treatment can
produce significant changes in behavior or cognitive func-
tion,'* perhaps resulting from a lack of insight into their
problems. The same review!'* did suggest, however, that
adults tend to evaluate children more positively if they believe
they have received medication and are more likely to attribute
improvements to medication, even if no active drug has been
administered. Studies have shown, however, that subjective
measures are more susceptible to placebo effects than objec-
tive measures in children with ADHD.'® A range of factors
have been identified as playing a role in the placebo response,
although results of individual studies are contradictory.'®”

Placebo responses in clinical trials of adults with ADHD
vary widely, with reported improvements (reductions)
in Conners’ Adult ADHD Rating Scale-observer rated,
short version (CAARS:O-SV),'® ranging from 6.0 to 10.4
points.!”22 In contrast with pediatric data, information on
predictors of placebo responses in adults with ADHD is
limited, although Waxmonsky et al'” analyzed data from a
4-week study of lisdexamfetamine dimesylate in 420 adults
aged 18-55 years and found no association between placebo
response and demographic characteristics, previous therapy,
adverse events, or symptom changes.

We analyzed data from 2 large, randomized placebo-
controlled trials of osmotic-release oral system (OROS)
methylphenidate to describe the incremental effect of treat-
ment and the time course of placebo responses and examine
their predictive factors in adults with ADHD. The 5-week
Long-Acting Methylphenidate in Adults with ADHD
(LAMDA-I) study' and the 13-week LAMDA-II study®
had similar patient populations but differed with regard to
duration, dosing of OROS methylphenidate (including titra-
tion protocols), and presence or absence of an open-label
extension.

METHOD

Study Design

This was a post hoc analysis of data from the placebo arms
of 2 randomized controlled trials of OROS methylphenidate:
LAMDA-I (ClinicalTrials.gov identifier: NCT00246220), con-
ducted at 51 sites in 13 European countries in 2005-2006, and
LAMDA-II (EudraCT number: 2007-002111-82), conducted
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at 42 sites in 11 European countries in 2008-2009. Twenty-
one investigators participated in both studies.

All investigators in the 2 studies were psychiatrists with
at least 2 years of clinical experience in the field of adult
ADHD diagnosis and treatment. In addition, all investiga-
tors who performed ratings for CAARS:O-SV assessments
were required to successfully complete formal training and
be certified as a rater.

Eligible participants in both studies were aged 18-65
years with ADHD according to the criteria of the Diagnostic
and Statistical Manual of Mental Diseases, Fourth Edition,
Text Revision (DSM-IV-TR)? and confirmed by the Conners’
Adult ADHD Diagnostic Interview for DSM-IV (CAADID)'8;
subjects were required to have had a chronic course of ADHD
symptomatology from childhood to adulthood, with some
symptoms present before 7 years of age, and a score of >24
at screening on the CAARS:O-SV.

After a washout period of up to 4 weeks, subjects were
randomly allocated to treatment for 5 weeks (LAMDA-I;
OROS methylphenidate 18, 36, or 72 mg or placebo [1:1:1:1])
or 13 weeks (LAMDA-II; 54 or 72 mg or placebo [1:1:1]). In
LAMDA-I, subjects allocated to 72 mg initially received 36
mg for 4 days and 54 mg for 3 days. In LAMDA-II, all subjects
initially received 36 mg for 7 days. All doses (including pla-
cebo) were given as 2 capsules per day. The primary efficacy
measure in both studies was the CAARS:O-SV; the CAARS
self-report (CAARS:S-S) was included in both studies as a
secondary efficacy measure. Full details of the LAMDA-Iand
LAMDA-II studies have previously been published.!**

Analysis

All repeated assessments of change from baseline in
CAARS:O-SV score for subjects receiving placebo during
the treatment period (see Figures 1 and 2) were included in
a random-intercepts model as the dependent variable. The
ordering of the assessments was taken into account by includ-
ing an autoregressive covariance structure in the model. The
following independent variables were included: baseline
total CAARS:O-SV score, being treatment naive (yes/no),
country, sex, age, age at ADHD diagnosis, history of mood
or anxiety disorder (based on DSM-IV criteria), history of
drug or alcohol abuse, average treatment adherence, educa-
tional achievement, being employed (yes/no), adult ADHD
subtype, time since ADHD diagnosis, and family history of
ADHD. In the model for the LAMDA-II study, scores on
the Drug Use Screening Inventory Revised scales were also
included. These variables were first tested for significance in
a univariate model, and any variable with a P value <.2 was
included in the initial multivariate model. From this initial
multivariate model, independent variables were excluded in
a backward fashion if P>.1 (ie, this was an iterative process
in which the least significant variable with P> .1 was dropped
and the model was rerun) until all independent variables in
the model had a P value <.1. Only the results of this final
model are included in this article. In case of outliers in the
analysis, the impact was checked by rerunning the model
without the outlier. None of the outliers had an impact on
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the conclusions, so no outliers were excluded.
The analysis was also performed on the complet-

Predictors of Placebo Response in Adults With ADHD

Table 1. Baseline Characteristics of Subjects Receiving Placebo in the

LAMDA-I and LAMDA-II Studies

ing placebo subjects only, as a form of sensitivity LAMDA-I LAMDA.II
analysis that excluded the impact of study with- ~ Characteristic (n=95) (n=97) P Value®
drawal, and was performed using the CAARS:S-S ige’ I:‘:gég%y _ vob ;?'gi?fs zigi?fs ;}232
. . . v € al 1agnosis, mean = , Ox . JE . R
instead of CAARS:O-SV. Finally, in addition to Segx’n (%) & Y 5333
the primary analysis based on continuous mea- Male 59 (62.1) 52 (53.6)
sures of response, the model was repeated usinga Fema}; : 36(37.9)  45(464) o176
. . . ace, n R
categorical measure—an improvement of 30% in White ’ 93(959) 85 (94.4)
CAARS:O-SV—as the criterion for response. Asian 1(1.0) 1(1.1)
Black or African heritage 0 1(1.1)
Not allowed to ask/other 3(3.1) 3(3.3)
RESULTS Adult ADHD type, n (%) 2342
Combined 67 (70.5) 73 (75.3)
Subjects Predominantly inattentive 23 (24.2) 23(23.7)
. . Predominantly hyperactive-impulsive 2(2.1 1(1.0
In total, 95 and 97 subjects received placebo Nrot speciﬁedy » vemprE 3 23.2; 0( )
and had postbaseline efficacy data in LAMDA-I  Family history of ADHD, n (%) 59 (62.1) 53 (54.6) 2941
and LAMDA-II respectively. Other than a greater History of alcohol/substance use disorder, n (%) 12 (12.6) 20 (20.6) 1376
£ J ith a hi f d and History of mood and anxiety disorders, n (%) 33 (34.7) 50 (51.5) .0187
number of patients with a history of mood an Prior stimulant use, n (%) 10(10.5)  10(10.3)  .9607
anxiety disorders in LAMDA-II, baseline char- Highest education level, n (%) 1364
acteristics of subjects in the placebo arms were Primary school 16(168)  7(7.2)
imil h di d did diff Secondary school 32 (33.7) 40 (41.2)
similar between the 2 studies and did not differ High school 32(337)  29(29.9)
significantly (Table 1). University 15(15.8)  21(2L6)
Currently employed, n (%) 61 (64.2) 65 (67.0) .6830
Baseline CAARS:O-SV score, mean +SD 37.2+7.1 36.5+6.1 4643

Placebo Responses

In the 5-week LAMDA-I study, the mean+SD
change in CAARS:O-SV score from baseline to end
point in subjects receiving placebo was -7.6+9.9
compared with -11.9+10.5 in patients receiving

2t Test for continuous variables; x* test for categorical variables (categories were
merged if some had small sample sizes).

Abbreviations: ADHD = attention-deficit/hyperactivity disorder;
CAARS:O-SV =Conners’ Adult ADHD Rating Scale-observer rated, short version;
LAMDA-I=5-week Long-Acting Methylphenidate in Adults with ADHD;
LAMDA-II=13-week Long-Acting Methylphenidate in Adults with ADHD.

active treatment. Overall, 27.4% of subjects receiv-

ing placebo experienced a decrease (improvement)

in CAARS:O-SV score of >30%. In the 13-week LAMDA-II
study, the mean +SD change in CAARS:O-SV score from
baseline to end point in subjects receiving placebo was
-10.4+11.0 compared with 12.5£10.4 and 15.7+10.8 with
the 2 active treatment dosages. The percentage of placebo sub-
jects achieving an improvement in CAARS:O-SV of >30% at
end point was 45.4%.

In both studies, the greatest increase in separation between
placebo and OROS methylphenidate occurred early in the
course of treatment (week 1 in LAMDA-I and weeks 1-3
in LAMDA-II), and the difference was maintained for the
remainder of the study (Figures 1 and 2). Overall, response in
the placebo arm appeared stable over time and was similar—
though smaller in magnitude—to that with active treatment.

Factors Associated With Placebo Response

Variables significantly associated with change in
CAARS:O-SV score in the mixed-effects model are shown
in Table 2. When using CAARS:S-S instead of CAARS:O-SV,
aresponse criterion of 30% improvement in CAARS:O-SV or
limiting the analysis to patients who completed the study did
not affect the outcomes of the model for either study (data
not shown).

Baseline severity. In both studies, placebo-treated subjects
with a high CAARS:O-SV score at baseline were significantly
more likely to experience improvement than those with alow
baseline score.
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Education. In LAMDA-I, educational achievement was
significantly associated with change in CAARS:O-SV score,
with subjects having primary school as their highest level
of education more likely to experience an improvement
while receiving placebo. Educational achievement was not
significantly associated with change in CAARS:O-SV score
in LAMDA-IIL

Age. In LAMDA-II, age was significantly associated with
change in CAARS:O-SV score, with older subjects more
likely to experience an improvement during placebo treat-
ment. The opposite appeared to be true in LAMDA-I, with a
nonsignificant trend (P=.066) toward greater improvement
in younger subjects.

Time since ADHD diagnosis. In LAMDA-II, patients
with longer time since ADHD diagnosis experienced less
improvement on CAARS:O-SV, but this effect was not seen
in LAMDA-L

Family history of ADHD. In LAMDA-II there was a non-
significant trend to a greater improvement on CAARS:O-SV
in subjects with a family history of ADHD (P=.076).

DISCUSSION

The results of the present study suggest that the placebo
response in adults with ADHD is a genuine phenomenon,
with a similar overall pattern and stability, though smaller
magnitude, to the response seen in subjects receiving active
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Figure 1. Change in CAARS:0-SV Score Over Time in Patients
Receiving Placebo or Active Treatment in the LAMDA-I Study
(intention-to-treat population)
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Abbreviations: ADHD = attention-deficit/hyperactivity disorder;
CAARS:O-SV = Conners’ Adult ADHD Rating Scale-observer rated,
short version; LAMDA-I = 5-week Long-Acting Methylphenidate in
Adults With ADHD.

Figure 2. Change in CAARS:0-SV Score Over Time in Patients
Receiving Placebo or Active Treatment in the LAMDA-II Study
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Abbreviations: ADHD = attention-deficit/hyperactivity disorder;
CAARS:O-SV = Conners’ Adult ADHD Rating Scale-observer rated,
short version; LAMDA-II = 13-week Long-Acting Methylphenidate in
Adults With ADHD.

treatment. The greatest incremental benefit of OROS methyl-
phenidate occurred early in the course of the 2 studies, and
the level of response was then stable for the remainder of
the treatment period. While improvement in CAARS:O-SV
scores over time was observed in patients receiving placebo,
it is possible that this result is related to discontinuations in
patients who failed to respond to placebo treatment, leading
to a placebo response that appears artificially high, particu-
larly in later stages of the studies. In the Extended-Release
Methylphenidate for Adults with ADHD study of extended-
release methylphenidate versus placebo, for example, the
discontinuation rate in patients receiving placebo was
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Table 2. Variables in the Final Model Associated With Change
in CAARS:O-SV Score in Subjects Receiving Placebo in the
LAMDA-I and LAMDA-II Studies

Variable Point Estimate P Value
LAMDA-I study
Age ~0.144 066
Baseline CAARS:O-SV score -0.295 .007
Time -0.078 .003
Highest level of education
Primary school -6.629 .014
Secondary school -1.898 .409
High school 0.529 .817
University 0 .
LAMDA-II study
Age 0.245 .014
Time —-0.043 <.001
Baseline CAARS:O-SV score -0.326 .019
No family history of ADHD 3.096 .076
Time since ADHD diagnosis 0.203 .045

Abbreviations: ADHD = attention-deficit/hyperactivity disorder;
CAARS:O-SV =Conners’ Adult ADHD Rating Scale-observer rated,
short version; LAMDA-I = 5-week Long-Acting Methylphenidate
in Adults With ADHD; LAMDA-II = 13-week Long-Acting
Methylphenidate in Adults With ADHD.

significantly lower than in those receiving active treatment.*
While the rate of discontinuation in patients receiving pla-
cebo in the LAMDA studies was not noticeably higher than
in those receiving active treatment in the early part of the
study, patients receiving placebo were more likely to dis-
continue as a result of lack of efficacy than those receiving
active treatment.?*

The size of the placebo responses in the LAMDA-I
and LAMDA-II study differed, both in terms of change in
CAARS:O-SV score and percentage of subjects achieving
>30% improvement in CAARS:O-SV. The inclusion and
exclusion criteria for the 2 studies were the same, and there
were no obvious differences in baseline characteristics,
other than a significantly higher incidence of mood and
anxiety disorders in LAMDA-II. This finding, together with
the lack of clear patterns of predictors in terms of patient
characteristics, leads to the hypothesis that trial design char-
acteristics may be decisive. The larger placebo response in
LAMDA-II may be partly related to the longer study dura-
tion, as patients who do not feel a benefit from treatment
may be more likely to persist with a short-term study than a
longer-term study. This effect has previously been observed
in trials of antidepressants,?5-28 although a meta-regression
analysis of 35 placebo-controlled trials of antipsychotics for
patients with schizophrenia found the placebo responses
were larger in shorter studies.?’ The lower placebo response
may also be related to the presence of an open-label exten-
sion to LAMDA-I in which all patients received an optimized
OROS methylphenidate regimen®’; patients who did not
respond to placebo had additional motivation to remain in
the study, which may have reduced the overall level of the
placebo response.

Another effect observed in trials of antidepressants that
may be relevant is the tendency for the size of the placebo
effect and the size of medication responses to increase over
time?; similar increases in placebo response over time have

J Clin Psychiatry 73:8, August 2012



been observed in studies of patients with schizophrenia.’* As
LAMDA-I was conducted in 2005-2006 and LAMDA-II was
conducted in 2008-2009, a similar effect may be occurring in
ADHD, although the variability in trial designs and outcome
measures used makes it difficult to assess this. One possible
explanation may be the increasingly strict limiting of patients
in clinical trials to those patients without comorbidities. This
leads to inclusion of relatively healthy patients—especially
compared with a real-life setting, where comorbidities occur
commonly. It seems likely that patients with numerous or
severe comorbidities will be far less susceptible to placebo
responses and that earlier studies included more patients with
comorbidities. This does not, however, explain the difference
between LAMDA-I and LAMDA-II, as the inclusion criteria
were the same. Interestingly, a study of an extended-release
formulation carried out in 2004-2006 also reported a high
placebo response (42%) using the Wender—-Reimherr Adult
Attention Deficit Disorder Scale.* Another factor that may
play a role in placebo responses in trials of antidepressants is
the number of study sites; an analysis of short-term trials of
antidepressant treatment in children found that number of
study sites was the strongest predictor of placebo response.’!
The LAMDA-I and LAMDA-II studies were conducted at
51 and 42 sites, respectively, and this difference may have
predisposed LAMDA-I to an increased placebo response,
although it is interesting to note that the placebo response
was higher in LAMDA-II, despite fewer study sites. It is pos-
sible that number of patients per site is also an important
factor (average number of patients per site in LAMDA-I was
7.9; LAMDA-II, 6.6). Study site recruitment rate has also
been identified as a predictor of placebo response in a study
of placebo responses in patients with neuropathic pain.*

The analysis of factors that may predict placebo response
in subjects with ADHD receiving OROS methylphenidate
showed that baseline CAARS:O-SV score was the only con-
sistently significant factor between the 2 studies. Although
a genuinely greater effect of placebo in patients with more
severe disease cannot be ruled out, this is likely to be a regres-
sion to the mean effect: subjects with a large CAARS:O-SV
score at baseline (ie, a high level of impairment) are likely to
experience larger improvements over time simply because
they have the greatest scope for improvement.

The effect of age on placebo response was unclear. In
LAMDA-II, older subjects were significantly less likely to
respond to placebo. This is consistent with the significant
effect observed for time since diagnosis of ADHD and may
reflect increased familiarity of these subjects with the condi-
tion and the potential impact of treatment, making them
less susceptible to psycho-education. Similarly, the effect of
educational status on placebo response differed between the
2 studies, with a lower level of education associated with
greater chance of improvement in the placebo group in
LAMDA-I, but not LAMDA-II.

In adults with other psychiatric conditions, studies of
factors associated with placebo responses are also limited. In
a small study™ of patients with schizophrenia, the only factor
found to predict placebo response was baseline severity, with
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greater responses in patients with higher symptom scores,
which the authors attribute to regression to the mean. An
analysis of 97 subjects from 4 clinical trials of antidepres-
sants found that older age was associated with a trend to
greater placebo response,** as found in LAMDA-I but not
LAMDA-II. The same study also found that married indi-
viduals were more likely to experience a placebo response,
but that duration of illness and educational level had no
effect. An analysis of 4 studies of escitalopram also found
that duration of illness was not associated with placebo
response.®® In a pooled analysis of 3 clinical trials of lamo-
trigine in patients with neuropathic pain, baseline severity
and, as noted above, study site recruitment rate were identi-
fied as predictors of placebo response.*? Similarly, baseline
severity was also identified as a significant predictor in a
study of placebo responses in patients with cancer-related
fatigue.

The limitations of the present analysis should be borne in
mind when interpreting the results. These include the post
hoc nature of the analysis and the possibility that important
predictive variables may have been missed, as they were not
evaluated in the parent studies (such as personality traits and
behavioral and motivational measures). Another limitation is
that more objective measures of response to treatment, such
as actimeters and neuropsychological assessments, were not
included. Although these objective measures do not map
perfectly on clinical indices of response, they may be useful
in calibrating the self-rated treatment outcomes.*” >

In conclusion, this analysis of placebo responses in
patients with ADHD shows that there is a substantial
incremental benefit of active treatment, with early separa-
tion between active treatment and placebo remaining stable
throughout the studies. Analysis of variables associated with
placebo response in adults with ADHD suggests that greater
baseline severity, knowledge about the disorder, age, and
educational level may affect placebo response. Further work
is needed to explore placebo effects in adults with ADHD in
greater detail, ideally through a meta-analysis of random-
ized controlled trials. This work should be extended beyond
the study of mere descriptive and clinical characteristics
and also focus on neurocognitive and neural variables that
might characterize placebo response. In addition, it may be
of interest to look at predictors of response to active treat-
ment and how they overlap with, or differ from, predictors
of placebo response. Such research has the potential to
improve our understanding of the mechanisms involved in
response to treatment, either to placebo or to active medica-
tion, in adults with ADHD.

Drug names: escitalopram (Lexapro and others), lamotrigine (Lamictal
and others), lisdexamfetamine (Vyvanse), methylphenidate (Daytrana,
Ritalin, and others).
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