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Foreword I

The last decade has witnessed remarkable advances in children’s mental health treat-
ments, with evidence clearly demonstrating the efficacy of a number of treatments
for conditions such as attention-deficit/hyperactivity disorder (ADHD), autism, anx-
iety disorders, and major depression (MTA Cooperative Group, 1999a; McCracken
et al., 2002; Walkup et al., 2001; March et al., 2004). Unfortunately, even though
a number of efficacious treatments have now been established, available evidence
also suggests that most children with these conditions are not diagnosed (Leaf et
al., 1996; Zuckerbrot and Jensen 2006). Even among the fraction (about one-third)
who are diagnosed, most of these do not receive the high quality, effective forms
of treatment demonstrated in research studies (MTA Cooperative Group, 1999b;
Jensen et al., 2001b). “Usual care” is often minimally intense.

For these treatment research advances to be relevant in policy contexts, where
various health needs essentially compete against one another for scarce dollars, they
need to demonstrate “value for money.” Thus, treatments must not only be shown to
be efficacious, but also to be sufficiently effective in terms of dollars spent, so that
policy-makers can justify this expense from the perspective of other benefits that
could have been purchased with the same monies.

In the area of ADHD, the National Institute for Health and Clinical Excellence
(NICE) recently completed a technology appraisal of ADHD, examining and com-
paring the major ADHD treatment options using cost-effectiveness analysis (NICE,
2006b).

While such efforts on the part of health care decision-makers are not just lauda-
tory but increasingly essential, this relatively new area of health policy research,
particularly in a relatively young field like child psychiatry, is rife with critical deci-
sion points, many of which could substantially change policy recommendations and,
ultimately, children’s health.

This monograph by Michael Schlander carefully dissects each of the steps of
the NICE ADHD appraisal process, and notes a number of potential problems both
within and outside the appraisal process itself, such as the small number of studies
meeting inclusion criteria; chosen studies’ heterogeneity in design (i.e., inclusion
of efficacy and effectiveness studies without considering differences in such stud-
ies) and endpoints (clinical global ratings vs. narrow-band symptom scales); not
adhering to originally agreed-upon search criteria; and critical omissions of specific
studies and recently published or presented reports.
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vi Foreword I

As Michael points out in this incisive critique, cost-effectiveness analyses almost
always involve “implicit assumptions.” This invariably means that thorny choices
must be made by the study team. Such thorny choices, if not explicitly discussed
and reviewed on their strengths and limitations by persons with a range of expertise
– clinical, statistical, economic, and policy-relevant – will almost certainly generate
substantial controversy. Some controversy is always likely, even when all necessary
expertise is involved in the appraisal process, since economic decisions may be
based on the final recommendations. But if this range of expertise is not present
throughout, controversy seems inevitable. While the focus of this monograph is
the NICE ADHD analysis and appraisal process, the careful step-by-step critique
might be used as a guide for future appraisal processes, not just for NICE, but for
all health care policy analysts as well.

PETER S. JENSEN

Ruane Professor of Child Psychiatry
Center for the Advancement of Children’s Mental Health
Columbia University, New York, NY



Foreword II

In recent years there has been a proliferation of health technology assessment (HTA)
initiatives internationally aimed at introducing rationality in the decision-making
process and informing reimbursement decisions for the inclusion of new technolo-
gies in national reimbursement lists. The National Institute for Health and Clinical
Excellence (NICE) in England and Wales stands prominently among these initia-
tives.

While efforts have been made for health technology assessments, and the result-
ing guidance to policy-makers, to adhere to an agreed upon process ensuring trans-
parency, robustness and inclusiveness, in addition to scientific and analytical rigor,
it may be the case that, occasionally, this process is less than optimal. The current
study on Attention Deficit Hyperactivity Disorder (ADHD) in children and adoles-
cents reviews the NICE appraisal process, confirms the transparent, inclusive and
participatory nature of the appraisal, but identifies a number of inconsistencies in
the assessment itself and problems in the way the evidence was presented. Having
identified these shortcomings, the study at hand offers significant lessons for policy-
makers, not only in England and Wales, but, given NICE’s international standing, in
other settings as well.

The first lesson is that processes are not infallible and continuous efforts are
required to ensure not only procedural consistency, but also analytical rigor. Second,
however well existing processes may work, there may be a need to define and have
consensus on the precise parameters of technology assessments with all stakehold-
ers in light of the available evidence base for a particular disease or therapy area.
And third, the transferability of the results to other settings may also transfer the
unintended inconsistencies of the original assessment.

While generalizations about the NICE appraisal model cannot be made simply by
examining the process and evidence based on ADHD, the present study highlights
certain shortcomings that should be addressed in order to improve even further HTA
and its use in decision-making.

Professor PANOS G. KANAVOS

Senior Lecturer in International Health Policy
Head, Medical Technology Research Unit LSE Health
London School of Economics
London, UK
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Preface

The present volume introduces a new series on “Innovation and Valuation in Health
Care.” This series of publications will scrutinize relevant health care issues and their
implications for rational policy making. The series will primarily focus on themes
related to public health issues and the economics of health care delivery.

The series starts with a critique of a recent National Institute for Health and
Clinical Excellence (NICE) technology appraisal, evaluating therapeutic options
for attention-deficit/hyperactivity disorder (ADHD) in children and adolescents and
providing guidance on the use of medication.

During the past decades ADHD has emerged as one of the most common diag-
noses in children and adolescents. ADHD is of particular public health interest, as
many of the consequences of ADHD are of a social and economic nature, for exam-
ple affecting academic and professional achievement of patients. In this respect,
ADHD manifests as a behavioral disorder associated with substantial long-term
sequelae. The principal evidence-based treatment options for ADHD are pharma-
cotherapy and psychosocial interventions. While these have been shown to be clin-
ically effective, their impact on long-term outcomes remains to be established. Not
surprisingly, the NICE assessment team faced a daunting task during this review,
involving innumerable choices at various decision nodes.

Informed health care policy recommendations hinge on the availability of
high-quality systematic reviews summarizing the available evidence. Great efforts
towards transparency, reliability, and scientific rigor have been implemented by
NICE to arrive at sound and economically valid health technology assessments.
Using the example of the NICE appraisal of ADHD treatment strategies, the present
monograph illustrates how an economic evaluation may nevertheless fall short of
delivering relevant answers.

It is hoped that the exploration of issues potentially underlying the problems
associated with this technology assessment may stimulate debate about the further
improvement of appraisal processes. This should be of interest not only to profes-
sionals including physicians and other providers of health care, as well as policy-
makers beyond the United Kingdom, but also to patients (and their parents, in the
case of children with ADHD).

Institutions commissioning and analysts authoring such technology reports are
vested with particular responsibility for future health care delivery. At NICE, tech-
nology assessment reports greatly influence the outcome of the subsequent appraisal

ix



x Preface

process. Many policy-makers and health care providers will digest only the guidance
ultimately issued by NICE and the abstracts of systematic reviews, like those from
the Cochrane Library. Hence, a balanced presentation of conclusions, highlighting
limitations and future research needs, is of paramount importance.

Health technology assessments (HTAs) may contribute to improvements of
health care delivery. In order to provide valid input to prioritization problems, the
methods of HTAs should enable using the best currently available evidence, and
their economic component needs to reflect social values. We hope that this series
will stimulate the debate about appropriate public health and health care policy
recommendations, notably including their economic underpinnings.

February 2007 MICHAEL SCHLANDER

Professor of (Health Care & Innovation) Management
Institute for Innovation & Valuation in Health Care;
University of Applied Economic Sciences
Eschborn and Ludwigshafen
Germany
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Summary

Results of Health Technology Assessments (HTAs) have become increasingly rele-
vant to health care policy-makers worldwide. The National Institute for Health and
Clinical Excellence (NICE) in England is widely regarded as a role model for the
implementation of HTAs incorporating economic evaluation based on the logic of
cost-effectiveness.

Beyond guidance on medical technologies to the National Health Service of Eng-
land and Wales based on technology appraisals, NICE also issues clinical guidelines
which are distinct from the HTAs in that their scope is usually broader, and in that
development of the former is led by clinical experts, and the latter by economists.

The focus of this present report is the NICE appraisal process underlying its
guidance concerning treatments for attention-deficit/hyperactivity disorder (ADHD)
in children and adolescents, issued in March 2006.

ADHD is of particular interest as a test of the robustness of the NICE approach
because it is associated with a number of descriptors that characterize a complex
clinical decision problem.

Specifically:

• Prevalence estimates of ADHD vary depending on the population studied and
diagnostic criteria used.

• ADHD is commonly associated with co-existing conditions, which include psy-
chiatric comorbidities (such as “externalizing” symptomatology related to oppo-
sitional defiant disorder and conduct disorder, and “internalizing” symptomatol-
ogy related to anxiety and depression) as well as a range of other psychiatric,
neurological, and somatic disorders.

• International differences arise when different diagnostic criteria are used (e.g.,
DSM-IV in North America, and ICD-10 criteria in Europe) or when different
standards of care and therapeutic preferences influence study designs, and this
potentially confounds the interpretation of the results of studies across geo-
graphic boundaries.

• The diagnosis prevalence of ADHD appears to be increasing coincidently with
increased awareness of this condition and the increased use of psychostimulants
in many countries, which in turn has led to controversy about the putative overuse
of these interventions in this population.

xiii



xiv Summary

• The variety of assessment instruments used to measure clinical outcomes in
ADHD, the inherent variability in calculating health-related quality of life
(HRQoL) outcomes, alongside the emergence of new treatment options, many
of which are associated with higher unit costs than earlier options, collectively
exacerbate the difficulties of conducting HTAs of interventions in this condition.

The objective of the present report is to explore how NICE appraisal processes
can accommodate these clinical complexities. To this end, a qualitative study was
done of NICE Technology Appraisal No. 98, “Methylphenidate, atomoxetine and
dexamfetamine for attention deficit hyperactivity disorder (ADHD) in children and
adolescents (Review of Technology Appraisal 13),” published in March 2006. The
data for this study consisted of all relevant technical documents produced by NICE
(including meeting minutes and announcements) that were made publicly available
(www.nice.org.uk). All key steps of the appraisal process were identified. In addi-
tion, a comprehensive review of the literature on ADHD treatment strategies was
conducted.

The NICE appraisal process consists of three stages – “scoping,” “assessment,”
and “appraisal,” each of them offering defined opportunities for stakeholders to pro-
vide input into the evaluation process. A fourth component of the appraisal process
is “appeal” by consultees when there are pre-defined grounds for doing so.

NICE had reported a first appraisal of the use of interventions for hyperki-
netic disorder (ADHD per ICD-10) in October 2000. It recommended the use of
methylphenidate as part of a comprehensive treatment program for severe ADHD.

NICE subsequently reviewed the evidence and in 2005 concluded that:

• Where drug treatment is considered appropriate, methylphenidate, atomoxetine,
and dexamphetamine are recommended within their licensed indications.

• There are no significant differences between individual drugs in terms of efficacy
or side effects – a conclusion derived as a consequence of paucity of evidence
used for assessment.

• Given the limited data used to inform response and withdrawal rates, it is not
possible to distinguish between the different strategies on the grounds of cost-
effectiveness.

• If there is a choice of more than one appropriate drug, the product with the lowest
cost should be prescribed.

In the underlying assessment, the economic model was, in the absence of iden-
tified effectiveness differences, driven by drug acquisition costs, and a treatment
strategy had been recommended as “clearly optimal” that consisted of 1st line dex-
amphetamine sulphate, 2nd line methylphenidate hydrochloride (immediate-release
formulations), and 3rd line atomoxetine hydrochloride.

The Final Appraisal Determination further stated that the decision about choice of
intervention should be based on:

• The presence of comorbid conditions (e.g., tic disorders, Tourette’s syndrome,
epilepsy).
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• The adverse event profile.
• Compliance issues (e.g., the need to administer a midday dose at school, and its

associated implications).
• The individual preferences of the patient and/or parent/guardian.

Final guidance was published in March 2006, after an appeal had been dis-
missed, and reflected the Final Appraisal Determination. Clinical guidelines are in
preparation.

Key aspects of the critique include the following:

Critique 1: Scoping

• Despite the documented importance of psychosocial interventions in ADHD, this
remained beyond the scope of the NICE appraisal. This omission, therefore, pre-
cludes the evaluation of such interventions alongside drug therapy. Existing evi-
dence was not used to its full potential. In contrast, the scope for clinical guideline
development does encompass psychosocial treatment.

• Although part of the scope, the assessment failed to address the potential
impact of diagnostic criteria and co-existing conditions on the clinical and
cost-effectiveness of treatment strategies assessed.

Critique 2: Data selection by the Assessment Group

• The effectiveness review of the HTA focused on hyperactivity measures at the
expense of other ADHD-defining core symptoms of inattention and impulsivity.

• One third of the studies selected for effectiveness review were <3 weeks treat-
ment duration, in violation of inclusion criteria defined via the assessment pro-
tocol, which were introduced to ensure sufficient time to evaluate the impact of
treatment on indicators of social adjustment.

• A number of high-quality, double-blind trials were either discounted or over-
looked by the Assessment Group because they did not fit alongside a predeter-
mined model.

• For the economic model, in order to enable QALY calculation based on clini-
cal response rates, the most widely used ADHD-specific outcomes instrument –
the group of Conners’ scales – was not used by the Assessment Group. Instead,
responders were defined by improvement of Clinical Global Impression (CGI)
subscale scores, which are – besides their problematic psychometric properties
– not exactly appropriate to provide normative information independent from
baseline.

• The choice of the CGI-I (improvement) subscale as the primary outcome measure
for cost-effectiveness evaluations by the Assessment Group substantially reduced
the number of studies included in the economic analysis. Therefore, for one treat-
ment modality (which was subsequently recommended for first-line treatment) a
small-scale short-term study had to be added that had been excluded before for
quality concerns.

• As ADHD is a chronic disorder, long-term treatment- and cost-effectiveness con-
siderations are important. Yet, the Assessment Group evaluated studies of three to
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eight weeks treatment duration, despite the availability of at least 15 randomized
trials of ≥12 week treatment duration (although not all of these contained all
of the elements selected for extraction by the Assessment Group, such as CGI-I
data).

Critique 3: Efficacy, effectiveness, and the role of treatment compliance

• The Assessment Group did not address the wide-ranging issues surrounding the
importance of the distinction between clinical efficacy and effectiveness.

• The assumptions made by the Assessment Group about the measurement and
impact of non-compliance in ADHD remained a major issue throughout the
appraisal. In effect, any clinical benefit potentially resulting from improved com-
pliance was “assumed away” by the Assessment Group, without reference to the
extensive literature on the subject.

• Artificially enhanced compliance in randomized clinical trials (RCTs) is an
important confounder to their external validity in a “real world” setting. Reduced
or non-compliance to stimulants in ADHD would likely manifest as a rapid return
to symptoms. However, the potential implications of this were not considered in
the NICE appraisal.

• This is important because data indicate that the majority of children with ADHD
miss doses and/or do not refill prescriptions. Moreover, due to its PK/PD prop-
erties, methylphenidate is “unforgiving” of missed doses, and multiple dosing
of immediate-release formulations throughout the day is required to maintain
effectiveness. In addition, midday dosing may have social as well as compliance
implications.

• Real-world evidence indicates that modified-release formulations of methyl-
phenidate are associated with high response rates – perhaps as a result of reducing
the non-compliance risk – a factor that was not adequately considered in the
NICE appraisal.

Critique 4: Data synthesis across endpoints and studies

• Evidence remaining after selection of data for the primary economic analysis was
insufficient to assess the relative value of alternative treatment approaches.

• In an attempt to overcome this shortcoming, the Assessment Group synthesized
response rates across different effectiveness measures, and used the statistical
mixed treatment comparison (MTC) technique to facilitate the integration of both
direct and indirect evidence.

• To broaden the dataset available for analysis, the Assessment Group imported
data from additional trials that reported different outcome measures (derived
from clinical global impressions and narrow-band symptom scales). This raises
important questions about the potential for the use of heterogeneous outcome
measures to confound the conclusions.

• Although the use of meta-analyses is a well-accepted approach, the validity of
this approach is a function of the internal validity and similarity of the trials to be
included and assumes that relative treatment effects will be the same across trials.
In the present ADHD assessment, this approach necessarily concealed effects
of enhanced compliance associated with long-acting medications, including but
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not limited to modified-release formulations of methylphenidate, in real-world
settings, thus introducing a bias against this group of medications.

• In the NICE appraisal, there were multiple sources of potential bias relating to
the small number of studies selected, wide variations in patient numbers between
selected studies, short observation periods, heterogeneity of studies (including
heterogeneous populations, study designs and endpoints), and compliance issues.

Critique 5: Economic model

• Symptom scales used for the assessment of ADHD do not usually qualify as
instruments to measure HRQoL outcomes, contrary to their interpretation in the
NICE Assessment Report.

• Deviating from the search strategy defined in the assessment protocol, several
key publications were omitted, which may have impacted the overall outcome of
the appraisal.

• The structure of the model resulted in double-counting of non-responders, which
affected treatment options differently and was a source of distortion and bias.

• Compliance issues were effectively excluded from consideration in the economic
model; three to eight (or twelve) weeks treatment duration in controlled trials
were assumed to capture long-term treatment persistence.

• Although the economic model was extended to a time horizon of 12 years, clini-
cally relevant long-term sequelae associated with ADHD were not addressed.

Critique 6: Appraisal and appeal process

• The Appraisal Consultation Document noted the ADHD core signs of inattention,
hyperactivity, and impulsiveness, the difference between ICD-10 and DSM-IV
definitions, and the potential influence of comorbidity on therapeutic outcomes in
ADHD, although the Assessment Report had failed to adequately address those.

• The Appraisal Committee found that methodological flaws in some studies lim-
ited their persuasive value. However, the “flaw” of being open-label was an essen-
tial design component of a pragmatic real world study considered, increasing its
external validity.

• An appeal was lodged on the basis of the omission of a key study from the assess-
ment process, which might have influenced the Final Appraisal Determination.
However, the appeal was dismissed.

Against the background of these observations, the conclusions of NICE are
contrasted with insights from clinical long-term studies, from disease-specific
effectiveness measures, and from other HTAs concerned with ADHD treatment
strategies.

Specifically:

A number of long-term trials in ADHD have become available that may
enable differentiation between treatment approaches, also by diagnostic criteria,
by comorbidity, and by intensity of treatment. Retrospective database analyses
lend support to the importance of treatment persistence in ADHD and indicate a
differential impact of the products assessed. Furthermore, evidence is growing that
non-stimulant interventions (e.g., atomoxetine), which are more expensive, are not
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more (or less) effective than stimulant drugs (e.g., methylphenidate). This might
have implications for NICE guidance as well. These conclusions receive further
support from concordant results of HTAs of ADHD treatment strategies in other
jurisdictions.

It is therefore concluded that the NICE appraisal and guidance does not ade-
quately reflect current knowledge of ADHD and its treatment. This however is more
than an academic issue because it may have potentially for-reaching clinical practice
implications.

With reference to the case analysis, four distinct domains of problems underlying
the anomalies observed are suggested.

• Separation of clinical and economic perspectives.
The appraisal was driven by economists without sufficient integration of clinical
perspectives and expertise. This may have contributed, inter alia, to not taking
into account the impact on the appraisal of different measurement instruments for
ADHD, the role of treatment compliance in the clinical effectiveness of ADHD
treatments, and the importance of adequate treatment duration.

• High level of standardization.
The drive to establish consistency and transparency across the technology
appraisal process reduced the rich clinical evidence base to a few short-term
studies reporting clinical global improvements on a subscale that might be less
than optimal, potentially resulting in bias and misleading results. An alternative
approach – that is, to seek a solution specific to the condition and the available
data, rather than define a problem to fit a common framework – may be a more
pragmatic approach.

• Technical quality of assessment.
Multiple shortcomings of a technical nature – such as a departure from search
criteria specified in the assessment protocol, deviations from NICE reference case
guidance, and a range of further anomalies and inconsistencies – may highlight
an apparent shortfall in expected quality assurance systems for the technology
assessment process, in addition to insufficient integration of clinical perspectives.

• Process-related issues.
Within the highly structured NICE process, transparency is limited when
commercial-in-confidence data are used. This may impede effective stakeholder
participation. Transparency is also limited with regard to uninformative appraisal
committee meeting minutes and to economic models used by assessment groups.
This is a potentially serious constraint since technology appraisals rely heavily
on assessment reports, and transparency is broadly considered a key feature of
model quality.
This notwithstanding, the predictability, inclusiveness, and overall publicity of
the NICE appraisal process should be acknowledged.
Referring to the “accountability for reasonableness” (A4R) framework proposed
by Daniels and Sabin, however, NICE falls short of expectations despite an
official commitment to adhere to the framework. Transparency is incomplete,
appeals are restricted and do not allow to reopen debate, and the extent that the
conditions of relevance and enforcement are met is subject to debate.
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Suggested implications for international policy-makers include consideration of:

• The objectives of health care provision, since the underlying social value judg-
ments made by NICE are not universally shared.

• The extent of reliance on QALYs as an outcome measure, as the narrow analytical
focus of NICE was identified as a prime reason for the selective use of the clinical
evidence, which simultaneously caused exclusion of a wider evidence base that
was inconsistent with QALY-based outcomes measurement.

• Flexibility in use of analytic approaches, as greater flexibility compared with the
NICE reference case might drive alternative evaluation techniques and provide
increasingly robust guidelines.

• The technology appraisal process. Although relatively transparent, the NICE
approach does not fully meet A4R criteria. Also NICE transparency is impeded
by commercial-in-confidence data (submitted by manufacturers of technolo-
gies assessed) and intellectual property rights (concerning models developed by
review teams) that restrict third-party participation in technology appraisals.

• The timing of technology appraisals. A fundamental paradox of cost-effectiveness
evaluations is that early data are needed for policy impact, while reliable data
require practical experience. This has been cited as a reason why modeling in
economic evaluation is “an unavoidable fact of life.” At the same time, this
should encourage to strive for more consistent use of information from studies
not yet published in peer-reviewed journals, such as abstracts and conference
presentations.

• The use of multidisciplinary assessment teams. The present case study of
NICE’s ADHD appraisal highlights some of the constraints that may arise when
economists and clinicians work independently. The case supports the conception
that greater integration of these disciplines at all stages of the appraisal process
would more likely achieve the goals of each.

• Quality assurance. Standardization is not synonymous with quality consistency
of HTAs. Apparently, additional precautions are warranted to achieve greater
transparency in the quality assurance of the NICE process. Specific processes
should be implemented to ensure high quality of evidence synthesis and eco-
nomic models.

• Implementation, which may be achieved best when guidance is concordant with
clinical needs and expectations, instead of defining separate clinical and decision-
making perspectives, as was the case in the ADHD assessment.

Based upon the case analysis, possible ways forward are discussed, highlighting
different international starting points, key ethical aspects related to the objectives
of health care provision, institutional context, and a research agenda to take matters
further.

In conclusion, international health care policy-makers contemplating whether to
adopt NICE-like approaches appear well advised to consider both strengths and lim-
itations of the NICE approach, in addition to the specific value judgments underlying
NICE technology appraisals, which they may or may not share.
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Chapter 1
Introduction

If collectively financed health care cannot afford to fund all effective clinical
interventions in the face of limited resources, choices are inevitable, and the need
arises to determine which services are most worthwhile. International health care
policy-makers have increasingly turned to cost-effectiveness analysis (CEA), which
promises to inform about the trade-offs involved in prioritization decisions in an
explicit, quantitative, and systematic way.

In the context of Health Technology Assessments (HTAs), cost-effectiveness
analysis typically relies on best estimates of clinical efficacy and effectiveness.
These estimates are produced by systematic reviews, which thus form an impor-
tant component of a meaningful economic evaluation (Gilbody and Pettigrew,
1999).

1.1 National Institute for Health and Clinical Excellence (NICE)

Following the early examples of Australia and Canada, many jurisdictions have
mandated the use of such evaluation in the context of reimbursement decisions, often
related to pharmaceuticals (Morgan et al., 2006; Ontario Ministery of Health, 1994;
Commonwealth of Australia, 1992). The National Institute of Health and Clinical
Excellence (NICE), which was established as a Special Health Authority within the
United Kingdom National Health Service (NHS), features prominently among these
initiatives (see Buxton, 2006; Hutton et al., 2006; McMahon et al., 2006; Morgan
et al., 2006; Henry et al., 2005; García-Altés et al., 2004; Stevens and Milne, 2004;
Kanavos et al., 2000).

Since its inception as the “National Institute for Clinical Excellence” in April
1999, technology appraisals by the National Institute for Health and Clinical Excel-
lence (NICE) have attracted international attention. Their high visibility has served
to extend their influence beyond the Institute’s primary remit, notably (though not
limited to) providing guidance to the National Health Service (NHS) of England
and Wales (cf. Figure 1.1). NICE is frequently being perceived as a role model

3
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To develop objective, unbiased, and methodologically sound 
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Fig. 1.1 Roles and responsibilities of NICE and its parts
NICE was established as a Special Health Authority for England and Wales in 1999 as part of the
National Health Service (NHS) to promote clinical excellence and the effective (and cost-effective)
use of resources. NICE comprises three distinct "Centres of Excellence" with separate, though
related roles (NICE, 2005j). The present report is concerned with the Technology Appraisal role
of NICE and its Centre for Health Technology Evaluation

for the implementation of cost-effectiveness analysis (CEA)1 as an integral part
of health technology assessments (HTAs), to support informed decisions about

1 More precisely, NICE has adopted a specific variant of CEA often referred to as cost-utility
analysis (CUA), using quality-adjusted life years (QALYs) as a comprehensive and universal mea-
sure of health outcomes. From here on, the term CUA will be applied to describe this approach,
in contrast to CEA using any measure of health outcome (or “clinical effectiveness,” which may
include QALYs) that may be deemed appropriate in a particular decision-making context. Also, in
the United States (and consequently some quotes of US literature in this paper) “cost-effectiveness
analysis” is being used as an umbrella term comprising both CEA (as defined here) and CUA.
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the rational allocation of health care resources in an environment of economic
limitations.

While leading health economists have expressed concern that economic evalua-
tion may not be used to its full potential (Drummond, 2004; Neumann, 2004), NICE
has been acclaimed for representing “the closest anyone has yet come to fulfilling
the economist’s dream of how priority-setting in health care should be conducted”
(Williams, 2004). It has been further suggested that “NICE tends to concentrate
on the difficult choices, where there are usually trade-offs between increased ben-
efit and increased costs,” representing “these situations where economic analysis is
likely to have the greatest added value, including the quantification of the uncer-
tainty surrounding the decision” (Drummond, 2004).

In the most general terms, the expected role of technology appraisals is to provide
the basis for NICE to issue guidance about the optimal use of a health technology
(NICE, 2004c). NICE claims that its guidance “ends the uncertainty” over the value
of a technology (NICE, 2006f) and “helps to standardise access . . . across the coun-
try” (NICE, 2006f).

Implementation of NICE guidance is mandatory for the NHS in England
and Wales, although its actual implementation has been subject to debate
(e.g., Freemantle, 2004; Sheldon et al., 2004; Burke, 2002). Within the context
of NICE this guidance is also expected to inform the development of clinical
guidelines by National Collaborating Centres and Guideline Developers (NICE,
2006g,h, 2004a). NICE guidance should be reproduced unchanged within clinical
guidelines and should be given the highest ranking for strength of evidence (NICE,
2004a), implying the assumption that highest quality standards will be attained
consistently.

A review team of the World Health Organization (WHO) commissioned by
NICE to appraise the methods and processes of its technology appraisal program
“was impressed by the commitment to using rigorous methodology throughout
the process of technology assessment” (WHO, 2003). A number of “particularly
valuable achievements” were noted including transparency of the process, intensive
participation of stakeholders, responsiveness to change, commitment to using the
best available evidence, and use of academic centers of excellence for independent
technology appraisal.

The review team confirmed that “published technology appraisals are already
being used as international benchmarks” (WHO, 2003). The WHO team also made
a number of recommendations to further enhance the operations of NICE and,
explicitly, to “assist organizations with similar responsibilities in other countries
to deal with their difficulties and meet their expectations” (WHO, 2003). Although
limited to “consideration of the methods and scientific robustness” of technology
appraisals, the WHO report was interpreted by observers as largely affirming NICE
as “a leading organization internationally in the use of evidence about clinical and
cost-effectiveness to inform decisions in the health sector” (Devlin et al., 2003).

This has led to a call by some health economists to internationally expand the
NICE approach (for example, Quam and Smith, 2005; Neumann et al., 2005a;
WHO, 2003; Maynard, 2001b). The European High-Level Group on Innovation and
Provision of Medicines (G-10) engaged in debate about creating a “Euro-NICE”
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(European Commission, 2002), although it recognized that pricing and reimburse-
ment structures for medicines fall within the competence of the member states.
Only in July 2006, the German grand coalition government agreed on the outline
of a new health care reform, expanding the mission of the German Institute for
Quality and Efficiency in Health Care (“Institut für Qualität und Wirtschaftlichkeit
im Gesundheitswesen”, IQWiG) to include “cost-benefit evaluations” of pharma-
ceutical products (Bundesministerium für Gesundheit, 2006a,b). These evaluations
should adhere to “international standards” with explicit reference to NICE2.

Current debate in North America also includes consideration of the experiences
in the United Kingdom (McMahon et al., 2006; Wilensky, 2006). In the United
States the troubled start of the new Medicare drug benefit, Medicare part D, has
contributed to renewed interest in alternative approaches in order “to make drug
choices . . . on the basis of evidence about efficacy, safety, and economic value”
(Avorn, 2006). The development of an independent information infrastructure has
been proposed to disseminate data on pharmaceutical cost-effectiveness (Reinhardt,
2001, 2004), and the creation of one or more new institutes has been suggested to
provide advice to Medicare on cost-effectiveness when determining the coverage
of new medical interventions (Neumann et al., 2005a; Reinhardt, 2004). Leading
NICE representatives have claimed that “the conditions . . . seem ripe for a NICE in
the United States” (Pearson and Rawlins, 2005).

The approach to economic evaluation adopted by NICE has not been without
controversy (cf. Dolan et al., 2005; Maynard et al., 2004; Rawlins and Culyer, 2004;
Gafni and Birch, 2003a; Dent and Sadler, 2002; Cookson et al., 2001; Lipman,
2001; Parfit, 2000; Smith, 2000; and many others). This is perhaps not very sur-
prising in a field as ideologically charged and as generously subsidized as health
care. In addition, guidance on the appropriate use of technologies does affect strong
financial interests. Agencies like NICE are likely to draw fire from interested parties
when their recommendations imply restrictions of use or denial of reimbursement
(e.g., Ferner and McDowell, 2006; O’Brien, 2006; Iliffe, 2005; Burke, 2002; Ellis,
2001; Powell, 2001).

Nonetheless, the processes and transparency utilized by NICE have been widely
regarded as exemplary (e.g., Schlander, 2007a; WHO, 2003; Towse and Pritchard,
2002; Buxton, 2001) and it has been asserted that “NICE demonstrates the poten-
tial of a new organization with a specific mandate to consider cost-effectiveness”
(Neumann et al., 2005a). Furthermore, NICE recently updated its methods guidance
for technology assessment, (among other aspects) endorsing probabilistic sensitivity
analyses3, thus assuming a leadership role in this important area (Buxton, 2006;

2 Apparently there is still some confusion among German politicians with regard to terminol-
ogy, such as the important differentiation between “cost-benefit” and “cost-effectiveness” / “cost-
utility” evaluations.
3 For a long time, the conventional approach to assessing parameter uncertainty in cost-
effectiveness analyses has been by one-way or multi-way sensitivity analyses (Briggs, 2000, 2001;
Petitti, 2000; Briggs et al., 1994), which indicate the range of possible results if key model parame-
ters change. Probabilistic sensitivity analyses additionally convey information about the probability
of each possible result. Such analyses may be based on Monte Carlo simulations (Briggs and Gray,
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Claxton et al., 2005; NICE, 2004c). Indeed, the traditionally cautious and, for that
matter (Smith, 2000), initially skeptical editors of the British Medical Journal have
endorsed NICE as a “triumph” (Smith, 2004). They even suggested that “NICE
is conquering the world” and “may prove to be one of Britain’s greatest cultural
exports, along with Shakespeare, Newtonian physics, the Beatles, Harry Potter, and
the Teletubbies” (Smith, 2004).

However, little is known about the real-life robustness of the NICE approach.
It remains to be established how well the highly standardized processes of NICE
for health technology assessments and appraisals (see Chapter 3, NICE Appraisal
Process) can accommodate complex clinical decision problems. One such exam-
ple is the choice of optimal treatment for children and adolescents with attention-
deficit/hyperactivity disorder (ADHD). The recent technology appraisal by NICE
concerning treatments for ADHD (NICE, 2006b) may serve as an appropriate case
study to explore the performance of NICE technology appraisals in practice.

Accordingly the focus of the present report will be a qualitative study of NICE
Technology Appraisal No. 98, “Methylphenidate, atomoxetine and dexamfetamine
for attention–deficit/hyperactivity disorder (ADHD) in children and adolescents
(Review of Technology Appraisal 13)” (NICE, 2006b). The decision to analyze this
particular case was motivated by the convergence of a personal scientific interest
of this author in the areas of pharmaceutical market regulation and ADHD, and
by an early observation that the scope published in August 2003 (NICE, 2003)
excluded psychosocial interventions, which represent a therapeutic mainstay in most
European countries (Taylor et al., 1998, 2004). The aim of the “appraisal of an
appraisal” (cf. Blades et al., 1987) presented here will be to elucidate some of the
challenges faced by decision-makers when addressing particularly difficult clinical
problems. This study cannot – and is not intended to – invalidate the NICE tech-
nology appraisal process per se, or its results to date. Qualitative research is not a
substitute for, but a complement to, quantitative work and, as such, it may enable the
reader to “reach the parts other methods cannot reach” (Pope and Mays, 1995). Case
study research has been recognized to be especially useful to explore contemporary
phenomena not amenable to quantitative analysis, for instance where complex inter-
related issues are involved (Pope and Mays, 1995), in particular in the field of health
service organization and policy (Pollitt et al., 1990). Furthermore, such in-depth
qualitative studies are unlikely to be repeated on a large scale as they are demanding
and require thorough examination of a broad range of data (cf. Hill et al., 2000);
in the present case, the technology assessment report alone was a 605-page docu-
ment (King et al., 2004b; cf. Chapter 4, below). Indeed such independent in-depth
analyses of technology appraisals have been rare (cf. Redwood, 2006; WHO, 2003;
Hill et al., 2000; Blades et al., 1987).

Hence, the present study may provide insights on strengths (which would be
reassuring) and weaknesses (which might cause concern) of the NICE technology

1999) using statistical or empirical (e.g., patient-level data on observed costs and effects from
randomized clinical trials) distributions and may reflect parameter correlations (Ades et al., 2006;
Claxton et al., 2005; Ades and Lu, 2003; Briggs et al., 2002; O’Brien and Briggs, 2002).
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appraisal process under conditions of stress caused by complex analytical chal-
lenges, and identify potential areas for further improvement. Therefore, even if
it turned out that the case analysis dealt with an exceptional outlier, its findings
were still relevant, as one should expect that technology assessments by NICE
consistently meet the highest quality standards, and provide robust information for
stakeholders and decision-makers. This is an important requirement since economic
evaluation is intended to enable meaningful comparisons across a wide range of
morbidities and because resulting NICE guidance is specifically issued to influence
the adoption of technologies and the practice of many physicians, thus affecting
large numbers of patients. Given the high profile of NICE and its international
standing as a presumed role model, these observations should be of interest to health
care policy-makers not only in the United Kingdom.

1.2 Attention-Deficit/Hyperactivity Disorder (ADHD)

Broadly, ADHD is characterized by a “persistent pattern of inattention and/or
hyperactivity/impulsivity that is more frequent and severe than is typically observed
in individuals at a comparable level of development” (American Psychiatric Asso-
ciation, 1994). Although economic studies of ADHD are still in their infancy
(Romeo et al., 2005) – and thus far have been published predominantly in the
United States – it is already clear that this disorder is associated with a substantial
economic burden (Matza et al., 2005a; Leibson and Long, 2003).

The case of the appraisal of ADHD interventions by NICE may be of particular
interest for a number of reasons, all of which illustrate its relevance as well as its
complexity:

First, even though DSM-IV-based (American Psychiatric Association, 1994)
prevalence estimates vary widely (in 8- to 10-year-old children from 3.9% up to
19.8% in one study) and depend on the population studied and diagnostic criteria
used (Faraone et al., 2003a), ADHD is believed to represent the most common psy-
chiatric disorder in children and adolescents (Figure 1.2).

Second, ADHD is associated with high rates of co-existing (comorbid) condi-
tions. Externalizing signs such as oppositional defiant disorder and conduct disor-
der occur in 50–60% of all children with ADHD, and internalizing mental health
problems, notably, anxiety and depression, in 12–26% (Faraone et al., 2003a;
Green et al., 1999). A wide range of other psychiatric, neurological and somatic
disorders may be associated with or superimposed on signs and symptoms of
ADHD4 (Steinhausen et al., 2006; Schlander et al., 2005b; Gillberg et al., 2004;
cf. Table 1.1).

4 Green et al., in their systematic review (1999), provide the following estimates of psychiatric
comorbidities: oppositional defiant and conduct disorders, 30%; conduct disorder, 28%; anxiety,
26%; depression, 18%; learning disabilities, 12% (Green et al., 1999). Based on a European sample
of N=1,478 patients with ADHD or hyperkinetic disorder (Preuss et al., 2006), Steinhausen et al.
(2006) reported the following rates of co-existing symptoms “of any degree:” oppositional-defiant
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Fig. 1.2 Prevalence of ADHD in children and adolescents
Age and gender specific prevalence rates of ADHD based on administrative data from Nordbaden,
Germany, year 2003 (Schlander and Schwarz, 2005a, Schlander et al., 2007). For characteristics of
the comprehensive Nordbaden claims data base, cf. Box 1

Table 1.1 Prevalence of co-existing conditions in children and adolescents with ADHD

Co-existing disorders ADHD patients Control group Relative Risk (CI1)

Conduct and personality disorders 48.5% 5.2% 9.29(8.57–10.07)
Mood and affective disorders 38.0% 8.9% 4.29(4.02–4.57)
Specific development disorders 37.4% 13.4% 2.81(2.66–2.96)
Specific development disorders of
scholastic skills

23.0% 2.8% 8.27(7.38–9.28)

Adjustment disorders 8.3% 1.6% 5.26(4.49–6.17)
Sleep disorders 4.5% 1.3% 3.19(2.67–3.80)
Incontinence (and polyuria) 4.4% 2.3% 1,95(1.68–2.26)
Mental retardation 3.8% 0.8% 4.85(3.86–6.10)
Tic disorders 2.4% 0.7% 3.26(2.55–4.16)
Disorders due to brain damage 1.8% 0.4% 4.95(3.54–6.92)
Pervasive development disorders 1.6% 0.5% 3.47(2.54–4.73)
Disorders associated with sexual

development
0.7% 0.2% 3.43(2.16–5.46)

Disorders due to substance abuse 0.6% 0.2% 3.65(2.13–6.23)
Habit and impulse disorders 0.4% 0.0% 11.25(4.04–31.27)

Analyses of administrative data from Nordbaden, Germany, confirming high rates of psychi-
atric and developmental comorbidity among patients with ADHD in a large European sam-
ple (cf. Box 1). Differences between groups were all statistically highly significant (p<0.001).
Extended analyses also indicate higher rates of a broad range of somatic diagnoses among children
and adolescents with ADHD in Nordbaden. 1CI, 95 % confidence intervals for relative risks.
Schlander et al., 2005b.
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Third, the complexity of the situation is exacerbated by international differences
in commonly accepted diagnostic criteria, notably DSM-IV in North America, and
the more restrictive ICD-10 criteria (World Health Organization, 1992) that are pre-
ferred in Europe, giving a 1.7% prevalence for “hyperkinetic disorder” (HKD) in
boys in the United Kingdom (cf. Taylor et al., 1991, 2004).

Both DSM-IV and ICD-10 use essentially similar lists of 18 symptoms of
inattention (9), hyperactivity (5) and impulsivity (4), and both systems require
that symptoms cause impairment (maladaptive behaviors inconsistent with age and
developmental level), must have been present before the age of seven, persisted for
at least six months, be pervasive, i.e., present in at least two settings (e.g., at school,
at home, at work, during leisure time), and are not better accounted for by another
mental disorder. Depending on the type of symptoms present, three subtypes of
ADHD are differentiated, i.e., a predominantly inattentive type (about 10 to 15%
of patients), a predominantly hyperactive and impulsive type (about 5%), and a
combined type (about 80%).

Despite substantial overlap, ICD-10 criteria for hyperkinetic disorder (code
F90.0; or F90.1 if additional symptoms of conduct disorder are present) are stricter
as they require the presence of abnormal levels of both inattention and overac-
tivity (corresponding to the combined category of DSM-IV), which should cause
impairment in at least two settings. Thus the requirement for pervasiveness is
more stringent under ICD-10. In addition, ICD-10 specifies that the co-existent
presence of anxiety disorders, mood disorders, pervasive developmental disorders,
and schizophrenia should pre-empt a diagnosis of hyperkinetic disorder. In general,
the symptoms of children fulfilling the ICD-10 criteria correspond best to a more
severely impaired combined subtype of ADHD according to DSM-IV (cf. Tripp
et al., 1999; Wolraich et al., 1998; American Psychiatric Association, 1994; World
Health Organization, 1992). The ICD system is used worldwide for recording mor-
bidity statistics.

There also exist differences of standards of care (as exemplified, for instance,
by lower prescription rates of psychostimulants in Europe compared to the United
States; cf. below). Despite international convergence of standards of care, this raises
issues related to the portability of the results of US studies to a European context
(cf. Drummond and Pang, 2001).

Fourth, accrued data on ADHD is suggestive of an apparent increasing preva-
lence. However, this needs to be viewed in the context of raised awareness among
parents, educators and health professionals of the adverse effects of behavioral and
learning problems in children. This raised awareness is, perhaps, reflected by a
striking increase in the number of prescriptions for psychostimulants in younger
people in the US during the 1990s (Shatin and Drinkard, 2002; Robison et al., 1999,
2002; Kelleher et al., 2001), Canada (Miller et al., 2001; Hollander et al., 1996), and
Australia (Valentine et al., 1995), and, with some time lag compared to the US, in
a number of European countries (Schwabe and Paffrath, 2006; Köster et al., 2004;

disorder, 67%; conduct disorder, 46%; anxiety, 44%; depression, 32%; tics, 8%. No control group
was assessed in this observational study.
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Box 1 The Nordbaden project The Nordbaden project was initiated to build
an integrated claims database within the context of the fragmented German
health care system. The database enables physician, patient and diagnosis cen-
tered analyses of administrative prevalence, co-existing conditions, resource
utilization and direct medical costs from the perspective of the German Statu-
tory Health Insurance (SHI). Nordbaden is a region in the Southwest of Ger-
many with a population of 2.7 million, 82 percent (or 2.2 million) of which
are insured by SHI. Key sociodemographic population characteristics (Bun-
desministerium für Gesundheit, 2005; Statistical Office of the European Com-
munities, 2005; Statistisches Landesamt Baden-Württemberg, 2005) in 2003
did not substantially deviate from Germany as a whole (with a population of
82.5m, of which 70.4m, or 85.7%, are insured by SHI).

The database covered all persons insured by SHI in the region of Nord-
baden. An individual monthly gross income exceeding 3,825 Euro was
required for parents in 2003 to be allowed to opt out of the SHI system; within
the SHI system, children were co-insured with their parents at no extra premi-
ums. The SHI system provided comprehensive coverage of medical services,
without co-payments by children and adolescents below the age of 18 years,
and with only moderate out-of-pocket payments required from adults. Within
the SHI system, physicians were reimbursed on a fee-for-service basis, mak-
ing underreporting unlikely and hence justifying the expectation that patient
visits were indeed well captured within the claims database.

In accordance with established policies and principles for protection of pri-
vacy and confidentiality (Meier, 2003; Wichmann et al., 1998), the datasets
from the Nordbaden region for all four quarters of 2003 were integrated,
with personal identifiers (of patients and service providers) replaced by
pseudonyms by the Regional Association of the Statutory Health Insurance
Physicians (Kassenärztliche Vereinigung, KV) Nordbaden (now KV Baden-
Württemberg). A data analysis plan and data transfer protocol had been estab-
lished and approved by the data protection officer of the KV Nordbaden.

11,245 children and adolescents (age 19 years or less) with a diagnosis of
hyperkinetic disorder (HKD) or hyperkinetic conduct disorder (HKCD) were
identified in Nordbaden in 2003. For children age 6 years or less, 12-month
prevalence rates were 1.26% in total, 1.72% for boys and 0.77% for girls;
for children age 7-12 years, 4.97% (boys, 7.16%; girls, 2.65%), age 13-19
years, 1.31% (males, 1.99%; females, 0.60%). Prevalence was highest at age
9 (peak; overall: 6.1%; boys, 8.4%; girls, 3.6%; cf. Figure 1.2).

The ADHD group was matched with a non-ADHD cohort ("control group")
on a 1:1 ratio based on age, gender, and type of health insurance (within the
German SHI system), and the rate of co-existing conditions was compared
between both groups (Schlander, 2005b) - see Table 1.1.

A key strength of claims databases is that they allow examining medical
care utilization as it occurs in routine clinical care (Motheral et al., 2003). As
for retrospective claims data analyses in general, an important limitation of the
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data is the lack of verifiable information about the quality of diagnosis and
coding. The observed administrative prevalence of "HKD" and "HKCD" of
4.97% in children age 7 to 12 years in Nordbaden in 2003 appears consistent
with a continuing trend toward increasing awareness and detection of ADHD
in children and adolescents (Buitelaar and Rothenberger, 2004; Köster et al.,
2004). Coded according to ICD-10, it appears extraordinarily high in light of
high-quality epidemiological studies indicating a "true prevalence" of hyper-
kinetic disorder (HKD and HKCD) in the range of 1.5% to 2.9% in school
age children (Taylor et al., 2004; Brühl et al., 2000; Wolraich et al., 1998). A
number of possible explanations seem conceivable, an obvious one being that
many physicians might indeed prefer the broader DSM-IV criteria to establish
a diagnosis of ADHD - whereas the reporting system enforces ICD-10 based
coding. This hypothesis was supported by an ad hoc survey we conducted
with a convenience sample of six German pediatricians, who indeed without
exception confirmed that they adhered to DSM-IV diagnostic criteria but were
required by the administrative system to code according to ICD-10. Source:
Schlander et al., 2007.

Lohse et al., 2004; Criado Álvarez and Romo Barrientos, 2003; Schirm et al., 2001;
Ekman and Gustafsson, 2000) including the United Kingdom (Wong et al., 2004)
during the last decade (Figure 1.3).

Fifth, this has aroused much controversy and emotive debate both among
professionals as well as in the general public about the possibility of overuse of psy-
chotropic medications in children (Timimi, 2003; Rey and Sawyer, 2003; Breggin,
2002; Ekman and Gustafsson, 2000; Llana and Crismon, 1999; Jensen et al., 1999).
In Europe, recent analyses of methylphenidate prescriptions in Germany did not
provide evidence for overuse of stimulants (for a regional sample from the late
1990s, cf. von Ferber et al., 2003, and Schubert et al., 2001, 2002; for Nordbaden
in year 2003, cf. Schlander et al., 2006d – see also Box 1), although over the last
decade methylphenidate use in Germany has been growing faster compared to
the United Kingdom, both in relative as well as in absolute terms (cf. Schlander,
2006b).

In the United States, the amalgam of scientific debate and opinionated dispute
was illuminated by a sharp controversy which emerged between Steven Nissen
(2006), a specialist for cardiovascular medicine from Cleveland, and a group of
child and adolescent psychiatrists from the Massachusetts General Hospital at
Harvard (Biederman et al., 2006a) and others after the Drug Safety and Risk
Management Advisory Committee of the Food and Drug Administration (FDA)
had recommended – on the basis of an 8 to 7 vote – a so-called “black box”
warning about cardiovascular risks potentially associated with the use of psycho-
stimulants. One month later, none of the members of the FDA’s Pediatric Advisory
Committee concluded that a black box warning was warranted, and meeting
participants reported that they had been “impressed that the process . . . allowed
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Fig. 1.3 ADHD-related prescriptions in England, 1998–2005
In England, data from the Prescription Pricing Authority (Department of Health, 1999–2006) show
an increase in the number of prescription items of methylphenidate hydrochloride from 126,600
in 1998 to 389,200 in 2005. In 2005, methylphenidate hydrochloride modified-release formula-
tions accounted for 60% (ConcertaR XL, "MPH-MR12", 56%), and methylphenidate hydrochlo-
ride immediate-release formulations ("MPH-IR", RitalinR, EquasymR, and generics) accounted for
40% (7%, 4%, and 29%, respectively).
The figure shows prescription items dispensed in the community in England, 1998–2005; DEX:
dexamphetamine (DexedrineR and others); MPH: methylphenidate; IR: immediate-release formu-
lations (RitalinR and generics); MR: modified-release formulations (ConcertaR XL, EquasymR

XL; RitalinR SR imports); MOD: modafinil (ProvigilR, licensed for daytime sleepiness); ATX:
atomoxetine (StratteraR); PEM: pemoline (VolitalR, available before 2002 only, not shown due to
small volume).

for the airing of highly disparate and often passionate views regarding these issues”
(Rappley et al., 2006).

The issue has been complicated by disagreement about the validity of ADHD as
a distinct disease entity (Timimi, 2002; Breggin, 2002; DeGrandpre, 2000). Critics
point to the lack of specific cognitive, metabolic or neurological markers and the
absence of medical tests for ADHD and argue that the disorder may be best under-
stood as a cultural construct (Timimi, 2004), whereas child and adolescent psychia-
trists have maintained that the diagnostic status of ADHD merely “is a reflection of
the state of affairs within psychiatry” (Buitelaar and Rothenberger, 2004). Important
arguments include the existence of genetic risk factors for ADHD, supported by
twin, adoption and family-genetic studies, the existence of physical counterparts
in brain structure and function and DNA composition, and the strong predictive
value of hyperactivity for poor psychosocial adjustment (cf. Young et al., 2005;
Buitelaar and Rothenberger, 2004; Sergeant, 2004; Asherson et al., 2004; Taylor,
2004; Schachar and Tannock, 2002; Taylor et al., 1996; see also below, “long-term
sequelae”).

In addition, sixth, the substantial variety of instruments to measure clini-
cal outcomes, symptom relief, and health-related quality of life across clinical
studies aggravates existing difficulties in determining utility values to calculate
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quality-adjusted life years (QALYs) in patients with a diagnosis of ADHD (De
Civita et al., 2005; Griebsch et al., 2005; Collett et al., 2003).

Seventh, the therapeutic armamentarium for ADHD, comprising two principal
options – behavioral treatment and medication management – has been expanded
by the emergence of new treatment options, notably extended- or modified-release
preparations of methylphenidate (MPH-MR08, MPH-MR12) that eliminate the
need for a midday dose, and atomoxetine (ATX), a non-stimulant compound, both of
which have the potential to profoundly change the therapeutic landscape (Rappley,
2005; Patakis et al., 2004; Arnold, 2001).

Eighth, the resultant expectation of changes in service provision derived from
the combined influences of increased awareness and more frequent diagnoses,
growing acceptance of pharmacotherapy in the light of new clinical studies (in
particular, MTA Cooperative Group, 1999a,b), and the availability of novel med-
ication options that command higher unit costs compared to previously available
options (Schlander, 2004a, 2006b), are likely to have important budgetary impacts
(cf. Table 1.2 and Figure 1.4).

Finally, ADHD is associated with a substantial cost of illness. Health care costs
for individuals with ADHD have been reported at twice those for individuals with-
out the disorder (Leibson and Long, 2003). Parents and other family members
of patients have also been found to have about 60% more medical claims than
matched controls, and data strongly suggest that a child’s ADHD places a substan-
tial economic burden on parents and other family members (Swensen et al., 2003),
including a negative impact on parents’ absenteeism from work and productivity
(Matza et al., 2005a).

The economic impact of ADHD is further exacerbated by its frequent persistence
into adulthood (Wolraich et al., 2005; Wilens and Dodson, 2004; Mannuzza
et al., 2003), thus constituting a chronic condition, and by serious long-term
sequelae that have been linked to the disorder (Mannuzza and Klein, 2000).
These sequelae include poor driving abilities (Barkley, 2004), higher risks of
accidents and injuries (Swensen et al., 2004; Hoare and Beattie, 2003; Lam,
2002), increased rates of tobacco, alcohol and other substance use disorders
(Wilens and Biederman, 2006), more frequent antisocial behaviors (Thapar
et al., 2006; Mannuzza et al., 2004; Rasmussen and Gillberg, 2000) and encoun-
ters with the criminal justice system (Sourander et al., 2006; Johansson et al.,
2005; Rösler et al., 2004; Siponmaa et al., 2001) across the lifespan, as well
as relatively poor educational outcomes and lower-ranking occupational posi-
tions than controls (Murphy et al., 2002; Barkley, 2002; Mannuzza et al., 1997,
2004).

In light of these complexities, it has been suggested from a clinical perspective
that a key feature of good practice is the involvement of specialists in the initial
assessment of patients (Taylor, 2006). Once a diagnosis of ADHD has been estab-
lished, which should have included a thorough differential diagnosis and a search
for co-existent problems, it is a key feature of the decision-making context to select
the appropriate course of treatment. Besides counseling and education, aiming to
build up a treatment alliance with patients and their parents or guardians, and
consulting with teachers, a critical choice is whether to begin with medication or
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Fig. 1.4 Future spending projections: three plausible scenarios
Expenditures for pharmacotherapy for children and adolescents with ADHD in England (scenarios
for 2001–2012), from the perspective of the NHS.
a: "High Case"; b: "Base Case"; c: "Low Case". MPH: methylphenidate; IR: immediate-release
formulations (RitalinR, branded generics [EquasymR, MedikinetR], generics; FocalinR); MR:
modified-release formulations (ConcertaR XL, EquasymR XL, MedikinetR retard, FocalinR XR;
MPH-Patch: transdermal system (DaytranaR); LisDEX: lisdexamphetamine (NRP104); Nonstim-
ulants: atomoxetine (StratteraR), modafinil (SparlonR) and armodafinil; DEX: dexamphetamine.
For further detail, see Box 2.
Data source: Schlander, 2006b.
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Box 2 Budgetary impact analysis The growth of pediatric psychotropic
prescriptions has become an international phenomenon (Wong et al., 2004).
Beyond clinical implications, in an era of limited available resources, the
economic dimension associated with increased health care utilization can
no longer be ignored. In economic terms, the opportunity cost of medical
interventions will be approximated by their budgetary impact - in particular,
if a payer’s perspective is adopted. Conventional cost-effectiveness analyses
however do not provide information about the financial consequences of the
adoption of health care programs, since incremental cost effectiveness ratios
(ICERs) and derived measures do not indicate the size of numerator and
denominator.

Consequently, budgetary impact analyses are requested by a growing num-
ber of health care policy-makers as an input into the decision-making pro-
cess about health care resource allocation (Trueman et al., 2001). Therefore
a forecasting model was developed (Schlander, 2006b) to project future phar-
maceutical expenditures for children and adolescents (age 6–18 years) with
a diagnosis of ADHD in England through 2012, specifying assumptions and
assumed relationships between variables in a transparent manner. Key uncer-
tainties were addressed using scenario analysis, combining objective informa-
tion with specific assumptions about future events (Makridakis et al., 1998).

The model was restricted to pharmaceutical spending. It combined, in
a hierarchical structure, (1) epidemiological information (demographic and
prevalence data) with assumptions on (2) recognition rates (diagnosis preva-
lence), (3) rate of patients receiving drug therapy (treatment prevalence), (4)
availability and adoption of new products (assumed to include a transdermal
system of methylphenidate, which was approved as DaytranaR in the United
States in April 2006, dexmethylphenidate, lisdexamphetamine mesylate, and
armodafinil), incorporating information on therapeutic profiles, (5) diffusion
and market shares for alternative preparations, by category and by product,
including generic substitution, (6) treatment intensity (expressed as average
number of days times defined daily doses), (7) acquisition cost per defined
daily dose for each product, from the perspective of the NHS in England.
For validation of the model, available data on the variables above were used
to compare model outcomes with the historic evolution of drug spending in
England.

On this basis, a number of scenarios were developed indicating a plausi-
ble range of future NHS spending on medication for ADHD in children and
adolescents (Figure 1.4).

In strategic management, scenario analysis is a well-established tool to deal
with environmental uncertainty (Goodwin and Wright, 2004). The practice of
scenario planning implicitly acknowledges that "best guesses" of future events
may be wrong. Therefore, any scenario should not be confused with a fore-
cast of the future. Multiple scenarios are pen-pictures of a range of plausible
futures. Though each individual scenario has an infinitesimal probability of
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actual occurrence, combined a range of scenarios can shed light on possible
future outcomes.

Some important limitations of this study warrant discussion.
First, this analysis did not purport to convey value judgments. It had little to

nothing to say about the clinical appropriateness of the prescriptions analyzed;
its mere focus was their budgetary impact.

Second, there is substantial uncertainty around future events. Compounds
in development may be discontinued, marketed drugs may be withdrawn
because of serious adverse events, safety concerns may slow down diffusion
of new products, and so on. The dynamic health policy environment is yet
another factor.

Finally it should also be emphasized that this study was limited to ADHD
in children and adolescents.

Source: Schlander, 2006b.

Table 1.3 Clinical choice of most appropriate ADHD treatment
The clinical choice between the two principal treatment options for ADHD in children adolescents,
i.e., medication management and behavior therapy, including their most appropriate sequence, will
be influenced by a number of criteria. Economic analyses have the potential to add important
insights

Criteria
(examples)

Complexity
(examples)

Analytic approaches
(examples)

Clinical effectiveness Impact of diagnostic criteria,
subtypes; co-existing conditions;
therapeutic objectives (i.e., outcomes
criteria and clinical endpoints)?

Systematic review of clini-
cal evidence

Cost-effectiveness Relies on clinical effectiveness
synthesis

Cost-utility analysis (CUA)?

Broader impact of ADHD on care-
givers and on society as a whole?

Clinical margin (impact of severity of
condition)?

Cost-effectiveness analysis
(CEA)

Intensity margin (impact of inten-
sity – e.g., dose – of intervention
chosen)?

Affordability True opportunity cost? Budgetary impact analysis

Appropriateness of level of analysis
and of budget constraint?

Cost-benefit analysis
(CBA)?

Preferences Whose preferences (patients, parents;
population sample) should count?

Cost-benefit analysis (CBA)

Appropriate level of analysis? Cost-utility analysis (CUA)
for health state preferences?
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behavior therapy, or the combination of both. In practice, the appropriate choice
between alternative evidence-based treatment strategies will be influenced by the
attitudes and preferences of stakeholders involved, including parents and schools,
in addition to clinical guidelines informed by the results of systematic reviews
on their effectiveness and economic implications. In principle, there are multiple
conceivable ways in which economic evaluations might provide relevant insights
(Table 1.3).

Each and all of the foregoing issues raises questions about how the application
of the (conceptually) relatively simple logic of cost-effectiveness5, as epitomized in
real life by NICE, can accommodate these clinical complexities. In this regard, a
critical appraisal will be of international interest given the high profile of NICE, and
stimulate debate about the adoption of the NICE approach in other jurisdictional
settings.

5 Excellent introductions are offered by Drummond et al. (2005) and Gold et al. (1996). For a more
critical account, see Ubel (2000) and Nord (1999).
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Chapter 2
A Note on Objectives and Methods

2.1 Objectives

The primary objective of the present report is to analyze the real-life performance
and robustness of the process for technology appraisals and the methods for health
technology assessments adopted by the National Institute for Health and Clinical
Excellence (NICE). This report is focused on the application of these processes and
methods, as put to practical use in a particularly challenging field of economic analy-
sis, the evaluation of treatment strategies for attention-deficit/hyperactivity disorder
(ADHD).

Thus the empirical part of this report will provide a critique of an application of
economic evaluation methods on behalf of NICE, i.e., it will “appraise the apprais-
ers” (Blades et al., 1987). This will lay the foundation for a broader discussion
of implications for international health care policy-makers looking at NICE as a
potential role model.

Occasionally, examples of the author’s own work in this field will be used to
illustrate context and relevance (e.g., European data on the administrative preva-
lence of ADHD and budgetary impact projections; cf. Chapter 1, Introduction), as
well as to present recent cost-effectiveness evaluations directly related to the NICE
appraisal (e.g., European adaptation of an economic model developed on behalf of
the Canadian Coordinating Office for Health Technology Assessments, CCOHTA,
and European cost-effectiveness analyses based on the landmark NIMH MTA Study,
cf. Chapter 6, Discussion), and the methods underlying these data will be briefly
delineated in Boxes (see pages 11, 17, 127, 133, and 176).

2.2 Accountability for Reasonableness

The analysis of the NICE processes will be guided by a framework developed by
Norman Daniels and James Sabin who have argued that the legitimacy of controver-
sial limit-setting decisions in public health care systems hinges on a fair institutional
decision process (Daniels and Sabin, 1997, 1998, 2002). In order to narrow the scope
of controversy, they have proposed principles of “accountability for reasonableness”

23
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(A4R), which “fair-minded people” should accept based on the idea that there exists
a core set of reasons – that all center on fairness – on which there will be no dis-
agreement.

A key element of fair process under A4R (Table 2.1) involves transparency
about the decision making, including the grounds for decisions (the publicity con-
dition, opening decisions and their rationales for scrutiny by all affected, not
just the members of the decision-making group). Second, the relevance condition
imposes an important constraint on arguments, because arguments are required to
rest on scientific evidence – though not necessarily a specific kind of evidence –
and to appeal to the notion of “fair equality of opportunity.” Although Daniels
and Sabin acknowledge that stakeholder participation may improve deliberation
about complicated matters, they believe it is neither a necessary nor a sufficient
condition of A4R. However, they advocate an appeals component as an institu-
tional mechanism to engage a broader segment of society in the process. This
appeals process should provide those affected by a decision an opportunity to
reopen deliberation, and offer decision-makers an option to revise funding deci-
sions in light of further arguments. Fourth, enforcement entails voluntary or statu-
tory regulation to make sure the first three conditions are met. It has been argued
that proper enforcement of the decisions will also ensure that reasoning is deci-
sive in priority-setting and not merely a theoretical exercise (Hasman and Holm,
2005).

Using A4R as a benchmark guiding the review of NICE processes turns out to
be a timely endeavor: it was, to the knowledge of this author, not before August
2005 that Sir Michael Rawlins, Chairman of the Board of NICE, and Andrew

Table 2.1 Accountability for reasonableness framework
Conditions for fair priority-setting processes according to the “Accountability for Reasonableness”
(A4R) framework developed by Daniels and Sabin (1997, 1998, 2002): Descriptors taken from
Daniels (2001) and Mitton and Donaldson (2004)

Condition Description

Publicity Decisions regarding coverage of new technologies
(and other limit-setting decisions) and their rationales
must be publicly accessible.

Relevance These rationales must rest on evidence, reasons and
principles that fair-mined parties (managers, clini-
cians, patients and consumers in general) can agree
are relevant to deciding how to meet the diverse needs
of a covered population under reasonable resource
constraints.

Revisions and appeal There is a mechanism for challenge and dispute reso-
lution regarding the limit-setting decisions, including
the opportunity for revising decisions in light of fur-
ther evidence or arguments.

Enforcement There is either voluntary or public regulation of the
process to ensure that the first three conditions are
met.
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Dillon, Chief Executive of NICE, explicitly committed NICE to submit itself to
the principles of A4R: “NICE has adopted the principles of procedural justice –
‘accountability for reasonableness’ – as espoused by Daniels and Sabin (2002)”
(Rawlins and Dillon, 2005b).

2.3 Methods

A qualitative study was done of NICE Technology Appraisal No. 98, “Methylph-
enidate, atomoxetine and dexamfetamine for attention deficit hyperactivity
disorder (ADHD) in children and adolescents (Review of Technology Appraisal 13),”
published in March 2006. The case analysis had descriptive, explorative, and
explanatory elements. The analysis was primarily concerned with the real-life
application of NICE processes and focused on the Technology Assessment Report
(King et al., 2004b), since this document “is used as the basis of the appraisal”
(NICE, 2004b). The resulting critique shall be presented and, hopefully, will be
understood in a spirit of scientific inquiry.

First, the initial phase of the study consisted of defining a theoretical framework
for the study. This included description of NICE technology appraisal processes,
which fell within a period of substantial upgrade and definition of the so-called
“reference case” analysis by NICE (see below, Chapter 3, NICE Appraisal Pro-
cess). During this phase, a thematic framework was defined, comprising use of
the A4R concept as a process benchmark, an in-depth critique of the technology
Assessment Report underlying the appraisal, as well as a review of the clinical and
economic literature on attention-deficit/hyperactivity disorder in order to incorpo-
rate the complex interrelated issues involved in this technology appraisal (cf. Chap-
ter 1, Introduction).

The second phase of the study comprised data collection on a number of closely
related strategies. (1) From May 2004 to publication of guidance in March 2006,
the NICE website (www.nice.org.uk) was visited at intervals of less than one month
each and checked for newly posted information and documents (including meeting
minutes and announcements) on (a) the technology appraisal process and related
methods, (b) clinical guideline development, (c) deliberations of the NICE Cit-
izens’ Council, and (d) ADHD. (2) Scientific articles cited in these documents
were obtained for analysis. (3) Independent literature searches (using the PubMed
and EBSCO databases as well as Google Scholar) were conducted for articles on
ADHD diagnosis, treatment, compliance, cost, and cost-effectiveness, and were (4)
complemented by a search for relevant abstracts presented at international meet-
ings in the fields of clinical psychiatry, child and adolescent psychiatry, pediatrics,
health economics, and pharmacoeconomics. All searches for literature fully cov-
ered the technology assessment period (from June to December 2004; cf. Table 3.2,
and Chapter 4, NICE Appraisal of ADHD Treatments). After May 2005, no more
systematic searches for scientific literature were conducted, and new papers were
added to the database in an opportunistic manner only. However, searches for full
economic evaluations comparing at least two treatment options for ADHD were
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updated in December 2006. Collected documents were indexed using categories
including study type, product tested, and subject matter (e.g., treatment compliance)
for further analysis and interpretation.

All key steps of the ADHD appraisal process were identified and compared
with NICE process descriptions (NICE, 2004b,c). The Assessment Report (King
et al., 2004b) was subjected to a critical appraisal by this author, which included an
examination of design choices and justifications provided by the Assessment Group
for internal and external consistency. Unless otherwise specified, citations in the
following sections will refer to the Assessment Report (AR).

2.4 Limitations

The critique and discussion presented here should not be interpreted as an alter-
native health technology assessment of ADHD treatments. Any attempt to provide
an independent systematic review would clearly exceed the limits of the present
study, which is primarily interested in exposing strengths and weaknesses of the
NICE process, with a view towards policy implications. On occasion, an alternative
interpretation of data may be offered; however, this should be understood as a means
to reveal the potential relevance of any pertinent gaps of the NICE assessment, and
does not imply definite conclusions.

NICE was criticized by some observers for not paying enough attention to drug
safety (Fletcher, 2000). The present analysis of the case of NICE Technology
Appraisal No. 98 did confirm a strong emphasis on effectiveness and cost-
effectiveness, but did not identify obvious shortcomings or substantial gaps with
respect to drug safety, which would have had an impact on the economic evaluation.
Correspondingly, the following critique will not provide a detailed review of safety
considerations. Readers interested in this aspect of ADHD pharmacotherapy may
wish to consult one of the recently published reviews of this subject, such as the
papers by Wolraich et al. (2007), Pliszka (2007), Gibson et al. (2006), and Himpel
et al. (2005).

As emphasized earlier in the Introduction, qualitative research cannot substitute
for quantitative work; it is simply a complement allowing to “reach the parts other
methods cannot reach” (Pope and Mays, 1995). On its own, empirical work based
on a case study of one technology appraisal certainly cannot justify inductive infer-
ences on more than 100 appraisals completed by NICE. It may, however, in a truly
Popperian spirit, falsify certain unjustified assumptions and exaggerated expecta-
tions concerning the robustness of the NICE model. Then, any anomalies identified
might generate hypotheses, which in turn could contribute to further improvement
of technology appraisal processes.
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Chapter 3
NICE Appraisal Process

In November 2005, NICE introduced a new single technology appraisal (“STA”)
process, which was created to provide faster guidance on new technologies (NICE,
2006i; Buxton and Akehurst, 2006). This process differs from “conventional” mul-
tiple technology appraisals (“MTAs”) in a number of important ways, including the
reliance on cost-effectiveness models submitted by manufacturers, which are subse-
quently scrutinized by independent assessment groups. Alongside the new process,
MTAs will continue to be the standard approach by NICE. The present analysis will
be restricted to the standard process and its application to the ADHD technology
appraisal. Earlier, this process had been hailed by the WHO (2003) to represent the
“state of the art” internationally.

In general terms, NICE (multiple) technology appraisals consist of three phases,
(1) scoping, (2) assessment, and (3) appraisal. As an optional fourth phase, an appeal
against a Final Appraisal Determination (FAD) by NICE may be filed by consultees
and will be dealt with by an Appeal Panel. NICE has delineated this process in
some detail in a series of related technical documents (NICE, 2004b,c,d,h,i,j,k; cf.
Figure 3.1).

3.1 Scoping

Topics for appraisal are suggested to NICE by relevant government Ministers
(Department of Health [DoH] and Welsh Assembly) – usually as part of a “wave”
of topics. NICE identifies experts and stakeholders as “consultees” and “commen-
tators” and prepares a draft scope which is provided to the Assessment Group. The
Assessment Group is an independent academic group commissioned by the NHS
Research and Development Health Technology Assessment Program to assist in the
appraisal process.

These groups also receive from NICE the draft remit (i.e., the initial brief given to
NICE). Approximately eight weeks thereafter, a scoping workshop is held by NICE.
Components of the scoping procedure include a clear definition of the clinical prob-
lem (or disease) and the patient population, the technology (and its comparators)
and their treatment setting, measures of health outcomes and costs, time horizon,

29



30 3 NICE Appraisal Process

1. Scoping

2. Assessment

3. Appraisal

(4. Appeal)

¬ DoH develops remit; NICE develops dra� scope
¬ Ministers select topics suitable for referral
¬ Consultation on dra� remit and dra� scope with 

consultees, commentators, & Assessment Group
¬ Scoping workshop and invitation by NICE 

to stakeholders to discuss the appraisal scope
¬ Final remit produced by DoH and WAG;

final scope produced by NICE
¬ Ministers make final decision on referral
¬ NICE issues final remit and scope

¬ Assessment Group (AG) formally commissioned 
to prepare Assessment Report (AR) based on its 
assessment protocol

¬ Submissions by manufacturers and sponsors
¬ Preparation of Assessment Report (AR)

(“reference case” and template defined by NICE, 
content and quality responsibility of its authors)

¬ AR sent to consultees and commentators, 
with confidential information removed

¬ Economic model considered confidential

¬ Appraisal Commi�ee (AC, a standing advisory 
commi�ee of NICE) considers Evaluation Report
(including AR) and comments from consultees on AR
(including the AG’s response to comments, if any)

¬ AC prepares Appraisal Consultation Document (ACD);
following instructions by the AC, a NICE project 
team dra�s the ACD

¬ ACD distributed to consultees and commentators
¬ AC reviews comments on ACD and prepares Final 

Appraisal Determination (FAD) document

¬ FAD distributed and published as NICE Guidance
unless one or more consultees lodge an appeal within
15 working days from receipt of the FAD

Fig. 3.1 NICE Technology Appraisal process overview
Topics for appraisal are referred to NICE in groups (“waves”)

and any special considerations appropriate to the topic. Following preparation of a
final remit (produced by the DoH and the Welsh Assembly Government) and a final
scope (by NICE), a formal decision is made by the Ministers whether to refer the
technology in question for appraisal by NICE. Once referred to NICE, the appraisal
process is initiated by NICE (Figure 3.1), and the timeline (cf. Table 3.2, below)
commences after NICE invites consultees and commentators to participate.
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3.2 Assessment

The key activity in the assessment phase is the evaluation of the evidence relating
to the technologies in question by the Assessment Group. The most recent update
of the NICE methods guide (NICE, 2004c) is highly prescriptive of admissible
evidence, of its analysis and of the presentation of findings. Specifically, a reference
case has been defined with the objective of achieving consistency across assess-
ments, providing a detailed description of the methods considered most appropriate
for the Appraisal Committee’s subsequent deliberations (see below, “Appraisal”).
These include, inter alia and within the scope developed by NICE, the use of all
health effects on individuals as outcome measure, to determine health benefits in
terms of QALYs (using a standardized and validated generic instrument), to derive
preferences for health state valuation from a representative sample of the public
using a choice-based method (i.e., as opposed to a rating scale) for elicitation, the
use of an annual discount rate of 3.5% for both costs and health effects, and finally
“QALY egalitarianism”1 as equity position (Table 3.1).

Table 3.1 NICE reference case definition
Major changes that NICE introduced in April 2004 included the definition of an explicit “reference
case”, the abolishment of differential discounting on costs and health benefits, the mandatory use
of probabilistic sensitivity analysis to address decision uncertainty, and explicit consideration of
subgroup analyses (NICE, 2004c)

Analytic approach Choices prescribed by NICE
for reference case analysis

Problem definition Scope from NICE

Comparator(s) Routine therapies in NHS

Evidence on outcomes Systematic review

Economic evaluation Cost-effectiveness analysis (CEA)

Perspective on outcomes All health effects on individuals

Perspective on costs National Health Service (NHS) and
personal social services (PSS)

Discount rate 3.5% p.a. on both costs and health
effects

Addressing uncertainty Probabilistic sensitivity analysis

Measure of health benefits Quality-adjusted life years (QALYs)

Source of preference data Representative sample of the public

Health state valuation method Choice-based method (i.e., standard
gamble [SG] or time trade-off [TTO])

Description of health states for calculating QALYs Using a standardized and validated
generic instrument

Equity position Each additional QALY has equal value

1 “QALY egalitarianism” refers to a normative assumption of the extrawelfarist school of thought,
implying that an additional QALY should receive the same weight regardless of any other charac-
teristics of the individuals receiving the health benefit. This premise relies on the validity of the
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Synthesizing evidence on outcomes should enable an unbiased estimate of
clinical effectiveness. To achieve this NICE expects a systematic review and
meta-analysis, requiring that an assessment of the degree of and the reasons for
heterogeneity be undertaken before any statistical pooling is carried out. The
need is acknowledged to construct a decision-analytical framework in order to
estimate clinical and cost effectiveness relevant to the decision-making context in a
clinical setting. Accordingly, modeling – “an unavoidable fact of life in economic
evaluation” (Buxton et al., 1997) – is explicitly accepted and is likely to be required,
among other situations, when trial populations are atypical, intermediate outcomes
data from trials are used, relevant comparators have not been used in trials, or when
long-term consequences extend beyond trial follow-up.

NICE further expects parameter uncertainty to be presented using probabilistic
sensitivity analysis (or, where appropriate, stochastic analysis of patient-level data).
Moreover, patient subgroups should be identified and clinically justified, and uncer-
tainty in subgroup results should be fully reflected.

In addition, the Assessment Group is required to incorporate submissions from
manufacturers and sponsors, alongside details of models used in these submissions.
Such submissions are expected to meet the same criteria, and any electronic models
need to be provided to NICE and the Assessment Group. Commercially sensitive
data may be designated “commercial-in-confidence” and will remain confidential,
i.e., will not be published with the Assessment Report. In order to address the
debate about the use of confidential information in technology assessments (e.g.,
Mauskopf and Drummond, 2004), attempting to contain the practice of keeping
information confidential, NICE has reached an agreement with the pharmaceutical
industry defining the circumstances under which non-publication of data would be
acceptable2 (NICE, 2004g).

A time frame of 28 weeks is allowed by NICE for completion of the Assess-
ment Report, although in practice this is reduced to 14 weeks when the deadline for
receipt of external submissions is factored in (cf. Table 3.2). Thus, the timely and
high-quality production of an Assessment Report represents a formidable challenge
for the selected Assessment Group.

quality-adjusted life year as a measure capturing health-related quality of life (Rawlins and Culyer,
2004), reflects the idea that the NHS ought to maximize the health of the whole community (Culyer,
1997), and is closely related to the linear “QALY aggregation rule” (Dolan et al., 2005; Schlander,
2005a). It should be noted that, at least in theory, as Alan Williams (1996) stated, “there is nothing
in the QALY approach that requires QALYs to be used only in a maximizing context,” even though
he was quick to add, “it is QALY maximization that is the natural interpretation of the drive for
efficiency in health care” (Williams, 1996). Others have suggested that equity weights might be
applied to QALYs before aggregation (e.g., Culyer, 1989). For further discussion of some of these
and related issues, see also later, e.g., Chapter 5, “Quality of Life and Utility Estimates”, Chapter
6, “Objectives of Health Care Provision”, and also Chapter 6, “(Almost) Exclusive Reliance on
QALYs as an Outcome Measure?"
2 This agreement between NICE and the Association of the British Pharmaceutical Industry
(ABPI) was made on October 27, 2004. This was after the September 17, 2004 deadline set
for submissions by consultees for the ADHD appraisal reviewed here (cf. Table 3.2). See also
Chapter 6, Discussion and Implications.
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The Assessment Group may produce a de novo economic model, which will be
protected by intellectual property rights. Although it may be provided to stakehold-
ers upon their written request, it will be supplied as a read-only copy and must not
be re-run with alternative assumptions or data inputs (NICE, 2004b).

3.3 Appraisal

The Appraisal Committees are standing advisory committees of NICE whose mem-
bers are appointed for a three-year term. Members are drawn from the NHS, patient
and caregiver organizations, relevant academic disciplines, and the pharmaceutical
and medical device industries.

The appraisal stage of the process comprises four elements.
One element is the consideration of the evidence in the Assessment Report

(including confidential material) together with that submitted by other parties, the
aim being to develop an Appraisal Consultation Document (ACD), with the partici-
pation of members of the independent academic Assessment Group.

The preparation of and consultation on the ACD should respect specified bench-
marks for incremental cost-effectiveness ratios, and take into account the longer-
term interests of the NHS in encouraging innovation in technologies that will bene-
fit patients.

A further element of the appraisal process is the review by the Appraisal Com-
mittee of the ACD in the light of comments received during consultation.

The ultimate element of the appraisal process is the preparation of the Final
Appraisal Determination (FAD). Subject to any appeal, the FAD will form the basis
of the guidance by NICE on the use of the appraised technology. This process is
transparent in so far as ongoing activities including meeting agendas are published
on the NICE website.

Throughout the appraisal phase there are well-defined opportunities for consul-
tees to contribute. Consultees are invited by NICE to make comments on the Assess-
ment Report, and their comments may lead to a decision to undertake additional
analyses before the Appraisal Committee meeting to develop the ACD. Consultees
and commentators are given an additional opportunity to comment on the ACD
within a time frame of four weeks. New data will be accepted at this stage “only if
they are likely to materially affect the provisional recommendations in the ACD, and
only by prior agreement” with NICE. Although key documents are made publicly
available through its website, NICE does not accept unsolicited submissions, that is
comments from stakeholders other than invited consultees (NICE, 2004b).

3.4 Appeal

Consultees are given 15 working days from receipt of the FAD to lodge an appeal
which will be considered only if it falls within one or more of the following cat-
egories: (a) NICE has failed to act fairly and in accordance with its published
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procedures, (b) the FAD is perverse in light of the evidence submitted, with “per-
verse” meaning that the FAD is “obviously and unarguably wrong, in defiance of
logic, or so absurd that no reasonable Appraisal Committee could have reached
such conclusions” (NICE, 2004d), or (c) NICE has exceeded its powers.

New evidence or simply disagreement with a FAD will “almost certainly” not
be accepted in this last stage of the appraisal process (NICE, 2004d). Nor is it
possible to reopen arguments and issues on which a determination by NICE has
been reached. The phases of appraisal and, where applicable, of appeal also follow
defined timelines (see Table 3.2). In light of the above, the whole process of tech-
nology appraisals may be described as having attributes of transparency, reliability,
predictability, and participation.

3.5 Clinical Guidelines

A separate role of NICE, not to be confused with technology appraisals, is the issue
of clinical guidelines that provide recommendations for the treatment and care of
patients by health care professionals. Clinical guidelines are normally broader in
scope than technology assessments, and as a consequence any gaps in the available
scientific evidence are addressed by expert opinion. Clinical guidelines are devel-
oped by a Guideline Development Group comprising of health professionals and
patient/caregiver representatives. Guideline Development Groups are set up by one
of currently seven National Collaborating Centers, which have been established by
NICE to harness the expertise of the Royal medical colleges, professional bodies and
patient/caregiver organizations. Accordingly, in contrast to technology appraisals,
the clinical guideline development process is predominantly administered by clini-
cal experts, rather than economists (cf. Wailoo et al., 2004; Williams, 2004; Little-
johns et al., 2004).
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Chapter 4
NICE Appraisal of ADHD Treatments

The first appraisal of methylphenidate for “hyperactivity” (hyperkinetic disorder,
HKD according to ICD-10; World Health Organization, 1992) was conducted by
NICE in 2000. In October 2000, NICE issued guidance recommending the use of
methylphenidate as part of a comprehensive treatment program for “severe ADHD”
(NICE, 2000), which had been considered roughly equivalent to HKD1. The evi-
dence basis for this appraisal was a technology review commissioned by NICE
(Lord and Paisley, 2000) that drew heavily on two previously published system-
atic reviews, one by the US Agency for Healthcare Research and Quality (AHRQ;
Jadad et al., 1999) and a second by the Canadian Coordinating Office for Health
Technology Assessment (CCOHTA; Miller et al., 1998).

In addition, submissions were made by the manufacturers of the two immediate-
release methylphenidate (MPH-IR) products available at that time (see Table 1.2).
One UK cost-utility analysis was also available (Gilmore and Milne, 2001) based
on a Wessex Development and Evaluation Committee (DEC) report (Gilmore et al.,
1998) at the time of appraisal, which indicated that for methylphenidate (MPH-IR)
in the treatment of hyperactivity (HKD, ICD-10) the cost per QALY estimate was
£7,400 to £9,200 at 1997 prices for a 12-month time horizon (Gilmore and Milne,
2001). The NICE technology review carried an expiry date of July 2003, and the
review date for the guidance was scheduled for August 2003.

4.1 Scope

In mid-2003, NICE published the scope for the imminent review, which was
expanded to cover the full range of drug treatments for ADHD in children and ado-
lescents (NICE, 2003); specifically methylphenidate(including new formulations),

1 HKD according to ICD-10 criteria corresponds best to the “impaired combined subtype” of
ADHD according to DSM-IV criteria – see Chapter 1, Introduction (cf. Tripp et al., 1999; Wolraich
et al., 1998).
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atomoxetine (a non-stimulant drug for ADHD that had been licensed in the US
since 2002, but which was still in development in the UK at the time of the 2003
scoping), and dexamphetamine (an older stimulant drug, licensed as an “adjunct
in the management of refractory hyperkinetic states in children;” BNF, 2006). The
scope specified the Department of Health remit to NICE as follows:

Comparators should include placebo and usual care. Outcomes should include
the incidence and severity of core symptoms, problem behaviors, educational perfor-
mance, measures of depression and/or anxiety, measures of conduct/oppositional-
disorder-related outcomes, adverse events, and quality of life. A recommendation
was also included that consideration should be given to the impact of comorbid
disorders, quality of life of other family members, and the optimal duration of treat-
ment, where the evidence permits.

In October 2003, the appraisal process was temporarily paused “to synchronize
the appraisal timelines with the anticipated licensing of one of the technologies
in this appraisal” (NICE, 2005i), and it was resumed in May 2004 (cf. Tables 1.2
and 3.2).

4.2 Assessment

In June 2004, the final protocol for the technology assessment (King et al., 2004a)
was provided by the Assessment Group, reflecting the scope delineated above. This
was published on the NICE website in October 2004. Treatment outcomes to be
included were specified confirming the scope, including incidence and severity of
core symptoms, of co-existing problems (. . . ), measures of depression and/or anxi-
ety, adverse effects, and quality of life. “If evidence allows,” consideration should be
given to the impact of comorbid disorders. The assessment protocol stated explic-
itly that “studies that have used parent and teacher ratings of hyperactivity” would
be assessed in the first instance; “in addition, physician ratings of clinical global
impression” would be examined. Deadline for industry submissions was Septem-
ber 17, 2004, and the final Assessment Report was scheduled for December 9,
2004 (cf. Table 3.2). It also stated in detail the search strategy for evidence, which
would include the following sources and study designs: conference proceedings,
gray literature, randomized controlled clinical trials (of at least three weeks dura-
tion), full economic evaluations that compare at least two options and consider
both costs and consequences, including cost-effectiveness, cost-minimization, cost-
utility and cost-benefit analysis. It further explicated that “full paper manuscripts of
any titles/abstracts that may be relevant” would be obtained where possible.

On December 9, 2004, the Assessment Report (King et al., 2004b) was
completed by a group of ten authors, one of whom was a clinical expert. It was
subsequently published by NICE on March 9, 2005, together with the Appraisal
Consultation Document (ACD). The Assessment Report (AR) – comprised of 605
pages with 13 appendices – included a systematic review of the evidence and a
statistical data synthesis using advanced mixed treatment comparison (MTC) tech-
niques, a review of the submissions by manufacturers, and an economic evaluation
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model developed de novo by the Assessment Group2. The main conclusions of
the Assessment Report were that “(i) drug therapy seems to be superior to no
drug therapy; (ii) no significant differences between the various drugs in terms
of efficacy or side effects were found – mainly due to lack of evidence; (iii) the
additional benefits from behavioural therapy (in combination with drug therapy)
are uncertain” and “Given the lack of evidence for any differences in effectiveness
between the drugs, the [economic] model tends to be driven by drug cost, which
differ considerably” (Assessment Report [AR], Executive Summary, p. 20).

More specifically, it was stated that “for a decision taken now, with current
available data, the results of the economic model clearly identify an optimal
treatment strategy” (AR, Ch. 6, p. 261; italics added) and that “this analysis
showed that a treatment strategy of 1st line dexamphetamine, followed by 2nd
line methylphenidate immediate-release for treatment failures, followed by 3rd line
atomoxetine for repeat treatment failures was optimal”3 (AR, Ch. 6, p. 260).

The primary economic model was based on six randomized clinical trials report-
ing Clinical Global Impression/Improvement (CGI-I) sub-scores after a treatment
duration of three to eight weeks, one of which was “commercial-in-confidence.” An
unspecified number of studies excluded from the effectiveness review were said to
have, nevertheless, been included in the cost-effectiveness analysis (cf. AR, Ch. 6,
p. 226). Data from these studies were mathematically synthesized despite design
heterogeneity. For secondary extensions of the model, further studies were included
using different clinical effectiveness measures. A detailed critique of key aspects of
the Assessment Report will be provided later, alongside a discussion of their rele-
vance and of potential implications for the appraisal process as currently adopted by
NICE.

4.3 Appraisal

NICE convened the first Appraisal Committee meeting on February 15, 2005, and
published an Appraisal Consultation Document (ACD) on its website on March 9,
2005 (NICE, 2005a). The preliminary recommendation was in favor of all three
compounds – methylphenidate, atomoxetine, and dexamphetamine – as therapeutic
options within their licensed indications. It stated that the decision about which
product to use should be based on the presence of comorbid conditions (for example,

2 For a discussion of some critical features of the decision analytical model, see below, Chapter 5,
Critique.
3 Dexamphetamine in the United Kingdom is licensed as an “adjunct in the management of
refractory hyperkinetic states” only (cf. above, Scope; BNF, 2006). Likewise, the absence of any
reference to methylphenidate modified-release formulations (MPH-MR08 and MPH-MR12) is
noteworthy. These formulations are mentioned in the discussion chapter of the Assessment Report
only “for patients in whom a midday dose is unworkable” (AR, Ch. 7, p. 266). This is relevant
for the broader issue of treatment compliance, which will be discussed in Chapter 5.3, Efficacy,
Effectiveness, and Treatment Compliance.
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tic disorders, Tourette syndrome, epilepsy), the different adverse effect profiles of
each drug, specifically-identified issues regarding compliance, for example possi-
ble problems created by the need to administer a midday treatment dose at school,
the risk potential for drug-diversion (where the medication is forwarded on to oth-
ers for non-prescription uses) and/or misuse, and the individual preferences of the
child/adolescent and/or their parent/guardian.

Compared to no treatment, estimated costs per quality-adjusted life year (QALY)
gained were below £7,000 for all options evaluated. The meeting minutes provide
little information about details other than mentioning that topics of the discussion
included, among others, “the availability of long-term studies,” and “the issue of
single daily dose regimens versus multiple-dose regimens” (NICE, 2005b).

Following a second Appraisal Committee meeting on April 21, 2005 (NICE,
2005d), the Final Appraisal Determination (FAD) was issued by NICE on its web-
site on June 06, 2005 (NICE, 2005c) and these recommendations were upheld
except for two changes, viz. “specifically identified issues regarding compliance,
for example. . . ” was replaced by “specific issues regarding compliance identified
for the individual child or adolescent, for example. . . ” and the deletion of the word
“individual” before “preferences.”

The definitions of terms provided by NICE as criteria for audit confirm that the
FAD recommendation of June 2005 is somewhat more restrictive than the ACD
(NICE, 2005a) wording. Specifically, “issues regarding compliance” according to
the ACD “could include administration of a mid-day dose at school,” whereas the
FAD (NICE, 2005c) defines that they “could include problems created by the need
to administer a mid-day dose at school” (all italics added). This revised wording
suggests that the actual manifestation of problems with a midday dose might be
required prior to prescription of modified-release formulations of methylphenidate.

The Appraisal Committee considered evidence from the Assessment Report
as well as submissions and comments from manufacturers/sponsors, profes-
sional/specialist and patient/caregiver groups, and commentator organizations
on the draft scope, Assessment Report and ACD. Emphasis was placed by the
Appraisal Committee on a total of 64 randomized controlled clinical trials that
the Assessment Group had found to meet its inclusion criteria (cf. Chapter 5,
Critique, below). One further trial, the NIMH MTA Study (MTA Cooperative
Group, 1999a,b – for a review of this landmark study in clinical ADHD research,
see Chapter 6, Discussion), was included in the evidence base that was taken into
account. A substantial number of generally minor adjustments of the ACD were
incorporated into the FAD, underscoring the transparent and participatory nature
of the process. Few of these changes are noteworthy and need to be emphasized or
discussed in the present context (see also Chapter 5, Critique):

First, a sentence was added to the FAD stating “the evidence from short-term
randomized placebo-controlled trials suggests that methylphenidate is an effective
treatment to reduce core symptoms of ADHD in children who continue to take
the medication.” This narrow focus upon short-term, placebo-controlled designs
is potentially misleading since, at the time of assessment and appraisal, there
was also compelling evidence available from two high-quality long-term studies,
both demonstrating significant benefits from methylphenidate over two years
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(MTA Cooperative Group, 1999a,b, 2004; Klein et al., 2004; Abikoff et al.,
2004a). In fact, one of these studies (Klein et al., 2004) confirmed effectiveness
of methylphenidate (average daily doses from 35.6 mg to 41.0 mg, given t.i.d., i.e.,
divided in three administrations which corresponds to the dosing schedule used
in the MTA study), in the longer term by virtue of a 100% relapse rate during a
single-blind switch to placebo after one year (Abikoff et al., 2004a); the same study
showed stable treatment benefits from methylphenidate over two years (Abikoff
et al., 2004a).

Second, a further sentence in the FAD stating that “most studies did not indi-
cate statistically significant differences in terms of effectiveness when comparing
the immediate-release and modified-release formulations with each other” raises
concern about the distinction between efficacy and effectiveness. This issue has per-
petuated from the Assessment Report and will be addressed in more detail later
(Chapter 5, Critique).

Third, another sentence stating that “atomoxetine was normally given in a single
daily dose and could also be suitable in circumstances where multiple daily dosing
was impractical” (ACD, p. 17) was deleted in the FAD.

In summary, the Appraisal Committee found that, on the basis of the evidence
reviewed, it was “not possible to distinguish between the different [treatment] strate-
gies on the grounds of cost-effectiveness” (FAD, p. 13), and “accepted the impor-
tance of having a range of drug treatment options” (FAD, p. 17). They “concluded
that all three drugs are cost-effective relative to no drug treatment” (FAD, p. 18). The
Committee also noted “that there were a number of important factors to be taken into
account when selecting a treatment for an individual . . . with ADHD [including] . . .
consideration of concordance and compliance issues, particularly with respect to the
timing of doses, . . . previous adverse effects, comorbidities, and the preferences of
patients and carers” (FAD, p. 18).

In effect, this NICE guidance ultimately provides patients, their parents/guardians,
and their physicians with a very high degree of discretion regarding the choice of
treatment.

4.4 Appeal

One consultee (the manufacturer of a modified-release methylphenidate product –
MPH-MR12, Table 1.2) lodged an appeal against the FAD and NICE Guidance
and a public hearing was convened at NICE on August 25, 20054. The outcome of
the appeal process was published by NICE on December 08, 2005 (NICE, 2005e,
2005h), dismissing the appeal while at the same time recognizing a failure of the
Assessment Group to conform to the agreed assessment protocol.

4 The document “Decision of the Panel” (NICE, 2005h) states that an Appeal Panel was convened
on September 25, 2005, to consider the appeal.
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The appeal was made on the grounds that NICE had failed to act fairly and in
accordance with its Appraisal Procedure (see Chapter 3, Appeal) since a key study
(referred to as LYBI5) had been omitted from the technology assessment report, and
subsequently had not been considered when the Appraisal Committee prepared the
ACD. The Appeal Panel “expressed its disappointment at the failure of the assess-
ment group to include study LYBI in its assessment report,” a clear “protocol devia-
tion” (Decision of the Panel, p. 3f.; NICE, 2005h), but maintained that the Appraisal
Committee had given the study due consideration before completing the FAD.

The appellant also alleged that NICE had prepared guidance “which is per-
verse in light of the evidence” (see Chapter 3, Appeal), as two studies (including
LYBI) had shown MPH-MR12 to be more effective than the comparator, atom-
oxetine. Although the Appeal Panel acknowledged statistically significant differ-
ences between the effects of MPH-MR12 and atomoxetine discussed in the FAD6,
it upheld the view of the Appraisal Committee that it “had to make an overall
judgement about the clinical superiority of MPH (either as IR or MR formulations)
compared to atomoxetine on the totality of the available evidence” (Decision of the
Panel, p. 5; NICE, 2005h). On this basis, including the observation of only extremely
small QALY differences (extending only to the third decimal place) calculated by
the Assessment Group, the Appeal Panel dismissed the appellant’s claim that MPH-
MR12 was more effective and less expensive than atomoxetine.

After the final decision of the Appeal Panel, NICE postponed the issue of guid-
ance in order to be able to incorporate anticipated advice on the use of atom-
oxetine resulting from an ongoing review of its health risks and benefits by the
Medicines and Healthcare products Regulatory Agency (MHRA). Final guidance
(NICE, 2006b) was published by NICE March 22, 2006, and reflected the Final
Appraisal Determination (FAD), obviously without deviation.

4.5 Clinical Guidelines

In parallel to the appraisal process, on June 16, 2004, the Department of Health
(DoH) and the Welsh Assembly Government requested NICE to develop a clinical
guideline on the “management of attention-deficit/hyperactivity disorder” (NICE,
2004f). As part of its “Tenth Wave” working program, NICE cited the remit on its

5 Study “LYBI” was published by Newcorn et al. (2004, 2005).
6 Three studies comparing MPH and ATX were discussed in the FAD: One study compared ATX
and MPH-IR (Kratochvil et al., 2002), finding “no difference on subjective outcomes” (FAD,
p. 11), although it had not been designed and thus not powered to detect such differences. The
other two “unpublished studies” (identifiable as Kemner et al., 2004, 2005; Newcorn et al., 2004,
2005) compared ATX and MPH-MR12, both reporting significantly greater response rates with
MPH-MR12 compared to ATX [FAD, pp.10–12]. For more detailed information on these stud-
ies, see Chapter 6, Discussion, and Table 5.15. For a comparison of effect sizes achieved with a
modified-release formulation of methylphenidate (MPH-MR12) and with atomoxetine (e.g., Stein-
hoff et al., 2003), see also Chapter 6, Insights from Disease-Specific Effectiveness Measures.
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website on August 11, 2004, as “to prepare a guideline for the NHS in England and
Wales on the effectiveness of methylphenidate and other pharmacological and psy-
chological interventions in combination or separately for the treatment of ADHD”
and that “the guideline should apply to the treatment of children, young people and
adults where evidence of treatment effectiveness is available” (NICE, 2004e).

This process will be led by the National Collaborating Centre for Mental Health
and is broader in scope than the technology appraisal, intended to cover “the full
range of care routinely made available by the NHS,” notably including psychologi-
cal interventions as well as treatment of adults (see Draft Scope, published January
31, 2006, and subsequently confirmed by the Final Scope of August 8, 2006; NICE,
2006a,j).



NICE Appraisal of ADHD Treatment Options:
A Critique

Scoping
Data Selection for Assessment

Outcome Measures

Quality of Life and Utility Estimates

Selection of Clinical Effectiveness Studies for Economic Evaluation

Efficacy, Effectiveness, and Treatment Compliance

Internal Versus External Validity of Clinical Trials

Quantitative Evidence on Treatment Compliance

Treatment Compliance of Patients with ADHD

Data Synthesis Across Endpoints and Studies
Data Synthesis Across Endpoints

Data Synthesis Across Clinical Studies

Economic Model
Literature Review

Structure of the Model

Economic Model Results

Appraisal and Appeal Process



Chapter 5
NICE Appraisal of ADHD Treatment Options:
A Critique

As the recommendations generated by NICE are driven primarily by the Assessment
Report (King et al., 2004b) – this document “is used as the basis of the appraisal”
(NICE, 2004b) – the following critique will focus primarily (though not exclusively)
on key issues addressed by the Assessment Group.

The review of the assessment identifies gaps related to critical issues in a num-
ber of areas, including the selection criteria (and their application) used for clinical
evidence (including endpoints) considered in the economic model, the distinction
between efficacy and effectiveness in light of the crucial role of treatment compli-
ance in ADHD, the methodology behind the synthesis of data from multiple sources,
the structure of the economic model developed by the Assessment Group, and the
relationship between cost-utility findings of the Assessment Group and evaluations
of cost-effectiveness in the public domain (cf. Chapter 6, Discussion).

In this critique, issues without potential influence on either the conclusions of the
assessment or the NICE appraisal (i.e., the overall picture) will not be considered,
despite some minor technical issues with the assessment1.

As indicated earlier, the assessment protocol (King et al., 2004a) had been com-
pleted June 22, 2004, and the Assessment Report (AR; King et al., 2004b) was
prepared during the second half of the same year (Table 3.2). This document was
completed by the Assessment Group in December 2004 and comprised of 605
pages including 13 appendices. It recapitulated the scope of the assessment (NICE,

1 One such example relates to the discount rates used. The annual discount rates described both in
the assessment protocol (King et al., 2004a, p. 16; this document was completed in June 2004) as
well as in the Assessment Report (King et al., 2004b, p. 223)–6% for costs and 1.5% for benefits
– and used by the Assessment Group for an extended analysis – do not reflect current guidelines
by the Department of Health from 2003 (Netten, 2003) and, subsequently, by NICE of April 2004
(NICE, 2004c) to use an annual discount rate of 3.5% for both costs and benefits. This is in contrast
to an explicit statement in the Assessment Report (p. 223) that discount rates were applied “in
accordance with NICE guidance.” This anomaly is surprising given not only that the senior author
of the Assessment Report mentioned this change in the latest edition of his authoritative textbook
(Drummond et al., 2005, p. 111), but also the intense discussion and a wide-spread consensus
among economists that equal discount rates should be used for both health outcomes and costs
(Claxton et al., 2006; Keeler and Cretin, 1983).
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2003) and briefly delineated the background of the health problem underlying the
assessment, identifying issues related to prevalence, etiology, diagnostic criteria,
and symptoms, as well as psychiatric comorbidity and social impairment, but not
long-term sequelae of the disorder (AR, pp. 34ff.). A brief description of the med-
ications studied was followed by a methods section, which covered search, data
extraction, and analysis strategies for the effectiveness and the cost-effectiveness
reviews. Search criteria were designed broadly to identify “ongoing and recently
completed research” (AR, p. 42) by including, among others, “conference proceed-
ings, reports, dissertations and other grey literature” (assessment protocol, pp. 2ff.;
AR, pp. 41ff.; see King et al., 2004a); “economic evaluations could include cost-
consequence, cost-utility, cost-effectiveness analysis, cost-minimisation and cost-
benefit analyses” (AR, p. 50). Deviating from the assessment protocol, a restriction
was introduced insofar as clinical studies were excluded if they had been only pub-
lished as abstracts or as conference presentations (AR, p. 46). Similarly “economic
evaluations reported as conference proceedings or abstracts were excluded since
the data they contain may not be complete” (AR, p. 50, italics added; for related
consistency issues, see Appendix).

In a recent overview, which focused on the use of clinical data in health tech-
nology assessments of rapidly evolving technologies, it was reported that all but
two technology assessment groups producing evaluations on behalf of NICE used
data from conference abstracts and presentations. It was further suggested that these
“technology assessment teams should increase their efforts to obtain further study
details by contacting trialists” (Dundar et al., 2006).

Following an effectiveness review, the Assessment Report offered “a systematic
review of the health-related quality of life and cost-effectiveness literature” (AR,
p. 50, pp. 177ff.) and a critical review of three submissions of product evaluations,
which had been prepared by their respective manufacturers (AR, pp. 192ff.). For
economic modeling, efficacy data were synthesized using advanced mixed treatment
comparison methods. Utility, resource utilization, and cost data as well as assump-
tions were described extensively. The primary model was enhanced by a number
of probabilistic sensitivity analyses designed to integrate various effectiveness mea-
sures, alternative sources of utility data and different time horizons (from one year
up to age 18 years).

Although the Assessment Group discussed limitations of its model, notably
including data deficiencies, the interpretation of the license of dexamphetamine,
and situations where a midday dose of medication might be unworkable, it
still concluded that its “evaluation clearly identified an optimal treatment strat-
egy” (cf. AR, pp. 260ff.). The Assessment Report was subsequently published
as a peer-reviewed contribution to the specialist periodical Health Technology
Assessment, apparently unchanged (King et al., 2006), despite that the NICE
appeal panel had expressed disappointment about the omission of an important
clinical study (referred to as “LYBI” – Newcorn et al., 2004) in the Assess-
ment Report (see Chapter 3, above). The appeal panel had noted that its “dis-
appointment was increased by the fact that the original [assessment] protocol
had stipulated that both published and unpublished data be included” (NICE,
2005h).
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5.1 Scoping

The scope defined by NICE, and described earlier, provided the framework for the
analyses commissioned to the Assessment Group and was narrower than that used
for the development of clinical guidelines. It is especially notable that the role of
psychological interventions remained beyond the scope of the technology appraisal,
despite the importance of psychosocial interventions in clinical practice.

For instance, the traditional view in Europe has been that behavioral treatment
should be preferably initiated prior to pharmacotherapy (cf. Taylor et al., 1998)2.
In 2004 an upgrade of the European clinical guidelines for hyperkinetic disorder
(HKD) was published on behalf of the European Society for Child and Adolescent
Psychiatry (ESCAP), recommending that medication should be considered when
psychosocial treatments alone are insufficient (Taylor et al., 2004). To date, these
clinical guidelines for ADHD have not reflected the economic implications of inter-
ventions considered.

Still, a key attribute of the treatment paradigm for ADHD in clinical practice
is the need to decide on the appropriate sequence of specific therapies following
diagnosis, education, advice, and support. Therefore, to be optimally relevant, a
health technology assessment of therapeutic interventions for ADHD might be rea-
sonably expected to address the choice between behavioral treatment, medication
management (including the specific type of drug to select), or the combination of
both, by providing current data on their relative cost-effectiveness.

This narrow scope of the technology appraisal compared to guideline develop-
ment could have been avoided. Earlier economic analyses had been constrained by
a paucity of reliable data on the clinical effectiveness of behavioral treatment. A
report commissioned in December 1998 by the Canadian Coordinating Office for
Health Technology Assessment (CCOHTA), involving data from a limited num-
ber (n = 24) of evaluable subjects under psychological/behavioral therapy (Miller
et al., 1998; Klassen et al., 1999) showed that from an economic perspective “phar-
maceutical therapies were more attractive than psychological/behavioral therapies
under all conditions” (Zupancic et al., 1998, p. 12). However, the wide confidence
intervals associated with efficacy estimates derived from the meta-analysis of pub-
lished trials (cf. Klassen et al., 1999) limited the conclusions that could be drawn.
CCOHTA’s interpretation was that sensitivity analyses did not alter the conclusion
that methylphenidate dominated the alternative options assessed, including psycho-
logical/behavioral therapy and combined treatment (Shukla and Otten, 1999). The
first NICE appraisal of ADHD treatments in October 2000 also focused on med-
ication for “severe ADHD” (thought to be broadly similar to HKD as previously
described), and recommended the use of methylphenidate as part of a comprehen-
sive treatment program, although not necessarily in conjunction with specific psy-
chological treatment such as behavioral therapy. This recommendation was made

2 In contrast in the United States many clinicians have long seen drug treatment as a first-line
option, with initiation of behavioral therapy considered concurrently “as appropriate” (AAP, 2001).
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on the basis that the estimated cost per QALY gained was approximately £10,000 to
£15,000 (Lord and Paisley, 2000; NICE, 2000).

The situation has evolved as published evidence on the clinical efficacy of psy-
chosocial interventions has become available. The NIMH MTA Study3 (MTA Coop-
erative Group, 1999a,b, 2004) provided important data over two years on the effec-
tiveness of an intense psychosocial treatment strategy. Moreover, the New York-
Montreal long-term study also provided data on another 103 subjects with ADHD
treated over 24 months with methylphenidate alone or in combination with compre-
hensive multimodal psychosocial interventions (Abikoff et al., 2004a; Klein et al.,
2004). However, consistent with the pre-defined scope of the NICE appraisal, nei-
ther the Assessment Group nor the Appraisal Committee reviewed this study.

As a consequence of the narrow scope, the appraisal does not address the mas-
sive superiority of drug therapy compared to ambitious psychosocial interventions,
in terms of their effectiveness and cost-effectiveness for symptomatic treatment of
(pure) ADHD. This superiority has since been further confirmed by an economic
evaluation of the MTA study results, which also used symptomatic normalization of
patients as the primary end point of analysis. Although the full publication was not
available until September 2005 (Jensen et al., 2005) – which was after the comple-
tion of the NICE appraisal (Table 3.2) – two congress abstracts had been available
in the public domain since mid-20044 (Jensen et al., 2004; Schlander et al., 2004a).

Further economic analyses have since been presented at international meetings.
These analyses provide cost-utility estimates based upon the MTA study from a
United States payers’ perspective (Schlander et al., 2005a; cf. below, Chapter 6,
Discussion and Implications) and, more recently, European analyses have been
become available (Schlander et al., 2006a,b,c; cf. also below). These data indicate
that the cost-effectiveness of behavioral interventions, applied alone or in combi-
nation with drug treatment, will vary as a function of co-existing disorders and
therapeutic objectives. According to these analyses, for “pure” ADHD without psy-
chiatric comorbidity, an MTA-style medication management strategy clearly repre-
sents the most attractive option on grounds of cost-effectiveness. However, in the
presence of specific comorbidities and at higher levels of willingness-to-pay, inten-
sive behavioral therapy for patients with coexisting internalizing symptoms such
as anxiety and combined treatments notably for patients with co-existing conduct
disorder and oppositional defiant disorder may also become cost-effective choices
(Schlander et al., 2005a, 2006b,c; Foster et al., 2005, 2007). This is particularly
true when broader measures of functional impairment, such as those captured by
the Columbia Impairment Scale (Bird et al., 1993, 1996) are considered as relevant
clinical outcomes (Foster et al., 2005, 2007; Schlander et al., 2006b,c).

3 For a discussion of this study enrolling 579 children with ADHD, cf. below, Chapter 6, Discus-
sion and Implications.
4 Note that the search strategy (as described in the assessment protocol - see King et al., 2004a
– cf. above, Chapter 4, NICE Appraisal of ADHD Treatments) included conference proceedings
and specified that “full paper manuscripts of any titles/abstracts that may be relevant” would be
obtained where possible.
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Thus, the NICE appraisal of ADHD treatments was constrained by sub-optimal
use of existing evidence. Enhanced insights might have been gained by use of a
broader scope and by consideration of all the published effectiveness and cost-
effectiveness data that were available at the time.

5.2 Data Selection for Assessment

The number and heterogeneity of outcome measures used in ADHD trials (Collett
et al., 2003; APA, 2000) presents a real challenge to a comprehensive research syn-
thesis of treatment effectiveness. Accordingly, the Canadian authors of a recent sys-
tematic review of “extended treatment” studies in which treatment was administered
for 12 weeks or more5 refrained from conducting a formal meta-analysis (Schachar
et al., 2002). They reasoned that the substantial heterogeneity in 14 published studies
arising from variations in age, comorbidity, and treatment duration in the patient
populations studied together with differences in study methodology, the variety
of outcome measures, and data reporting would result in a high risk of an impre-
cise and potentially misleading result from a quantitative meta-analysis6(Schachar
et al., 2002; Ioannidis et al., 1998). Similarly, the authors of the AHRQ system-
atic review of November 1999 also deemed quantitative meta-analysis, on the basis
of 77 randomized clinical trials selected, “inappropriate, since associated with a
greater chance of obtaining imprecise and potentially misleading results” (Jadad
et al., 1999).

The general approach, as well as the specific parameters chosen for analysis
of ADHD outcomes, require careful consideration in terms of the reliability and
validity of measurement instruments, since the consistency of outcome measures is
particularly challenging in this condition. It is widely accepted among child and ado-
lescent psychiatrists that parents and teachers (as used as sources for the Conners’
CPRS and CTRS rating scales) are the optimal informants about the symptoms and
behavioral problems associated with ADHD7 (Smith et al., 2000; Danckaerts et al.,
1999), and that the Conners’ Ratings Scales (CRS) as a group represent the most
widely used and empirically supported instrument to assess symptoms related to
ADHD (Collett et al., 2003; Conners, 2000). Following “consultation with a clinical

5 In clinical ADHD treatment research, the majority of published trials to date have been “short-
term” crossover studies with observation periods of less than 12 weeks (Jadad et al., 1999; Miller
et al., 1998).
6 In fact, Schachar et al. (2002) considered that the data allowed calculation of medication treat-
ment effect sizes on core ADHD symptoms (Conners’ Rating Scale) and on reading (Wide Range
Achievement Test) for descriptive purposes only. For the relevance of this observation, see below,
section on outcomes measures considered by the Assessment Group for cost-effectiveness evalua-
tion.
7 While children and adolescents with ADHD certainly are the best reporters of their subjective
experience, they tend to underestimate their disease-specific problems. For example, self-reported
hyperactivity has been shown to lack sensitivity and specificity (Collett et al., 2003; Danckaerts
et al., 1999).
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expert” and specifications documented in the assessment protocol8, the review of
clinical data (AR, Ch. 4, p. 224) used scores of the hyperactivity sub-scales of the
CRS to present an effectiveness overview. Accordingly, in the quantitative system-
atic review commissioned by CCOHTA in 1998 (Miller et al., 1998; Klassen et al.,
1999), the great majority of eligible studies (24 out of 26) used a Conners’ Scale
(CRS, 22; or IOWA Conners, 2). Furthermore, in the AHRQ Evidence Report of
November 1999, the Conners’ Scales were the most frequently used instruments in
78 studies selected for review (Jadad et al., 1999).

Thus, albeit excluding measures of inattention and impulsivity, the choice of
parent and teacher rating scales of hyperactivity is eminently justifiable, though
it represents a trade-off between simplicity of analysis and comprehensiveness, in
contrast to other ADHD-related technology assessments, which also incorporated
measures of inattention and impulsivity (e.g., Miller et al., 1998; Klassen et al.,
1999).

Inspection of the clinical studies selected for technology assessment reveals two
important anomalies. One is an apparent inconsistency resulting from the interpreta-
tion by the Assessment Group of the inclusion requirement that “studies must be of
at least three weeks duration.” To make sense out of this criterion, one would expect
a minimum treatment duration of three weeks. Such an expectation would be consis-
tent with the rationale for this three-week cut-off given by the Assessment Group,
namely that “the effect of medication on behavior is often (not always) apparent
immediately, but the impact on the social adjustment of the child may well not be
apparent in the first days of therapy” (final assessment protocol; King et al., 2004a,
p. 3f.; reproduced in AR, p. 45). This was justified by the Assessment Group by way
of reference to the DSM-IV diagnostic manual (AR, p. 44f.).

However, despite this rationale, a minimum of three weeks study (not: treatment)
duration was used by the Assessment Group as the inclusion criterion. As a con-
sequence, more than one third9 of the 64 (65, including the important NIMH MTA
study) randomized trials selected for the clinical effectiveness review were crossover
studies with observation periods shorter than three weeks per treatment arm (usually
five to seven days; indeed some studies specified daily crossovers between treatment
modalities10). Moreover, some of these crossover studies (for example, Swanson
et al., 2004) had been conducted without washout phases between treatment periods,
which obscured transparent statistical controls for potential carryover effects11.

8 “Studies that have used parent and teacher rating scales of hyperactivity will be assessed in the
first instance” (cf. above; see King et al., 2004a, p. 4; italics added).
9 These studies include the following: Brown and Sexten, 1988; Rapport et al., 1989; Fischer and
Newby, 1991; Fitzpatrick et al., 1992; DuPaul and Rapport, 1993; Pelham et al., 1987, 1990, 1993,
1999a,b, 2001; Hoeppner et al., 1997; Manos et al., 1999; Efron et al., 1997a,b; Stein et al., 1996,
2003; Kolko et al., 1999; Swanson et al., 2004; Barkley et al., 1990, 2000; Ahmann et al., 1993;
Handen et al., 1999; James et al., 2001; Tervo et al., 2002.
10 For instance, Pelham et al., 1999a,b.
11 If social adjustment of a child is a clinical outcome of interest, then crossover designs will be
problematic due to frequent violation of the well-established requirement that “a similar baseline
condition must be present at the start of each of the treatment periods.” . . . Not only must the
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One might argue that this interpretation was formally correct, but it was clearly
inconsistent with the Assessment Group’s own reasoning that studies “based either
on single dose administration or on treatment over a few days” had been “carried
out to clarify the mode of action [. . . ] rather than as therapeutic trials, so they should
not be included in assessments of clinical value” (AR, Ch. 3, p. 45). No doubt the
methodology actually applied was inappropriate for examining the clinical question
raised, namely that of social adjustment.

While many very-short-term studies were included9, at the same time high-
quality double-blind trials with parallel group design and two week treatment dura-
tion were excluded from the effectiveness review (for example, Biederman et al.,
2003), although these exclusions were consistent with the pre-defined protocol.
Other randomized clinical trials (RCTs) were overlooked as well. This is a cru-
cial oversight because these trials fulfilled the inclusion criteria for effectiveness
(and cost-effectiveness) review. One of these (a head-to-head comparison of two
of the therapeutic options considered) followed a double-blind, double-dummy
parallel group design with six-week treatment duration12 (Newcorn et al., 2004,
2005). Another study was a placebo-controlled, dose-response study by Michel-
son and colleagues (2001), involving 297 randomized patients. Exclusion of this
study was justified on grounds that it was available as an abstract only (cf. AR,
Appendix 3, p. 337) although its full publication had appeared in Pediatrics in
November 2001.

At this point, therefore, it can be concluded that the clinical effectiveness review,
a major component of an assessment setting the stage for economic evaluation, was
impaired by technical anomalies. These anomalies include an incomplete search, an
illicitly introduced change of pre-specified search criteria by excluding abstracts and
conference proceedings from the actual assessment, and an inappropriate interpreta-
tion of the inclusion criterion for studies to document a minimum treatment period
of three weeks. In total, these problems led to an idiosyncratic selection of clinical
evidence. Furthermore, by design, the focus of the clinical effectiveness review was
limited to measures of hyperactivity without consideration of ADHD-defining core
symptoms of inattention and impulsivity.

While the issue of missed evidence13 (such as Newcorn et al., 2004, 2005, and
Michelson et al., 2001) pervades the whole technology assessment, the problem
of inappropriately (as determined against provisions of the assessment protocol)
included data from short-term crossover trials does not persist in the economic

baselines be similar, “there must not be any carry-over (i.e. residual) effects (even psychologi-
cal ones) after either treatment. This means that the disease manifestations should revert to the
same baseline and that the effect of treatment should disappear when either treatment is stopped”
(Spilker, 1991, p. 29f.). Such problems may arise especially if and when attempts are made to
interpret secondary endpoints, while trials were designed to primarily assess different effects.
12 Study “LYBI” (Newcorn et al., 2004, 2005), referred to in the Appeal process, is particularly
important because it is one out of only three studies that directly compared methylphenidate and
atomoxetine.
13 The problem of overlooked data is not limited to the clinical effectiveness review, but extends
to the review of economic evaluations; see later.
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model. This is the unintended consequence of a departure from the effective-
ness criteria previously employed. In marked contrast to other assessments such
as the CCOHTA Technology Report (Miller et al., 1998), the cost-effectiveness
evaluation provided by the Assessment Group deviates from the approach taken
for the effectiveness review (AR, Ch. 6, cf. p. 225) in a number of important
ways.

First, it relies for its “base case” on an analysis on the clinician-rated Clinical
Global Impression improvement sub-scale (CGI-I), scores of which were trans-
formed into “response rates”14. Secondary economic analyses were performed from
response rates using efficacy data from the clinician-rated Clinical Global Impres-
sion severity sub-scale (CGI-S), the parent-rated ADHD-RS, and finally the SNAP-
IV scale, but again not the Conners’ Scales15.

Second, the studies chosen as inputs for cost-effectiveness analysis do differ from
those selected for the effectiveness review. Although, at least in principle (when
abstracting from technical peculiarities, for instance regarding treatment duration
in crossover studies, as delineated earlier), the selection of studies for the effec-
tiveness review was made in a transparent manner using a set of specified quality
criteria (AR, Ch. 3, pp. 44ff.), this does not hold for the selection of studies used for
economic modeling (Figure 5.1; cf. also below, Selection of Clinical Effectiveness
Studies for Economic Evaluation).

5.2.1 Outcome Measures

The rationale underlying the decision of the Assessment Group not to utilize clinical
efficacy and effectiveness data based on one of the Conners’ Rating Scales for the
economic evaluations deserves scrutiny16. It will be shown later that the choices
made by the Assessment Group significantly reduced the clinical evidence available
for decision analytic modeling.

The Assessment Report (AR) provides a rationale for this choice based on “two
key assumptions [that] are implicit in using the CTRS as a continuous rating scale
[for cost-effectiveness analyses], that is:

14 In addition to the dubious psychometric properties of this sub-scale, any artificial dichotomiza-
tion of continuous variables results in an upward distortion in the apparent real variation of corre-
lations across studies (Hunter and Schmidt, 1990; Cohen, 1988). Unless corrected for, this effect
will necessarily impede the detection of differences between interventions studied. There is no
indication in the Assessment Report that the Assessment Group was aware of this statistical effect.
15 Note that some of the Conners’ “hyperactivity” scales include inattention as well.
16 This descriptive section does not address underlying causes, such as standards stipulated by
NICE guidelines (“reference case analysis”), which may have contributed to the observed prob-
lems. Rather, the focus here is on Assessment Group choices irrespective of constraints (see also
Chapter 6, Discussion / Case Analysis).
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Evidence base Literature search:  2,908 publication titles identified and screened (AR, p. 52)
AHRQ Review (Jadad et al., Nov. 1999):  78 trials (77 RCTs) selected

CCOHTA Review (Miller et al., Dec. 1998):  26 trials selected (n~1,000)
Schachar et al. (2002):  14 trials (≥12 weeks) selected (n=1,379) 
MTA Cooperative Study Group (1999):  4 groups, 2 years, n=579
Klein et al. (2004), Abikoff et al. (2004):  3 groups, 2 years, n=103

RCTs examining MPH, DEX, or ATX,
alone or in combination, with or without NDT;

patients age <18y; “≥3 weeks treatment duration”;
reporting core symptoms, quality of life, 

adverse effects, or educational performance

Availability
of

CGI-I scores
(subscale)

Availability
of CGI-S

or ADHD-RS
or SNAP-IV

Filter 1

Filter 2

64 randomized clinical studies (n~7,000)
plus

NIMH MTA Study (n= 435 out of n=579)

Effectiveness review
Focus on hyperactivity ratings

Economic model
Focus on CGI-I scores

5 clinical studies (n= 1,926), treatment duration 3–8 weeks,
hereof 1 study with n=1,323 (Kemner et al., 2004) 

and 1 study “CIC”;
plus

1 cross-over study previously excluded, n=32 (Sharp et al., 1999)

?

Secondary extensions

Extended economic model
Focus on “response rates” 
defined by four different scales

13 clinical studies (n≥2,768); 4 studies “CIC”, 
one “CIC” study could not be identified

plus
3 arms of NIMH MTA Study (n=435 out of n=579)

Fig. 5.1 Reduction of clinical evidence available for economic modeling after application of filters
for effectiveness review and cost-utility model
“CIC”, commercial-in-confidence

• that the cost and desirability of achieving a small gain in CTRS score for many
children is assumed to be the same as the cost and desirability of achieving a
large gain in CTRS score for few children, and

• that efficacy is constant across baseline levels of ADHD severity. However, the
efficacy of stimulants [by way of generalizing, ‘stimulants’ may be read here as a
substitute for ‘medication’ or ‘treatment’ in the broader context of the AR] may
depend on the quality and severity of symptoms” (AR, Ch. 5, p. 186).

Further it is argued in the Assessment Report that
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• “if this measure [the CTRS-H or CPRS-H] is used, a gain of 1 point on the scale
is valued the same, regardless of where you begin on that scale, so the relative
value of different effect sizes is not readily interpretable” (AR, Ch. 6, p. 224).
Moreover,

• “no published studies were available to provide a link between mean CTRS-H or
CPRS-H score and utility data. In order to identify the most optimal treatment
strategy in a decision-analytic model one must be able to value the differences
in outcome, and this is not currently possible with mean CTRS-H or CPRS-H
score” (AR, Ch. 6, p. 224).

In order to calculate costs per QALY gained for the present economic model,
response rates were preferred since they facilitate dichotomizing the effectiveness
data on the grounds that they indicate an “explicitly identified clinically meaningful
change” (AR, Ch. 6, p. 224). In using this approach, which implies the use of an
absolute threshold (cf. Hays and Woolley, 2000), the Assessment Group discarded
alternative, more sensitive ways to assess treatment effectiveness, such as cost per
effect sizes on the Conners’ scales as was employed by CCOHTA17 (Miller et al.,
1998). This may be seen as a “pragmatic” choice, given that currently available
utility data for patients with ADHD pertain to the states of “responder” and “non-
responder” (AR, Ch. 6, p. 224).

While the Assessment Group recognized that “the choice of outcome measure is
a critical design issue” of an economic analysis (AR, Ch. 5, p. 178), no reference
at all was made to the extensive body of scientific literature (cf. Collett et al., 2003;
APA, 2000) concerning the psychometric properties, i.e., the performance charac-
teristics of the measures used.

A recent comprehensive review of ADHD rating scales (Collett et al., 2003) pro-
vides some insights in this regard. The validity and reliability, including internal
consistency, of the various versions of the Conners’ scales has been extensively
documented. Normative data from large, ethnically heterogeneous samples of parent
and teacher ratings are available separately by gender and age groups. The recent
CRS-R (Conners’ Rating Scales Revised; Conners, 1997) “have become one of the
standard measures of ADHD. The strengths of the CRS-R include a very large nor-
mative base, supported factor structure, and strong psychometric properties” (Col-
lett et al., 2003, p. 1021). The widely used older version IOWA Conners (Loney
and Milich, 1982) is also “surprisingly robust given its limited number of items.
Its brevity and sensitivity to treatment effects support its excellent utility for treat-
ment monitoring and other applications that require repeated administrations. Its
frequent citation in the literature allows the potential user to have confidence in its
validity and to appreciate its functioning in various applications. The availability
and adequate functioning of the multiple informant versions allow the compari-
son of youths’ functioning across perspectives and settings” (Collett et al., 2003,
p. 1023). Importantly, the IOWA Conners’ Inattentive/Overactive (I/O) sub-scale
includes items comparable to the DSM-IV descriptors. Also the newer versions

17 As has been noted earlier, the Conners scores were, in the opinion of Schachar and colleagues
(2002), the only scores allowing (descriptive) quantitative synthesis of long-term data.
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of the Conners’ Scales include items specific to DSM-IV defined ADHD and its
associated features.

Despite this background, it remains unclear why the Assessment Group
preferred, for its secondary model extensions, to use the ADHD-RS (DuPaul,
1991; DuPaul et al., 1998) and the SNAP-IV (Swanson, 1992) instead of the most
widely used ADHD-specific instrument, the Conners’ Scales (cf. also Appendix).
While the ADHD-RS and SNAP-IV have a number of strengths and uses, both
have been less widely used than the Conners’ Scales and are associated with
some important limitations. Specifically, the ADHD-RS appears to demonstrate
suboptimal sensitivity and specificity and, hence, carries the risk of mis-classifying
symptomatology (Collett et al., 2003), and the SNAP-IV symptom scale is not fully
supported by published psychometric evaluations or normative data (Collett et al.,
2003). Thus, the concerns expressed by the Assessment Group in relation to the
Conners’ Scales seem to apply no less, or even more so, to their chosen instruments.

5.2.2 Quality of Life and Utility Estimates

The Assessment Group chose to base its primary analyses on Clinical Global
Impairment (CGI) scores, or, for that purpose, on CGI-derived “response rates”, fol-
lowing the NICE definition of the reference case for economic assessment. This was
predicated on the use of a standardized and validated generic (non-disease-specific)
instrument to quantify the effects of technologies in terms of health-related quality
of life (HRQoL) for patients (NICE, 2004c). Other indicators of HRQoL were used
(even) less frequently in ADHD treatment studies (cf. AR, Ch. 4, pp. 60–168; AR,
Appendix 12, pp. 368–604). In particular, the CTRS/CPRS and the SNAP-IV scales
(like the ADHD-RS, too) do not qualify as (disease-specific) HRQoL instruments as
noted in the Assessment Report (p. 178); rather they should be classified as narrow-
band symptom orientated scales (Collett et al., 2003).

However, it is somewhat unclear how the use of CGI scores might serve to over-
come the concerns voiced in relation to the use of Conners’ ratings. Instead, within
the framework of cost-effectiveness analysis under expected utility theory, there are
a number of noteworthy issues surrounding the use of CGI scores to derive HRQoL
weights for QALY calculation. Neither the Conners’ scales nor the CGI have been
established to represent continuous rating scales, and there is absolutely no evidence
that CGI-I (global improvement) sub-scores of the CGI (“very much improved” or
“much improved” defining a “responder” in the primary analysis) are independent
of baseline level. Indeed the relevant CGI-I question is framed so that it explic-
itly refers to improvement “compared to the condition at admission to the project”
(Guy, 1976), thus compounding the uncertainty about the degree of normalization
achieved in “responders”18.

18 The simplistic approach taken to handle the complexities of a valid evaluation, ADHD treatment
effectiveness is perhaps most evident when looking at the single CGI-I item descriptor: “Rate total
improvement whether or not in your judgment it is due entirely to drug treatment. Compared to
his [the patient’s] condition at admission to the project, how much has he changed? 1, very much
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There have been very few studies of the psychometric properties of the CGI,
and their findings have been contradictory (Guy, 2000). It has been asserted that the
CGI scale is unreliable (test/re-test correlations for the CGI were rather low, a find-
ing confirmed for the CGI-I sub-scale in a second study [Guy, 2000; Dahlke et al.,
1992 ]). Moreover, some of the items of the CGI have notably abnormal distribution
properties in clinical studies, and some items are inappropriately constructed and
are of doubtful clinical significance (Beneke and Rasmus, 1992).

Any proposed link between, or combination of, “response rates” based on crude
(and subsequently dichotomized) CGI sub-scores and utility estimates, therefore,
can be expected to result in outcomes data that may appear mathematically “pre-
cise,” but will obscure the substantial uncertainty surrounding the relevance of CGI
input data (Guy, 2000). Clearly, then, the CGI-I, chosen for the primary economic
analysis, cannot provide normative information on a level of response that is inde-
pendent from baseline. Comparing the single item descriptor of the CGI-S (severity
of illness)19, chosen for secondary economic analyses, with the health state descrip-
tions used to generate utility estimates also reveals marked discrepancies (see below;
cf. footnote 20).

There are limited data available for quantifying the differences in utility weights
associated with improved HRQoL resulting from a treatment response. Earlier tech-
nology assessments had used expert estimates, suggesting a gain of 0.970–0.884 =
0.086 (with reference to the IHRQL instrument; Gilmore and Milne, 2001) to
1.000–0.883 = 0.117 (with reference to the EQ-5D; Lord and Paisley, 2000) per
responder – or had been restricted to estimating incremental cost per effect size in
the Conners’ Teacher Rating Scale (CTRS) symptom scores (Miller et al., 1998).
In a recent study involving 142 evaluable ADHD patients, in which parents were
utilized as proxy raters, utility values based on EQ-5D ratings for patients with
severe symptoms were 0.772; patients with moderate symptoms, 0.805; patients
with mild symptoms, 0.838; health state “no symptom improvement,” 0.773; health
state “symptom improvement,” 0.837 (Coghill et al., 2004). The resulting difference
of 0.837–0.773 = 0.064 was used by the Assessment Group for their primary (“base
case”) analysis (cf. AR, Ch. 6, p. 235).

Two further studies, both manufacturer-sponsored and based on standard gamble
experiments20, reported utility gains specific to treatment modality. Interestingly, the
findings of each study contradict one another in terms of estimates in favor of the

improved, 2, much improved, 3, minimally improved, 4, no change, 5, minimally worse, 6, much
worse, 7, very much worse” (Guy, 1976).
19 The single CGI-S item descriptor reads: “Question: Considering your total clinical experience
with this particular population, how mentally ill is the patient at this time? Answers: 1, normal,
not at all; 2, borderline mentally ill; 3, mildly ill; 4, moderately ill; 5, markedly ill; 6, severely
ill; 7, among the most extremely ill patients” (Guy, 1976). Note that reference to “this particular
population” makes ratings context-sensitive, for instance related to comorbidity and admission
selection effects in any given study center.
20 The wording of the AR (Ch. 6, p. 235) is imprecise and potentially misleading as it implies
that the estimates presented by Coghill et al. (2004) – which were used for the primary economic
analysis – were based on standard gamble experiments; they were, in fact, derived from EQ-5D-
based ratings (see Coghill et al., 2004).
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products marketed by the respective sponsors (Price et al., 2004; Secnik et al., 2004).
Despite noting some inconsistent findings in one of the company submissions, its
estimates were used, after certain manipulation, for sensitivity analysis (cf. AR,
Ch. 6, pp. 240ff.; Secnik et al., 2004)21. More importantly in the present context,
none of the hypothetical health states presented to the parents as proxy raters were
congruent with the simplistic CGI scales. Furthermore, the three studies mentioned
above (Coghill et al., 2004; Price et al., 2004; Secnik et al., 2004) share the use of
one-time interviews with parents as the basis of the evaluation, so that it remains
unclear if and to what extent adaptation of patients might occur, and how precisely
this phenomenon might impact the utility estimates (cf. Menzel et al., 2002; Koch,
2000; Kahneman et al., 1997; Boyd et al., 1990).

From an international perspective, a more fundamental – though separate, being
related to the extrawelfarist framework adopted by NICE – caveat deserves consid-
eration. The caveat concerns the use of the QALY maximization assumption of the
NICE reference case itself22, which has been shown to be empirically flawed with
regard to social preferences (Dolan et al., 2005). Within the United Kingdom, debate
on underlying value judgments has also been opened by NICE, with its Citizens
Council playing an important role (Davies et al., 2005; NICE, 2005f; Rawlins and
Culyer, 2004). Although transcending the scope of a single technology appraisal,
this caveat is worthy of mention at this point. A criticism similar to that applied by
the Assessment Group to the Conners’ ratings (cf. above) has been made against
QALYs, namely that (empirically) identical QALY differences will not be valued
equally across the scale. There is strong evidence for a general public preference

21 According to the AR (p. 240), “the review . . . highlighted some concerns about the validity
of these estimates, particularly the fact that the utility of a non-responder without side effects
differs between treatments. For example, the utility associated with non-response to atomoxetine,
without side effects, is estimated to be 0.902, which compares to an estimated utility of 0.880
associated with non-response and no medication. A difference in utility of 0.022 is relatively
large in this population, particularly between health states with identical characteristics. . . . so
the sensitivity values analysis uses the utility of non-response associated with no medication.” The
other utility values, however, were used without adaptation. Interestingly, the cited study (which
had been presented orally, not as a poster as erroneously stated by the Assessment Group; see
AR, Ch. 5, p. 217) reported a higher utility (of 0.886) for atomoxetine “nonresponders” with side
effects than for “responders” without medication (0.880; Secnik et al., 2004; cf. also AR, Ch. 5,
p. 217). Accordingly, these sensitivity analyses using treatment-specific utility values favored those
therapies presumably associated with a higher utility gain (AR, Ch. 6, p. 242). In the meantime, a
series of closely related papers (Matza et al., 2004, 2005b,c; Secnik et al., 2005) has appeared
in various journals, reporting details on the elicitation of those standard gamble scores. As it
turns out, the description of health states (Secnik et al., 2004, 2005; cf. also AR, Appendix 10,
pp. 359–366) for patients treated with stimulants with “no side effects” includes symptoms asso-
ciated with insomnia – which has been listed as a “side effect” separately in the description of
corresponding health states “with side effects” – which may amount to double-counting and is the
only conceivable explanation for the twice as high differences in utility gains reported with non-
stimulants (i.e., atomoxetine; difference, 0.06) compared to stimulants (i.e., MPH-IR; difference,
0.02; or MPH-ER, difference, 0.03). This series of experiments was conducted under contract with
the manufacturer of atomoxetine and should be interpreted with caution.
22 As explicitly stated by NICE: “The reference case specifies ... methods . . . consistent with an
NHS objective of maximizing health gain from limited resources” (NICE, 2004c, p. 21).
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for movements starting at lower levels over equidistant improvements starting at
higher levels (Dolan et al., 2005; Ubel, 1999a; Nord, 1999). In other words, in that
respect the superiority of the QALY approach to measuring health gains rests on the
(implicit and explicit) assumptions of expected utility theory (cf. Drummond et al.,
2005), requiring cardinal properties of the quality weights used as an input. Yet,
quality weights, interpreted as utility estimates reflecting HRQoL, have been shown
to depend on elicitation method (notably, time trade-off and standard gamble) in
a systematic way (Salomon and Murray, 2004), are prone to a variety of potential
measurement errors (Dolan, 2000; Tversky and Kahneman, 1974), and have been
subject to further normative questions (Schlander, 2005a; Dolan, 2000; Kahneman
et al., 1997; Richardson, 1994), all contributing to uncertainty around quantita-
tive estimates not accounted for within the decision analytic modeling approach
itself.

While the approach taken for economic assessment of ADHD treatments has
been conceptually in line with NICE guidance, the Assessment Group’s stance “that
small differences in health states can be estimated in terms of utility values” (AR,
Ch. 5, p. 181) needs to be viewed in the context that “the practical problems are par-
ticularly great when the benefit from a health intervention is small” (Garber, 2000).
Further, the assertion by the Assessment Group that “the preferences of children
and adolescents may be most relevant” and “should be measured in patients” (AR,
Ch. 5, p. 179) contradicts NICE guidelines as the NICE reference case specifies
that “a representative sample of the public” should be used as the “source of pref-
erence data” (NICE, 2004c). Moreover, the Assessment Group’s assertion neither
reflects the tendency of patients to underestimate their disease-specific problems23

nor normative concerns (e.g., Dolan et al., 2003; Richardson, 1994). In addition,
as previously mentioned, utility weights derived from one-time elicitation may
be misleading when applied to temporally-extended outcomes. A series of real-
time measures of instant utility may then be preferable (cf. Menzel et al., 2002;
Kahneman et al., 1997), which is a relevant consideration irrespective of the data
source used.

In spite of existing problems associated with the measurement of health-related
quality of life (HRQoL) in pediatric populations (De Civita et al., 2005; Griebsch
et al., 2005), children and adolescents with ADHD have been reported to have
substantially lower HRQoL compared to normative data (Klassen et al., 2004;
Sawyer et al., 2002). HRQoL (as measured by parent-proxy EQ-5D ratings, not CGI
scores) was found to be correlated with parent-reported ADHD symptom severity

23 See Danckaerts et al., 2000. In general, it is known that the reliability and validity of self-report
instruments of psychopathology in children is poor (Achenbach and Edelbrock, 1987). Barkley and
colleagues found adolescents to rate themselves no different from normal controls on measures of
conflict, though their mothers (and observers) reported more conflicts (Barkley et al., 1991). Self-
report measurement with regard to hyperactivity and attention deficits is particularly controversial.
For instance, Fischer and colleagues (1993) found that the accuracy of self-reports was specifically
low for inattention-overactivity. Likewise, patients have been found to underestimate externalizing
behaviors (Loeber et al., 1991). Also children and adolescents typically report fewer problems of
inattentiveness-restlessness than are reported by their parents (Kashani et al., 1985; Stewart et al.,
1973; Mannuza and Gittelman, 1986).
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(Matza et al., 2005c; Klassen et al., 2004) and the presence of comorbid psychiatric
diagnoses. These diagnoses include oppositional defiant disorder, conduct disor-
der, and other psychiatric conditions such as anxiety disorders and depression, but
not learning disabilities (Klassen et al., 2004), all of which are known to co-exist
frequently with ADHD as described previously (Steinhausen et al., 2006; Sch-
lander et al., 2005b; Gillberg et al., 2004; Green et al., 1999). Despite correlations
shown with symptom scores, of course, suitable HRQoL instruments would have
the potential advantage of capturing a broader range of children’s day-to-day func-
tioning in multiple settings (Matza et al., 2004).

To summarize, there is no compelling evidence to support the choice of the
CGI-I as a primary outcome measure for cost-effectiveness evaluation in children
and adolescents with ADHD. In fact, the assessment protocol had mentioned that
“in addition physician ratings of clinical global impression will be examined,”
suggesting CGI scores – not CGI-I sub-scale ratings – might be used to support
findings. None of the hypothetical health states used for proxy-rating to derive
utility weights were congruent with any one of the instruments used to determine
responders.

5.2.3 Selection of Clinical Effectiveness Studies for Economic
Evaluation

Another important consequence of the selection criteria is the substantial reduction
of the evidence base available for economic analyses. After application of the selec-
tion criteria, notably including reports of CGI-I sub-scores, only five studies out of
65 used in the clinical effectiveness review remained for inclusion in the economic
analysis (Figure 5.1; cf. AR, Ch. 4). An unintended side effect was the elimination
of the crossover studies, where treatment duration per arm had been less than three
weeks, which were included in the effectiveness review. The preceding problem of
not identifying all relevant clinical studies further compounded this situation.

Table 5.1 provides a quantitative overview of studies selected for assessment and
their patient numbers, broken down into categories as defined by the Assessment
Group. Based on information provided in the Assessment Report, this illustrates the
use of key measurement instruments in these studies. Further this tabulation indi-
cates, extending Figure 5.1, the large volume of data that was not used for economic
modeling, as well as the discordance between data used in the effectiveness review
and that used in the cost-effectiveness analysis, both of which were performed by
the (same) Assessment Group.

Earlier guidance by NICE had recommended use of methylphenidate as part of
a comprehensive treatment program for severe ADHD (NICE, 2000). The underly-
ing technology assessment had relied heavily on conclusions of systematic reviews
conducted previously by the Agency for Healthcare Research and Quality (AHQR)
in the United States (comprising 78 studies, 56 of which included methylphenidate)
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and by CCOHTA in Canada (comprising 26 Studies, 8 of which were relevant to the
comparison of methylphenidate with placebo – cf. Lord and Paisley, 2000).

However, as illustrated in Table 5.1, in the present NICE assessment out of 43
clinical studies comparing methylphenidate immediate-release products (MPH-IR)
with placebo, involving a total of over 2,800 patients, only one study comprising
58 patients – 20 of whom had received MPH-IR – was left for the primary (base
case) economic evaluation24 (Pliszka et al., 2000). Based on these 20 patients,
the MPH-IR response rate of 65% derived from CGI-I scores is associated with
a binomial 95% confidence interval from 41% to 85%. The treatment duration of
three weeks in this study barely met the specified minimum requirement for inclu-
sion in the effectiveness review. (One further placebo-controlled study including
32 girls in a three-week crossover design was added later as to have any data on
dexamphetamine: Sharp et al., 1999; see below.) Two additional studies comparing
MPH-IR with placebo were integrated in secondary, “extended” economic analyses.
One of these studies was designated “commercial-in-confidence”25, and for this rea-
son it remains unclear which endpoints had been documented in this trial and how
these were “synthesized” in the “final analysis” (cf. AR, Ch. 6, p. 254, and Chapter
5 below, Economic Model). The other study (Elia et al., 1991; Castellanos et al.,
1997), comprised of 48 boys with ADHD diagnosed according to DSM-III criteria,
reported CGI results in graph form only. This data presentation confounded tabu-
lation of these results in the context of the present paper. Of note, the Assessment
Group faced the same difficulty and admitted that it could not reproduce the results
in a table (cf. AR, Ch. 4, p. 156).

The overview provided in Tables 5.1, 5.2, 5.7 and 5.8 reveals in detail that all
treatments under investigation, beyond immediate-release methylphenidate, were
affected by a massive shrinkage of their effectiveness database available for eco-
nomic modeling.

The greatest data attrition was in studies involving dexamphetamine (DEX).
Although 13 studies with a total of 334 patients had been integrated in the effec-
tiveness review (of which, 7 studies with 221 patients reported Conners’ ratings), no
effectiveness data remained after application of both filters (Figure 5.1). The Assess-
ment Group addressed this problem of complete data absence for dexamphetamine
by recurring to a study published by Sharp and colleagues (1999)26 that had been
eliminated from the effectiveness review earlier in the selection, on grounds of
“inadequate data presentation” (AR, Appendix 3, p. 338). The Assessment Report
accounts for this anomaly by stating that “a number of studies excluded from the

24 For further information on those clinical trials that were included in the economic model, see
Tables 5.7 and 5.8, below.
25 In the AR, this study is referenced as Quinn et al. (2003), the source identified is a “Celltech
integrated study report” (AR, reference no. 86, p. 276). No information is available on number of
patients enrolled.
26 The data used for evaluation were drawn from a publication reporting on ADHD in girls; they
relate to a threefold crossover trial (MPH-IR, DEX, placebo) enrolling 32 girls (no boys); cf. also
Table 5.7. See also discussion in main text, below. It remains unclear from the Assessment Report
whether the data on MPH-IR were integrated from this study into the analysis, too.
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effectiveness review, for reasons of data presentation, were nevertheless found to
provide information on response rate. These studies were, therefore, included in
the calculation of response rates for the cost-effectiveness analysis” (AR, Ch. 6,
pp. 225f.). Again it remains entirely unclear which studies in addition to this dex-
amphetamine trial (Sharp et al., 1999) might have been added to the database, and
what criteria exactly were used in their selection. Of note, the Assessment Report
does not provide relevant information – neither about other trials included in the
economic analysis that had not been part of the cost-effectiveness review, nor about
the particular study mentioned (Sharp et al., 1999) – except (for the latter study) for
treatments tested (MPH-IR, DEX, and placebo) and number of patients per treat-
ment group (32 per group).

The ultimate inclusion of this study (Sharp et al., 1999) is noteworthy because,
in the absence of any other data on dexamphetamine, it drove both the efficacy
synthesis as well as the withdrawal rate assumptions underlying the conclusion
of the economic modeling exercises undertaken (cf. below, Economic Model, and
Figure 5.2, p. 101), namely, that an ADHD treatment strategy starting with first line
DEX was optimal27.

Upon review of the original publication it turns out that treatment duration was
three weeks in a crossover design28. Moreover, all study subjects were girls (see
also Table 5.7), which is an important consideration as gender differences in ADHD
are well documented (though perhaps less well understood; cf. Arcia and Conners,
1998, and Arnold, 1996) and influenced by referral bias in some studies (Bieder-
man et al., 2005). The authors of the study themselves quote “substantial evidence
of normative sex differences that influence the manifestation of ADHD” (Sharp
et al., 1999, p. 40), described by the participants of a National Institute of Men-
tal Health (NIMH) conference on the subject (Arnold, 1996). Gender differences
have been found to include overall prevalence (boys being affected three to ten
times more often; Faraone et al., 2003a; Scahill and Schwab-Stone, 2000), comor-
bidity patterns (boys being more likely to manifest disruptive behavior disorders
and learning disabilities; Faraone et al., 2003a; Abikoff et al., 2002; Scahill and
Schwab-Stone, 2000), and neurobiological findings such as dopamine receptor den-
sity, which may be relevant in light of the dopaminergic mechanism of action of
stimulants (Andersen and Teicher, 2000).

In this study the response rates of 84% (27/32 for dexamphetamine) and 81%
(26/32 for MPH-IR) based on CGI-I scores in this small all-female sample are
associated with binomial 95% confidence intervals from 67% to 95% (for DEX)
and 64% to 93% (for MPH-IR), respectively; results that were indistinguish-
able, with exception of a significant mean loss in body weight associated with

27 “For a decision taken now, with current available data, the results of the economic evaluation
clearly identify an optimal strategy” (AR, Ch. 6, p. 260f. and reiterated again on p. 266).
28 Apparently there were no washout phases between treatment periods. “None of the . . . pairwise
comparisons . . . yielded significantly different results on carryover analysis” (Sharp et al., 1999,
p. 44), but carryover effects were tested by comparing the teachers’ ratings of hyperactivity during
the first week of each treatment phase, not by assessing CGI scores (Sharp et al., 1999, p. 42). The
section of the paper describing “statistical analysis” mentions “extreme outliers.”
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dexamphetamine, but not methylphenidate. Interestingly, the investigators con-
cluded that their data “provide additional support for the usual clinical practice of
beginning with MPH [-IR]” (Sharp et al., 1999, p. 46).

A total of six clinical studies were selected to inform the primary (“base case”)
cost-effectiveness analysis, based upon CGI improvement scores (of 1 or 2) that
were considered to define a treatment responder. These studies collectively comprise
1,958 patients (with one open-label study [Kemner et al., 2004, 2005] contributing
1,323 of these patients); 1,727 of whom had been observed for the minimum period
of three weeks only. No clinical effectiveness data beyond eight weeks treatment
duration were available in this group of studies (see Table 5.2).

However, long-term treatment effectiveness and cost-effectiveness are of partic-
ular interest because ADHD, as a chronic condition, is associated with potentially
harmful long-term sequelae, including underachievement in school, poor occupa-
tional functioning, abnormalities in personality development, antisocial behaviors,
risk of accidents, substance abuse, and delinquency (see Chapter 1, Introduction;
e.g., Mannuzza and Klein, 2000).

Unfortunately, most ADHD treatment studies have been short-term, often
crossover trials (Jadad et al., 1999; Miller et al., 1998). Thus it might appear
logical that, for the primary economic evaluation, the Assessment Group indeed
used no studies with treatment duration in excess of eight weeks. One study (Klein
and Abikoff, 1997) is cited as 12 weeks duration in the Assessment Report (AR,
Ch. 4, p. 102 and p. 112), but in fact this was the time span during which clinical
outcomes were assessed and the active treatment period was eight weeks in each of
its three parallel arms, comprising a total of 86 patients.

For the secondary (“extended”) economic model, the MTA Study (MTA,
1999a,b) was also used, although it remains unclear exactly how these data were
integrated (cf. Chapter 6.1.1, Insights from Clinical Long-Term Data).

As a point of reference in regard to long-term clinical data, Schachar and col-
leagues (2002) identified 14 randomized clinical trials (RCTs) with 1,379 subjects in
their systematic review of extended ADHD treatment studies. In all of these studies
treatment was administered for at least 12 weeks. Five studies involved 774 patients
and followed patients for more than 26 weeks. It is noteworthy (cf. above, Outcome
Measures) that, again, the most frequently used outcome measure was one of the
versions of the Conners’ Rating Scale. Out of the 14 studies covered in the review,
only the 14-month duration MTA Study included information on all 20 clinically
relevant elements selected a priori for extraction from the articles. Data spanning
a follow-up of 24 months in the MTA Study have since become available (MTA
Cooperative Group, 2004; Arnold et al., 2005). Apart from the MTA Study, none of
the (other) trials included in the review by Schachar et al. (2002) were incorporated
into the database used for economic modeling by the Assessment Group.

Results of a further two-year study involving 103 children, conducted at two
sites (New York and Montreal) between 1990 and 1995, were also published in
July 2004 (Klein et al., 2004; Abikoff et al., 2004a,b) and although this study was
primarily designed to assess the impact of multimodal psychosocial treatment added
to MPH-IR administered three times daily (t.i.d.), it also provided information that
was relevant to the NICE appraisal. Children switched to placebo after 12 months
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of treatment with methylphenidate relapsed without exception. For a more detailed
discussion of this study, see Chapter 6.1.1, Insights from Clinical Long-Term Data.

To recap these observations briefly, the endpoints selected for economic evalu-
ation are difficult to justify from a clinical perspective, and the choices made for
assessment were not supported by a review of the relevant literature. The proposed
superiority of CGI-I scores over the most widely used Conners’ Rating Scales is, at
best, speculative. Using these scores as inputs, in conjunction with utility weights
estimated for “responders” according to a different definition, in order to calculate
QALYs cannot realistically be expected to meet the requirements of expected utility
theory. Taking normative concerns related to the QALY concept into account, the
preference for CGI-I sub-scale scores over Conners’ Rating Scale scores is unsafe at
best. Yet, in combination, as has been shown, the two resulting quality filters applied
by the Assessment Group led to a dramatic reduction of the clinical evidence base
available for economic modeling.

5.3 Efficacy, Effectiveness, and Treatment Compliance

The distinction between efficacy (typically measured in randomized clinical trials,
RCTs) and effectiveness (real-world outcomes associated with an intervention) has
long been recognized, accepted and understood. Whereas RCTs follow an explana-
tory orientation (“can the intervention work?”), economic evaluations – to be mean-
ingful – require a pragmatic orientation (“does the intervention work?” – Schwartz
and Lellouch, 1967; see also Weinstein et al., 2003, CRD, 2001; Cook and Camp-
bell, 1979). Efficacy data collected during clinical trials deliberately and necessarily
exclude naturalistic effects associated with a normal clinical practice setting. Effec-
tiveness, on the other hand, may be influenced by a number of external factors,
including poor treatment compliance by the patient, with consequential implica-
tions for the cost-effectiveness of the treatment under study. Inadequate compliance
may also result in direct waste of resources when, for example, prescriptions are
filled but not used.

Sometimes, practical difficulties arise from the fact that “compliance” is a term
with an imprecise definition. It requires, among other issues, a clear distinction to
be made between “adherence” and “persistence.” In general, early discontinuation
of treatment (lack of “persistence”) is a common occurrence, and “an intriguing but
unanswered question is whether the transition from punctual to erratic compliance
(i.e., non-adherence) is a precursor to discontinuation” (Métry, 1999), although each
share a number of common features. In the absence of reliable data a pragmatic
approach may be to assume that many patients are likely to begin missing a por-
tion of their medication, while some others may suddenly discontinue treatment.
Reduced “adherence” can be considered a significant contributor to treatment dis-
continuation due to perceived lack of efficacy (Métry, 1999).

Instead of addressing these issues with respect to their relevance for ADHD
treatment, the Assessment Group states: “The exploration of the effects of non-
compliance would involve a number of assumptions: the assumption that RCT data
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capture none of the effects of compliance; the application of a selected estimate of
compliance from a source outside of the clinical trials; and an assumption regarding
the distribution of reduced compliance between morning, lunchtime and evening
doses of medication. It was felt that these modeling assumptions would not be rea-
sonable given the lack of available data, which would render the results of any sen-
sitivity analysis around compliance uninformative to decision-makers” (AR, Ch. 6,
p. 233; italics added). Apparently there was a prevailing belief that compliance
would be adequately captured in controlled clinical trials and this is evident from
statements in the Assessment Report that “intention-to-treat analyses are favoured
in assessments as they mirror the noncompliance . . . that [is] likely to occur when
the intervention is used in practice” (AR, p. 28)29, and “in our base case analysis it is
assumed that the trial data adequately captures the effect of compliance on response
to treatment” (AR, Ch. 6, p. 232). Consequently, the Assessment Group claims that
“the effect of compliance on response rates to IR-MPH and ER-MPH is reflected in
the model” (AR, Ch. 6, p. 250). In a sensitivity analysis on the subject (AR, Ch. 6,
pp. 250ff.; see also below, “Economic Model”), non-compliant patients were simply
assumed to be a subset of non-responders identified in the clinical study database
used (cf. above).

The approach to the problem of treatment compliance is a major issue per-
vading the assessment, with potentially far-reaching implications for its conclu-
sions, because it entails comparisons between different drug regimens with different
administration schedules. The approach taken by the Assessment Group, therefore,
requires some further illumination.

5.3.1 Internal Versus External Validity of Clinical Trials

It is commonly accepted that the high internal validity of RCTs is achieved at the
expense of their external validity (i.e., generalizability), the reason being, besides
other issues such as patient and investigator selection effects, careful monitoring of
study subjects designed “to ‘control’ the environment . . . under a strict research
protocol,” as the senior author30 of the Assessment Report explained elsewhere

29 Efficacy trials have usually been short-term, and non-compliant patients have been discon-
tinued. As child and adolescent psychiatrist Margaret Weiss from Vancouver, British Columbia,
noted, “Although in an intent-to-treat analysis the ratings of the last visit are carried forward as
an endpoint, the ratings may have been obtained while the patients were still in the study and on
medication. This method of preserving data does not reflect how the patient is doing off medication
at the point in time when the study is complete” and, “The process of selecting consenting patients
for research studies is also biased in that most studies demand families who are motivated, English
speaking, able to get to the appointment, and sophisticated enough to understand potential risks.
The intervention of just being in a protocol is rarely studied as a therapy in its own right. . . ”
(Biederman et al., 2006b; italics added; cf. Weiss et al., 2006). See also note in the main text about
“Hawthorne effects”, Chapter 5, below.
30 The senior author explicitly assumed “overall responsibility for the cost-effectiveness section of
the report” (Assessment Report, p. 3).
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(Drummond et al., 1997, pp. 233ff.). The same author has reiterated that “great
efforts are typically made in the conduct of a clinical trial to ensure that patients
consume their prescribed medications. . . . To the extent that patients do not comply
with the prescribed therapy, there may be a dilution of the treatment effect originally
observed in the trial” (Drummond et al., 2005, p. 251; cf. also Drummond et al.,
1997, p. 239), and “the health outcomes to be included in an economic analysis
[. . . ] should not be limited to efficacy and safety as demonstrated in randomized
clinical trials, but should also consider overall treatment effectiveness as observed
in real-world settings” (Drummond, 2003).

As a consequence there has been a call for more pragmatic clinical trials with
minimal quality assurance and study management in psychiatry, intended to provide
generalizable answers to important clinical questions without bias (March et al.,
2005). Only recently this has been echoed in child and adolescent psychiatry, where
a need was recognized for more “naturalistic-observational studies in the framework
of ADHD health care” (Rothenberger et al., 2006).

Accordingly, members of a recent ISPOR Task Force on “Good Research Prac-
tices for Cost-Effectiveness Analysis Alongside Clinical Trials” agreed that “it is
generally acknowledged that pragmatic effectiveness trials are the best vehicle for
economic studies,” and expressed the view that “artificially enhanced compliance”
in RCTs is a threat to their external validity (Ramsey et al., 2005)31. In a recent
informative review on the subject of non-compliance, Hughes and colleagues (2001)
concluded that “A prime reason for this [note added: the difference between efficacy
in RCTs and effectiveness in the real world] is the difference in patient compliance
which is generally better within the context of controlled clinical trials.” Evidence
for this phenomenon is apparent from studies of antihyperlipidemic and antihyper-
tensive medications. Andrade and colleagues (1995; cf. Table 5.3) found a sub-
stantially higher risk of discontinuation of treatment (i.e., non-persistence) at two
health maintenance organizations (HMOs) compared with that reported in RCTs
(see Table 5.3).

Moreover, compliance rates found in open-label trials were similar to those in
the HMOs. These lower compliance (persistence) rates in a real world (HMO) set-
ting were due to a variety of reasons. It is noteworthy that the differences were
also compound-specific. These findings were further consistent with discontinuation
rates reported in studies of therapy for other chronic diseases. In long-term clinical
trials in hypertension, discontinuation rates have been reported at approximately
30%, whereas community-based studies with one or more years of follow-up have
reported drop-out rates of approximately 50% (Andrade et al., 1995). Caro et al.
(1999a,b) also reported a high proportion of patients who stopped their antihyper-
tensive medication under real-world conditions within a relatively short time and

31 The view that “clinical trials are artificial treatment environments, and do not provide all the
economic information needed by decision-makers,” was further endorsed by the senior author of
the present Assessment Report, in an editorial accompanying the ISPOR Task Force Report (Drum-
mond, 2005). More recently he criticized “out-of-date methods” that may “lead to a sub-optimal
assessment of the cost-effectiveness of a new drug in a given setting. For example, an insistence
on data only from RCTs may mean that some of the advantages of a product cannot easily be
demonstrated” (Drummond, 2006).
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Table 5.3 Compliance (one-year persistence) rates
differ between the “exploratory” setting (cf. Schwartz and Lellouch, 1967) of randomized
controlled trials (RCTs) and the real-world situation encountered in health maintenance
organizations, HMOs (Andrade et al., 1995):

Drug (Class) One-Year Probability of Discontinuation

HMOs RCTs
(in brackets, 95%
confidence intervals)

summary estimates
(in brackets, 95%
confidence intervals)

Bile acid sequestrants 41 (38–44) % 31 (30–33) %
Niacin 46 (42–51) % 04 (03–05) %
Lovastatin 15 (11–19) % 16 (15–17) %
Gemfibrozil 37 (31–43) % 15 (13–16) %

stated that “Whether a patient stopped treatment seemed to depend on the class of
antihypertensive drug prescribed initially,” and “persistence was inversely related to
therapeutic turbulence” (Caro et al., 1999b). These authors sought to explain this
observation in terms that “Perhaps patients [note added: compared to study sub-
jects] are less forgiving of therapeutic trial and error.” The potential implications
for ADHD treatment are obvious and will be discussed later. Here it may suffice
to emphasize that compliance effects cannot be studied properly in the “pure” con-
text of RCTs because of the limitations imposed to increase the internal validity of
efficacy comparisons.

By definition, RCTs require strict adherence to a specified treatment protocol,
and procedures are implemented to keep patients on that specified treatment regimen
and to minimize the risk of non-compliance. A further aspect is the greater medi-
cal awareness of patients participating in clinical trials (Revicki and Frank, 1999).
This has the effect of creating a situation consistent with more general changes in
behavior seen in humans who are aware of being observed (“Hawthorne effect”).
In this regard it has been reported that the contact interval between physician and
patient does have an influence on patient compliance. In addition, Wasson et al.
(1992) reported a 29% reduction in aggregate health resource consumption when
the frequency of contact between physician and patient was increased by means
of between-visit phone calls by the physician. This puzzling finding, which was
confirmed in a RCT, is probably due to the fact “that more frequent contact makes it
possible to identify and resolve early certain problems that would be more difficult
and costly to resolve if not discovered until later” (Urquhart, 1999). A special vari-
ant of this phenomenon is known in compliance research as the “white coat effect”
(Feinstein, 1990), in which poor or partial compliers tend to improve their com-
pliance around the time of scheduled follow-up visits, an effect that appears to be
limited to two to three days on either side of the visit (Kass et al., 1986; Cramer
et al., 1990). This can lead to confusion because it tends to drive such variables
that are drug-influenced (in the short-term) into desirable ranges32, hence giving
a clinical impression that the patient is being treated effectively. In RCTs with

32 As will be discussed later, the specific pharmacokinetic and pharmacodynamic (PK/PD) prop-
erties of methylphenidate make this compound a potential candidate for such effects.
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frequent diagnostic work-ups, this effect may exert a – sometimes “welcome” from
an exploratory perspective – positive influence on “efficacy” while simultaneously
obscuring real “effectiveness,” therefore necessarily reducing the “external validity”
of RCT findings.

5.3.2 Quantitative Evidence on Treatment Compliance

Compliance, then, remains a challenge even within the experimental context of
RCTs. For instance, non-compliance, if undetected and not corrected for, may lead
to inconclusive or misleading results of dose-finding and other clinical studies.
Against this background, much effort has been devoted to the measurement of com-
pliance.

The use of medication event monitoring systems (MEMS) is considered to rep-
resent the current gold standard in compliance measurement. Compliance rates
revealed with MEMS are more accurate and consistently lower than those estimates
generated through self-reporting by patients (or caregivers), blood-level monitoring,
prescription refills, or pill counts. This in turn implies that data derived from these
other measurement methods will tend to overestimate compliance (Métry, 1999).
Even the use of medication event monitoring systems (MEMS) may result in under-
reporting of non-compliance, because there is no guarantee that opening the EM
device to remove a tablet means that the dose was actually taken.

A recent systematic review (Claxton et al., 2001) of 76 clinical studies employ-
ing electronic monitoring devices (MEMS) – all of which had been published in
peer-reviewed journals – confirmed earlier findings about the inverse relationship
between number of daily doses required and rate of compliance, which was statisti-
cally significant (p<0.001) among dosing schedules.

These data provide quantitative information about the extent that compliance
may be negatively influenced by more complex dosing regimens across a variety
of medical conditions (Table 5.4). Most studies defined compliance as the propor-
tion of days in which the appropriate number of doses were taken (“dose-taking
compliance”), although this is not a universal definition. In addition, for the purpose
of the review, dose-timing compliance – a measure of intake of medication within
the prescribed time frame – was defined as within 25% of the dosing interval (e.g.,
twice-daily doses should be taken 12 + 3 hours apart). Dose-timing compliance is
particularly important for drugs with a duration of action of less than 24 hours (cf.
below: “non-forgiving drugs”).

The clinical impact of non-compliance is dependent on the condition treated
as well as the medication in question. For example, in immunosuppressive treat-
ment after organ transplantation or in oral contraception, there may be important
sequelae when the level of active drug has fallen below the minimum therapeu-
tic index for efficacy. In other treatment situations, however, a single missed dose
may be inconsequential (Meredith, 1999). Besides the dose-response relationship,
the time-dependency of drug action is of relevance since therapeutic coverage will
also depend on PK/PD behavior in relation to the recommended dosing interval,
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Table 5.4 Treatment compliance (adherence)
is correlated with the complexity of dosing regimens, as exemplified by the number of daily doses
that need to be taken (Claxton et al., 2001). Overall, compliance declined as the number of doses
increased (p<0.001 among dose schedules). The following differences of dose-taking compliance
in-between dosing schedules were statistically significant: o.a.d. vs. t.i.d., p<0.008; o.a.d. vs. q.i.d.,
p<0.001; b.i.d. vs. q.i.d., p≤0.001. For dose-timing compliance, there were too few studies for
statistical comparisons. Abbreviations used: o.a.d., once daily administration; b.i.d., administration
divided in two daily doses; t.i.d., three daily doses; q.i.d., four daily doses. MEMS, medication
event monitoring system

Compliance Systematic Review of MEMS Studies (Claxton et al. 2001)
Dosing Regimen Dose-Timing Compliance Dose-Taking Compliance

Mean (s.d.) Range Mean (s.d.) Range

1 dose / 24 h (o.a.d.) 74% (31%) 27%–89% 79% (14%) 35%–97%
1 dose / 12 h (b.i.d.) 58% (23%) 22%–79% 69% (15%) 38%–90%
1 dose / 8 h (t.i.d.) 46% (08%) 40%–55% 65% (16%) 40%–91%
1 dose / 6 h (q.i.d.) 40% (n.a.) n.a. 51% (20%) 33%–81%

i.e., the relationship between pharmacokinetics (PK) and pharmacodynamic (PD)
actions. On this basis, non-compliance forgiving drugs can be differentiated from
non-forgiving drugs, the latter being characterized by clinical sequelae arising from
the absence of therapeutic coverage as a consequence of missed or delayed doses
(Meredith, 1999; Peck, 1999).

Before turning to issues related to treatment compliance specific to ADHD, key
aspects need to be reiterated. RCTs cannot be expected to capture the full impact of
non-compliance in real-world situations. The magnitude of the difference between
both settings will be influenced, among other factors, by the specific treatment
modalities in question. Many factors that impact treatment persistence also affect
compliance (adherence), and a causal relationship between non-adherence and sub-
sequent non-persistence appears likely. Dissatisfaction with treatment (e.g., arising
from inconvenience, side effects, and/or perceived lack of efficacy) may precede
discontinuation. The clinical consequences of non-adherence depend greatly on the
particular disease and on characteristics of the specific drug in question. Pharma-
ceuticals may be characterized as “forgiving” or “non-forgiving” with regard to
non-compliance on grounds of underlying characteristics such as dose response
relationship, time-dependency of action, and therapeutic coverage resulting from
their PK/PD behaviors.

5.3.3 Treatment Compliance of Patients with ADHD

The authors of the Assessment Report (AR) state that “In our base case analysis
it is assumed that the trial data [note added: referring to double-blind, double-
dummy ADHD trials] adequately captures the effect of compliance on response
to treatment” (AR, Ch. 6, p. 232). It is evident from the foregoing description
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that this assumption is grossly inappropriate33. Disease-specific factors that may
be expected to contribute to non-compliance (Swanson, 2003) have not been
adequately addressed in the assessment. These factors include individual and/or
parental attitudes towards (psychotropic) medication that encompass potential
concerns about safety and long-term treatment, as well as social stigma, particularly
in association with a midday dose in children who may become the target of school-
yard bullying (aside from the potential risk of diversion to peers of short-acting
stimulant medications; cf. Wilens, 2004; Graff Low and Gendaszek, 2002). Further
factors also include disease-defining symptoms such as inattention (including their
rapid recurrence 3–4 hours after the last dose of conventional MPH-IR, cf. below),
and the presence of comorbidity – externalizing disorders such as oppositional
and defiant disorder and/or internalizing ones such as anxiety and depression
(Table 5.5). Indeed, depression has also been shown to be significantly correlated
with non-compliance, with depressed patients being three times more likely than
non-depressed patients to be non-compliant with therapy (DiMatteo et al., 2000).

The issue of non-compliance is arguably more relevant in ADHD than in some
other chronic diseases. In light of the evidence, it is unclear why the authors of
the Assessment Report retreated to the position that “none of the studies in the
systematic review of compliance [note added: by Claxton et al., 2001 (Table 5.4)]
looked specifically at ADHD” (AR, Ch. 6, p. 233). If anything, the apparently more
pronounced impact of multiple daily dosing on “dose timing compliance” – in con-
trast to “dose taking compliance” – would indicate the compound magnitude of the
problem relevant to ADHD, as a delay of intake would be associated with rapid
recurrence of disease-defining symptoms, which include easy distractibility, poor
self-regulation, and oppositional and defiant behavior (cf. Swanson, 2003, p. 122) –
all of which are likely to exacerbate compliance problems.

Table 5.5 Disorder-specific factors affecting compliance
with attention-deficit/hyperactivity disorder (ADHD) treatment (modified after Swanson, 2003):

Reluctance to take medication
• Social stigma associated with taking medication for a psychiatric disorder
• Embarrassment, resulting in teasing and bullying by peers
• Parental (and/or individual) attitudes to psychostimulant medication
• Concerns over long-term safety and treatment effects
Inadequate supervision
Disorder-related factors
• Oppositional and defiant behavior
• Easy distractibility
• Poor self-control
• Coexisting depression

33 The simplistic calculation put forward on p. 232 of the Assessment Report, in particular, indi-
cates a rather mechanistic interpretation of human behavior, ignoring both monitoring efforts and
the multiple psychological factors associated with a clinical trial setting. As shown above, it also
contradicts statements of the senior author of the Assessment Report made elsewhere, including
the authoritative textbook that he co-authored (Drummond et al., 2005; cf. Appendix, Consistency
Issues).
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The pharmacokinetic (PK) profile of conventional immediate-release methyl-
phenidate formulations (MPH-IR) is characterized by rapid absorption, low plasma
protein binding, and rapid extracellular metabolism (Patrick et al., 1987). Plasma
half-life is about 2.0 to 3.0 hours, and has been described to be somewhat shorter for
generics compared to the brand name product (Vitiello and Burke, 1998). Effects on
behavior appear during absorption, typically begin 30 minutes after ingestion, last
for 3 to 4 hours, and dissipate rapidly thereafter. Thus the pharmacokinetic profile
of a given dose of methylphenidate determines its pharmacodynamic effects, with
the time course of both essentially matching each other. Maximum effects occur
1.5 to 2.0 hours after dosing. Due to marked individual variability in the dose-
response relationship of methylphenidate, dosage must be titrated for optimal effect
and avoidance of toxicity in each child (Kimko et al., 1999).

A phenomenon called “clockwise hysteresis” has been identified, referring to
the disappearance of the concentration-enhancing and activity-reducing effects of
MPH before the medication leaves the plasma (Cox, 1990). Hence, multiple doses
of MPH-IR are required to maintain effectiveness throughout the day. Accordingly,
owing to its PK/PD relationship, methylphenidate constitutes a prototypical exam-
ple of a non-forgiving compound (Swanson et al., 1978; Greenhill, 1992; Greenhill
et al., 2001b).

This fact implies that, ceteris paribus, even in otherwise poorly controlled clin-
ical trials the mere occurrence of white coat effects could, in real life, be sufficient
to mislead clinical judgment of effectiveness.

This fact further implies that doses administered under supervision of caregivers
(i.e., in particular morning doses) can be expected to be at a much lower risk of
non-compliance than a midday dose to be taken by patients themselves in school,
not necessarily under adequate supervision. It is noteworthy that the plasma level
troughs tend to occur at the most unstructured times of the day, such as lunchtime,
recess, or during the bus ride home from school (Pelham et al., 2000). This leaves
little room for doctors to tailor the timing of MPH-IR administration to enhance
compliance, for instance by pairing medication doses with typical family activities
as advocated by Weinstein (1995).

The clinical relevance of these observations is broadly endorsed not only by
expert consensus (e.g., Banaschewski et al., 2006; Wolraich et al., 2005; Wilens
and Dodson, 2004; Steinhoff, 2004; Olfson, 2004; Coghill, 2003; Swanson, 2003;
AACAP, 2002), including the clinical expert who contributed to the assessment
(cf. Banaschewski et al., 2006; Taylor, 2006), but also by empirical evidence.

Although the review by Claxton et al. (2001) was limited to studies employing
the current gold standard of compliance measurement (i.e., MEMS) and did not
identify ADHD-specific studies, there is empirical evidence from studies in ADHD
using other methods of compliance measurement. In light of their methodology,
these studies on psychotropic medication compliance are likely to underreport the
extent of the problem in ADHD. These data were reviewed by Hack and Chow
(2001), and their key findings are summarized in Table 5.6. A review of related
literature led these authors to suspect that, “because compliance rates are lower
for children as compared to adults and psychiatric patients as compared to medical
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Table 5.6 Long-term compliance (persistence) rates
in children and adolescents with ADHD treated with stimulants (from Hack and Chow, 2001);
m, months. Note that as yet there have been no studies in child and adolescent psychiatry using
electronic monitoring devices (MEMS) for compliance measurement

Authors Medication
Compliance
Measurement

Number of
Subjects

Compliance
(after_months)

Kauffman et al. (1981) MPH (and
amphetamine)

Urine testing; n = 12 67% (4¼ m)
pill count 87% (4¼ m)

Firestone (1982) MPH Parent report n = 76 56% (10m)

Sleator et al. (1982) Stimulants Teacher &
parent report;

n = 52 35% (12m)

child report 60% (12m)

Brown et al. (1985) MPH Pill count n = 30 77% (3m)

Brown et al. (1987) MPH Pill count; n = 58 75% (3m)
parent report 88% (3m)

Johnston and
Fine (1993)

MPH Verbal reports n = 24 80% (3m)

patients [. . . ] children with psychiatric illness may be at great risk for poor medica-
tion compliance” (Hack and Chow, 2001).

Extrapolating these data to a full 12-month period gives an estimated non-
compliance (“non-persistence”) rate after one year of 61% (weighted average;
range: 34%–70%). The Technology Report by CCOHTA of December 1998 (Miller
et al., 1998) refers to a Methylphenidate Survey from British Columbia, which indi-
cated that only 35% and 15% of school-aged children, respectively, continue to have
prescriptions filled six and 12 months following the initial prescription (Zupancic
et al., 1998, p. 6f.). This study confirmed enormous variability and often-occurring
low rates of persistence with methylphenidate therapy (Miller et al., 1998, 2001,
2004).

Another Canadian study – a telephone survey commissioned by the manufacturer
of an extended release formulation of MPH (Hwang et al., 2003) – revealed that
75% of parents reported that their children (ADHD patients treated with immediate-
release methylphenidate divided in three daily doses, “MPH-IR t.i.d.”) missed doses
“from time to time” and that 55% reported missing doses in the past two weeks.
According to these data the third daily dose was the dose most often missed. These
non-compliance rates were considered likely underestimates, as there is reason to
believe that an important degree of non-compliance exists once a patient reports
missing any doses (Sackett et al., 1991).

Database analyses from the United States extend these findings, consistently
demonstrating higher persistence rates among patients receiving modified-release
methylphenidate with a 12-hour duration of action compared to those receiving
mixed amphetamine salts (MAS) or immediate-release methylphenidate (Kemner
and Lage, 2006a,b; Sanchez et al., 2005; Marcus et al., 2005; Lage and Hwang,
2003, 2004; cf. below, Chapter 6, Insights from Disease-Specific Effectiveness Mea-
sures, and Table 6.3).



5.3 Efficacy, Effectiveness, and Treatment Compliance 81

A first analysis of administrative data from the National Managed Care Bench-
mark Database, covering more than 17 million insured lives, had been presented
in 2003 and published as a full paper in 2004 (Lage and Hwang, 2003, 2004).
It identified n = 344 children age 6–12 years receiving MPH-IR t.i.d., and n =
1,431 receiving a modified-release preparation of methylphenidate with a dura-
tion of action of 12 hours (MPH-MR12) once daily (o.a.d.). Patients receiving
MPH-MR12 were significantly less likely to discontinue (47% versus 72% among
patients receiving MPH-IR over one year), less likely to switch (37% versus 59%),
and more likely to persist (12% versus 1%), with non-persistence in this study
defined as the occurrence of treatment gaps greater than 14 days (Lage and Hwang,
2004).

Retrospective evaluations of administrative data typically do not allow differ-
ential analysis of reasons for treatment discontinuation and may be distorted by
effects such as patient selection bias, and therefore it would appear conceivable that
MPH-MR12 prescriptions might be associated with higher grades of impairment,
which might contribute to higher rates of chronic treatment among such patients.
Thus it is remarkable that the use of MPH-MR12 in this analysis was associated
with significantly fewer emergency room and general practitioner visits and with a
significantly lower accident and injury rate (Lage and Hwang, 2003, 2004), while at
the same time these patients had a higher mean number of prior diagnoses, chronic
medications, and prior total medical costs (Lage and Hwang, 2004). Further anal-
yses used the same database and therefore overlapping source data (Kemner and
Lage, 2006a,b). These studies extended the findings of the first analysis on the basis
of 5,939 individuals age 6 years or older, who were treated either with MPH-IR
(t.i.d.; n = 1,154) or MPH-MR12 (o.a.d.; n = 4,785). There were again a higher
number of prior diagnoses among patients receiving MPH-MR12 (3.44 versus 2.96
for patients receiving MPH-IR, p<0.001) but no significant differences between the
two groups regarding the incidence of comorbid conditions associated with ADHD
(Kemner and Lage, 2006b). Use of MPH-MR12 was associated with a mean length
of treatment of 199 days (compared to 108 days for MPH-IR; Kemner and Lage,
2006b), less hospitalizations (Kemner and Lage, 2006b), and again less emergency
room visits (Kemner and Lage, 2006a).

Two independent Medicaid claims database studies add further empirical sup-
port to these issues, both of which indicated low levels of treatment compli-
ance in ADHD. In a Texas Medicaid-sponsored retrospective analysis of 9,549
patients, Sanchez and colleagues found significantly higher persistence rates among
patients receiving modified-release methylphenidate with a 12-hour duration of
action (MPH-MR12) compared to those receiving mixed amphetamine salts or
MPH-IR (Sanchez et al., 2005). In a California Medicaid claims database study
supported by the manufacturer of MPH-MR12, a significantly longer mean duration
of treatment was reported for patients initiating MPH-MR12 compared to MPH-
MR08 (8-hour duration of action), with the lowest persistence rates found in patients
treated with MPH-IR (Marcus et al., 2005).

Collectively, these data illustrate the importance of the compliance problem asso-
ciated with ADHD treatment, notably with short-acting psychostimulants. As men-
tioned earlier, the Assessment Report did not address this issue and its undeniable



82 5 NICE Appraisal of ADHD Treatment Options: A Critique

implications and sequelae in relation to a meaningful economic evaluation of alter-
native treatment options. This enigmatic shortcoming is difficult to comprehend as
two broadly accepted approaches are available to address the problem34. These
are (1) the use of models to assimilate existing information from various sources
combined with appropriate sensitivity analyses, and (2) the use of information
from randomized pragmatic trials capturing the “real-world” situation (Freeman-
tle et al., 2005; Hughes et al., 2001; Baltussen et al., 1999; Revicki and Frank,
1999). The latter approach was endorsed for the economic evaluation of a novel
antipsychotic drug by the senior author of the present Assessment Report. This
author even suggested that his approach might serve as a model for future economic
assessments in a wider context (Drummond et al., 1998). He explicitly acknowl-
edged that the design of such studies “is inevitably a compromise between con-
trol and pragmatism” (Drummond et al., 1998) – a fact that should be reflected
in quality rating criteria for trials included in formal reviews. In the context of
the present assessment, this approach is relevant because pragmatic randomized
real-world effectiveness studies were available, one of which (Steele et al., 2004,
2006) comprised a direct comparison of MPH-IR and MPH-MR12 (see Tables 5.7
and 5.9)35. This raises the question of how the data from this trial were integrated for
analysis.

In summary at this point, the Assessment Group did not adequately address the
entire range of problems surrounding the distinction between efficacy and effective-
ness and the role of treatment non-compliance, especially in ADHD.

5.4 Data Synthesis Across Endpoints and Studies

The focus on CGI-I scores as the clinical effectiveness criterion for primary eco-
nomic evaluation resulted in an evidence base of only six studies available for
analysis, with a total of 1,958 patients. One open-label study contributed a dispro-
portionate number of patients (1,323), and another trial was reinstated after pre-
viously being discounted on the grounds of quality concerns (Table 5.7; cf. AR,
Ch. 6, p. 226, Table 6.2)36. This evidence base is both qualitatively and quantita-
tively insufficient to assess the relative value of six alternative interventions, i.e.,

34 Of course, the general issue of how to deal with the impact of non-compliance on the cost-
effectiveness of medical treatments is not unique to ADHD.
35 Ironically, the discussion in the Final Appraisal Determination (FAD; NICE, 2005c) – but not
in the Appraisal Consultation Document (ACD; NICE, 2005a) – warned that “this study was open-
label and so should be interpreted with caution” (FAD, Section 4.1.2.4; cf. below).
36 From the Assessment Report (p. 226) it is not transparent whether one additional “commercial-
in-confidence” study referred to as “Quinn et al. 2003” might have been included, too. No pub-
lished information on this trial is available. From the AR (cf. p. 93 and p. 146), however, it is
possible to infer that this study was designed to compare MPH-MR08, MPH-IR, and placebo. The
study was commissioned by the manufacturer of MPH-MR08 (cf. Table 1.2 above and AR, p. 276,
quoting a “Celltech integrated study report”).
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atomoxetine, dexamphetamine, methylphenidate in three formulations (MPH-IR,
MPH-MR08, MPH-MR12), and a hypothetical “Do Nothing” alternative repre-
sented by placebo controls – especially when considering the heterogeneous impact
of treatment intensity (including but not limited to dosing), concomitant, non-drug
interventions and the incidence and severity of co-existent problems, including
comorbidity, peer relationships, and educational performance (cf. above, Chapter
4, NICE Appraisal of ADHD Treatments). In an attempt to address these limitations,
the Assessment Group pursued two approaches; (a) the synthesis of response rates
across different effectiveness measures, and (b) the use of statistical mixed treat-
ment comparison (MTC) techniques that enable integration of direct and indirect
evidence.

5.4.1 Data Synthesis Across Endpoints

In order to broaden the data basis available for analysis, the Assessment Group
extended its primary analyses of response rates by importing data from additional
trials that reported different outcome measures, specifically CGI-S, ADHD-RS, and
SNAP-IV scores. This resulted in the addition of seven trials involving 822 patients
(plus an unknown number of subjects included in the commercial-in-confidence
study “Quinn et al. 2003"37) over observation periods of 3 to 12 weeks (see
Table 5.8). The NIMH MTA Study (MTA Cooperative Group, 1999a,b; Swanson
et al., 2001) provided a further 579 patients, although not all data from the MTA
Study were used and the Assessment Report is enigmatic in this regard38. While the
Assessment Group asserted that “the nature of the treatment received in the commu-
nity comparison arm of the MTA is still unclear, and as a result this data is omitted
from the analysis” (AR, Ch. 6, p. 254), the Assessment Report (AR, Table 6.17, also
p. 254) in fact omits information on the behavioral treatment arm rather than that on
the community comparison group. It is also unclear how the analysis dealt with the
different nature of the MTA trial, which compared treatment strategies, not specific
medications (cf. below, Economic Model).

The inclusion of data from an increasing number of separate and disparate
sources in response to data paucity in the selected studies raises important ques-
tions about the validity of the overall findings, which have not been addressed in
the Assessment Report. One of these questions relates to the synthesis of efficacy

37 Assuming that this study had not already been included in the base case analysis, this remains
unclear from the Assessment Report (King et al., 2004b).
38 The Assessment Report provides incomplete and contradictory information on their use. It is
particularly noteworthy that the Assessment Group stated that it could incorporate the MTA data
only “by assuming that the medical management group [. . . ] represents treatment with MPH-IR”
(AR, Ch. 6, p. 253). Given the administration regimens as well as the substantive efforts to manage
protocol adherence in this trial, one could argue that the medication management arm might more
appropriately have been used as a proxy for the effectiveness of modified-release methylphenidate
under routine care conditions. See also Chapter 6, Insights from Clinical Long-Term Data.
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data derived from different outcome measures based on the implicit assumption of
similar effects of the various treatments tested across the various measures used.
Most likely, this assumption is flawed (cf. Gilbody et al., 2003; APA, 2000).

For the CGI scale, it has been shown that changes in its improvement
(“CGI-I”) and severity (“CGI-S”) sub-scale scores show only a moderate correlation
(r ∼ –0.47 to 0.66), “where one would expect a high correlation” (Guy, 2000).

Furthermore, CGI-I ratings appeared to be independent of side effect ratings,
while CGI-S ratings were only moderately correlated with side effect ratings. These
observations cast meaningful doubt on the appropriateness of any single sub-scale
(CGI-I or CGI-S) as a composite measure of treatment success, and they fail to
support the synthesis of sub-scale ratings as described by the Assessment Group.
Likewise, the Assessment Report does not provide scientific justification for the
chosen approach to synthesize all clinician-rated response data.

The issue of heterogeneous outcome measures is further compounded when clini-
cal global impressions (CGI scores) are combined with scores obtained from narrow
band symptom scales such as the ADHD-RS and the SNAP-IV39. Robust correla-
tions between symptom scales have not been established, which is not surprising
given the paucity of direct comparisons between the various symptom scales (Col-
lett et al., 2003). Moreover, definitions of response involving the same scales varied
across the studies used in the analysis. For example, response rates on the basis
of the parent-rated ADHD-RS were defined in the Assessment Report as a score
reduction of 25% or greater (AR, Ch. 6, p. 225), whereas Kemner et al. (2004), for
their study involving 1,323 patients, used a 30% reduction (Kemner et al., 2005) and
Weiss et al. (2005) used a 20% reduction to define treatment response (cf. Tables 5.7
and 5.8). The study by Elia et al. (1991), which was one of the trials added for
secondary analyses, used yet another definition of “response,” namely a score of 1,
2 or 3 on the CGI-I, as opposed to scores of 1 or 2 used elsewhere for assessment.
In addition patient inclusion criteria in this study differed as a diagnosis of ADHD
was based on DSM-III criteria.

Similarly, it remains unclear from the Assessment Report whether SNAP-IV
derived “remission” rates defined by Steele and colleagues (2004) corresponded
to the SNAP-IV “near normalization” criterion used in the MTA analyses (MTA
Cooperative Group, 1999a,b, 2004; Swanson et al., 2001)40.

A further aspect concerns potential confounding effects between outcome
measures and treatments. For instance, response rate estimates based upon the

39 Matza et al. (2004) reported correlations between ADHD symptoms and psychosocial domains
of HRQoL “in the moderate range,” confirming “that HRQoL and symptom measures capture
related but distinct constructs” (l.c., p. 172).
40 Review of the original publications reveals the following definitions of “response:” (a) Steele
et al., 2006, pp. e59: a score of 0 or 1 (“no” or “very mild” severity) on every item of the 18 item
ADHD sub-scale of the SNAP-IV 26 scale based on the parent’s perception of their child (with
no inclusion of teacher rated scales). (b) In contrast, SNAP-IV “normalization” in the MTA Study
(Swanson et al., 2001, pp. 170f.) was defined by an overall score <1 based on parent and teacher
ratings, comprising also items 19–26, which represent DSM-IV criteria for oppositional-defiant
disorder.
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ADHD-RS scale were derived from six randomized studies involving 2,097 patients.
Five of those studies were double-blind comparisons of atomoxetine with placebo
(774 patients), while the sixth study was an open-label comparison of atomoxetine
and modified-release methylphenidate (MPH-MR12) involving 1,323 patients.
The SNAP-IV scale was used (with substantially different response definitions40)
solely in the “real-world” trial by Steele et al. (2004, 2006) and in the MTA Study
(Swanson et al., 2001), which compared predominantly MPH-IR based treatment
strategies following a design different from all other trials (see below, Chapter 6,
Discussion). The possibility of confounding has not been addressed or mentioned
in the Assessment Report.

5.4.2 Data Synthesis Across Clinical Studies

For both the primary and the extended analyses, the Assessment Group faced a prob-
lem commonly encountered in health technology assessments, which is a paucity of
study data to enable quantitative comparisons across the complete range of treat-
ment options. For primary analysis, six studies were left after application of the
selection criteria chosen by the Assessment Group. The Group resorted to indirect
comparisons of treatment, a tactic that is increasingly being used in situations when
there is insufficient direct evidence from head-to-head randomized trials. Although
direct comparisons of treatments should be sought in the first instance (Bucher
et al., 1997), indirect comparisons represent an appropriate and now well-accepted
approach based upon advanced statistical methods that were developed to overcome
some of the limitations of conventional meta-analyses. This approach facilitates the
synthesis of direct and indirect evidence in mixed treatment comparisons (MTCs).
MTCs are designed to use information derived from direct comparisons of differ-
ent interventions (e.g., A vs. B and B vs. C) to synthesize an indirect comparison
between interventions used in different studies (A vs. C). This indirect approach
allows analyses to “borrow strength” (Higgins and Whitehead, 1996) and make
inferences about the differences between A and C to support information contained
in direct comparisons of A and C, where available.

As such, MTCs can be useful and sometimes represent the only alternative for
multi-treatment decision-making. However, the validity of MTCs critically depends
on the internal validity and similarity of the contributory trials (Song et al., 2003). As
with any conventional meta-analysis, a fundamental assumption is that the relative
treatment effects are consistent across trials (“fixed effects”), and that the trial-
specific treatment differences follow a common distribution (“random effects”).
MTCs also require that, if C had been observed in the A vs. B trials and if A had
been observed in the B vs. C trials, then the true differences between A and C in
these studies would be the same, or at least reflect the same common distribution as
the true A/C differences found in direct A vs. C trials (Lu and Ades, 2004).

These requirements are violated whenever there are differences between the
design of the studies from which data are taken for an MTC, such as (for exam-
ple) ATrialBased in some comparative studies and ARealWorld in some others. Any



96 5 NICE Appraisal of ADHD Treatment Options: A Critique

adjustments that do not take this distinction into account will obscure the differences
between ATrialBased and ARealWorld. In other words, without differentiating between
the two As (and, if and when applicable, Bs, Cs, and so on), the MTC approach
will implicitly “assume away” – or “bias to the null” (Petitti, 2000) – any difference
between them, with the effect of introducing error instead of “borrowing strength.”

Relating this to the present assessment, the MTC approach chosen by the Assess-
ment Group will inevitably conceal any potential effects of improved compliance,
such as a greater difference between immediate-release methylphenidate (MPH-IR)
and atomoxetine (which is usually administered once daily) or modified-release
methylphenidate (MPH-MR08 or MPH-MR12), in real-world situations compared
to experimental settings, from which the majority of data were taken. Obviously,
providing its existence, such a greater difference would be found in (appropriately
designed) pragmatic studies only. Therefore, this approach creates a heterogeneity
problem, in the present case related to a critical design feature of studies that violates
a fundamental assumption of any meta-analysis. For comparison, the assessment
protocol had explicated that data would “only be pooled when this is statistically
and clinically meaningful” (King et al., 2004a).

This theoretical expectation is consistent with a comparison of results from the
pragmatic real-life study by Steele and colleagues (2004, 2006) with those of the
meta-analysis (“mixed treatment comparisons,” MTCs) by the Assessment Group
(Table 5.9). Differences in effects were invariably greater in the real-world study by
Steele et al. (2004, 2006), which can be assumed to better reflect effectiveness41,
than in the combined MTC analysis, which comprised predominantly data from
efficacy trials.

As Petitti (2000) observed, “including disparate treatments [e.g., with regard to
dosing] or outcomes [i.e., different clinical endpoints, cf. section above] in the same
meta-analysis [or, for that purpose, MTC] may result in over-generalization of the
results of the meta-analysis” (l.c., p. 84). The consequence is a systematic error
due to neglect of the effects of treatment compliance, which introduces a distortion
manifesting as “bias” (cf. Petitti, 2000, p. 73).

Specifically addressing issues in the quantitative synthesis of ADHD treatment
effectiveness, Stephen Faraone (2003) noted that “it would be a mistake to com-
pare effect sizes between studies without acknowledging the main limitation of this
method, [which] . . . only makes sense if we are certain that the studies being com-
pared are reasonably similar on any design features that might increase or decrease
the effect size.” He explicated that “comparing effect sizes between studies is ques-
tionable if the studies differ substantially on design features that might plausibly
influence drug-placebo differences” (Faraone, 2003). In particular, differences in

41 Unfortunately, the study by Steele and colleagues (2004, 2006) is impaired by the absence of
teacher-reported outcome ratings. A further concern relates to the fact that 39% of the patients in
the MPH-IR group were dosed twice daily (b.i.d.), which may be considered an unfair comparison.
This concern was addressed by post hoc subgroup analyses, which confirmed a statistically signif-
icant difference in favor of MPH-MR12 (with remission rates at study endpoint of 44% for MPH-
MR12 versus 24% for MPH-IR given thrice daily [t.i.d.], based on SNAP-IV symptom scores).
The study was supported by the Canadian subsidiary of the manufacturer of MPH-MR12.
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effect size had been found to be considerable between double-blind studies and
open-label trials (Faraone et al., 2003b).

Interestingly, the authors of the Assessment Report recognized that “the eco-
nomic model rests on the assumption that the relative treatment effects will be the
same across trials” (AR, Ch. 6, p. 227). Although assessment of the potential for
bias should always be part of quantitative synthesis in systematic reviews (Lau et al.,
1997), no such discussion is made in the Assessment Report.

In fact, there are other important sources of potential bias, including (but not
limited to) the small number of studies selected (notwithstanding the contentious
issues surrounding the correct application of pre-specified study selection criteria),
small patient numbers and short observation periods in most of these studies (3 to 9
weeks in at least 10 out of 13 trials, including the 14-months NIMH MTA Study),
heterogeneity between studies (such as gender, diagnostic criteria, comorbidity, and
treatment modalities, including dosing schedules and concomitant non-drug thera-
pies), and confounding factors between clinical endpoints and treatment strategies
(cf. Tables 5.7 and 5.8). These issues were not appropriately addressed in the Assess-
ment Report despite a wide range of sensitivity tests applied to the economic model.

In conclusion, data synthesis in the Assessment Report was based on a small
number of studies and was limited by substantial heterogeneity problems, notably
including study designs (pragmatic real-world versus double-blind controlled) and
endpoints (clinical global impressions versus narrow-band symptom scales, data
from all of which were transformed into “response rates”). In this way, any existing
differences in treatment effectiveness due to compliance differences were assumed
away.

5.5 Economic Model

The Assessment Group motivated the de novo development of its own economic
model with a critical review of the quality of life and cost-effectiveness literature
on ADHD (cf. AR, Ch. 5, pp. 177ff.). Again use of “a plethora of instruments”
(AR, Ch. 5, p. 178) in this area was noted, followed by an incomplete and partially
incorrect description of these instruments. Neither the SNAP-IV scale nor the Con-
ners’ Teacher and Parent Rating Scales (CTRS/CPRS) qualify as disease-specific
instruments to measure health-related quality of life (HRQoL) in ADHD, contrary
to their erroneous interpretation in the Assessment Report (AR, Ch. 5, p. 178)42.
These scales are, in fact, narrow-band symptom scales (Collett et al., 2003). Fol-
lowing some speculative statements on their sensitivity (referring to an alternative
outcome analysis of the NIMH MTA Study, cf. Conners et al., 2001, but not to the
literature on measurement instruments), a distinction was introduced between “a

42 In fact, the references given in the AR (p. 178) refer to applications of these scales in clinical
studies, whereas throughout the AR no reference is made to the scientific literature on ADHD-
specific outcome instruments (see Appendix A).
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clinical perspective” (for which “reporting outcomes in a disaggregated way may
be useful”) and “a decision-making perspective,” requiring “an overall summary
score” (AR, Ch. 5, p. 179; cf. also below, Chapter 6, Discussion). This reasoning
was used to justify an exclusive focus on quality-adjusted life years (QALYs) as
an outcome measure, which goes beyond NICE guidance. While NICE reference
case analysis (cf. above, Table 3.1; NICE, 2004c) requires the use of cost-utility
analysis, NICE also recognizes that “other form of cost-effectiveness analysis [. . . ]
may have a role to play” (NICE, 2004c; cf. Chapter 6, Discussion). Since parent
ratings (based on the generic EQ-5D scale) were actually used for the assessment
(Coghill et al., 2004), the problematic assertion by the Assessment Group that
the use of patient preferences were preferable (AR, Ch. 5, p. 179) did not exert
a negative impact on the economic model43. The relevant NICE guidelines stipu-
late that patient preferences may be used exceptionally (in addition) “if they can
be justified and they markedly alter the results compared with the reference case”
(NICE, 2004c).

5.5.1 Literature Review

Like the clinical effectiveness part of the Assessment Report, the review of the
ADHD cost-effectiveness literature provided by the Assessment Group reveals sig-
nificant gaps. Only five presumably relevant evaluations were identified in the pub-
lished literature, including the previous NICE Technology Appraisal (Lord and Pais-
ley, 2000), the Canadian assessment of CCOHTA that used CTRS scores as effec-
tiveness measure (Zupancic et al., 1998), and the analysis published by Gilmore and
Milne (2001) on the basis of a prior Wessex DEC report from 1998 (Gilmore et al.,
1998).

As previously described (see above, Outcome Measures), the use of the CTRS
was criticized because of two “implicit assumptions,” i.e., that it is “a continuous
rating scale, that is that the cost and desirability of achieving a small gain in CTRS
scores for many children is assumed to be the same as the cost and desirability of
achieving a large gain in CTRS scores for few children, and that efficacy is constant
across baseline levels of ADHD severity” (AR, Ch. 5, p. 186). It has been shown
above that both concerns apply with (at least) equal validity against the use of CGI-I
scores and so-derived QALYs as an outcome measure (cf. above, Quality of Life and
Utility Estimates).

Two further studies – one from the United States (Marchetti et al., 2001) and
one from the perspective of the NHS (Vanoverbeke et al., 2003) – were reviewed,
although they did not meet criteria of a full economic evaluation since they did
not compare (incremental) costs and effects. However, in light of the Assessment

43 It was noted earlier that children with ADHD are known to underestimate their disease-specific
symptoms and behavioral problems (cf. Danckaerts et al., 1999). Child preference ratings have not
been published.
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Group’s own approach, it is noteworthy that the American study was criticized on
the grounds of “the approach to estimating the response rate for each comparator
was unusual in the sense that the results of different outcome measures to assess
response rate were pooled” (AR, p. 353). Other cost of illness studies (or recent
reviews, e.g., Leibson and Long, 2003, and Matza et al., 2005a) were not been
mentioned in the Assessment Report.

More importantly in the given context, the Assessment Report does not pro-
vide any reference to cost-effectiveness publications that are directly concerned
with interventions evaluated. These omitted publications include at least two US
cost-effectiveness analyses based on SNAP-IV-derived normalization rates from the
NIMH MTA Study (n = 579; MTA Cooperative Group, 1999a,b; Swanson et al.,
2001) that had been in the public domain, which reported probabilistic findings
from patient-level data over 14 months both for the overall study population and for
sub-groups defined by comorbidity (Jensen et al., 2004; Schlander et al., 2004a)44

and two cost-effectiveness analyses comparing MPH-MR12 and MPH-IR from the
perspectives of Canadian third party payers (Annemans and Ingham, 2002) or the
NHS in the United Kingdom (Schlander, 2004b), respectively.

Further studies explored willingness-to-pay for new drugs (De Ridder and
De Graeve, 2002) or had been concerned with the cost-effectiveness of atomoxetine
in Canada (Iskedjian et al., 2003). Had the search strategy delineated in the original
protocol (King et al., 2004a) been applied appropriately and covered relevant
international economic and psychiatric conferences45, the Assessment Group might
have identified these analyses.

5.5.2 Structure of the Model

The new economic model developed by the Assessment Group was designed to
consider alternative sequences of treatments (see Table 5.12, below; cf. AR, Ch. 6,

44 Additional analyses have since become available addressing the impact on cost-effectiveness
ratios of diagnostic criteria (Schlander et al., 2005a) and alternative clinical endpoints (Foster
et al., 2005, 2007). Also European cost-effectiveness evaluations on the basis of the NIMH MTA
Study are now available (Schlander et al., 2006a,b,c). Like the full publication of the primary
cost-effectiveness analysis on the basis of the MTA (Jensen et al., 2005), these data appeared after
the Assessment and thus have to be considered separately from the critique of the Assessment
Report.
45 In contrast to the original search strategy, which had indicated that both published and unpub-
lished data be included, the final Assessment Report contains a statement that “economic evalu-
ations reported as conference proceedings or abstracts were excluded since the data they contain
may not be complete” (AR, Ch 3, p. 50; italics added). The Assessment Group had, however, full
access to the comprehensive data of at least one analysis (Schlander, 2004b, which had been pre-
sented first in May 2004) by November 2004, and it quotes personal communication with another
health economist to support its dismissal of the Conners’ Scales as an effectiveness criterion (cf.
AR, Ch. 5, p. 188, and reference no. 127 of Assessment Report, p. 279).
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Fig. 5.2 Modular structure of economic model
Reproduced from King et al. 2006, with kind permission

pp. 220ff.) over a time period of one year46. Figure 5.2 illustrates the modular
structure of the economic model. Pharmacotreatment of patients is assumed to
begin with a titration period lasting for one month, during which response to treat-
ment and adverse events will guide individual dose-finding for the first-line option
(either DEX, MPH-IR, MPH-MR08, MPH-MR12, or ATX). Patients experienc-
ing a response and tolerating treatment will continue with the first-line treatment.
Patients who have not responded to treatment by the end of the titration period,
and patients who have withdrawn from treatment for intolerable side effects, are
assumed to move to the next treatment in sequence. Responders are assumed to
remain on therapy and continue to be responsive for the one-year period modeled
(AR, Ch. 6, p. 222).

To simulate so-defined treatment pathways, the economic model had to be popu-
lated with data on withdrawal rates and on response rates. For the primary evaluation
(“base case analysis”), response rates were estimated on the basis of six randomized
clinical trials (Table 5.7, above; cf. AR, Table 6.2, p. 226). The criteria for study and
clinical endpoint selection were discussed earlier.

Given the structure of the economic model, withdrawal rates should capture the
frequency of tolerability problems leading to treatment discontinuation, indepen-
dent from non-response to treatment. This requirement created a number of serious
problems.

Ten clinical trials were selected by the Assessment Group to provide information
on treatment-specific withdrawal rates (Table 5.10; cf. AR, Table 6.3, p. 231). This
information was also used unchanged in all subsequent extensions of the primary
model (described as “sensitivity analyses” by the Assessment Group). As for the
response rate synthesis, the crossover trial in 32 girls reported by Sharp and col-
leagues (1999), which had been excluded from the clinical effectiveness review

46 A secondary analysis extended the time horizon to 12 years (from age 6 to age 18), see below.
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for “inadequate data presentation” (AR, p. 338), was the only source of data on
dexamphetamine and resulted in a raw data input of a zero withdrawal rate for this
compound (Table 5.10).

A major concern relates to the fact that “patients withdrew from treatment for
many reasons, including lack of efficacy,” as recognized by the Assessment Group
(AR, Ch. 6, p. 230). As a consequence, “the withdrawal rates for the model were
calculated to include all reported withdrawals, regardless of the reason given” (AR,
Ch. 6, p. 230). Justified in order “to maintain consistency,” this approach necessarily
resulted in double counting of non-responders which could not be quantified. Since
the effect of double counting of non-responders can be expected to be most pro-
nounced for those treatments with high withdrawal rates reported in clinical studies
(see Tables 5.10 and 5.11), this structural phenomenon does constitute an important
source of undetected bias throughout the economic model and its extensions. The
Assessment Group noted four (out of ten) studies thought to be problematic in this
respect (Kelsey et al., 2004; Steele et al., 2004; Weiss et al., 2004; Pliszka et al.,
2000), because “a proportion of withdrawals were attributed to non-response” (AR,
Ch. 6, p. 230). It is evident from higher withdrawal rates on placebo compared to
active treatment that further studies were affected by this problem as well (e.g.,
Greenhill et al., 2002; Klein and Abikoff, 1997; see Table 5.10 and AR, Table 6.3,
p. 231).

From the Assessment Report (section 6.1.6, Adverse events, pp. 229ff.) it can
be inferred that no attempt was made to allow for this bias. This was justified by
stating that “none of the four trials [mentioned above] calculated response in an
intent-to-treat analysis” (AR, Ch. 6, p. 230), although in fact Kelsey et al. (2004) as
well as Greenhill et al. (2002) used a last observation carried forward approach for
intent-to-treat analysis, Steele et al. (2004, 2006) performed effectiveness analyses
on an intent-to-treat sample, and Weiss et al. (2004, 2005) provided efficacy data
also for patients who withdrew (according to their report, six out of 17 patients
who withdrew from atomoxetine treatment did so because of adverse events). The
parallel group study published by Pliszka et al. (2000) is more difficult to interpret
in this regard since it enrolled only 18 to 20 patients per treatment arm, and the
authors mentioned one patient who dropped out during the first study week, without
providing further detail. Also Klein and Abikoff (1997) do not provide details about
three drop-outs in their parallel group study, which also comprised less than 30
patients per treatment arm. The Assessment Report does not offer any hint whether
per-protocol effectiveness analyses might have been considered for their potential
to elucidate, at least in part, the magnitude of this apparent bias.

Finally, it remains enigmatic from the Assessment Report whether the synthe-
sis of withdrawal rates was performed adequately. As mentioned earlier, although
intended to reflect the impact of adverse events on treatment discontinuation, the
withdrawal rates derived from some of the studies were higher for placebo than for
active treatment (Kelsey et al., 2004; Greenhill et al., 2002; Pliszka et al., 2000;
Klein and Abikoff, 1997). Nevertheless, “the probability of withdrawal was calcu-
lated in the same way as the response rates” (AR, Ch. 6, p. 230, and AR, Appendix,
p. 358). As described earlier (cf. above, Data Synthesis Across Clinical Studies),
response rates were synthesized applying a model (cf. AR, Ch. 6, p. 227). MTC
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models rely on relative treatment effects – in the case of withdrawal rates, this
approach implies a synthesis of relative effects. Then, however, the implied meaning
of the observed differences between treatment and placebo in some of the studies
could only be a higher adverse event rate on placebo! To say the least, this sophis-
ticated modeling approach is difficult to interpret. Although the Assessment Group
was aware of the problem, they applied the resulting data to all analyses within
their model (Figure 5.2), “regardless of definition of response” (AR, Ch. 6, p. 230),
i.e., also for extensions and sensitivity analyses. Since reported and calculated with-
drawal rates differed between studies and treatments (Tables 5.10 and 5.11), this
modeling approach was not consistent (as claimed), but a source of bias. While this
bias cannot be quantified on the basis of the information provided in the Assess-
ment Report, it almost certainly worked in favor of dexamphetamine (which had the
lowest “withdrawal rates” in the model, cf. Table 5.11and also Table 5.10).

As described earlier in some detail, a meaningful exploration of the effects of
non-compliance was rejected since “it was felt that [the required] modelling assump-
tions would not be reasonable given the lack of available data, which would render
any sensitivity analysis around compliance uninformative to decision-makers” (AR,
Ch. 6, p. 233). This assertion reflects the absence of a review of the existing literature
on treatment compliance (cf. above and Appendix, below) and is associated with
the decision to pool data from efficacy and effectiveness trials without distinction
between the trial methodologies for data accrual (cf. above). Instead it was simply
assumed that the phenomenon of non-compliance could be captured as a subset of
non-responders reported in short-term, predominantly well-controlled efficacy stud-
ies, and on this basis it was claimed that “the effect of compliance on response rates

Table 5.11 Synthesized response and withdrawal rates for primary economic analysis
For sources of input data used for synthesis (MTC model for meta-analysis by Assessment Group),
cf. Tables 5.7 and 5.10, above. The Assessment Report does not offer a discussion of the identical
standard deviations for DEX and MPH-MR12 despite the difference in patient numbers. Note
that the patient numbers given in the Assessment Report (Ch. 6, p. 236) slightly deviate from
those calculated on the basis of original study publications (see also AR, Table 6.2, p. 226). There
is however no indication that (or if so, which) additional studies might have been used for the
synthesis of response rates (contrary to an enigmatic statement in the Assessment Report – cf. AR,
Ch. 6, pp. 225ff., and AR, Appendix 3, pp. 333ff.). Standard deviations as reported by Assessment
Group. Source of response and withdrawal rates: AR, Table 6.6, p. 236

Treatment Response rate
(standard
deviation) reported
by Assessment
Group

Number of patients
(input for treatment;
from n clinical
studies)

Withdrawal rate
(standard
deviation) reported
by Assessment
Group

Number of
patients (input
for treatment,
from n clinical
studies)

DEX 75% (32%) 32 (from 1 study) 2% (5%) 32 (from 1 study)
MPH-IR 68% (30%) 154 (from 4 studies) 9% (5%) 157 (from 4 studies)
MPH-MR08 57% (33%) 155 (from 1 study) 8% (6%) 158 (from 1 study)
MPH-MR12 75% (32%) 923 (from 2 studies) 12% (4%) 923 (from 2 studies)
ATX 67% (37%) 473 (from 1 study) 11% (6%) 921 (from 6 studies)
Placebo 28% (4%) 209 (from 3 studies) 11% (2%) 539 (from 8 studies)
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to MPH-IR and MPH-ER is reflected in the model” (AR, Ch. 6, p. 250), although no
allowance was made in the model for treatment non-persistence due to compliance
problems (AR, Ch. 6, p. 246). Thus, all responders were assumed to remain on treat-
ment for the one-year time period of the model. Accordingly, despite the compliance
data and the data from the real-world study by Steele and colleagues (Steele et al.,
2004, 2006), it was concluded that there was “little evidence of a statistically sig-
nificant difference in the effectiveness [not: “efficacy”] of MPH-IR and MPH-ER”
(AR, Ch. 7, p. 263). Without doubt, this approach involved a potential bias against
all long-acting medications evaluated by NICE, i.e., MPH-MR08, MPH-MR12, and
ATX (Schlander, 2007d).

5+1 RCTs
(3-8 weeks
treatment
duration)

“Responder”

“Non-
Responder”

X

0.837

standard 
error
0.039

0.773

standard 
error
0.039

Utility 
weights
(derived 

from 
parent 
proxy 

ratings 
based on 
EQ-5D)

=>

CGI-I 
subscores
(secondary 

study endpoint; 
consisting of 

one item only, 
7-point scale 

for improvement 
“over baseline”)

QALYs
(differences between 

active “treatment 
strategies”

extending to the 
third or fourth 

decimal place only; 
assumed to fully 

capture compliance)

n=142 ADHD Patients
(of these: male, 87%; 

combined subtype, 89%; 
coexisting ODD, 38%)

36+1 
Treatment 
sequences
(12 months)

“Withdrawal 
Rates”

Mixed 
treatment 
comparison 
model

“Very 
much 

improved”

“Much 
Improved”

“Minimally
improved”

“Minimally
worse”

“Much
worse”

“Very 
much
worse”

“No
change”

Fig. 5.3 Primary economic model: “Effectiveness” inputs and outputs
For patient numbers and some information on heterogeneity of randomized clinical trials (RCTs)
used to estimate CGI-I- based response rates, see Table 5.7. For source of information on with-
drawal rates, see Tables 5.10 and 5.11
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5.5.3 Economic Model Results

On this basis, 37 possible treatment strategies (sequences) were defined for evalua-
tion (Figure 5.3 and Table 5.12; cf. AR, Appendix 8, p. 355), none of which accom-
modated a switching scenario between MPH formulations (cf. AR, Ch. 6, p. 221).
These were subsequently reduced to 19 strategies for analysis, without considering
combination therapy. The Assessment Group correctly noted that this maneuver led
to underestimation of decision uncertainty associated with its model (AR, Ch. 6,
p. 221).

Informed by utility values ascribed to responders and non-responders, health out-
comes were expressed in terms of quality-adjusted life-years (QALYs). Calculated
QALY differences between active treatment strategies (excluding the “no treatment”
option) were generally limited to the third or fourth decimal place (cf. AR, Table 6.7,
p. 237, and AR, Table A.1, p. 355).

Table 5.12 Treatment sequences modeled by Assessment Group
The Assessment Group’s new economic model featured 37 different treatment strategies (each of
those listed below with and without non-drug treatment, NDT), which were subsequently reduced
for “simplicity” to 19 treatment sequences. From the model description, it remains either unclear
whether, or can be excluded that (AR, p. 266), heterogeneity in terms of NDT (i.e., combination
therapy versus medication alone), treatment intensity (medication doses and, for MPH-IR [b.i.d.
versus t.i.d.] and ATX [o.a.d. versus b.i.d.; or t.i.d. in Spencer et al. (2002)], administration sched-
ules), as well as different patient populations (age, gender, subtypes studied, co-existent conditions
– cf. Tables 5.7 and 5.8, above), and – for the secondary extensions (“sensitivity analyses”) clinical
effectiveness criteria, as well as confounding effects between those, were addressed adequately.
None of the scenarios allowed for switching between different formulations of MPH (for instance,
from MPH-IR to MPH-MR), and it was assumed that treatment response would be independent
from prior treatment received. (See AR, Table 6.1, p. 222, Table 6.7, p. 237, and pp. 355ff.)

Treatment sequence 1st line 2nd line 3rd line 4th line

1 MPH-IR ATX DEX No treatment
2 MPH-MR08 ATX DEX No treatment
3 MPH-MR12 ATX DEX No treatment
4 ATX MPH-IR DEX No treatment
5 ATX MPH.MR08 DEX No treatment
6 ATX MPH-MR12 DEX No treatment
7 MPH-IR DEX ATX No treatment
8 MPH-MR08 DEX ATX No treatment
9 MPH-MR12 DEX ATX No treatment
10 ATX DEX MPH-IR No treatment
11 ATX DEX MPH-MR08 No treatment
12 ATX DEX MPH-MR12 No treatment
13 DEX MPH-IR ATX No treatment
14 DEX MPH-MR08 ATX No treatment
15 DEX MPH-MR12 ATX No treatment
16 DEX ATX MPH-IR No treatment
17 DEX ATX MPH-MR08 No treatment
18 DEX ATX MPH-MR12 No treatment
19 No treatment No treatment No treatment No treatment



108 5 NICE Appraisal of ADHD Treatment Options: A Critique

Resource utilization data came from expert estimates, with the average medi-
cation doses taken from the trials used for modeling. Unit costs were calculated
from the perspective of the NHS using the PSSRU compendium of the University
of Kent, Canterbury (Netten and Curtis, 2004). Primary (“base case”) analyses used
data from six studies reporting CGI-I scores, and secondary extensions included
synthesized response rates generated from CGI-S, ADHD-RS and SNAP-IV scores
(cf. above). Within this framework, probabilistic analyses were employed to pro-
duce cost-effectiveness acceptability curves for a variety of assumptions. This model
indicated, both in its base case analysis as well as in its various extensions (AR, Ch.
6, pp. 236ff.), that a strategy consisting of first-line dexamphetamine, second-line
methylphenidate (immediate-release formulations, MPH-IR), and third-line atom-
oxetine was optimal.

The approach pursued (Figure 5.2 and Figure 5.3) led to the inability of the
Assessment Group to differentiate treatment sequences on grounds of efficacy.
This is nicely illustrated by a number of inconsistent QALY rankings of treat-
ment sequences produced by the primary analysis (Table 5.13) which were not
discussed in the Assessment Report. Likewise, the size of the differences between
active treatment, e.g., “treatment sequence 13” (DEX initially, followed by MPH-
IR, ATX, and no treatment), and “no treatment” (“strategy 19”) appears very large.
Given the utility weights applied, it would require an overall response difference
between both “strategies” of 88 percentage points maintained over the 12-months
time frame. This seems especially remarkable given the double counting of non-
responders described earlier (which, however, affected the effectiveness estimates
for DEX less than those for the other treatments, cf. Table 5.11), and it can
only be explained by the opposite impact of two other assumptions, namely, that
response to treatment would be independent from response to prior medication
(AR, Ch. 6, p. 226), and that all patients would continue treatment over a full year
(AR, Ch. 6, p. 222). (As discussed earlier, both assumptions are not justified by
empirical data.)

Although the inconsistent QALY rankings disappeared after pooling of different
effectiveness criteria in secondary model extensions (AR, Table 6.20, p. 258), the
differences between treatment strategies remained very small, extending to the third
or fourth decimal place only. Another “sensitivity analysis” used different utility
weights, despite concerns about their validity (see above, Quality of Life and Utility
Estimates).

A further “sensitivity analysis” extended the time period to 12 years (from age
6 to age 18). This extension is potentially misleading because a time period of 12
years – to be meaningful – would have to incorporate an economic evaluation of
long-term sequelae associated with ADHD such as academic impairment, increased
risk of injuries and accidents as well as encounters with the criminal justice system,
etc. Current evidence of beneficial treatment effects on these sequelae is limited,
and the relationship between short-term symptomatic and functional improvement
and long-term outcomes has yet to be established (cf. Wilens and Dodson, 2004,
and many others).

Aside from a casual note (AR, Ch. 6, p. 247: “the model also does not include
long-term benefits of treatment, which could perhaps be avoidance of jail, lower
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numbers of exclusions from school and improved peer relations”) and the criticism
of previous reviews (e.g., AR, Ch. 5, p. 192) and company submissions to NICE
that they did not address long-term effects of medication (e.g., AR, Ch. 5, p. 201,
p. 219), the Assessment Report does not provide any hint that the importance of
this issue was recognized. There is no discussion (beyond the note on p. 247) in
the Assessment Report of this limitation of currently available clinical and eco-
nomic evaluations of ADHD, despite a statement that “long-term outcomes associ-
ated with ADHD” would be “discussed in [. . . ] the report” (AR, Ch. 6, pp. 220
and 221). In particular, the issue of long-term sequelae is mentioned neither in
the Executive Summary (AR, pp. 14ff.) nor in the concluding Discussion section
(AR, Ch. 7, pp. 263ff.) of the Assessment Report. Consequently, the Assessment
Group did not address this important need for further research (cf. AR, Ch. 7,
p. 267f.), except for the generic caveat that “new data on long-term outcomes
could change the analysis significantly” (AR, Ch. 6, p. 261; cf. also AR, Executive
Summary, p. 20).

This gap appears relevant against the background that Porzsolt and colleagues
(2005) identified “a serious problem” in “HTA reports which [. . . ] express limita-
tions in the discussions (read by many scientists), but not in the conclusions (read
mainly by policy-makers).” Indeed a working group including the senior author of
the NICE Assessment Report considered it “best practice” to report in scientific
summaries the aspects of an assessment for which information is lacking or uncer-
tain (Busse et al., 2002), and the NHS Centre for Reviews and Dissemination (CRD)
recommended a framework for the discussion section of reviews, which should
explicitly include an appraisal of the quality of the review, and address potential
biases in both the primary studies and the review, as well as unanswered questions
and implications for future research (CRD, 2001).

In addition to these limitations, the long-term extension of the economic model
must have been particularly prone to bias from the factual exclusion of compli-
ance issues, since these were assumed to be fully captured by the short-term studies
selected for analysis. Another peculiar observation is the use of discount rates devi-
ating from NICE guidance”, despite an explicit statement to the contrary (“in accor-
dance with NICE guidance”, AR, Ch. 6, p. 223). The long-term model extension
again produced inconsistent QALY rankings (Table 5.14).

As an interim summary of the above, the economic model was impaired by tech-
nical anomalies and prone to bias in various ways. For example, treatment strategies
were unequally affected by the phenomenon of double counting non-responders.
Further to this, the model effectively excluded any consideration of compliance
problems. Given the limitations in enabling differentiation between treatment strate-
gies on grounds of their “effectiveness” (actually, their “efficacy”) as determined pri-
marily on the basis of CGI (sub)scores and so derived QALY calculations, the results
generated by the Assessment Group were ultimately driven by drug cost differences.
Opportunities were missed to gain insights from disease-specific measures (such as
Conners’ ratings; cf. below, Chapter 6, Discussion). Owing to the incomplete search
for published data, the results of two published cost-effectiveness studies using other
outcome measures (Conners’ ratings of inattention and overactivity) as clinical end-
points were not considered. Although the Assessment Group did mention a number
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of caveats, these limitations did not prevent them from claiming that their model
“clearly identified an optimal treatment strategy” (e.g., AR, Ch. 7, p. 266).

5.6 Appraisal and Appeal Process

In a meeting on February 15, 2005, the NICE Appraisal Committee met with rep-
resentatives of the Assessment Group to discuss “the clinical effectiveness and cost
effectiveness of methylphenidate, atomoxetine and dexamfetamine – ADHD (in
children and adolescents) on the basis of the evidence before them” (NICE, 2005b).
A core piece of the evidence was the Assessment Report. The meeting minutes
provide little information about details other than that none of the present members
of the Assessment Group declared any relevant conflicts of interest47, and that topics
of the discussion included, among others, “issues such as variations in measures of
efficacy across trials,” “the availability of long-term studies,” “the issue of single
daily dose regimens versus multiple-dose regimens.”

The resulting Appraisal Consultation Document (ACD; NICE, 2005a; for a sum-
mary of recommendations, cf. above, Chapter 3) indicated the Committee rec-
ognized that “ADHD is defined by the core signs of inattention, hyperactivity
and impulsiveness,” while the effectiveness review provided by the Assessment
Group had focused exclusively on improvements in hyperactivity. The Commit-
tee also noted differences between ICD-10-defined “hyperkinetic disorder” (HKD)
and DSM-IV-defined ADHD, with the severe combined subtype of ADHD being
most similar to HKD, and the frequent co-existence of other conditions such as
oppositional defiant disorder, conduct disorder, anxiety, depression and some oth-
ers – although the Assessment Report had not addressed clinical and therapeutic
implications of subtypes and comorbidity. From the sections of the ACD on clinical
effectiveness and cost-effectiveness it becomes evident to what extent the Appraisal
Committee relied on the Assessment Report. In particular, notable gaps left by the
Assessment Report were not filled but carried forward. Regarding the effective-
ness review, one important gap concerned the study by Newcorn and colleagues
(2004, 2005) later referred to as “LYBI.” Gaps in the cost-effectiveness review con-
cerned recent cost-effectiveness studies (Jensen et al., 2004; Schlander et al., 2004a;
Schlander, 2004b; Iskedjian et al., 2003; Annemans and Ingham, 2002; De Ridder
and De Graeve, 2002). In addition, the anomalies of the Assessment Report were not
revealed but carried forward, such as the inappropriate interpretation of the “three
weeks duration” cut-off for study inclusion, the pooling of efficacy and effective-
ness studies in the data synthesis process, or the idiosyncratic way response and
withdrawal rates were estimated to populate the model. These observations under-

47 This declaration confirms an earlier, similar statement in the Assessment Report (AR, p. 3):
“None of the research team has any conflicts of interest to declare.”
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score the crucial importance of the Assessment Report as the core of the appraisal
process48.

However, the Appraisal Committee departed from the Assessment Group’s con-
clusions on one key point. Largely on the basis of one crossover study in 32 females
and a duration of each treatment period of three weeks, that had failed to qualify
for the effectiveness review, the Assessment Group had claimed that, “for a decision
taken now, . . . the results of the economic evaluation clearly identified an optimal
treatment strategy . . . that is, dexamphetamine first-line. . . ” (e.g., AR, pp. 19; italics
added). In contrast, the Appraisal Committee concluded that “Given the limited data
used to inform response and withdrawal rates and the small differences in QALY
gains generated, it is not possible to distinguish between the different strategies on
the grounds of cost effectiveness” (ACD, section 4.2.5).

As all economic models converged in indicating incremental cost-effectiveness
ratios (ICERs) versus no treatment well below £20,000/QALY gained (indeed, for
all strategies assessed, below £7,000 per QALY gained in the Assessment Group’s
model), the Committee found that “all strategies were cost-effective” (ACD, section
4.2.5). Further considerations of the Committee (ACD, section 4.3) demonstrate
substantial sensitivity to individual clinical situations, including compliance prob-
lems (even though these had not been included in the economic evaluation of the
Assessment Group). Its final proposal for implementation and audit was “if there is
a choice of more than one appropriate drug, the drug with the lowest cost is pre-
scribed” (ACD, section 7.3.4). Therefore, this final proposal can only be interpreted
as a consequence of the Comittee’s inability to differentiate treatment options on
grounds of effectiveness or cost-effectiveness (cf. ACD, Section 4.2.5).

The Appraisal Committee convened again on April 21, 2005 to prepare the Final
Appraisal Determination (FAD) document in consideration of comments on the
ACD received from consultees. From the meeting minutes (NICE, 2005d) it can
be seen that the discussions included “randomized trials comparing atomoxetine
with methylphenidate” and “the cost of atomoxetine when given in twice-daily reg-
imens.” Relatively minor changes in guidance compared to the ACD have been
briefly described earlier (cf. Chapter 4, NICE Appraisal of ADHD Treatments).
Aside from the deficiencies of the Assessment Report (as previously described)
being carried forward, two major issues can be identified following the hints from
the (otherwise not very informative) meeting minutes.

1. In the FAD, section 4.1 on clinical effectiveness was modified in relation to the
corresponding section in the ACD. The contents of the discussion of comparative
studies between MPH-IR and MPH-MR were amended to reflect the “real-world”
comparison by Steele et al. (2004, 2006), which was briefly summarized although
not quoted as a source. Rather than acknowledging its value as a pragmatic trial
reflecting clinical practice (cf. above, regarding external versus internal validity of
clinical studies, i.e., the distinction between efficacy and effectiveness), a remark

48 It is not transparent from the documents published by NICE whether consultees had commented
on (some of) these issues; however, based on the appeal decision and its explanation (cf. main text
below), one might speculate this to be the case.
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was added that “this study was open-label and so should be interpreted with cau-
tion,” and the overall conclusion remained unchanged.

A further amendment was made in the section of the FAD devoted to comparative
trials between atomoxetine and methylphenidate. It is clear from the data provided
that study “LYBI” (Newcorn et al., 2004, 2005) was now added, which had been
omitted in error from the Assessment Report. (This omission had also been carried
forward into the ACD.) This was a six-week, double-blind comparison between ato-
moxetine (b.i.d.) and modified-release methylphenidate (MPH-MR12) once daily,
co-authored by three employees of (and sponsored by) the manufacturer of atomox-
etine, and showed statistically significant superiority of the efficacy of MPH-MR12
over atomoxetine using ADHD-RS scores as the clinical endpoint (cf. Table 5.15).
As such it supported results from an earlier open-label study (sponsored by the
manufacturer of MPH-MR12) comparing both treatment options (Kemner et al.,
2004, 2005).

Correspondingly, the summary “consideration of the evidence” was modified.
Whereas the conclusion (“the Committee was not able to differentiate between the
drugs on the grounds of clinical effectiveness”) remained unchanged, reference was
now made in the FAD for the first time to “statistically significant differences in
measures of effectiveness between drugs” (FAD, section 4.3.2; NICE, 2005c).

It was argued that methodological flaws in these studies (i.e., the trials by Steele
et al., 2004, 2006; Kemner et al., 2004, 2005; and Newcorn et al., 2004, 2005)
limited their persuasive value. However the “flaw” in Steele et al. (2004, 2006) of
being open-label might in fact be an essential component of its key strength, namely
increasing the external validity of its results.

As to the studies by Kemner et al. (2004, 2005) and Newcorn et al. (2004,
2005), it was specifically argued that the exclusion (by design or in effect) of
patients who had not previously responded to stimulants may have biased the com-
parison between atomoxetine and methylphenidate. This is a valid concern, urg-
ing to exercise the utmost caution regarding any “superiority” claim in favor of
methylphenidate on this basis.

On a separate but minor note, the introduction of this argument at this phase of
the appraisal added to the inconsistencies of the prior assessment phase, since no
such exclusion criterion had been applied to studies for inclusion in the effective-
ness review or cost-effectiveness modeling (cf. also below, appeal by the manufac-
turer of MPH-MR12)49. It also remains unclear whether (and if so, to what extent)
inclusion of the “LYBI” study (or, more relevant in this context, given the inclusion
and exclusion criteria of the study, its sub-group analysis based on stimulant-naïve
patients – cf. Newcorn et al., 2005; see Table 5.15) in the meta-analysis by means of

49 For economic modeling, a number of assumptions had to be made. In the present context it
should be noted that these included “that the treatment effects are independent of treatments previ-
ously received. In other words, the response rate to MPH-IR is the same if it is received as 1st line
therapy as when it is received following failure on dexamphetamine or atomoxetine” (AR, Ch. 6,
p. 226).
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116 5 NICE Appraisal of ADHD Treatment Options: A Critique

mixed treatment comparison might have changed the effectiveness estimates used
for economic modelling.50

2. The second hint “hidden” in the meeting minutes (NICE, 2005d) refers to
administration schedules of atomoxetine employed in clinical studies. Indeed in
some trials (e.g., that reported by Spencer et al., 2002) patients took atomoxetine
twice daily (with the effect of doubling NHS acquisition costs compared to once
daily administration; cf. Table 1.2). It is not transparent from the published data
whether this had been adequately reflected by an adjustment that the Assessment
Group had introduced in its economic model, accounting for approximately 10% of
atomoxetine patients being treated b.i.d. (cf. AR, Ch. 6, p. 235; Table 6.5). However,
a new paragraph was added to the FAD explicating that the Committee “noted that
since the unit cost of a dose of atomoxetine is the same regardless of the strength,
twice-daily dosing could double the cost of treatment with this drug” (FAD, section
4.3.7). Also section 4.3.4 of the FAD (NICE, 2005c) was altered by deletion of a
sentence from the earlier ACD version, which had referred to once-daily dosing and
had read: “The Committee noted that atomoxetine was normally given in a single
daily dose and could also be suitable in circumstances where multiple daily dosing
was impracticable.”

Given the above, the manufacturer of MPH-MR12 lodged an appeal against the
FAD, and the resulting proceedings can be traced more easily than the appraisal
process itself since the “Decision of the Appeal Panel” published by NICE (NICE,
2005h) provides much more detailed information. One of the grounds for appeal
related to the omission of study “LYBI” (Newcorn et al., 2004, 2005) from the
assessment process and its subsequent different treatment during the Appraisal
Committee’s development of the FAD, due to its quality rating according to the
study exclusion criterion “prior failure to respond to stimulants”51. Another ground
for appeal was, in essence, related to the appellant’s claim that MPH-MR12 had
been shown to be more effective and less costly than – and hence dominating –
atomoxetine. The appeal apparently did not relate to the lack of attention paid to
the distinction between efficacy and effectiveness trials by the Assessment Group,
and subsequently the Appraisal Committee, nor to the inappropriate integration in
the MTC-based data synthesis of the pragmatic “real-world” study by Steele and
colleagues (2004, 2006). As described earlier (see Chapter 4, above), the appeal
was dismissed.

50 In the documentation of the decision of the Appeal Panel (NICE, 2005h), it is confirmed that
study “LYBI” had been omitted in the assessment; it is merely stated that the Appraisal Committee
had “fully considered” the study when developing the Final Appraisal Determination. However,
the Appraisal Committee usually does not perform quantitative analyses.
51 As noted above (section on Economic Model), this created an inconsistency.
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Chapter 6
Discussion and Implications

There can be little doubt that the National Institute for Health and Clinical Excel-
lence and, in particular, its Appraisal Committee and the Assessment Group,
were presented with a challenge in synthesizing clinical data and generating eco-
nomic evidence relating to the treatment of attention-deficit/hyperactivity disorder
(ADHD). The reasons why this was a challenging task include the potential impact
of diagnostic criteria, co-existing conditions (“comorbidity”), the variation of
patient populations (e.g., age and gender) studied, the broad range of clinical
outcome measures, and the number of clinical studies often of limited scale and
duration. Due to this complexity, the ADHD technology appraisal may serve as an
attractive case study to explore how well the specific processes adopted by NICE
serve their purpose to provide health care policy-makers with objective, reliable,
timely, and valid information useful for rational priority setting. This question is
of international interest at a time when many jurisdictions perceive NICE as a
prominent role model for transparent health technology appraisals, including the
application of advanced economic methods.

6.1 The Case Study

Despite (or, perhaps because of) the strong face validity attributed by many
observers to the approach adopted by NICE (e.g., Buxton, 2006; Pearson and
Rawlins, 2005; Neumann et al., 2005a; WHO, 2003; Towse and Pritchard, 2002;
Maynard, 2001b), notwithstanding some inevitable concerns, and in light of the
substantial resources invested into the assessment and appraisal process, the results
of this technology appraisal can only disappoint.

The findings of the critique above must cast doubt on the robustness of the NICE
technology appraisal process. Specifically, the review of Technology Appraisal No.
98 revealed a variety of issues related to (1) its narrow scope, including substantive
gaps in scope between the technology appraisal and the related development process
of clinical guidelines, (2) the search for and selection of evidence for assessment, (3)
the distinction between efficacy and effectiveness and the role of treatment compli-
ance in ADHD, (4) data synthesis across heterogeneous effectiveness measures and

119
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study types, (5) an economic model prone to distortion and bias, double-counting
non-responders and extrapolating long-term outcomes on the basis of a small num-
ber of short-term studies, and (6) some process-related issues, which will be dis-
cussed later in more detail, notably concerning certain aspects of its transparency
and relevance (Table 6.1; see also Table 6.8, below). The ADHD health technology
assessment therefore is open to critique regarding all four essential components
of a review question (CRD, 2001), namely the population studied, the choice of
interventions, the clinical and economic outcomes criteria used, as well as the study
designs and selection criteria.

As noted earlier, the Final Appraisal Determination (NICE, 2005c) and guidance
(NICE, 2006b) by NICE did not endorse the “clear conclusions” of the technology
assessment but stated that “given the limited data used to inform response and

Table 6.1 Summary critique of NICE ADHD appraisal

Narrow scope
• Excluding psychosocial interventions and persistence of ADHD into adulthood
• Role of diagnostic criteria and co-existing conditions not addressed
• (although included in scope)

Data selection for assessment
• Search strategy deviating from assessment protocol
• (idiosyncratic interpretation and/or violation of specified search criteria)
• Reliance on CGI-I subscores for primary economic analysis
• (economic model departing from clinical effectiveness review)
• Reliance on short–term data (3–8 weeks in primary model)
• to extrapolate long-term outcomes (one year, extensions up to 12 years)

Efficacy versus effectiveness distinction
• Compliance issues assumed to be captured by randomized controlled trials (RCTs),
• with implications for the valuation of long-acting medications
• Real-world evidence not covered, although suggestive of substantial impact
• of non-adherence and non-persistence on ADHD treatment effectiveness

Data synthesis across studies and endpoints
• Remaining evidence base (after application of selection criteria)
• insufficient to assess relative value of treatment options assessed
• Synthesis of response rates derived from heterogeneous endpoints
• (e.g., pooling of clinical global impressions and narrow-band symptom scales)
• Synthesis of data from heterogeneous studies
• (e.g., pooling of data from pragmatic open-label studies and double-blind RCTs)

Economic model
• Not transparent, partially enigmatic description (e.g., inclusion of studies)
• Double counting of non-responders as a potential source of bias
• Interpreting narrow-band symptom scales as “quality of life instruments”
• Exclusive focus on cost per quality-adjusted life year (QALY) gained
• (and incomplete discussion of cost-effectiveness models in the public domain)
• Extended time horizon of 12 years without considering long-term sequelae
• (confounded by technical anomalies, e.g., discount rates applied)

Appraisal process
• Moderated the “clear conclusions” suggested by assessment report
• (despite some caveats mentioned in the assessment report)
• Could not compensate for the gaps of the technology assessment report
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withdrawal rates, it is not possible to distinguish between the different strategies on
the grounds of cost-effectiveness” (NICE, 2005c, 2006b). Thus the two-stage
technology appraisal process adopted by NICE, separating assessments from
appraisals, enabled NICE to moderate the putatively “clear conclusions” of the
Assessment Report. It could not, however, compensate for the gaps of the technol-
ogy assessment.

As no differences between the various treatments for ADHD were found in terms
of effectiveness, the economic model and differences in cost-effectiveness were
driven by drug cost (cf. AR, Ch. 7, pp. 263ff.). The Final Appraisal Determination
(FAD, section 4.3.7) followed this line as the Appraisal Committee “considered
that for the majority of potential users, where there is a choice of more than one
appropriate product on clinical grounds, the product with the lowest cost (taking into
account the cost per dose and the number of daily doses) should be prescribed.” Thus
the economic evaluation of this technology appraisal has added little to the drivers
of rational prescribing choice beyond clinical parameters (indication, contraindi-
cations, adverse event profiles of the products, plus some general considerations
related to the specific treatment setting and “individual preferences”) and drug cost
(minimization).

Most likely many clinicians, patients, and parents/guardians will, nevertheless,
welcome the recommendations, as they are broad enough to provide maximum
discretion in choice of treatment. The question remains, however, whether the eco-
nomic evaluation in the NICE appraisal has been utilized to its full potential, i.e.,
to provide meaningful information about the relative cost-effectiveness of treatment
alternatives and to support the most efficient use of scarce NHS resources. This
is because it can be argued that presenting opportunities to differentiate between
treatment options (beyond cost comparison) have indeed been missed during the
NICE appraisal process.

A number of observations raise doubt whether this missed opportunity was
purely attributable to the complexities of the problem at hand and/or the limitations
of the available evidence.

Abstracting from technical anomalies of the Assessment1, a candid explanation
of the failure to differentiate between treatment alternatives is the restrictive use of
clinical data and the dependence of the primary economic model on CGI-I sub-scale
scores from only six studies with limited treatment durations ranging from three to
eight weeks. Secondary model extensions were problematic because of the substan-
tial heterogeneity of “response” criteria (alongside other variable constraints across
studies, such as co-existing conditions, doses administered, treatment duration, con-
comitant psychosocial interventions, and others), and potential confounding effects
between clinical endpoints and treatment alternatives. These predominantly short-
tem quantitative data were combined with an array of assumptions to construct and
model different sequences of (long-term) treatment alternatives, a process notably

1 The term “technical anomalies” here relates to deviations from the NICE “reference case” (NICE,
2004c) and to a range of consistency problems identified in the Critique, Chapter 5, above. See also
Appendix.
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distinct from the decisions related to clinical pathways that ultimately should be
informed by the analysis. In their broadest sense, two critical choices by the Assess-
ment Group can be interpreted as reflecting NICE technical guidance, stipulating
an exclusive focus on QALYs “derived from a standardised generic (non-disease-
specific) instrument” to value health effects (hence the selection of the CGI-I), and
the aim to provide quantitative synthesis of such data. NICE guidance, however,
does acknowledge that there may be situations “where the analysis may have to be
restricted to a qualitative overview” because “sufficient relevant and valid data are
not available” (NICE, 2004c).

The potential for misleading findings of quantitative meta-analyses is well-
established (Egger and Smith, 1995), and there have been some important publi-
cized cases where large trials did not confirm results from prior meta-analyses that
were based on a limited number of relatively small studies (Petitti, 2000; Egger
and Smith, 1995; Borzak and Ridker, 1995; Chalmers et al., 1987a). This has driven
some concern about the replicability of meta-analyses (Petitti, 2000; Chalmers et al.,
1987b) in light of the realization that the output quality of any type of data synthesis
cannot exceed the quality of its input2.

In the present case, the quality of the input was largely determined by the psycho-
metric properties of the CGI-I sub-scale score (cf. above, Chapter 5, Quality of Life
and Utility Estimates), which had been transformed into response rates on the basis
of small patient numbers (for dexamphetamine, derived from a study previously
excluded for quality concerns) resulting in large binomial confidence intervals (for
dexamphetamine, 67% to 95%)3. In none of the studies, CGI scores had been the
primary endpoint, and their dichotomization led to additional statistical distortions
(Hunter and Schmidt, 1990). Considering the properties of this outcome measure,
it is not surprising that sensitivity analysis in the form of model extensions using
other definitions of response (thereby adding heterogeneity) did not alter the inabil-
ity of the synthesis to differentiate between alternatives. In this situation the general
conclusion applies that meta-analysis is “essentially explorative analysis, not a sub-
stitute for conduct of large trials” (cf. Petitti, 2000, p. 271; Borzak and Ridker, 1995;
Peto et al., 1995).

The exclusive pursuit of a QALY-focused approach by the Assessment Group,
which essentially followed NICE guidance (NICE, 2004c), led to the exclusion
of important sources of some information on ADHD treatment effectiveness. The
exploitation of these additional sources would have not necessarily constituted
an alternative to the use of cost-utility evaluation but could well have been used
as complementary information (thereby avoiding a departure from the theoretical

2 Eysenck (1978) provocatively called meta-analysis “an exercise in mega-silliness,” stating:
“‘Garbage in – garbage out’ is a well-known axiom of computer specialists; it applies here with
equal force.”
3 Standard deviations after data synthesis by the Assessment Group are provided in Table 5.11 (cf.
also AR, Ch. 6, Table 6.6, p. 236; Table 6.15, p. 253; Table 6.18, p. 255). Interestingly, despite sub-
stantial differences in patient numbers and a dichotomous endpoint, standard deviations reported
by the Assessment Group did not differ between dexamphetamine and methylphenidate, especially
MPH-MR12 (see Table 5.11; AR, Table 6.6, p. 236).



6.1 The Case Study 123

framework adopted by NICE – see also Chapter 7, Which Way Forward?). Assum-
ing that the acceptability of the treatment options evaluated had been established in
principle (either by cost-utility analysis or by another explicit criterion, for instance
“fair innings”-type reasoning4 as proposed by Alan Williams in 1997, alone or
in some combination), then cost-effectiveness analysis using endpoints other than
QALYs might have provided an appropriate tool “to identify the most cost-effective
treatment strategy for children and adolescents with ADHD, once [. . . ] a need for
medical management” has been established (the Assessment Group used this word-
ing to describe the scope of its review, see AR, Ch. 6, p. 220)5.

6.1.1 Insights from Clinical Long-Term Studies

As indicated earlier (cf. Chapter 5, Scoping), a number of long-term clinical tri-
als were available at the time of the assessment. Among these studies, the NIMH-
initiated 14-months Multimodal Treatment Study (MTA) is of particular relevance
(MTA Cooperative Group, 1999a,b). Meanwhile, 36-months follow-up data have
become available from this study (MTA Cooperative Group, 2004; Arnold et al.,
2005). The MTA contributed 42% of the 1,379 patients included in the review by
Schachar et al. (2002), and in that review it was the only trial that provided infor-
mation on all 20 clinically relevant elements selected a priori for extraction. Also in
the AHRQ systematic review by Jadad and colleagues (1999), the MTA Study was
the one trial that received the maximum quality score.

Since these reviews another important long-term study (conducted in New
York and Montreal) of 103 children treated over 24 months has been published6,
comparing methylphenidate treatment alone or in combination with two different
psychosocial interventions (Klein et al., 2004). These investigators found “no sup-
port for adding ambitious long-term psychosocial interventions to improve ADHD
and oppositional defiant disorder symptoms” for stimulant-responsive children with
ADHD (Abikoff et al., 2004a). Benefits from methylphenidate (administered at
average daily doses of 36 mg divided in three administrations [“36 mg/d t.i.d.”]
at the end of year 1 and 38 to 41 mg per day at the end of year 2, accompanied

4 The idea of “fair innings” is mentioned here merely as an example of an alternative and should not
be misunderstood as an endorsement of this approach. It has been suggested by health economists
that NICE might be doing better if it accepted and explicitly incorporated a rule of rescue or a fair
innings approach (Freemantle et al., 2002) – cf. Chapter 7, Which Way Forward?
5 Drummond and colleagues, in their highly respected textbook (2005), note “cost-effectiveness
analysis is of most use when a decision maker . . . is considering a limited range of options within
a given field” (Drummond et al., 2005, p. 103).
6 The Assessment Report does not mention this trial even though the observed stability of benefits
over time (confirmed by a placebo substitution phase after one year of treatment; Klein et al.,
2004; Abikoff et al., 2004a) provides additional insights extending the evidence base related to
methylphenidate treatment of ADHD. It seems conceivable that the exclusion of this study reflects
the relatively narrow scope of the assessment and a rigid application of study inclusion criteria
(NICE, 2003; King et al., 2004a).
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by once monthly medication visits7; Klein et al., 2004) were stable over two
years, including effects on symptom improvement (Abikoff et al., 2004a), negative
parental behaviors (Hechtman et al., 2004b), and social functioning (Abikoff et al.,
2004b). Also short-term improvements of academic achievement and emotional
status were maintained over two years, with no evidence of additional benefit
from psychosocial interventions (Hechtman et al., 2004a). Furthermore, after 12
months children were switched to single-blind placebo, and methylphenidate was
reinstituted when clinically indicated (as determined by an increase of 25% of
the CTRS hyperactivity factor). All children relapsed when switched to placebo.
These findings provide an important insight into the effects of treatment over time,
although they are not mentioned in the Assessment Report. Most likely, this source
of relevant information was not considered because the study did not exactly fit the
search criteria defined in the assessment protocol (King et al., 2004a). However, the
same is true for the NIMH MTA Study.

There has been no dispute among child and adolescent psychiatrists that the MTA
Study, which involved 579 children with ADHD, represents the landmark study or
“the mega trial”8 in this field, that continues to provide crucial information about
the relative efficacy of the major proven forms of treatment, i.e., high-quality med-
ication management, intense behavioral interventions, and the combination of both
– data that do not lend themselves to simplistic interpretations (cf. Taylor, 1999;
Pelham, 1999; Jensen, 1999). It has been argued from a UK perspective that perhaps
the clearest messages arising from the MTA Study are (a) that “intense and frequent
monitoring [of medication management] ... is likely the key to improving results”9

and (b) that “the challenge [is] to improve the focus and methods of psychological
treatments” (Taylor, 1999).

For an interpretation of the key findings of the MTA Study, it is necessary to
appreciate that it was an extensively standardized, highly manualized comparison
of three treatment strategies and routine community care in the United States and
Canada. All four approaches tested were highly effective and showed substan-
tial improvement from baseline at 14 months (MTA Cooperative Group, 1999a).
Two thirds of the children in the community comparison group received medica-
tion, principally methylphenidate (average daily dose at study completion 22.6 mg,
administered, on average, as 2.3 divided daily doses). Emphasis on subject rapport,
extensive use of manuals, and regular supervision of therapists by skilled clinician

7 For cost-effectiveness evaluations of ADHD treatment strategies, another relevant aspect of this
study is that its methylphenidate dose regimen corresponds closely to that used in the MTA medica-
tion management strategy (see main text, below). It was achieved without the administration of an
MTA-style double-blind multiple-switch dose titration protocol (cf. Greenhill et al., 1999, 2001a).
8 The term “mega trial” is used here with reference to Egger and Smith (1995).
9 This suggestion by Eric Taylor (1999) also points – inter alia – to the importance of treatment
compliance in the management of patients with ADHD. Eric Taylor has emphasized the importance
of treatment compliance on various occasions, for example, in his recent contribution to the “Clini-
cian’s Handbook of Child and Adolescent Psychiatry” (Gillberg et al., 2006; Taylor, 2006). He also
co-authored a “European treatment guideline” recommending availability and use of long-acting
medications for ADHD, which noted the potential advantages associated with the omitted need of
a midday dose, usually to be taken at school (Banaschewski et al., 2006).
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investigators, together with robust monitoring measures, ensured a high degree of
protocol adherence (“fidelity and compliance”) for the active three treatment strate-
gies investigated (MTA Cooperative Group, 1999a). Psychosocial interventions in
the MTA Study involved three major integrated components, comprising parent
training, school intervention, and summer treatment program, and was designed
to maximize the opportunity to demonstrate treatment effects (Wells et al., 2000;
Wells, 2001), not cost-effectiveness. Medication management in the MTA consisted
of a structured set of algorithms (starting with a double-blind, daily-switch titration
protocol for methylphenidate, followed sequentially by dextroamphetamine, pemo-
line, and imipramine, until a satisfactory response was obtained) rather than a single
medication, which like the behavioral interventions were accompanied by exten-
sive measures to ensure protocol fidelity. Of 289 children randomized to medication
management, 256 adhered to and completed the full titration protocol. Of those 77%
(198 out of 256) responded to one of the methylphenidate titration doses, and 88%
(174 out of 198) were still taking methylphenidate at the end of maintenance at 14
months. Mean doses of methylphenidate at the end of 14 months were 31.1 mg per
day for the combination management group and 38.1 mg per day for the medication
management group (p<0.001); both groups received MPH-IR divided in three daily
doses (“t.i.d.”; cf. Greenhill et al., 1999, 2001a; Vitiello et al., 2001).

A wide range of outcome measures was assessed in the MTA Study, and complex
relationships were observed between parameters (Owens et al., 2003). For instance,
the presence of comorbidity was found to be an important variable influencing
treatment response (Jensen et al., 2001a). One of these outcome analyses, that
described response rates based on averaged parent and teacher ratings of ADHD
and oppositional-defiant disorder symptoms on the SNAP-IV scale (Swanson et al.,
2001), was used for economic analyses, including the present NICE assessment.
So defined response rates were 25% for the community comparison group, 34%
for behavioral management, 56% for medication management, and 68% for the
combination of both (Swanson et al., 2001). At 10 months beyond the intensive
treatment phase, the medication management strategy continued to show significant
superiority over the behavioral management and community comparison groups for
ADHD and oppositional-defiant symptoms, although effects were attenuated after
the 14-months trial period. Continuing medication use was found to mediate, in
part, the superiority of the medication management and combined strategies (MTA
Cooperative Group, 2004).

Economic evaluations confirmed the value of intensive medication management
also in terms of its relative cost-effectiveness; with incremental cost-effectiveness
ratios (ICERs) for one additional patient with symptomatic normalization over a
time frame of 12 months at around US-$ 350 for medication management (ver-
sus community care) and US-$ 2,500 for combination treatment versus behavioral
treatment only (Jensen et al., 2004, 2005; Schlander et al., 2004a). For pure ADHD
(i.e., ADHD according to DSM-IV diagnostic criteria, without co-existing anxi-
ety, depression, conduct or oppositional defiant disorder), medication management
dominated (i.e., it was more effective and less costly than) community care, and
combination treatment versus behavioral treatment was associated with an ICER of
US-$ 940 (Figure 6.1).
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Fig. 6.1 Primary MTA-based cost-effectiveness analysis
Analysis of clinically proven treatment strategies for ADHD based on the NIMH MTA Study
(Jensen et al., 2004, 2005; Schlander et al., 2004a), compared to the community care group of
the study. Horizontal axis: incremental effectiveness, as determined by response rates according
to SNAP-IV symptom normalization (Swanson et al., 2001). Vertical axis: incremental cost per
patient from a US payers’ perspective (US-$, 2000). Note that these data had been in the public
domain at the time of the NICE assessment

This translated into estimates of cost per QALY gained for medication manage-
ment versus community care ranging between US-$ 3,000 and US-$ 5,500 for the
overall DSM-IV-defined study population; in patients with pure ADHD, medication
management dominated community care. Estimated costs per QALY for the com-
parison between combined treatment and behavioral management ranged between
US-$ 20,000 and US-$ 40,000 for the overall study population, and US-$ 8,000 to
US-$ 15,000 for pure ADHD (Jensen et al., 2005; Schlander et al., 2004a, 2005a).

A reanalysis for the patient sub-group that met ICD-10 diagnostic criteria for
hyperkinetic disorder (cf. Santosh et al., 2005) confirmed the cost-effectiveness
ranking of alternative strategies for the overall study population, further high-
lighting the economic attractiveness of intense medication management (Schlander
et al., 2005a).

In the meantime, European cost-effectiveness evaluations on the basis of the
NIMH MTA Study have become available (cf. Box 3). In order to address portability
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Box 3 International relevance of the NIMH MTA study The NIMH-
initiated Multimodal Treatment study (“MTA”) currently represents the
“mega-trial” in the field of clinical ADHD research, comparing three
intense, “high-quality” treatment strategies (medication management, behav-
ioral treatment, and the combination of both) with community care (MTA
Cooperative Group, 1999a,1999b; for a brief description, see Chapter 6.1.1,
Insights from Clinical Long-Term studies).
Patient-level data from the study were used to gain insights into the cost-
effectiveness of the major clinically proven forms of ADHD treatment in
the United States. Without exception, the MTA-based evaluations reported
incremental cost-effectiveness ratios (ICERs), included both deterministic and
probabilistic sensitivity analyses by nonparametric bootstrapping, and cal-
culation of cost-effectiveness acceptability curves (CEACs). Direct medical
costs were calculated using resource utilization data from the study, exclud-
ing its research component, in combination with unit costs determined from a
payers’ and from a societal perspective.
Primary analyses focused on symptomatic normalization rates (as determined
using the SNAP-IV parent and teacher rating scale, which captures symp-
toms within the domains of inattention, hyperactivity/impulsivity and oppo-
sition/defiance, reflecting the definitions for ADHD and oppositional defi-
ant disorder according to the DSM-IV and ICD-10 classifications; Swan-
son et al., 2001) and found an intense medication management strategy
economically attractive (Jensen et al., 2004, 2005; Schlander et al., 2004a,
2005a).
Secondary extensions of these analyses looked at functional improvement
as the therapeutic outcome of interest, using the Columbia Impairment
Scale as a measure of clinical effectiveness (Foster et al., 2005, 2007). The
Columbia Impairment Scale captures four domains of impairment, i.e., inter-
personal relations, psychopathology (for example, depression, anxiety, or
behavior problems), schoolwork, and use of leisure time. The questionnaire
is completed by parents, and the scale has good internal consistency and
construct validity (Bird, 2000; Bird et al., 1993, 1996). These secondary
evaluations revealed a marked impact of comorbidity on the relative cost-
effectiveness of MTA treatment strategies, indicating that – at higher levels
of willingness-to-pay – for patients with internalizing comorbidity (i.e., anx-
iety or depression; 14% of the study population) behavioral treatment and
for patients with both internalizing and externalizing comorbidity (i.e., con-
duct or oppositional defiant disorder; 25% of the study population) combined
treatment may become cost-effective choices, too. At the same time, these
extended evaluations confirmed the cost-effectiveness of medication manage-
ment over the 12-months time horizon analyzed, also in terms of functional
improvement.
Subsequent analyses addressed the portability of these findings from a Euro-
pean perspective (cf. Chapter 1, Introduction) by adopting an analytic strategy
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that additionally included (a) identifying and analyzing the study subpopu-
lation meeting criteria for hyperkinetic (conduct) disorder (n=145; Santosh
et al., 2005; Santosh, 2002), (b) modeling a hypothetical “Do Nothing” alter-
native to account for the context-specific community care arm, (c) calculat-
ing unit costs from a societal perspective and from a payers’ perspective for
Germany, The Netherlands, Sweden and the United Kingdom, and (d) a time
horizon for analysis covering the full study period of 14 months (i.e., including
the initial dose titration period).
The resulting cost-effectiveness estimates based on the NIMH MTA Study
appeared robust across jurisdictions studied. For incremental costs per patient
with symptomatic normalization from the perspective of the UK National
Health Service (NHS), see Table 6.2.
These evaluations are not without limitations. Applying longer time hori-
zons would likely improve cost-effectiveness estimates for all active treatment
strategies. The measure of treatment costs was limited to the use of health ser-
vices. In general, where there was uncertainty about assumptions, these were
biased for analysis in favor of behavioral treatment. Finally, there remains
a need for further studies assessing the cost-effectiveness of better-targeted
psychosocial interventions. Source: Schlander et al., 2006a,b,c.

Table 6.2 Cost per patient with symptomatic normalization

UK ADHD all ADHD only HKD/HKCD HKD only

MedMgt vs CC € 3,720 € 3,539 € 3,998 € 1,522
Comb vs MedMgt € 66,148 € 57,605 € 37,324 € 26,459
Beh vs CC € 78,515 € 63,811 € 128,767 € 26,872
Comb vs CC € 21,495 € 22,029 € 19,132 € 14,540
Comb vs Beh € 6,731 € 5,720 € 6,052 € 6,319
Beh vs MedMgt inferior inferior inferior inferior
CC vs DoNothing € 5,658 € 5,030 € 6,357 € 7,975
Beh vs DoNothing € 24,263 € 20,351 € 27,393 € 16,792
MedMgt vs DoNothing € 4,604 € 4,356 € 5,142 € 4,676
Comb vs DoNothing € 15,558 € 14,493 € 14,797 € 12,480

European cost-effectiveness evaluation based on the NIMH MTA Study (Schlander et al., 2006a;
cf. Box 3). Costs expressed in € (2005; time horizon first 14 months of treatment), from the
perspective of the UK National Health Service (NHS). “Symptomatic normalization” (response;
time horizon 14 months) defined according to SNAP-IV summary scores ≤1, cf. Swanson et al.,
2001.
Abbreviations: “ADHD all”, total study population with ADHD according to DSM-IV criteria;
“ADHD only”, study subpopulation with “pure” ADHD, i.e., without coexisting psychiatric con-
ditions; “HKD/HKCD”, study subpopulation with hyperkinetic disorder (or hyperkinetic conduct
disorder) according to ICD-10 criteria; “HKD only”, study subpopulation with hyperkinetic disor-
der without coexisting psychiatric conditions (in particular, without concomitant conduct disorder);
cf. Santosh et al., 2005. Treatment arms: MedMgt, medication management; Comb, combination
treatment; Beh, behavioral treatment; CC, community care group; DoNothing, hypothetical “Do
Nothing” alternative.
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Fig. 6.2 European MTA-based cost-effectiveness analysis
Analysis of clinically proven treatment strategies for ADHD based on the NIMH MTA Study
(Schlander et al., 2006a), comparing the four MTA treatment strategies with a hypothetical “Do
Nothing” alternative. Horizontal axis: incremental effectiveness, as determined by response rates
according to SNAP-IV symptom normalization over 14 months (Swanson et al., 2001). Vertical
axis: incremental cost per patient from the UK NHS perspective (expressed in €, year 2005)

issues (cf. Drummond and Pang, 2001, and above, Chapter 1, Introduction), a num-
ber of assumptions had to be introduced to reflect international differences in care;
for instance, the model was extended by a hypothetical “Do Nothing” alternative
since North American routine community care was considered to not adequately
represent European treatment preferences (cf. Chapter 1, Introduction).

For the United Kingdom, these additional analyses yielded incremental cost-
effectiveness ratios in a range between € 1,500 and € 5,000 for medication manage-
ment versus community care or the hypothetical “Do Nothing” alternative, respec-
tively (time horizon 14 months, see Figure 6.2 and Table 6.2). The overall findings
from these analyses appeared robust across the five jurisdictions studied, namely
Germany, The Netherlands and Sweden, alongside the United States and United
Kingdom (Schlander et al., 2006a).

Further extensions of these analyses by Foster and colleagues (2005, 2007)
addressed the effects of the MTA treatment strategies on functional impairment,
and revealed profound differences between patient sub-groups by comorbidity: for
pure ADHD, high-quality MTA-style medication management was economically
superior to the studied alternatives at all levels of willingness-to-pay. For patients
with co-existing conditions and at relatively higher levels of willingness-to-pay,
(for the subgroup with internalizing comorbidity) psychosocial treatment and (for
the subgroups with externalizing or both comorbidities) the combined intervention
strategy were found likely to be cost-effective choices also (Foster et al., 2007).
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Fig. 6.3 UK MTA-based cost-effectiveness acceptability analysis
Analysis of clinically proven treatment strategies for ADHD by therapeutic objectives for patients
with ADHD and internalizing psychiatric comorbidity based on the NIMH MTA Study (Schlander
et al., 2006c), comparing the four MTA treatment strategies with a hypothetical “Do Nothing”
alternative. Horizontal axis: willingness-to-pay (WTP) (a) per additional patient with symptomatic
normalization (Swanson et al., 2001), (b) for functional improvement as defined as effect size (ES)
on the Columbia Impairment Scale (CIS); time horizon: costs and effects over 14 months. Vertical
axis: probability that treatment strategy is most cost-effective (as a function of WTP, expressed
in €, year 2005). Abbreviations: DoNt, hypothetical “Do Nothing” alternative; Comb, combined
treatment; CC, community comparison (US routine care); MedMgt, medication management; Beh,
behavioral management (cf. Box 3)

These analyses were subsequently confirmed from the UK National Health
Service (NHS) perspective as well, consistently showing for four European juris-
dictions that more complex treatment may become relatively more cost-effective
for more complex cases (in particular, behavioral interventions appeared rela-
tively more attractive for patients with internalizing comorbidity, providing a
therapeutic objective of functional improvement; cf. Box 3, see Figure 6.3),
whereas an MTA-style intense medication management strategy remained the
most cost-effectiveness choice for all patient subpopulations studied (Schlander
et al., 2006b,c).

To reiterate, intense medication management in the MTA was a structured set of
detailed strategies rather than a test of single medication (although most children
received MPH-IR t.i.d., cf. above). It adhered to a psychopharmacology treatment
manual including continuing treatment dosing algorithms, and was supported by
monthly pharmacotherapy appointments and supportive sessions including counsel-
ing and parent guidance (Greenhill et al., 1999).

As mentioned earlier, it remains unclear from the Assessment Report exactly
how the efficacy data from the MTA (on treatment strategies) were integrated in the
economic model (of individual compounds) developed by the Assessment Group.
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However, the assumption “that the medical management group in that trial repre-
sents treatment with MPH-IR” (AR, Ch. 6, p. 253) might well be subject to debate
and controversy, and raises at least two questions:

First, do efficacy data for a highly controlled strategy relying on MPH-IR t.i.d.
reflect real-life effectiveness of MPH-IR10, or might the data better – and if so, to
what extent – be interpreted as a proxy for the effectiveness of MPH-MR12 under
routine care conditions?

Remarkably in this respect, mediator analyses revealed the important role of
compliance for effectiveness of medication management and combined treatment
(MTA Cooperative Group, 1999b). As-intended acceptance/attendance (defined as
attendance for at least 80% of the monthly medication visits of the study protocol,
with prescription written and delivered to family at those visits) was 78% in the med-
ication management arm and 81% for the pharmacologic component of the com-
bined treatment arm. As-intended acceptance/attendance was found to significantly
enhance treatment response, “whereas in the below-intended sub-group, medication
management was less effective, comparable to behavioral treatment” alone (MTA
Cooperative Group, 1999b, p. 1092).

Second, would it have been more appropriate to interpret these data as direct
evidence for one of the treatment sequences modeled?

Irrespective of the answer to these questions, not even having considered these
aspects does constitute a critical omission of the assessment.

Even a more cautious interpretation of the North American data from the NIMH
MTA Study would still support the cost-effectiveness of intense medication manage-
ment (predominantly based on methylphenidate) and, thus, corroborate and extend
key findings from previous technology assessments (Lord and Paisley, 2000; Miller
et al., 1998). Importantly, the NIMH MTA Study now also provides insight into the
impact of co-existing psychiatric conditions and therapeutic objectives on treatment
cost-effectiveness.

6.1.2 Insights from Disease-Specific Effectiveness Measures

Once the economic acceptability of medication management strategies for ADHD
has been established in principle, disease-specific measures may be useful to further
differentiate between alternative approaches within this field (cf. Drummond et al.,
2005, p. 103) on the grounds of their relative effectiveness and cost-effectiveness.

As previously described (cf. Chapter 5, Outcome Measures), the Conners’ scales
represent one such appropriate measure by virtue of their well-documented psy-
chometric properties (Collett et al., 2003). These scales are widely used in ADHD

10 One gap of the Assessment Report was noted before: it does not differentiate thoroughly
between MPH doses and administration schedules used in clinical trials, despite evidence
indicating, for instance, better efficacy of MPH-IR t.i.d. compared to MPH-IR b.i.d. (e.g., Stein
et al., 1996). Individual variability in response to MPH dosages is another complicating factor (cf.
Kimko et al., 1999).
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studies and have been applied successfully in previous quantitative data synthe-
ses (Miller et al., 1998; Schachar et al., 2002). Since economic evaluations are
intended to ultimately translate into clinical decision-making – which they should
inform and support – usefulness of such measures from a clinical perspective should
imply usefulness from a “decision-making perspective” as well, notwithstanding
certain limitations11. This is particularly the case if and when alternative crite-
ria such as QALYs – which are preferred by NICE and were used in the present
Technology Appraisal of ADHD treatments – are associated with substantial lim-
itations, and when an exclusive reliance on QALYs may result in suboptimal use
of available evidence and missed opportunities to differentiate between treatments
(Schlander, 2007e).

Relevant to the present Technology Assessment, Kenneth Steinhoff and col-
leagues (2003) presented a comparative analysis of effects sizes achieved with three
once daily ADHD medications, namely AdderallR (mixed amphetamine salts), ato-
moxetine12, and a modified-release preparation of methylphenidate with 12-hour
duration of action (MPH-MR12). These authors analyzed data from three phase III
trials (with study durations of three, four, and six weeks, respectively; Biederman
et al., 2002; Wolraich et al., 2001; Michelson et al., 2002) used by the manufacturers
of these products as part of their registration dossiers to obtain marketing authoriza-
tion from the US Food and Drug Administration (FDA). All studies had enrolled a
respectable number of patients, were of parallel-group, double-blind, multi-center
design, and were placebo controlled. Likert-scale changes were examined on the
basis of Conners’ ratings, and were compared using effect sizes. Effect sizes were
1.02 for MPH-MR12 and 0.62 for atomoxetine based on parent ratings, and 0.96 for
MPH-MR12 and 0.44 for atomoxetine based on teacher ratings. The authors con-
cluded that these calculations suggested that non-stimulant (atomoxetine) treatment
“is less likely to be as effective a stimulant treatment and should be positioned for
trial after stimulant failure” (Steinhoff et al., 2003).

The results of Steinhoff and colleagues (2003) concurred with another analysis
indicating an effect size of long-acting stimulants in patients with ADHD of 0.95
as opposed to an effect size of non-stimulant medications of 0.62, which its authors
interpreted as “substantial and significant differences in efficacy between stimulant
and non-stimulant medications” (Faraone et al., 2003b, 2006; Faraone, 2003). For
comparison, in this meta-analysis the effect size for immediate-release stimulants
was estimated at 0.91 (Faraone, 2003). These analyses were controlled for con-
founding variables including study design and outcome measure. With regard to
the approach chosen by the Assessment Group, it seems noteworthy that Faraone
and colleagues (2006) explicitly noted that “comparing medication effect sizes in
different studies will lead to spurious conclusions without accounting for these
influences.”

11 The notion of outcomes criteria “useful from a clinical perspective,” but less useful “from a
decision-making perspective,” was introduced in the present context by the Assessment Group
(AR, Ch. 5, p. 179) to motivate its exclusive reliance on QALYs.
12 As Steinhoff et al. (2003) note, all but one of the ATX studies submitted to the FDA were dosed
twice daily; these studies were excluded from their analysis of once-daily medications (Steinhoff
et al., 2003).
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These findings also appear consistent with the results of two randomized head-
to-head trials of MPH-MR12 versus atomoxetine (cf. above, Chapter 5, Economic
Model, Literature Review, and Table 5.15), one of which had been overlooked by
the Assessment Group. Taken together, these data strongly suggest the dominance
of MPH-MR12 (and perhaps other methylphenidate formulations as well) over ato-
moxetine, as on the basis of best currently available evidence the stimulant product
appears at least as or (most likely) more effective as ATX, whilst being less expen-
sive (Table 1.2).

Two cost-effectiveness analyses (Annemans and Ingham, 2002; Schlander,
2004b) compared MPH-MR12 given once daily (o.a.d.) and MPH-IR divided
in three daily doses (t.i.d.), using Conners’ teacher and parent ratings as the clinical
outcome measure. These analyses were extensions of the original CCOHTA model
(Miller et al., 1998), adopted an explicit modeling approach to analyze the impact
of non-compliance (as advocated by Hughes et al., 2001), and were informed
by data and considerations discussed previously (see Box 4; cf. also Chapter 5,
Efficacy, Effectiveness, and Treatment Compliance). Both analyses employed one-
and two-way sensitivity analyses and found, from a Canadian third-party payer
perspective (Annemans and Ingham, 2002) and from the perspective of the UK
National Health Service (Schlander, 2004b; for details, see Box 4 and Figure 6.4),
an extended dominance of MPH-MR12 over a wide range of model assumptions.
Technically, extended dominance is defined as a state when one strategy under study
(here MPH-IR t.i.d.) is both less effective and more costly than a linear combination
of two other strategies (here, no drug treatment and MPH-MR12) with which it
is mutually exclusive (Gold et al., 1996). In practical terms, extended dominance
occurs when an alternative (MPH-MR12) is more effective and more costly, but
provides better value for money.

Box 4 ADHD treatment compliance and cost-effectiveness In order to
estimate the potential impact of noncompliance on the cost-effectiveness of
a long-acting methylphenidate formulation from the perspective of the UK
National Health Service (NHS), the economic model developed by the Cana-
dian Coordinating Office for Health Technology Assessments (CCOHTA;
Miller et al., 1998; Zupancic et al., 1998) for its appraisal of ADHD treatments
was adapted to accommodate three alternatives, MPH-IR divided in three
daily doses (“t.i.d.”), MPH-MR12 given once daily (“o.a.d.”), both combined
with continuing nod-drug treatment, or non-drug treatment alone (Figure 6.4).

Efficacy data were derived from a meta-analysis of three double-blind,
double-dummy, placebo-controlled randomized clinical trials comparing
MPH-IR t.i.d. and MPH-MR12 o.a.d. in children with ADHD age 6 to 12
years (Swanson et al., 2003; Pelham et al., 2001; Wolraich et al., 2001), which
assessed symptomatic improvement using IOWA Conners Ratings of inatten-
tion/overactivity as primary outcome measure.

These three trials were pooled to determine the combined point estimate for
the standardized mean differences (SMDs) for teacher and parent/caregiver
ratings using Cohen’s d. The 95% confidence intervals around each estimate
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were also calculated (cf. Schlander et al., 2004b). Two models – a fixed effects
model and a random effects model – were used to calculate those differences.

The economic model was populated with the results of the random effects
model, and the primary economic analysis was based on teacher ratings.
(These were conservative approaches, because the fixed effects model, but
not the random effects model, had shown a statistically significant difference
of parent ratings in favor of MPH-MR12, and because differences in favor of
MPH-MR12 were greater for parent ratings than for teacher ratings).

Short-term symptomatic improvement was assumed to be maintained over
the time horizon of the model (one year), providing patients adhered to ther-
apy. This assumption was justified by clinical long-term data, indicating sus-
tained symptomatic benefit from stimulant therapy over prolonged periods of
time (e.g., Wilens et al., 2003; Abikoff et al., 2004a; and many others).

Data on resource utilization came from shared care protocols (NHS, 2001,
2003) and were combined with NHS unit costs (£, year 2003), which for drug
treatment were taken from the British National Formulary, and for physician
and psychosocial services (diagnosis, initial dose titration, monitoring visits
during maintenance, and behavioral therapy) from the PSSRU compendium
(Netten and Curtis, 2003). Model inputs for non-drug treatment were derived
from the randomized clinical trial of cognitive behavioral therapy reported
by Fehlings et al. (1991), which had been found useful by CCOHTA as well
(Miller et al., 1998; Zupancic et al., 1998).

The initial modeling exercises (Schlander, 2004b; Schlander et al., 2004b)
had been driven by the association between dose regimens and medication
compliance described in the systematic review by Claxton et al. (2001) and
rested on the plausible but unproven assumption of a direct relationship
between short-term adherence and long-term treatment persistence. These
analyses showed the potential of MPH-MR12 o.a.d. to be equivalent to MPH-
IR t.i.d. in terms of cost-effectiveness and even indicated an extended domi-
nance of MPH-MR12 under a broad range of conceivable assumptions, which
were derived from the review of ADHD treatment compliance by Hack and
Chow (2001). These initial estimates were supported by extensive sensitivity
analyses.

In the meantime, observational studies have become available that pro-
vide real-world information on treatment-specific ADHD treatment persis-
tence rates, (a) indicating relatively low long-term persistence rates and (b)
consistently showing relatively higher persistence rates for patients receiv-
ing the long-acting medication with a simplified administration schedule. A
replicate of the original model with empirical data from Sanchez et al. (2005)
confirmed earlier results. – For a sensitivity analysis, see Figure 6.5. Source:
Schlander, 2007d.

Such modeling is “an unavoidable fact of life” in economic evaluation (Buxton
et al., 1997), with cost-effectiveness models intended to be aids guiding clinical and
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Fig. 6.4 Modeling the impact of noncompliance on cost-effectiveness
Adaptation of the CCOHTA model (Zupancic et al., 1998) used to estimate the impact of treat-
ment noncompliance on the cost-effectiveness of methylphenidate treatment (cf. Box 4). Abbrevia-
tions: Early_disc_MPH-IR, early MPH-IR treatment discontinuation (due to tolerability problems;
base case assumption, 6%); Early_disc_MPH-MR12, early MPH-MR12 treatment discontinuation
(due to tolerability problems; base case assumption, 6%); Noncompliance_MPH-IR_6m, assumed
treatment nonpersistence rate with MPH-IR over six months; Noncompliance_MPH-MR12_6m,
assumed treatment nonpersistence rate with MPH-MR12 over six months; #, complementary
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policy decisions; as such, they should not be misconceived as establishing “truth”
(Weinstein et al., 2001). In fact, there is a broad consensus among health economists
that failure to use models can lead to greater errors than the models themselves
might introduce (Buxton et al., 1997; Gold et al., 1996). Importantly, the value of
models lies not only in the results they generate, but also in their ability to reveal
the logical connection between inputs (usually data and assumptions) and outputs
(Weinstein et al., 2003).

The initial versions of the model had been limited by a paucity of data on
treatment persistence with different formulations of methylphenidate. Therefore,
assumptions had to be made on the relation between adherence rates under different
administration schedules and long-term treatment persistence (cf. Box 4). Since the
earlier review by Hack and Chow (2001; see Table 5.6), administrative database
analyses have been published, providing further information on treatment-specific
persistence rates in children and adolescents with ADHD (Table 6.3).

One of the typical difficulties with administrative data is the absence of reliable
means to distinguish clinically appropriate discontinuation from premature treat-
ment termination. Another issue relates to the control for confounding variables
and sources of bias. The analyses based on the Integrated Health Care Informa-
tion Services (IHCIS) National Managed Care Benchmark Database (covering 17
million managed care lives in the United States; Table 6.4; Kemner and Lage,
2006a,b; Lage and Hwang, 2003, 2004) are of particular interest, because they were
controlled for demographic characteristics, patient general health status, comorbid
diagnoses, and medication use. Patients receiving modified-release methylphenidate
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were treated for 199 days on average, compared to 108 days for patients receiving
immediate-release methylphenidate (Kemner and Lage, 2006b; cf. also Chapter 5,
Treatment Compliance of Patients with ADHD).

In some of the other database studies, observed differences in treatment per-
sistence were less pronounced between immediate-release and modified-release
formulations of methylphenidate (Table 6.3). Thus it should represent a conserva-
tive modeling approach to replicate the earlier cost-effectiveness analyses based on
the CCOHTA model with the low persistence rates derived from the Texas Med-
icaid study by Sanchez and colleagues (2005). This analysis translates into ICER
estimates of £1,617 for MPH-IR t.i.d. per additional effect size (ES) improve-
ment on the Conners’ Teacher Rating Scale (CTRS) maintained over one year of
treatment, and £1,501 for MPHR-MR12 o.a.d., both versus non-drug treatment,
and £ 1,179 (per ES over 1 year) for MPH-MR12 o.a.d. versus MPH-IR t.i.d. (cf.
Figures 6.4 and 6.5).

For comparison, for the original analysis (Box 4; Schlander, 2004b; Schlander
et al., 2004b) higher one-year persistence rates had been assumed (for MPH-IR
t.i.d., 65%, and for MPH-MR12 o.a.d., 79%; following the meta-analysis by Claxton
et al., 2001), and base case results had indicated ICERs of £1,120 (MPH-IR t.i.d.
versus no treatment), £1,161 (MPH-MR12 o.a.d. versus no treatment) and £1,345
(MPH-MR12 o.a.d. versus MPH-IR t.i.d.), each per effect size (ES) CTRS improve-
ment maintained over one year. Further analyses based on parent ratings (CPRS
scores) had shown extended dominance of MPH-MR12 o.a.d. over MPH-IR t.i.d.
(Schlander et al., 2004b).

Overall, adaptations of the economic evaluation model developed by CCOHTA
(Miller et al., 1998; Zupancic et al., 1998) consistently indicate an acceptable
to attractive cost-effectiveness of modified-release methylphenidate compared to
immediate-release formulations.

Given the uncertainty surrounding both the empirical data as well as the assump-
tions entering models, it is an essential component of good modeling practice to
thoroughly assess the sensitivity of model outputs to critical data inputs and assump-
tions (e.g., Philips et al., 2004, 2006; Akehurst et al., 2000; Brennan and Akehurst,
2000; Buxton et al., 1997). Figure 6.5 depicts the sensitivity of incremental cost-
effectiveness ratios for MPH-IR t.i.d. and MPH-MR12 o.a.d. to the assumed non-
compliance rates associated with MPH-IR t.i.d. treatment over a time horizon of 12
months (cf. Box 4), on the basis of the described replicate of the initial model using
a one-year treatment persistence rate of 50% with MPH-MR12 o.a.d., as reported
in the database analysis by Sanchez et al. (2005). This sensitivity analysis further
indicates a threshold one-year compliance rate with MPH-IR t.i.d. of 20%, below
which extended dominance of MPH-MR12 o.a.d. will occur.

Comparable data on ADHD treatment persistence with non-stimulants, espe-
cially atomoxetine, which is usually administered once daily, have not (yet)
been made available (cf. Waxmonsky, 2005; Stein, 2004; Banaschewski et al.,
2004). Accordingly, the submission to NICE by its manufacturer apparently
did not consider issues related to treatment compliance, which should be bet-
ter for atomoxetine compared to immediate-release methylphenidate products
(cf. King et al., 2004b).
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Fig. 6.5 Sensitivity analysis: noncompliance and cost-effectiveness
Replicate of the original UK cost-effectiveness model (Figure 6.4) using empirical data from
Sanchez et al. (2005), illustrating the sensitivity of incremental cost-effectiveness ratios (ICERs)
for MPH-IR and MPH-MR12 to varying treatment persistence rates with MPH-IR (cf. Box 4).
Vertical axis: ICERs, incremental cost (GBP = £) for one additional patient with symptomatic
improvement by one effect size (ES) on the inattention/overactivity IOWA Conners teacher scale,
maintained over 12 months.
Horizontal axis: Varying persistence rates on MPH-IR. Numbers on axis give six-months-attrition
(nonpersistence) rates, cf. model structure, Figure 6.4. Note that a 63% (or 55% or 50%) nonper-
sistence rate at six months corresponds to a 12-months persistence rate of 14% (or 20% or 25%,
respectively).
Dashed vertical line: Base case according to prescription claims data analysis by Sanchez et al.
(2005).
Dotted vertical line: Threshold analysis – ceteris paribus (assuming a constant 12-months-
persistence rate of 25% with MPH-MR12), MPH-MR12 will exhibit no longer extended dom-
inance over MPH-IR when six-months nonpersistence rates with MPH-IR are below 55% (i.e.,
when 12-months-persistence rates with MPH-IR exceed 20%)

In contrast, both manufacturers of modified-release methylphenidate products
(Table 1.2) had submitted evaluation models that included consideration of treat-
ment compliance (King et al., 2004b). As described earlier, the Assessment Group
had reasoned that assumptions required for modeling the impact of noncompliance
“would not be reasonable given the lack of available data, which would render the
results of any sensitivity analysis around compliance uninformative to decision-
makers”13 (AR, Ch. 6, p. 233; italics added), although the extensive literature on the

13 Interestingly, the senior author of the Assessment Report stated elsewhere: “Given the weak-
nesses in trial-based economic evaluation for purposes of decision-making, the appropriate vehicle
is evidence synthesis and decision modeling. This provides a framework for bringing together
all sources of evidence and explicit assumptions to inform decisions, given existing knowledge,”
and “To inform decision-making, a clear principle is that economic evaluations should include all
relevant evidence” (Sculpher and Drummond, 2006, p. 1090f.).
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role of treatment compliance in ADHD had not been addressed in the assessment
(cf. also Appendix).

Meanwhile, a number of further cost-effectiveness analyses have become avail-
able. To date, many of these have been published as conference presentations only,
and their key findings are summarized in Table 6.4.

Collectively, these data provide strong support for the economic value of phar-
macological treatment for ADHD in children and adolescents. They further suggest
the possibility of a ranking of treatment options in terms of their cost-effectiveness,
with MPH-IR and MPH-MR12 essentially equivalent to one another, and each likely
to dominate atomoxetine (which is more expensive and most likely less effective, cf.
above). Dexamphetamine (the option identified as “clearly optimal” by the Assess-
ment Group) has not been addressed here in light of the paucity of high-quality
clinical data and its more restricted license as “an adjunct in the management of
refractory hyperkinetic states in children” (NICE, 2005c; Joint Formulary Com-
mittee, 2005). Likewise, mixed amphetamine salts (AdderallR) are currently not
available in the UK.

The foregoing brief review of currently available evidence does not intend to
represent (or substitute for) a more systematic evaluation; this is beyond the scope
of this critical review of the present NICE Appraisal and would need to consider
also safety profiles and adverse events in greater depth. Further research in this area
seems warranted.

It is notable, however, that organizations other than NICE that perform health
technology assessments have reached conclusions concordant with this critique. The
Scottish Medicines Consortium, for instance, initially did not recommend atomox-
etine in February 2005, apparently on grounds of the same evidence base as NICE,
reasoning that the economic case for atomoxetine had not been demonstrated (Scot-
tish Medicines Consortium, 2005a). Following a resubmission, it accepted atomoxe-
tine for restricted use within the NHS Scotland only in June 2005, limiting its use to
children and adolescents with ADHD “who do not respond to stimulants or in whom
stimulants are contraindicated or not tolerated.” Essentially this placed atomoxetine
as a second line option after stimulants (Scottish Medicines Consortium, 2005b).

Also, in a different environment, in November 2005 the Australian Pharmaceu-
tical Benefits Advisory Committee (PBAC) rejected a submission by the manufac-
turer of atomoxetine, who had applied for listing of atomoxetine on the Pharmaceuti-
cal Benefits Scheme (PBS) of the Australian government, “because of unacceptable
and uncertain cost-effectiveness,” even as a second line option after treatment failure
with or contraindications to stimulants (Australian Government, 2005a,b).

Finally, a group of European clinical experts reviewed the use of long-acting
medications for ADHD and proposed a treatment guideline placing both dexam-
phetamine and atomoxetine as second line options for patients who did not respond
to or suffered adverse effects on methylphenidate (Banaschewski et al., 2006),
although this group had been aware of the technology assessment done on behalf
of NICE.

These NICE-independent decisions, therefore, support the suspicion that the
present Assessment Report, Appraisal and subsequent Guidance by NICE do not
adequately reflect the current status of knowledge in this field. Moreover, the
in-depth case analysis suggests that the observed anomalies of the assessment
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resulted not only in an incomplete appraisal of available information. It seems likely
that the identified gaps of the assessment constituted a source of distorted, poten-
tially biased conclusions. Given the intended far-reaching consequences of NICE
guidelines on the level of care available to patients within the framework of the
National Health Service (NHS) in England and Wales, as well as its implications
for the efficient use of limited resources available to the NHS, this is more than an
academic issue.

6.2 Case Analysis: Symptoms and Underlying Problems

The late Alan Williams certainly spoke for many health economists when he
described NICE as “the closest anyone has yet come to fulfilling the economist’s
dream of how priority-setting in health care should be conducted. It is transparent,
evidence-based, seeks to balance efficiency with equity, and uses a cost-per-QALY
benchmark as the focus for its decision-making” (Williams, 2004, p. 3). His follow-
ing question, “What more could anyone ask for?” perhaps epitomizes the broadly
conceived notion of NICE as a role model.

Paradoxically, Alan Williams was well aware that “it is not uncommon for an-
economist’s-dream-come-true to be seen as a nightmare by everyone else.” The
medical profession, notably specialists involved in health care provision for chil-
dren with attention-deficit/hyperactivity disorder (ADHD), might feel justified in
agreeing with that observation, and it is less than certain that all health economists
would feel comfortable with the actual implementation of such a concept in real life
assessments14. This is evident from the current NICE appraisal of ADHD treatment
strategies, which falls short of its stated objectives.

In the most general terms, in the context of NICE the expected role of technology
appraisals is to provide the basis for NICE to issue guidance about the optimal use
of health technologies (NICE, 2004b, p. 1). This guidance, referred to as “appraisal
recommendations” in the information by NICE to “National Collaborating Centres
and Guideline Developers,” “should be reproduced unchanged . . . within a guide-
line” (NICE, 2004a, section 10.1.3). It should be given the highest rating for strength
of evidence (NICE, 2004a, section 11.3), implying the assumption that highest qual-
ity standards will be attained consistently. Arguably this expectation has not been
met in the present case.

Interestingly, in contrast to the reference case defined for technology assessments
(NICE, 2004c, section 515), for the process of clinical guideline development the

14 As to the normative premises underpinning the prioritization framework adopted by the NHS
and NICE, see next sections of main text (Chapter 6.5 Implications for International Health Care
Policy-Makers, and Chapter 7, Which Way Forward?).
15 It should be added here that the NICE Guide to the Methods of Technology Appraisal (in
section 5.3.4.2) at least in principle gives some flexibility to deviate from or amend the “refer-
ence case” evaluation, if justifiable: “Despite the role of cost per QALY in the reference case, the
Institute recognises that other forms of cost-effectiveness analysis . . . may have a role to play, as
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use cost-effectiveness analyses is encouraged as “there are two general approaches
to modeling that may be considered: cost utility analysis (CUA) using QALYs,
and cost-effectiveness analysis (CEA) using alternative measures of effectiveness”
(NICE, 2004a, section 8.2). It is explicitly acknowledged that “where there are no
good-quality data to estimate QALY gains, an alternative measure of effectiveness
might be considered (such as . . . some more disease-specific outcome)” (NICE,
2004a, section 8.2). This remains remarkable, even though the preference for
QALYs has been somewhat strengthened with the April 2006 update of the NICE
guidelines manual (NICE, 2006g).

The frequent occurrence of substantial gaps between the scopes of NICE clinical
guidelines and technology appraisals, which are expected to inform clinical guide-
line development, has been identified earlier (NICE, 2004a, section 10; Williams,
200416). In the present case, this gap related to the management of ADHD in adults,
the place of non-drug treatment (especially psychosocial interventions), the influ-
ence of illness sub-types including hyperkinetic disorder (the bulk of clinical data
came from studies applying DSM-IV-based diagnostic criteria), and the manage-
ment of comorbidities (NICE, 2003, 2006a). This gap seems attributable to the
overall approach adopted by NICE, which allowed two very different streams of
work (i.e., technology appraisal and clinical guideline development) to develop. It
appears that NICE has not yet succeeded integrating clinically driven guideline
development and economically driven technology-related guidance development
(Williams, 2004).

Although the scope of the technology appraisal was narrower than that of the
clinical guideline, however, the assessment did not accomplish to address important
aspects specified in advance in its scope (NICE, 2003) and in its assessment protocol
(King et al., 2004a), notably outcome measures related to core symptoms (regarding
the economic model; for effectiveness review, hyperactivity – but not inattention and
impulsivity – was included), co-existent problems, and treatment in the presence
of comorbid disorders. In summary, then, the Assessment Report fell short of the
objectives defined by its scope as well as those outlined in the reference case.

The Assessment Report also did not adhere to “technical” criteria defined by
NICE for reference case analysis, beyond not covering the issues specified in its
defined scope. For instance, discount rates used did not reflect NICE guidance,
the sources of preference data used were stated incorrectly (alongside some confu-
sion apparent in the respective discussion), and data synthesis did not meet criteria
specified by NICE regarding assessment of heterogeneity (cf. NICE, 2004c, section
5.4.2.2, and interestingly also NICE, 2004a, section 7.3.2), specifically relating to

non-reference case analyses in specific situations” (NICE, 2004c). There are reasons to doubt the
practical relevance of this statement for the Technology Appraisal process, as Anthony J. Culyer
(at the time non-executive director and Deputy Chair of NICE) said to this author in Stockholm
on June 06, 2002, with reference to manufacturer submissions to NICE: “If you do not provide us
with QALYs, we will do them for you.” (Source: personal communication.)
16 For a further discussion of the need to better integrate clinical and economic perspectives in the
process of clinical guideline development, cf. Wailoo et al., 2004, and Littlejohns et al., 2004.
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“different study circumstances” (in the present case, randomized controlled efficacy
versus real-life effectiveness studies) as a potential source of heterogeneity.

In addition, the pooling of different effect measures without controlling for pos-
sible confounding effects, protocol deviations regarding study inclusion and exclu-
sion criteria, including, but not limited to, the idiosyncratic interpretation of the
three-week-duration criterion, as well as certain problems associated with its inter-
nal consistency (such as the double-counting of non-responders, owing to the basic
structure of the economic evaluation model combined with data inputs chosen), may
be regarded as erroneous.

The alarming proportions of the anomalies identified with Technology Appraisal
No. 98 (Table 6.1) raise the intriguing question of whether a causal relationship may
exist between these observations and structural characteristics of the specific NICE
approach to health technology assessments (HTAs). Keeping in mind the limitations
of case study research, and those of qualitative research in general, the following
exploration of potential underlying problems should be interpreted as an invitation
to further debate and inquiry, not as presentation of definitive conclusions.

6.2.1 Separation of Clinical and Economic Perspectives

One candid reason is the separation of clinical and economical guidance (or “guide-
line,” for that purpose) development at NICE that had been noted before with respect
to differing scopes (cf. Williams, 2004; NICE, 2004a). This separation might also
account, at least in part, for a range of specific observations related to the present
case study, including: (a) the complete absence of a discussion of the literature
on clinical effect measures (and their psychometric properties) used in ADHD
treatment studies (Chapter 5, Outcome Measures Considered and Appendix); (b)
the almost complete absence of consideration of the role of treatment compliance
for clinical effectiveness in general, and its particular importance in ADHD17;
(c) the rationale given for the three-week minimum duration criterion for study
inclusion18, combined with the absence of a discussion of carryover effects in
crossover studies included in the review (cf. Chapter 5, Data Selection for Assess-
ment). It seems conceivable that the economists involved in the NICE assessment
may have felt compromised, and possibly overstrained, by expectations of them

17 For instance, child psychiatrist Kenneth Steinhoff from the University of California (at Irvine)
Medical Center, emphasized in July 2004, at the time when the assessment was begun, that ADHD-
specific symptoms, such as forgetfulness, inability to complete tasks, lack of follow-through, and
easy distractibility make it difficult for patients to adhere to >3-times-daily dosing schedules
(Steinhoff, 2004).
18 This criterion was introduced because “the literature suggests that three weeks is the minimum
length of treatment chosen by investigators who are examining clinical outcome,” though it was
recognized “that even three weeks is a short period in which to examine the effect of a drug intended
to modify a chronic condition” (AR, Ch. 3, p. 44f.). The three-weeks cut-off was neither justified
by empirical evidence nor correctly applied.
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Table 6.5 Symptoms and suggested underlying issues (1)

Symptoms that may be explained in part
by the separation of clinical and economic perspectives

• Differences in scope
between technology appraisal and clinical guideline development (impairing relevance of tech-
nology appraisal for guideline development)

• Selection of clinical studies
(including inappropriate interpretation of 3-weeks-duration criterion and absence of considera-
tion of carry-over effects in crossover trials)

• Dissociation between effectiveness review and cost-effectiveness evaluation
of technology assessment, the latter not using findings of the systematic review (i.e., use of
hyperactivity scores versus CGI-I subscale scores)

• Disorder-specific outcome measures not (or inappropriately*) included in economic evaluation,
contributing to the exclusion from analysis of clinical long-term evidence (including absence of
literature review on clinical measurement instruments)

• Distinction between efficacy and effectiveness not taken into account
(including absence of compliance literature review)

• Patients (children with ADHD) as a source of utility values
considered relevant to the review (AR, p. 182), and, for secondary model extensions, confusing
narrow-band symptom scales with quality of life measures, raising doubt whether the clinical
problem was understood properly by analysts

*For secondary model extensions, results from narrow-band symptom scales were pooled with
clinical global impressions - see last item on list above. AR: Assessment Report; CGI-I: clinical
global impressions, improvement subscale

to unravel a complex set of clinical problems under serious resource (time) con-
straints. It seems likely that injection of a stronger dose of clinical expertise at the
stage of the assessment process might have served to ameliorate, if not prevent,
these issues (Table 6.5). Except for one clinical specialist, who provided input
and comments, the Assessment Group was exclusively composed of staff from
the Centre for Reviews and Dissemination (CRD) and the Centre for Health Eco-
nomics (CHE), both within the University of York (AR, pp. 1–3). Thus expertise
of the assessment team could be expected predominantly in the fields of review
methodology and health economics, whereas the clinical subject area of interest was
underrepresented.

6.2.2 High Level of Standardization

A second candid reason to explain a number of problematic issues observed is
the high level of standardization of technology assessments by NICE (cf. NICE,
2004b,d,h,i,j,k), which was achieved at the expense of flexibility to adapt the
solution to the problem faced. A key element of standardization applied by NICE
is the definition of the “reference case” by NICE, which prescribes – inter alia
– systematic reviews and the use of meta-analyses for synthesizing evidence
on treatment outcomes and the use of QALYs (using preferences elicited by a
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choice-based method as opposed to a rating scale) for valuation of health effects
(Table 3.1; NICE, 2004c).

Interestingly, as was noted above (Chapter 6, Symptoms and Underlying Prob-
lems), the clinical guideline development process is more flexible (compared to tech-
nology appraisals) to accommodate “alternative measures of effectiveness” (NICE,
2004a, 2006g). At least in principle, NICE also permits a non-quantitative overview
of evidence “where sufficient relevant and valid data are not available” (NICE,
2004c).

This extensive standardization of technology assessments, and the appraisal pro-
cess in general, has been driven by a desire to achieve consistency between submis-
sions and evaluations, to ensure that health-related benefits are comparable across
evaluations, and perhaps to serve as a substitute for knowledge of the analysts
(NICE, 2004c; CRD, 2001; Kanavos et al., 2000; Rennie and Luft, 2000; Paltiel and
Neumann, 1997; Siegel et al., 1997; Gold et al., 1996; Rovira, 1994; Drummond
et al., 1993a).

It has been asserted that government and industry interests “have ensured that
[health] economic evaluation is a heavily regulated environment,” and it has been
argued that “under-education and over-regulation” may not only be detrimental to
the further evolution of the discipline but also place junior health economists at risk
of “becoming the ‘worker bees’ of a heavily regulated industry” (Bridges, 2005).
From a welfare theoretic perspective it has been further remarked that “one key
advantage of taking an artificially determined objective function, such as cost per
QALY, is that many . . . (real-world) complications are avoided” (Bridges, 2005).
While others have taken alternative positions relating to the extrawelfarist logic of
cost-effectiveness (cf. below, Chapter 6, Objectives, and Chapter 7, Which Way For-
ward?), in the present context it is probably most important to acknowledge that the
fundamental idea underpinning cost per QALY evaluations, as the standard form
of “cost-utility analyses,” has been the application of QALYs as a universal and
comprehensive measure of health benefits.

In the ADHD assessment a very rich clinical evidence base was reduced to a lim-
ited number of short-term studies reporting clinical global impression improvements
on a sub-scale with dubious psychometric properties (cf. Figure 5.1 and Tables 5.1,
5.2, 5.7, and 6.6), which was motivated to use “the most common definition of
response in the included studies” (AR, Ch. 6, p. 225), enabling cost per QALY
calculations. Adhering by the book to the reference case prescribed by NICE, the
assessment did not adequately address the substantial caveats surrounding the use of
QALYs, in particular in pediatric (De Civita et al., 2005) and psychiatric populations
(Centre for Reviews and Dissemination (CRD), 2003; Gilbody et al., 2003). A crit-
ical review of the subject by a group of researchers from the University of Bristol,
UK, also concluded that “comparisons of the relative cost-effectiveness reported as
cost per QALY gained across interventions for different diseases and populations
should be treated with extreme caution” (Griebsch et al., 2005). As a consequence
it became impossible to differentiate between treatments on the grounds of clinical
effectiveness, and the resulting economic model was ultimately driven by drug cost
differentials (King et al., 2004b, 2006).

While there is virtue in process standardization as a means to achieve proce-
dural justice (Gibson et al., 2002), over-restrictive use of available evidence and
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Table 6.6 Symptoms and suggested underlying issues (2)

Symptoms that may be explained in part
by the high level of standardization ("reference case analysis")

Exclusive focus on cost-utility analyses

• At the expense of insights from cost-effectiveness evaluations

• Reliance on utility estimates of questionable validity

• For calculation of quality-adjusted life years (QALYs), linking utility estimates based on com-
plex health state descriptions with response estimates based on clinical global impressions sub-
scales

• Inability to identify differences between treatments

Highly restrictive use of clinical evidence for economic evaluation

• Clinical long-term studies (largely) excluded from analysis (enigmatic inclusion of data from
the NIMH MTA study)

• Commonly used effectiveness measures excluded from analysis

• Mathematical precision of quantitative meta-analysis not in tune with imprecision of binomial
input data ("response rates") from small-scale short-term clinical studies and CGI-I ratings

• Need to use data from clinical studies that had been excluded from effectiveness review for
quality concerns

reliance on small-scale short-term studies may be a cause of bias and misleading
results of data synthesis. For example, even for the extended economic model, evi-
dence on dexamphetamine – recommended as a first-line option by the Assessment
Group – was limited to two small crossover trials with three-week treatment periods
each, and one of these had not passed criteria for effectiveness review and studied
girls only (Sharp et al., 1999), while the other one used different diagnostic crite-
ria and endpoint definitions (Elia et al., 1991; Castellanos et al., 1997; cf. Tables
5.7 and 5.8).

In view of reported discrepancies between meta-analyses and subsequent large
randomized controlled trials, most researchers agree that direct comparisons of
treatments should be sought whenever possible (Song et al., 2003; Bucher et al.,
1997; LeLorier et al., 1997). The problematic issues are exaggerated if other sources
of heterogeneity, such as the pooling of efficacy and effectiveness studies, are not
addressed. It has therefore been recommended that a formal meta-analysis should
be conducted only after it has been determined “whether quantitative synthesis is at
all possible and if so whether it would be appropriate” (CRD, 2001). Other scholars
have observed that, even the most advanced, sophisticated “statistical tests cannot
compensate for lack of common sense, clinical acumen, and biological plausibility
in the design and protocol of a meta-analysis” (Lau et al., 1997). According to a
paper accompanying a recent consensus statement on “decision analytic modeling
in the economic evaluation of health technologies” (Brennan and Akehurst, 2000),
the structural quality of a model should be judged by two attributes: (a) it should be
consistent with the stated decision problem, and (b) its “structure should be dictated
by a theory of disease, not by data availability” (Sculpher et al., 2000).

Accordingly, any representation of stochastic uncertainty based on such calcu-
lations may be misleading, as it does not reflect sources of uncertainty related to
the underlying assumptions of the analysis, such as the double-counting of non-
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responders or those related to the impact of treatment compliance. For recipients of
an analysis, mathematical precision, like utility differences extending to the third
decimal place, might be suggestive of levels of reliability that cannot reflect the
quality of data accrued from one seven-point “clinical global impressions” sub-scale
(consisting of one question only), which was reported as a secondary endpoint of a
small sub-set of clinical trials only.

In conclusion, therefore, one effect of standardization apparently was that the
problem was redefined to fit a predetermined approach to solve it, as opposed to
seeking the most suitable solution based on the decision problem and the available
evidence.

6.2.3 Technical Quality of Assessment

A third candid reason relates to the apparent absence of an effective quality assur-
ance system for assessments that can be inferred from the limited technical qual-
ity of the Assessment Report (Table 6.7; for a summary of consistency issues, cf.
Appendix). While reviews of the quality of economic evaluations have suggested a
high prevalence of serious methodological flaws (Drummond and Sculpher, 2005;
Neumann et al., 2000, 2005b; Jefferson et al., 2002; Hill et al., 2000; Gerard et al.,
1999), this is surprising here given (a) the efforts of NICE to standardize assess-
ments (see above), which, at least in the present case, apparently failed to ensure
consistent quality, and (b) the fact that NICE assessment teams are recruited from
some of the leading and most reputable health economics research centers world-
wide.

It should be emphasized at this point that these issues are not simply attributable
to a failure of the Assessment Group. For example, some technical issues might be
attributable, at least in part, to the Assessment Group’s insufficient access to clinical
expertise (a problem for which structural reasons can be identified at NICE). As dis-
cussed earlier, limited use or availability of clinical expertise may be reflected by the
inappropriate treatment of compliance, the use of the less-than-optimal three-week
study duration cut-off for as a study selection criterion, the exclusion of effects on
impulsivity and inattention in the effectiveness review, the absence of a sound dis-
cussion of the relative merits of the various effectiveness measures used in ADHD,
and/or the absence of any meaningful consideration of the substantial long-term
sequelae associated with the disorder.

As one would expect, the Assessment Group offered justifications and caveats
for many of its assumptions and assertions. A closer inspection of these reveals a
number of problems related to the internal and external consistency of the assess-
ment (listed in the Appendix). Further anomalies of a predominantly technical nature
do fall under the responsibility of the review team, such as the departure from search
criteria pre-specified in the assessment protocol, discount rates deviating from NICE
reference case recommendations, heterogeneity of trials and endpoints pooled, and
lack of preparedness to incorporate into the evaluation model the well-established
distinction between clinical efficacy and effectiveness.
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Also for these problems, however, obvious contradictions – for instance between
the Assessment Report and (a) statements made elsewhere by its senior author or
(b) existing economic expert consensus – indicate the possible role of process-
related constraints. One might speculate that, perhaps, another contributing factor
was insufficient resources available to the Assessment Group, for instance in terms
of time (given the complexity of the task at hand) and/or in terms of funding (given
the need to attract sufficient involvement of senior economists).

6.2.4 Process-Related Issues

The highly structured processes, from scoping to assessment and appraisal, were
followed through by NICE in a highly predictable manner (cf. Chapter 4, NICE
Appraisal of ADHD Treatments). This provided manufacturers of the products under
review as well as other consultees with predictable opportunities to contribute
throughout the assessment and appraisal process. Insofar it might seem that cri-
teria of procedural fairness were met. Not only the content of technology assess-
ments (cf. the “reference case” definition, Table 3.1), but also the appraisal pro-
cess adopted by NICE is highly standardized. This high level of standardization
certainly contributes to the predictability and reliability of appraisal time sched-
ules (cf. Figure 1.5 and Table 3.2) and, thus, facilitates stakeholder participation and
minimizes surprises.

Table 6.7 Symptoms and suggested underlying issues (3)

Symptoms that may be explained in part
by the absence of effective quality assurance

Deviation of assessment from NICE guidance

• Discount rates used for long-term economic model

• Discussion of appropriate sources of utility estimates

Issues related to technical quality of assessment

• Multiple violations of search criteria specified in assessment protocol
e.g., concerning relevant effectiveness studies;
e.g., concerning relevant economic evaluations;
e.g., inclusion of studies rejected for quality concerns

• Pooling of heterogeneous studies for quantitative synthesis
e.g., efficacy vs. effectiveness; clinical effectiveness measures

• Not controlling for potential confounding effects
e.g., effectiveness measures used and treatment strategies

• Mismatch between clinical global impressions
(and other response criteria used)
and health state descriptions used for utility estimates

• Economic model structure
e.g., double-counting of non-responders as a source of distortion

See also Appendix, Consistency Issues
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Yet, the standardized approach of NICE reminds of a “one size fits all” phi-
losophy, not only in terms of analytic procedures (“content”), but also in terms of
time and resources allotted to review teams. It appears conceivable that an unin-
tended effect of this standardization is the loss of flexibility to adapt the process
(e.g., resources and time) to the level of the complexity of the assessment at hand.
Resource constraints had already been identified by the WHO review (WHO, 2003;
cf. Chapter 1, Introduction); in particular it was noted that “the late deadline for
stakeholder submissions puts unreasonable time pressure on the Technology Assess-
ment Groups” and that “the quality of reports may be compromised by late arrival
of stakeholder submissions” (WHO, 2003). The detrimental effect of such pressures
may be exacerbated when the clinical problem is as complex and challenging as
ADHD. In this case, the three months remaining for completion of the technology
assessment after receipt of company submissions were in stark contrast to the 33
months it took from initial scoping to the issuance of guidance (Table 3.2).

6.3 NICE Accountability for Reasonableness

Norman Daniels and James Sabin (1997, 1998, 2002; Daniels, 2000) have devel-
oped an ethical framework of accountability for reasonableness (“A4R”) which
“fair-minded people” should accept based on the idea that there exists a core set
of reasons, that all center on fairness, on which there will be no disagreement.
A4R is strongly focused on a fair institutional process and, according to Daniels
and Sabin, comprises four conditions: publicity, relevance, appeals, and enforce-
ment (cf. Chapter 2, A Note on Objectives and Methods). Based on justice theo-
ries of democratic deliberation, fulfillment of these conditions, which accentuate
fairness and openness, has been proposed to give legitimacy to resource allocation
decisions.

As mentioned earlier (Chapter 2, A Note on Objectives and Methods), NICE has
explicitly adopted the principles of procedural justice – A4R – espoused by Daniels
and Sabin (2002), at the same time confirming its commitment to “ensure that NHS
resources are used in a manner that takes both clinical and cost-effectiveness into
account; but that also embodies equity” (Rawlins and Dillon, 2005b).

In light of the findings of the case study of Technology Appraisal No. 98, the
technology appraisal process adopted by NICE can be compared to the conditions
for A4R developed by Daniels and Sabin (Tables 2.1 and 6.8).

6.3.1 Publicity

Overall, the condition of publicity was met to a great extent. Key documents were
continuously posted on the NICE website, enabling tracking the progress and pro-
viding stakeholders with well-defined opportunities to participate. A timetable was
also published and continuously updated on the NICE website, creating a high level
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Table 6.8 NICE accountability for reasonableness (A4R)

A4R condition Key features Key limitations

Publicity Overall process
well-defined structure;
detailed timelines, key
documents continuously
published; predictable
opportunities for
stakeholders to provide
input

Selection of topics for
appraisal (sometimes)

Assessment Phase
Assessment Protocol and
Assessment Report
published

“Commercial-in-confidence”
data withheld.
Economic model not released
(“intellectual property”)

Appraisal Phase
Appraisal Committee
meeting agendas published
meeting minutes published
ACD, FAD published

Uninformative Appraisal
Committee meeting minutes
Criteria beyond cost
-effectiveness neither codified
nor transparent

Appeal Phase (optional)
Appeal Panel holding public
hearings;
detailed meeting minutes

Relevance Fairness Condition
High level of procedural
fairness within NICE
framework;
NICE seeking input from
Citizens Council on social
value judgments

No codified criteria for
fairness; “efficiency-first”
approach

Integration of clinical and
economic perspectives

Poor alignment of scopes
(for technology appraisals
and clinical guideline
development).
Sometimes (?) poor
integration of both
perspectives

Revisions and appeal NICE definition of “appeal”
differs from that of A4R;
appeals may be lodged by
consultees only

Conditions for appeal more
restrictive than A4R
recommendations;
this appears unlikely to be fully
compensated for by
opportunities for stakeholder
participation

Enforcement Consistency of technical
quality of assessment
reports

Absence of effective quality
assurance system for
technology assessments

Implementation Mixed record of guidance
implementation in the NHS
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of predictability for stakeholders wishing to submit information. NICE also demon-
strated a high degree of flexibility in adjusting its process in response to changes
in the environment, notably related to atomoxetine (cf. Table 3.2). Reasons for any
changes were provided by NICE. At the same time, except for sensible adaptation to
a changing environment, NICE consistently kept published deadlines. This appears
especially remarkable given the substantial complexity of the clinical problem under
consideration (cf. Chapter 1, Introduction). Thus, at first glance there remain rela-
tively few concerns related to transparency. These concerns are primarily related to
the treatment of “commercial-in-confidence” data and economic models developed
by assessment groups.

First, transparency of the appraisal process was limited as a consequence of
commercial-in-confidence data submitted, which were not available for review and
comment. In fact, four trials included in the economic model had been designated
“commercial-in-confidence,” of which three could nevertheless be identified with
presentations at congresses or full publications in peer-reviewed journals. This treat-
ment of clinical data is arguably outdated at a time when clinical trial registries are
established to make unbiased information available to health care professionals and
patients in a timely manner.

In the meantime, NICE have addressed the debate about use of confidential infor-
mation in technology assessments (Mauskopf and Drummond, 2004), and NICE
have reached an agreement with the pharmaceutical industry defining the circum-
stances under which non-publication of data would be acceptable (NICE, 2004g).
This agreement between NICE and the Association of the British Pharmaceutical
Industry (ABPI) was made on October 27, 2004, i.e., after the September 17, 2004
deadline set for submissions by consultees for the ADHD appraisal reviewed here
(Table 3.2). A more restrictive use of the “commercial-in-confidence” provision
should serve to further increase transparency. It would also enhance the existing
opportunities for stakeholders to contribute to the appraisal process. In particular,
unreferenced sources of “commercial-in-confidence” data may impede stakeholder
participation quite substantially, given the limited time periods allowed to prepare
and submit comments.

Second, NICE Appraisal Committee meeting minutes (cf. Chapter 4, NICE
Appraisal of ADHD Treatments; e.g., NICE, 2005b,d) are hardly informative and do
not enhance transparency of arguments and decision-making. This practice does not
conform with reasonable expectations created by NICE’s own process description
related to the operation of the appraisal committees, stating that “the minutes [. . . ]
provide [. . . ] an accurate record of its proceedings and discussions and also inform
the public of the matters discussed at the meeting” (NICE, 2004b).

Third, economic models used by the assessment groups remain confidential
(NICE, 2004b), with the effect of insulating an essential part of the assessment
groups’ work from public scrutiny. While transfer of intellectual property rights to
academic assessment groups for work commissioned by NICE may be primarily a
concern relevant to British taxpayers, there remain at least three further issues with
the current practice:

First, at the time of writing this book it seemed possible that it might soon
be tested whether this practice is in compliance with the British Freedom of
Information Act (Scrip, 2006). Meanwhile, two pharmaceutical companies have
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taken NICE to court after their appeal against an appraisal determination was
dismissed. Apparently, part of the dispute revolves around the transparency (or
the lack hereof) of the economic model underlying the controversial assessment
(cf. below; Scrip, 2007; Childs, 2006).

Second, secrecy prevents public academic debate about the relative merits of
modeling approaches and may impede advances of methodological standards in
the discipline of cost-effectiveness evaluations, to the potential detriment of its
various stakeholders.

Third, the review of the ADHD technology assessment may serve to under-
score the importance of transparency of economic models, as at present there
is no opportunity for observers to uncover important elements of the model –
in the present case, for instance, it is not even clear which clinical trials were
actually included. Restrictions placed by NICE on the transparency of economic
models include that, if the model has been provided to consultees and com-
mentators (upon their request in writing), “the model must not be re-run with
alternative assumptions or inputs,” and that “the consultees and commentators
will not publish the model wholly or in part, or use it to inform the develop-
ment of other economic models” (NICE, 2004b, section 4.4.1.9, p. 14). Insofar
not only the publicity condition of A4R is not met for an essential part of the
NICE appraisal process, but also a key characteristic of good modeling practice
is missed (Philips et al., 2004; Drummond, 2003; Brennan and Akehurst, 2000).
Publicity and the resulting exposure of models to scrutiny by third parties might
also assist effective quality assurance (cf. below, Enforcement). This observation
corresponds to the conclusion of Jefferson and colleagues (2002) who “believe
that urgent action should be taken to address the problem of poor methods in eco-
nomic evaluations. [. . . ] Economic models used in evaluations should be readily
accessible to reviewers and readers. [. . . ] Editorial teams, regulatory institutions,
and researchers should implement and assess quality assurance” (Jefferson et al.,
2002).
Next, the importance of the issues above is related to the observation that

the appraisal phase of the process relies heavily on the initial technology assess-
ment. Despite softening of certain conclusions proposed by the group of health
economists, the ADHD assessment seemed to largely predetermine the range of
possible outcomes of the subsequent appraisal. This last observation, however, is
somewhat speculative since the contributions and comments that NICE received
from the various stakeholders are not transparent.

Finally, there are distinct transparency issues related to the criteria other than
cost-effectiveness, which are used for decision-making on guidance by the appraisal
committees. These will be examined in more detail below (cf. sections on Rele-
vance, Objectives of Health Care Provision, and Objectives, Reconsidered).

6.3.2 Relevance

The relevance of the present NICE ADHD technology appraisal is less clear.
First, its scope is narrow compared to clinical guidelines in development, nec-
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Fig. 6.6 Probabilistic NICE cost-effectiveness thresholds
NICE has officially rejected the use of an absolute threshold for cost-effectiveness, as “there may
be circumstances in which NICE would want to ignore a threshold” (Rawlins and Culyer, 2004).
NICE is using a “benchmark” in the range of £20,000 to £30,000 per QALY gained to determine
acceptability of a technology in the NHS (NICE, 2004b). The “probabilistic approach” adopted by
NICE (Devlin and Parkin, 2004) creates issues related to the transparency of the other factors it is
using to inform its decisions.
Source: “Does NICE have a cost-effectiveness threshold and what other factors influence its deci-
sions? A binary choice analysis” by Nancy Devlin and David Parkin (2004), published in Health
Economics 13 (5), pp. 437–452. c© John Wiley & Sons Limited, Chichester. Reproduced with kind
permission.

essarily reducing its relevance in this respect. Second, quality-adjusted life-years
(QALYs) are understood to represent an intrinsically problematic instrument to
measure clinical outcomes in children (De Civita et al., 2005; Griebsch et al., 2005).
Third, the QALY aggregation rule implicitly underlying cost per QALY rankings
(viz., “league tables”; cf. Mauskopf et al., 2003; Drummond et al., 1993b), even
though relaxed by NICE (Figure 6.6; NICE, 2004c; Dakin et al., 2006; Devlin
and Parkin, 2004; Towse et al., 2002), carries with it some morally controversial
(if not unacceptable) assumptions (Schlander, 2005a,b; Daniels and Sabin, 2002;
Dolan, 2001; Nord, 1999), which have been found to be empirically flawed (Dolan
et al., 2005; cf. below, section on Objectives of Health Care Provision). Finally, an
economically meaningful evaluation of allocative efficiency would have required
a complete assessment of alternative treatment options, including psychosocial
interventions.

In this context, it should be kept in mind that emphasis on due process and demo-
cratic deliberation does not necessarily provide an indication of the exact content of
the process (Hasman and Holm, 2005; Daniels, 2000). While NICE has officially
rejected the use of an absolute threshold for cost-effectiveness, as “there may be



6.3 NICE Accountability for Reasonableness 159

circumstances in which NICE would want to ignore a threshold” (Rawlins and
Culyer, 2004), it has remained somewhat unclear what these circumstances could be,
and “their relative importance and trade-offs between them are not made explicit”
(Dakin et al., 2006). This is a major issue related to the publicity condition of
A4R that also was subject to critique by the WHO review team (WHO, 2003). For
example, independent analyses did suggest that budgetary constraints may be taken
into account, despite explicit statements by NICE representatives to the contrary
(e.g., Rawlins and Culyer, 2004). Multinomial modeling of NICE decision-making
revealed that “interventions recommended for restricted use [within the NHS] had
a significantly higher potential budget impact than those recommended routinely
and the addition of this variable to the cost-effectiveness ratio and number of RCTs
[available for a technology assessment] explained a greater proportion of the vari-
ance than any other variable” (Dakin et al., 2006).

Next, there is a real possibility that the requirement to be evidence-based (Daniels
and Sabin, 1998) might have been missed during assessment, since the economic
model was built exclusively on a highly restrictive selection of short-term clin-
ical data as described earlier. Although the Appraisal Committee moderated the
clear conclusions brought forward by the Assessment Group, the critique above
strongly suggests that the limited focus on a small subset of randomized clinical
trials was an important source of distortion and potential bias; the gaps of the
assessment resulting from the exclusion of relevant information on the clinical and
cost-effectiveness of treatments considered could not be compensated for by the
subsequent appraisal. Also Health Technology Assessments by other agencies, such
as the Scottish Medicines Consortium or the Australian Pharmaceutical Benefits
Advisory Committee (PBAC), have reached different results (Scottish Medicines
Consortium, 2005a,b; Australian Government, 2005a,b).

6.3.3 Appeal

NICE provisions for appeal appear to be markedly more restrictive than those pro-
posed for A4R by Daniels and Sabin (1997, 1998, 2002). Appeals are limited to
specific grounds and do not allow to reopen debate, which differs from A4R recom-
mendations.

On the other hand NICE offers, beyond A4R requirements, ample opportunities
for stakeholder participation (or more precisely, for input from invited consultees
and commentators) during the process. In practice, however, these opportunities
may be hampered by tight timelines – consultees and commentators are given four
weeks to submit comments on the ACD and three weeks to lodge an appeal against
the FAD – in combination with limited transparency of commercial-in-confidence
information and economic models. This difficulty may be exacerbated when the
Technology Assessment Report (a document comprising 605 pages in the case of
the ADHD assessment) is made publicly available simultaneously with the ACD
(Table 3.2).
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Nevertheless, NICE’s appeal system may have improved consistency and, until
recently, prevented appellants from proceeding to legal challenge (Scrip, 2007;
Childs, 2006; Raftery, 2006).

6.3.4 Enforcement

Finally, under A4R provisions are required to ascertain that the three other com-
ponents are maintained. This is referred to as the enforcement condition. However,
there is no indication that NICE has implemented an effective quality assurance sys-
tem for health technology assessments. Design of effective provisions would have
to appreciate that conventional peer-review processes are unlikely to be up to this
task (Brennan and Akehurst, 2000; Hill et al., 2000).

Given the technical anomalies and inconsistencies identified with the ADHD
technology assessment (cf. Table 6.7 and Appendix), there appears to be a need
for NICE to reconsider arrangements with its review teams in that respect (WHO,
2003), as they apparently stand in the way of full publication of models (NICE,
2006k). The current NICE policy constitutes a peculiar contrast with broadly
accepted quality criteria for economic models (Philips et al., 2004; Brennan and
Akehurst, 2000).

Following Hasman and Holm (2005), proper enforcement of decisions may also
be expected to result in implementation of guidance. Implementation of NICE
guidance is subject to debate in England, and the record of NICE (and the NHS)
in this respect has not been convincing to date (e.g., Freemantle, 2004; Sheldon
et al., 2004; Howard and Harrison, 2004; but also Rawlins and Dillon, 2005a).
Further exploration of this aspect is beyond the scope of the present analysis, but
it should be noted that NICE now provides on its website an impressive number
of generic and guidance-specific tools to assist the implementation of guidance.
These tools include a “forward planner” summarizing published and forthcoming
NICE guidance, slide sets highlighting key messages and likely implementation
issues, audit criteria designed to assist monitoring actual implementation, and cost-
ing tools helping to determine the financial impact of guidance implementation
(cf. NICE, 2006l).

Summing up, using the A4R framework as a benchmark for the NICE technology
appraisal process paints a mixed picture. This might well be considered slightly
disappointing given the explicit commitment by NICE to adhere to the principles of
A4R (Rawlins and Dillon, 2005b).

The specific NICE approach appears well-structured, highly predictable, and to
provide well-defined opportunities for (invited) stakeholders to participate. Trans-
parency is generally good but far from perfect, and issues remain as to the relevance
of NICE technology assessments, concerning the restrictive provisions for appeal,
and the apparent absence of effective quality assurance as well as the implemen-
tation of guidance (enforcement). These observations suggest substantial room for
further improvement.
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6.4 NICE Technology Appraisal No. 98 – A Unique Outlier?

At first glance it might seem tempting to relegate the qualitative study of NICE
Technology Appraisal No. 98, “Methylphenidate, atomoxetine and dexamfetamine
for attention–deficit/hyperactivity disorder (ADHD) in children and adolescents.
Review of Technology Appraisal 13” (NICE, 2006b), to the growing inventory of
controversial criticisms that a priority-setting body has to expect (Rennie, 2001;
Rennie and Luft, 2000). Why bother with an obvious outlier when there is so much
praise for the approach adopted by NICE? After all, isn’t the feasibility of the case
study testimonial enough of a transparent appraisal process?

There are a number of reasons, however, why its findings should not be so quickly
dismissed. First, agencies like NICE are most likely to draw fire from interested
parties when their recommendations imply restrictions of use or denial of reim-
bursement (cf. Chapter 1, Introduction), which does not apply to the present case.
Others however have questioned NICE’s ability to say “no,” except in obvious cases
(Cookson et al., 2001; Raftery, 2001; Smith, 2000), or even the appropriateness of
cost-effectiveness analysis since it does not capture the opportunity cost of adopting
programs (Birch and Gafni, 2006a; Gafni and Birch, 1993; 2003a,b; 2006; Donald-
son et al., 2002) or, from a policy-maker’s perspective, the notion of “affordability”
(cf. also below). Second, even if the case study dealt with an exceptional outlier, its
findings were still relevant, as they would indicate an unsatisfactory robustness, sug-
gesting difficulties when dealing with a complex clinical decision problem. These
may have potentially far-reaching implications for the comparability of appraisals
across a wide range of indications and interventions, which are intended to form
the basis of decisions affecting large numbers of patients. Third, as emphasized
earlier, qualitative methods in health and health services research can “reach the
parts other methods cannot reach,” and as such can complement quantitative studies:
Case study research has been recognized to be especially useful to explore con-
temporary phenomena not amenable to quantitative analysis, for instance where
complex interrelated issues are involved (cf. Chapter 1, Introduction; Pope and
Mays, 1995).

Clearly, then, there remains the undeniable risk of implicit or explicit over-
generalization of observations largely based on one case study only. International
observers, including this author, have been suitably impressed by the attempts by
NICE to ensure rigorous systematic reviews, objective economic evaluation, stake-
holder participation and transparency of process as well as value judgments (e.g.,
Schlander, 2007a; Neumann et al., 2005a; WHO, 2003).

This notwithstanding, even a single outlier must cast doubt on the attained robust-
ness of its technology assessment process, which is an important requirement for
its sustained widespread acceptance. It appears impossible to rule out that certain
problems identified with the ADHD technology appraisal might be less unique than
one would hope.

There is little if any dispute about the need to integrate clinical and economic
evidence for health technology assessments to be meaningful in the context of a
priority-setting body like NICE. Apart from the emergence of two streams of work –
technology appraisals and clinical guideline development – that have developed very
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differently (Williams, 2004), others have observed that there are some difficulties
“in ensuring that all academic centers [which provide the assessment groups] have
the appropriate combination of clinical and economic expertise” (WHO, 2003).

Within the realm of technology assessments, problems seem to be more common
in reconciling clinical data availability for systematic effectiveness review and the
perspective of cost-utility analysis requiring units of outcome that facilitate the cal-
culation of QALYs. For instance, for the recent economic evaluation of newer drugs
for epilepsy in adults, effectiveness data – usually reported in terms of the reduction
of seizures over a defined time period – were transformed into the categories of full
(seizure-free) or partial (>50% reduction in seizure frequency) responders, which
were subsequently combined with utility estimates for each state. This approach did
not enable incorporation of side effect profiles (Wilby et al., 2003) – incorporation
of which has generally proven difficult (cf. Chapter 2, Methods; Fletcher, 2000) –
and no significant effectiveness differences could be confirmed in the systematic
review prepared for NICE (Wilby et al., 2003). A meta-analysis performed on this
basis, in order to produce economic model inputs, showed a difference in expected
QALYs of only 0.025 between the drugs studied (Wilby et al., 2003). Different
from the conclusions of NICE (NICE, 2004l), clinical guidelines developed at the
same time by the Scottish Intercollegiate Guidelines Network (SIGN) – without
formal consideration of cost-effectiveness – included two of the newer compounds
(lamotrigine and oxcarbamazepine) for first-line treatment of partial and secondary
generalized seizures SIGN (2003), and the American Epilepsy Society even rec-
ommended four of the newer compounds for newly diagnosed epilepsy (French
et al., 2004).

Although post-hoc departures from pre-defined search strategies for data on the
clinical or cost-effectiveness of interventions (cf. above, Chapter 5, A Critique)
should be a rare occurrence, it is clear that abstracts and conference proceedings
represent a challenge to review teams. While the critique of the ADHD assessment
illustrates their importance in HTAs of rapidly evolving technologies, this is a time-
and resource-consuming endeavor that often requires efforts to obtain further infor-
mation from the authors. In this respect, there have been “variations in policy and
practice” of assessment groups (Dundar et al., 2006).

Next, the health economics literature (Drummond et al., 2005; Brennan and
Akehurst, 2000; Gold et al., 1996; Rittenhouse, 1996) suggests a broad consen-
sus about the fundamental distinction between efficacy, effectiveness, and cost-
effectiveness. Dealing with results of randomized clinical trials, the question for
the economic analyst is “what does this mean in practice?” (Buxton et al., 1997). It
is less evident how this insight has translated into real-life decision-making, since
pragmatic open-label trials are frequently considered of lower quality than well-
controlled, double-blind studies (NICE, 2006g; Busse et al., 2002; CRD, 2001),
seen to provide evidence of a lower hierarchy level, “and so should be interpreted
with caution” (NICE, 2005c). Specifically concerning treatment compliance, which
may differ greatly between settings, analysts and decision-makers face pertinent
issues related to the appropriate criteria to distinguish between mere convenience
and clinical relevance. Challenges include what type of evidence to expect and
how to weight it, from models driven by assumptions or expert consensus, over
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randomized pragmatic clinical trials (usually open-label!), to observational studies
and retrospective database analyses.

Finally, transparency of economic models appears to be an issue far exceeding the
ADHD technology assessment. Lack of transparency may not only impede effective
stakeholder participation, but might even violate legal provisions. Two pharmaceu-
tical companies, whose appeal against a recent NICE appraisal determination had
been dismissed (NICE, 2006k), have taken NICE to court on grounds that its con-
clusions were “irrational” and “not supported legally,” and that NICE “refused to
disclose a fully-working version of the cost-effectiveness model used” (Scrip, 2007;
Childs, 2006).

Combined with the ADHD case analysis, this brief collection of random observa-
tions does justify a further exploration of potential issues and underlying problems.

6.5 Implications for International Health Care Policy-Makers

There are compelling reasons to formally evaluate the trade-offs between alternative
allocations of limited resources in any given health care system. Economic anal-
yses, using concepts such as opportunity cost and incremental analysis (of costs
and benefits, i.e., outcomes in the broadest sense), may inform such decisions and
assist increasing their transparency and consistency. NICE has been heralded as a
role model to achieve this goal in a reasonable way (Williams, 2004). As a result,
international health care policy-makers will be interested not only in the perfor-
mance of the NICE approach in relation to this expectation, but also what might be
learned from NICE. A number of key issues that deserve careful consideration will
be offered below.

6.5.1 Objectives of Health Care Provision

NICE has adopted the “extrawelfarist” proposition that the principal (although, as
Anthony Culyer was keen to point out, “this does not mean ‘only”’) objective of the
health care systems (or, more specifically, the National Health Service in England
and Wales) “ought to be to maximize the aggregate improvement in the health sta-
tus of the whole community”19 (Culyer, 1997). The fundamental equity position of

19 20 years earlier, Weinstein and Stason (1977) had written: “The underlying premise of CEA
[cost-effectiveness analysis using QALYs as outcome measures] in health problems is that for any
given level of resources available, society (or the decision-making jurisdiction involved) wishes
to maximize the total aggregate health benefit conferred” [italics added]. George Torrance, in
a brief historical account of the early evolution of the conceptual underpinnings of cost-utility
analysis, simply states “There was consensus in the literature that the objective of health care was
to maximize health [. . . ], i.e. to maximize both the quantity and quality of life” (without providing
references) – from this it is evident that the development of the fundamental approach was charac-
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NICE has been the assumption that “a QALY is a QALY is a QALY” resulting from
the decision to (a) adopt QALYs as a universal outcome measure and (b) to give no
differential weight to QALYs on the premise that “an additional adjusted life year
is of equal importance for each person” (Rawlins and Culyer, 2004; NICE Citizens
Council, 2003).

The social value judgments of NICE are not shared universally. In fact, the
extrawelfarist proposition has come under attack via two different lines of thought.
On the one hand, some economists assert, “that, for economists (as economists)
wishing to influence policy, welfare economics is the only real game in town”
(Pauly, 2003a). From this perspective it has been argued that the approach currently
adopted by NICE20, i.e. cost-utility analysis using arbitrary (e.g., Eichler et al.,
2004) benchmarks for acceptable incremental costs per QALY gained, may in fact
be expected to result in increased inefficiency (Birch and Gafni, 1993, 2006a; Gafni
and Birch, 1993; 2003a,b; 2006; Bridges, 2005; Donaldson et al., 2002). However,
the conventional view that QALY-based measurements are intrinsically inferior to
willingness-to-pay-based cost-benefit analysis, as a proxy for overall social welfare
composed of some aggregate of “lifetime welfare units,” has been challenged (Adler,
2005).

On the other hand, empirical studies provided evidence that the simple (linear)
QALY maximization assumption “is empirically flawed” (Dolan et al., 2005), as
it does not reflect public preferences; technically, there seems to be a diminishing
marginal social value associated with changes in both quality and length of life
(Dolan et al., 2005). It has been proposed that “we find strong reasons to fear that
to rank projects in terms of costs-per-QALY as often as not will tend to distort
resource allocation decisions rather than to inform and aid them” (Nord, 1999). One
consequence of this is that economic evaluations of medical interventions might be
“answering questions people are unwilling to ask” (Schlander, 2005b). There are
also important normative concerns, which include the implied valuation of human
life as a function of health status, as opposed to viewing the value of life as a dimen-
sion distinct from health (cf. Arnesen and Nord, 1999).

As Daniels and Sabin (2002, p. 37) state, “It may well matter morally to us that
someone who is much more seriously ill gets the extra benefit rather than someone
less ill, or we may not be willing to aggregate minor benefits across large popu-
lations and outweigh, in the aggregate, major benefits, such as saving lives, for a
few.”21 This issue will be addressed in more depth below, see Chapter 7, Which Way
Forward?

terized by the application of decision analytic concepts without any empirical exploration of social
values (Torrance, 2006; cf. also Nord, 1999).
20 NICE initially had denied using a benchmark.
21 There is extensive literature devoted to this issue, e.g., Dolan et al., 2005; Schlander, 2005a;
Daniels and Sabin, 2002; Sen, 2002; Dolan, 2001; Ubel, 2000; Nord, 1999; Williams, 1997; and
many others. See also later, Chapter 7, Objectives, Reconsidered.



6.5 Implications for International Health Care Policy-Makers 165

6.5.2 (Almost) Exclusive Reliance on QALYs as Outcome
Measure?

A key motive for the widespread use of QALYs has been the wish to make com-
parisons across a wide range of morbidities supported by a universal and compre-
hensive measure of health outcomes with interval scale properties. Any relaxation
of, or deviation from, the extrawelfarist approach would immediately alleviate the
restrictions associated with an (almost) exclusive reliance on QALYs as an outcome
measure of interest. As has been seen in the ADHD case study, this narrow ana-
lytical focus was a prime reason contributing to the highly selective use of clinical
evidence22 and the resulting exclusion of an existing relevant, rich clinical (and
cost-effectiveness) evidence base (Schlander, 2007e).

Even if acceptability on grounds of “efficiency” (cf. below, Chapter 7, Objec-
tives, Reconsidered) was established by some cost per (weighted or unweighted)
QALY ratio, current limitations of the methods used to derive utility esti-
mates (see Bleichrodt and Pinto, 2006; Schlander, 2005a; Dolan, 2000; Kah-
neman et al., 1997; and many others), including the availability (or lack) of
suitable clinical data, might still encourage policy-makers to have such evalu-
ations complemented by appropriate examinations using other techniques, for
instance, cost-effectiveness analysis. Instead of relying on restricted data sets, this
might enable utilization of the best available clinical evidence and would imply
greater flexibility in use of analytic approaches compared to the NICE reference
case23.

6.5.3 Technology Appraisal Processes

In particular the processes of NICE have been understood by observers to set a
new standard internationally (e.g., Schlander, 2007a; Buxton, 2006; WHO, 2003).
The technology appraisal process adopted by NICE is highly predictable and trans-
parent in relation to timelines and methods used (and expectations for submis-
sions) by NICE. In this respect it may indeed serve as an admirable role model,
offering well-structured opportunities for stakeholders to participate throughout all
phases, from scoping through assessment up to appraisal, with an Appraisal Con-
sultation Document preceding Final Appraisal Determination and the issuance of

22 It is clear, though, that an incomplete search for relevant evidence by the Assessment Group
aggravated the problem.
23 While it is clear that additions (“where one or more aspects of the methods differ”) to the refer-
ence case are explicitly permitted by NICE (NICE, 2004c, section 5.3, pp. 20ff.), the Assessment
Group did not make use of this option in the present case. Reasons might be related to (a) resource
constraints (e.g., time, funding, access to clinical expertise and senior economic experts) and/or (b)
insufficient encouragement to utilize methods different from those specified in the reference case.
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guidance. Finally, consultees are given the chance to lodge an appeal against the
Final Appraisal Determination.

Using the accountability for reasonableness (A4R) framework inaugurated by
Daniels and Sabin as a benchmark, a number of differences between conditions
for A4R and NICE processes were nevertheless identified, including the highly
acclaimed transparency of the NICE approach. Thus, international policy-makers
may wish to consider alternatives that ensure that stakeholders and third-party
observers will be put in a position to replicate approaches chosen for modeling
(including the impact of modified assumptions). Models developed with taxpay-
ers’ funding might be put in the public domain to foster academic debate about
the relative merits of modeling approaches, to support further advances of method-
ological standards in the science of health economic evaluation (which would be to
the advantage of all stakeholders), and not least as a tool enabling external quality
assurance.

The process-related accomplishments of NICE have been supported by a high
level of standardization, which in turn has contributed to a certain lack of flexibility
to adapt the analytic process to the complexity of the specific decision situation.
It would appear more appropriate if the assessment strategies pursued were bet-
ter adapted to the problems at hand. Solving a number of decision problems may
be fairly straight-forward, not requiring application of the full arsenal of analytic
methods, such as probabilistic sensitivity analyses, and, hence, be less resource-
consuming (cf. also Buxton, 2006; Fendrick, 2006). On the other hand, there may be
challenging evaluation problems (such as a meaningful ADHD technology assess-
ment) that can be met only if sufficient resources (time, manpower, budget, access to
expertise) are available and that demand a problem-solving strategy different from
the currently prescribed standard.

A more flexible, less schematic evaluation process could also allow for more
than one stage of assessment, contingent on the problem. A meaningful approach
could be to invite assessment groups to submit proposals; this could be orga-
nized as a competitive process among a selected group of academic centers
with established excellence. Within the pre-defined scope, such proposals would
usefully present “convincing arguments that the objectives of the review have
been understood (and refined if necessary),” demonstrate the necessary range of
expertise of the assessment group, describe an appropriate and feasible method-
ology for undertaking the review, and cover the resources (funds and timescales)
required (CRD, 2001). If and when a process consisting of more than one stage
was considered adequate, the principle objective of a first phase could be to
determine the social desirability of funding a technology; this would sensibly
include, but not be limited to, consideration of allocative efficiency (cf. Chapter
7, Objectives, Reconsidered). These criteria would need to be codified (WHO,
2003). A subsequent phase of evaluation then might address in more detail issues
of technical efficiency, which would offer an opportunity for a more complete
review of available evidence, including a more cautious use of quantitative
meta-analysis, and cost-effectiveness analysis using clinical endpoints considered
meaningful.
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6.5.4 Timing of Technology Appraisals

It is well understood that the cost-effectiveness of technologies does change over
time (Remak et al., 2003; Buxton, 1987). The rapid evolution of our understand-
ing of the economic implications of ADHD (which was briefly delineated earlier,
see Chapter 6, Insights from Clinical Long-Term Data and from Disease-Specific
Effectiveness Measures) underscores the relevance of this observation, illustrating
the inherent dynamics of the evidence of effectiveness and cost-effectiveness.

There is no ideal solution to the resulting dilemma, for which the term Buxton’s
law has been coined: “It’s always too early [to evaluate] until, unfortunately, it’s
suddenly too late” (Buxton, 1987). If anything, this dilemma is aggravated by the
possibility that sound economic evaluations of complex clinical problems require
substantial resources – including time – especially when they are embedded in truly
participatory processes. In the ADHD case it took 33 months from initial scoping
to the issuance of NICE guidance (Table 3.2), and it seems quite possible that the
six-months assessment period was too short to successfully mount the task.

In an attempt to better address the problem described by Martin Buxton, NICE
itself recently announced the introduction of a revised process allowing more rapid
appraisal of important new technologies (NICE, 2005g, 2006i). It will be interesting
to see how NICE is going to deal with the challenging task to assure sufficiently
broad scope and high quality of such rapid reviews (cf. Buxton and Akehurst, 2006).

Two further consequences seem worth mentioning here.
First, there is a need to use decision analytic modeling to extrapolate beyond

the data observed in clinical trials (e.g., Philips et al., 2004, 2006; Brennan and
Akehurst, 2000; Buxton et al., 1997). This will often include inferring final out-
comes from intermediate clinical endpoints, if and when a relationship between
both has been shown to exist (Buxton et al., 1997; Rittenhouse, 1996). The need for
modeling has been recognized by NICE (2004b,c), and NICE has played an impor-
tant and laudable role in methods development in this area, in particular regarding
the consideration of decision uncertainty associated with the use of models (e.g.,
Ades et al., 2006; Griffin et al., 2006; Ginnelly, 2005; Claxton et al., 2005).

Second, in order to use the best evidence available at the time of an assessment,
it appears necessary to include conference abstracts and presentations of new data
that have not yet been published in peer-reviewed journals. This creates challenges
regarding complete search strategies, access to relevant data, and evaluation of qual-
ity of findings presented (cf. Dundar et al., 2006).

The critique of the ADHD assessment indicates that even NICE may not (yet)
have succeeded to consistently implement these consequences (see Chapter 5,
above).

6.5.5 Multidisciplinary Assessment Teams

Technology appraisals need to address clinical problems, some of which may
be extremely complex, and are expected to derive meaningful conclusions that
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will exert direct and/or indirect influence on clinical decision-making (viz.,
“resource allocation”). The ADHD case study lends support to the conjecture
that it is unlikely that complex problems can be handled successfully by either
discipline – the medical profession or economists – working in isolation.

It seems likely on the basis of this case study that NICE has not (yet) sufficiently
accomplished the desirable (if not necessary) integration. The implications are
potentially far-reaching and transcend the issue of how to relate clinical guideline
development to the technology appraisals. Beyond sharing expertise, a higher level
of integration of the key disciplines involved in technology assessments and clini-
cal guideline development could also assist addressing the challenging differences
between the professions in terms of attitudes, values, and beliefs relevant to priori-
tization problems in health care (cf. again Chapter 7, Objectives, Reconsidered).

6.5.6 Quality Assurance

High levels of standardization do not suffice to assure consistent quality of tech-
nology assessments. There seems to be a need for some kind of enforcement as
postulated by Daniels and Sabin (1998) as part of their “accountability for reason-
ableness” framework. This would extend to the technical quality of reviews.

Beyond disclosure of potential conflicts of interest, transparency of methods used
for modeling might be useful24. Further precautions might be built into the appraisal
process to achieve the important requirement of effective quality assurance. It is not
sufficient to rely on conventional peer review processes, which cannot be expected
to be up to this task (cf. Hill et al., 2000; Reinhardt, 1997).

6.5.7 Implementation

Economic evaluations are useless unless their results can be applied in clinical prac-
tice. However, the implementation of NICE guidance within the UK National Health
Service to date has been mixed (e.g., Sheldon et al., 2004; Howard and Harrison,
2004), and NICE has responded by launching an implementation support strat-
egy (NICE, 2004m, 2006l; cf. also Rawlins and Dillon, 2005a). In principle, there
are several possible approaches to improve implementation, in-depth discussion of
which is beyond the scope of the present study.

One straightforward way to implement economic evaluation results is to tie
them directly to pricing or indirectly to reimbursement decisions, such as cover-
age and payment policies or formulary listings. This approach, which is commonly
referred to as “fourth hurdle” regulation (in addition to the three traditional “hur-

24 This corresponds to the conclusion of Jefferson and colleagues (2002, p. 2811); see Chapter 6,
NICE Accountability for Reasonableness: Publicity.
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Fig. 6.7 Impact of reimbursement regulation on access
Delayed access to new medicines: average time from pricing and/or reimbursement application to
actual reimbursement for new pharmaceutical products in European markets; data source: analysis
by Cambridge Pharma Consultancy (2002) for the Commission of the European Communities,
2003; from Schlander, 2004c.
Abbreviations: B, Belgium; GR, Greece; POR, Portugal; F, France; A, Austria; FIN, Finland;
I, Italy; NOR, Norway; E, Spain; NL, Netherlands; CH, Switzerland; S, Sweden; DK, Denmark;
IRE, Ireland

dles,” efficacy/effectiveness, safety, and product quality, that need to be taken by
new pharmaceutical products prior to market authorization), does exist in a num-
ber of jurisdictions (with or without the use of economic evaluations). One of its
key disadvantages is delayed access (a) to new medicines from the perspective of
patients and (b) to markets from the perspective of pharmaceutical innovators.

For example, mean times to listing on the Australian Pharmaceutical Benefits
Scheme (PBS) of new products or new indications were found in a range between 22
and 30 weeks during the years 1999 to 2003, according to a recent review (Wonder
et al., 2006). A study commissioned by the G10 working group of the European
Commission found the delays of market access for new pharmaceutical products
to vary greatly by country (Figure 6.7; Commission of the European Communities,
2003).

In contrast, (abstracting from the Pharmaceutical Price Regulation Scheme,
PPRS, in the United Kingdom) NICE operates in a free-pricing environment for
pharmaceutical products25. Nevertheless, it has been argued that NICE technology
assessments also lead to held-back prescribing especially of innovative, costly new
medicines (Redwood, 2006). The phenomenon – sometimes called “NICE Blight” –
describes the reluctance of physicians to prescribe a new treatment before it is

25 In February 2007, the Office of Fair Trading (OFT) suggested to replace the current system of
profit and price controls under the PPRS with a value-based approach to pricing (OFT, 2007)
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known whether NICE guidance will be prepared, and if so, whether NICE will
actually recommend its use within the NHS.

A separate implementation issue may emerge after issuance of a positive rec-
ommendation by NICE, because NICE has no control over the resources of the
NHS and their deployment, and budget constraints faced by NHS bodies such
as Regional Health Authorities and Primary Care Trusts may either stand in
the way of guidance implementation or require displacement of other technolo-
gies, cost-effectiveness of which may be unknown (e.g., Williams, 2004; Towse
and Pritchard, 2002). This problem has also been recognized by the UK Audit
Commission (2005), and recommendations have been put forward to improve the
situation.

Specifically in the context of the ADHD case study it is interesting that it has
been observed that guidance seems “more likely to be adopted when there is strong
professional support, a stable and convincing evidence base, . . . Guidance needs to
be clear and reflect the clinical context” (Sheldon et al., 2004).

In order to gain the respect of the medical profession, health economists wishing
to influence clinical resource allocation decisions should be prepared to meet the
expectation that they do adhere to quality standards no less than those expected to
be met routinely in medical decision-making. As John Maynard Keynes once wrote,
“if economists could manage to get themselves thought of as humble, competent
people, on a level with dentists, that would be splendid.26”

26 J.M. Keynes, Collected Works (1971–1989), Vol. IX, p. 332.
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Chapter 7
Which Way Forward?

Apparently there is no universally correct – possibly not even a universally appli-
cable – answer to this key question; any reasonable way forward will necessarily
depend on the respective starting point and on the objectives ultimately pursued, as
well as the specific institutional context.

7.1 Starting Points

While the number of organizations involved in health technology assessments
(HTAs) has grown in recent years, the approaches adopted internationally differ,
perhaps most markedly with respect to the use of economic evaluation as a part of
HTAs (cf. Hutton et al., 2006; Henry et al., 2005; Hjelmgren et al., 2001). Some
organizations, including the Centers for Medicare and Medicaid Services (CMS)
and the Veterans Administration (VA Technology Assessment Program, VATAP) in
the United States, the German Institute for Quality and Efficiency in Health Care
(Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen, IQWiG), and the
Spanish Agency for Health Technology Evaluation (Agencia de Evaluación de Tec-
nologías Sanitarias, AETS), do not (yet) use formal economic analyses (cf. IQWiG,
2005, 2006; García-Altés et al., 2004; Tunis, 2004). The German IQWiG, for exam-
ple, evaluates whether or not medical technologies offer “therapeutically relevant”
advantages over existing options, without considering cost. Owing to the resulting
difficulties to link effectiveness and cost, important opportunities to increase quality
and efficiency of health care may be missed (Schlander, 2003). With this constraint
being increasingly realized, interest has been growing in NICE as a role model
for the implementation of economic evaluations, which have the potential to add
important information on the trade-offs associated with prioritization decisions.

First and foremost, expectations for cost-effectiveness analyses should be realis-
tic. A rigid application of the logic of cost-effectiveness has not been unequivocally
successful, neither in Oregon, nor in New Zealand or elsewhere, though it is seen by
many analysts as an essential ingredient into rational resource allocation processes
(Maynard and Bloor, 1995). In particular, international experience – including Aus-
tralia and Canada – indicates that implementation of cost-effectiveness analyses
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Fig. 7.1 Pharmaceutical spending trends in OECD countries, 1990–2001
Australia and Canada were the first jurisdiction implementing cost-effectiveness analyses to inform
reimbursement decisions. At the same time, Australia and Canada were among the OECD markets
recording the highest per-capita growth of total pharmaceutical expenditures, 1990–2001 (Aus-
tralia and Switzerland, 1990–2000; Germany, 1992–2001; no UK data available). Source: OECD
Health Data, 2003; Schlander, 2004c.
Abbreviations: D, Germany; I, Italy; CH, Switzerland; DK, Denmark; NL, Netherlands;
GR, Greece; F, France; IRE, Ireland; FIN, Finland; CAN, Canada; Aus, Australia; S, Sweden.

tends to increase spending (cf. Figure 7.1), as – according to one interpretation – it
tends to reveal relatively more undertreatment than overtreatment (Neumann, 2004;
Schlander, 2004c; Mitchell, 2002). A prevailing focus on the evaluation of new
technologies rather than existing ones may be another important factor contributing
to inflationary pressures created by the current use of cost-effectiveness analyses
(Maynard et al., 2004).

In England, prescription drug spending increased from £5.58bn in 2000 to
£7.94bn in 2005, i.e., by a compound annual growth rate of 7.4%, and NICE
guidance has been seen by many analysts as one important underlying reason
(e.g., Maynard et al., 2004; Macdonald, 2003; Taylor, 2002; Cookson et al., 2001).
According to recent internal estimates from NICE, full implementation of NICE
guidance from 1999 through 2004 would have had a cumulated budgetary impact
on the NHS of £ 800 million, equivalent to 1% of total NHS spending (Audit
Commission, 2005).

It has also been pointed out by health economists that ranking interventions on
the basis of incremental cost-effectiveness ratios (ICERs) does not provide informa-
tion about the opportunity costs associated with the adoption of a new program (e.g.,
Birch and Gafni, 2006a; Gafni and Birch, 1993; 2003a,b; 2006; Donaldson et al.,
2002). As a pragmatic solution attempt, it has been suggested to complement cost-
effectiveness evaluations with budgetary impact analyses (Trueman et al., 2001).
This approach implies the introduction of a fifth criterion1 and thus a departure from

1 It is a fifth criterion (or “fifth hurdle”) following common parlance, which refers to the cost-
effectiveness criterion as a fourth hurdle from the perspective of manufacturers to gain reim-
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the simple decision rules of the logic of cost-effectiveness – although in practice
both types of analysis can be conducted using a common technical framework (cf.
Nuijten and Rutten, 2002). Besides the economic concept of opportunity costs, bud-
getary impact analysis is related to the notion of affordability, and the computation
of “affordability curves” has been suggested, reflecting the probability that a tech-
nology is affordable for a range of “threshold budgets” (Sendi and Briggs, 2001).

7.1.1 Affordability

In many publicly financed health care systems, whether they are organized accord-
ing to the National Health Service model or as (mandatory) insurance systems,
resource availability or “affordability” is predetermined by some kind of global
budget. In these cases, limits to available resources are most obvious. Albeit eco-
nomic (cost-benefit) evaluation may contribute to determining appropriate limits,
ultimately these resource constraints are the result of public or political trade-
off processes. Ideally, these are the consequence of democratic deliberation about
competing social goods, such as education and child care, but also social benefits
(e.g., unemployment benefits and pension funds) and broader economic objectives,
for instance job creation, and even military defense and police to protect law and
order – all of which contribute to protecting basic liberties, individual opportunities
and relevant capabilities (cf. Rawls, 1971; Sen 1985).

In other words, public spending on health care will be constrained by the demand
for public non-health spending and the limits to society’s willingness to be taxed.
As such, a key issue about global limits to health care spending will be democratic
deliberation. Following Daniels and Sabin (2002), accountability for reasonableness
should begin with transparency about limits and their implications. As a conse-
quence, transparency should be expected as to the difference between “affordability”
or ability-to-pay, and willingness-to-pay on the societal level. Per se, the notion of
affordability, often discussed in relation to a growing share of health care expendi-
tures of gross national product (GDP), represents an ill-defined, highly subjective
concept (see Box 5).

There is no feasible scientific way to determine an optimal share of health care
spending (e.g., Aaron, 2003; Pauly, 2003b; Reinhardt et al., 2002). More than that,
as it turns out, the future affordability of health care spending growing faster than
GDP is highly sensitive to real per-capita economic growth rates, particularly those
falling below 1% per year (Figure 7.2). If and when sufficient economic growth
rates (above about 1% per year) can be realized, ability-to-pay for health care
expenditures rising faster than GDP would exist, even under reasonably conservative
assumptions (Box 5), for several decades (Figure 7.2). Thus, at the societal or macro

bursement and hence market access for a given technology; the first three criteria are efficacy/
effectiveness, safety, and product quality, which are evaluated during the traditional new product
approval process.
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Box 5 On the notion of “affordability” Without exception, OECD coun-
tries have experienced dramatic increases of their health care expenditure.
Expressed as a share of gross domestic product (GDP), health care spend-
ing in the United States climbed from 5.0 percent in 1960 to 13.9 percent in
2001. Health care’s share of the US economy has been predicted to reach 18
percent by 2012 (Heffler et al., 2003). Long-range forecasts for the United
States indicate health care expenditures might well consume 38 percent of
GDP by 2075 (Chernew et al., 2003).

A Medicare Technical Review Panel (2000) defined affordable growth
of health care spending in terms of non-health spending, postulating that
maximum affordability be reached at a level of spending when non-health
expenditures would no longer rise – i.e., when the increase of GDP would
be consumed entirely by growing health expenditures. One advantage of this
approach is that its definition of minimum acceptable non-health spending
relies on observed consumption patterns instead of some more theoretical
construct. This simple idea implies that, with increasing GDP, a society can
afford to spend a greater share of income on health care – a suggestion not
only in line with observations from studies at the macro level of nations
but, likewise, with the “dictionary definition” of affordability (cf. Reinhardt
et al., 2004).

Chernew et al. (2003) provided an extrapolation under an assumed real
GDP growth rate of 1.2 percent per year. Allowing for a separate demo-
graphic adjustment of health care spending of 0.43 percentage points per year,
real health care spending rising one percentage point faster than real GDP
would then be “affordable” beyond 2075. Under the same set of assump-
tions a two-percentage point gap between the annual growth rates would
still be affordable until 2039. However, future economic growth rates are
uncertain.

The time period of future “affordable” health care cost growth can be
estimated as a function of the combined effects of health care cost and real
GDP growth rates on non-health care spending, allowing for an investment
share of 18 percent of GDP required to support rising GDP. Then real non-
health expenditures start to decrease after t years if the rise of health expen-
diture exceeds the rise of investment adjusted GDP. (Note that the mathemat-
ical formulas do not show the adjustment made for the assumed investment
share.)

(GDPt − GDPt−1) − (HEt − HEt−1) < 0 (7.1)

where GDPt = gross domestic product per capita (adjusted for an 18% invest-
ment share) in year t, and HEt = total health expenditures per capita in
year t
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Transformation of (7.1) with real growth rates for health expenditure gHE
and GDP gGDP results in:

[
GDP0 · (1 + gGDP)t −GDP0 · (1 + gGDP)t−1

]

−
[

HE0 · (1 + gHE)t − HE0 · (1 + gHE )t−1
]
<0 (7.2)

Equation (7.2) may be rewritten:

GDP0 · (1 + gGDP)t−1 · gGDP − HE0 · (1 + gHE )t−1 · gHE < 0 (7.3)

After derivation with respect to t the number of years with rising non-health
care expenditures despite positive health expenditure growth rate is:

t = ln(HE0 · gHE ) − ln(GDP0 · gGDP)

ln(1 + gGDP) − ln(1 + gHE )
+ 1 (7.4)

Hence, total non-health expenditures start to decrease after t years. Techni-
cally, this corresponds to the time when the slope of the curve of health
care spending equals the slope of the curve of gross domestic product. On
this basis the time span t can be calculated until rising health spending will
completely consume the increase of GDP under different combinations of
assumed growth rates of health spending and GDP (per capita in real terms).
The resulting number of years can then be interpreted as an upper limit of the
future “affordability” of escalating health care expenditures, according to the
definition adopted by the Technical Review Panel.
Source: Schlander et al., 2004c,d; Schlander and Schwarz, 2005b.

level, the relevant issue is not “affordability” – in the sense of whether the economy
can sustain increasing spending on health care – but actual willingness-to-pay – or,
in the context of collectively financed health care, willingness to be taxed.

Of course, this observation does in no way abolish the social choice problems
associated with health care resource allocation decisions. On the contrary, it may
serve to highlight the extent to which there are indeed critical choices to be made at
all levels of decision-making. Also pointing to the abstract existence of affordability
should not be misinterpreted as an attempt to invalidate the ethical imperative to
strive for “efficient” use of resources, in particular, to eliminate wasteful spending
(cf. Anderson et al., 2003; Maynard, 2001a).

7.1.2 Institutional Context

Institutional context will have to be taken into account in various ways. One aspect
relates to specific features of health care systems, such as centralization (National
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Fig. 7.2 Affordability of projected health care spending
Affordability of projected US health care spending according to a definition proposed by the
Medicare Technical Review Panel (2000): number of years of rising non-health expenditures as
a function of the future (real per-capita) GDP growth rate, assuming a two-percentage point gap
between the growth rates of health expenditures and GDP. See also Box 5. GDP is gross domestic
product. Source: Schlander et al., 2004d

Health Service model) versus decentralization (e.g., competition in the United States
system), which will influence the optimal way of implementation of economic
evaluations, obviously without invalidating the principal usefulness of the discipline
(cf. Siegel, 2005; Berger and Teutsch, 2005).

Also the level of decision-making will matter. At the central or macro level,
usually an agency is entrusted with the task of making decisions for the whole
health care system. At the local or micro level (sometimes referred to as “meso”
level, as opposed to the “micro” level of bedside decisions), for instance Regional
Health Authorities, Primary Care Trusts or hospitals, various constraints (e.g., bud-
get pressures, limited available health economic expertise, etc.) may dictate differ-
ent approaches. Moreover, local implementation of central guidance rests – among
other factors – on alignment between recommendations and funding (e.g., Audit
Commission, 2005; Sheldon et al., 2004).

More importantly, legal environments will impose constraints on prioritization
decisions. A well-known incident in the United States was the revisions of the Ore-
gon Health Plan required by the Health Care Financing Administration (HCFA)
to comply with the Federal Americans with Disabilities Act (ADA). QALYs value
life as a function of health status (e.g., Nord et al., 1999; Savulescu, 1999; Menzel,
1990; Harris, 1987; cf. also the recent dispute between Harris, 2005a,b, and Rawlins
and Dillon, 2005b). However, any discrimination of (groups of) patients on grounds
of their reduced capacity to gain “quality of life,” for instance the disabled or the
chronically ill (people in so-called “double-jeopardy;” cf. Richardson and McKie,
2005; Singer et al., 1995; Harris, 1995), would still have to stand the test of the
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declaration of human rights, stating that “recognition of the inherent dignity and of
the equal and inalienable rights of all members of the human family is the founda-
tion” (United Nations, 1948). In many jurisdictions there exist constitutional provi-
sions that set limits to a utilitarian or quasi-utilitarian approach that is exclusively
or primarily concerned with maximizing the distribution-independent sum of indi-
vidual utilities, as “distribution indifference does not take the distinction between
persons adequately seriously” (Sen, 2002; Rawls, 1971).

7.2 Objectives, Reconsidered

Keeping specific legal context in mind as a constraint, it is a fundamental principle
of decision analysis that “the identification and structuring of objectives essentially
frames the decision being addressed. It sets the stage for all that follows” (Keeney
and Raiffa, 1993). To be relevant, thus, analytic decision support relies on prior clar-
ification of values and objectives to be pursued (Keeney, 1992). For this reason Uwe
Reinhardt has emphasized repeatedly that there is no point in discussing “efficiency”
(invariably an instrumental or secondary objective) unless effectiveness criteria (i.e.,
primary objectives) have been agreed on (Reinhardt, 1992, 1998).

7.2.1 Efficiency

Cost-effectiveness analysis has been conceptualized as a tool to maximize “value
for money” (i.e., not to minimize spending), which immediately raises the issue of
identifying and valuing the appropriate outcomes (Gold et al., 1996). If limited to
issues of technical efficiency, i.e., the evaluation of alternative ways to achieve a
given clinical outcome (such as peptic ulcer healing, eradication of Helicobacter
pylori, life years gained by implementation of a specific type of screening program,
or, related to the present case study, symptomatic and/or functional improvement of
patients), cost-effectiveness analysis clearly can provide useful information.

The situation is more complicated when issues of allocative efficiency need to be
addressed, which inevitably arise in an environment of scarce resources, i.e., when
group decisions must consider a broad range of consequences across multiple deci-
sions. For example2, should limited resources better be used to fund the provision
of sildenafil (ViagraR) for patients with erectile dysfunction, pharmacological or
behavioral treatment for children and adolescents with ADHD, or beta-interferon
and glatiramer for patients with multiple sclerosis (. . . )? Cost-utility analysis using
QALYs as the universal (and comprehensive) measure of (health-related) outcomes

2 Of course, this would have to be further specified according to different patient subgroups (e.g.,
by disease severity – the “clinical margin”) and varying intensity of interventions (the “intensity
margin”), as the real choices are not about blanket in- or exclusions, but about addressing incre-
mental costs and effectiveness at the margin (e.g., Briggs, 2000; Briggs and Gray, 2000).
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purports to solve the inherent problem of comparing outcomes that are different in
kind3 (Drummond et al., 2005, 1997; Gold et al., 1996). The relative desirability of a
given medical intervention then rests on its incremental cost per QALY ratio. Some
implications of this logic were briefly discussed earlier (see Chapter 6, Objectives
of Health Care Provision). Ultimately, there are fundamental ethical choices to be
made, detailed discussion of which exceeds the scope of this case study.

For instance, policy-makers might wonder about the validity of rankings derived
from cost-effectiveness ratios (viz., “league tables”), the meaning of which is based
on a quasi-utilitarian aggregation rule4. As there is no gold standard against which
to judge criterion validity, an alternative may be to use the so-called reflective
equilibrium approach (Nord, 1992; Daniels, 1979; Rawls, 1971). Empirically, this
would imply to examine to what extent rankings derived from health state valua-
tions (quality weights) used for QALY computations are in accordance with directly
elicited preferences for resource allocation. In other words, assuming the cost per
QALY gained was, for example, ∼£3,600 for sildenafil in erectile dysfunction (Stolk
et al., 2000), ∼£7,000 for medication in ADHD (NICE, 2006b), and >£120,000 for
beta-interferons and glatiramer in multiple sclerosis (NICE, 2002), would this rank-
ing reflect the comparative social desirability of these interventions (cf. McGregor,
2003)?

For health economic analyses it is usually assumed that, because health care
produces health, the objective of collectively-financed health care should be to
maximize either (a) the aggregate of ordinally measured individual utilities, with
health being one out of many arguments of the utility function (cf. Pauly, 1995,
2003a; Breyer et al., 2003; Hurley, 2000), or (b) cardinally measured health gains,
i.e., treating health as an independent argument of the utility function (cf. Schlander,
2005a; Rawlins and Culyer, 2004; Culyer, 1971, 1989, 1997). In its pure form,
this view results in an “efficiency-only” approach, with efficiency being defined
either (a) based on the welfare theoretic principles of Pareto and Kaldor-Hicks (cf.
Ng, 2004; Boadway and Bruce, 1984) or (b) their extrawelfarist variant seeking to
produce the maximum amount of QALYs (or a comparable construct) for a given
budget (cf. Weinstein, 2006; Schlander, 2005a; Rawlins and Culyer, 2004; Wein-
stein and Zeckhauser, 1973). Then, the tools to determine efficiency are cost-benefit
or cost-utility analysis, respectively. While the debate between the proponents of
either approach continues (Birch and Gafni, 2006a,b; Birch and Donaldson, 2003;
Gafni and Birch, 2003a,b; Donaldson et al., 2002; Blaug, 1998), it is noteworthy
here that both approaches are “mean-based” (cf. Vanness and Mullahy, 2006), i.e.,
they represent attempts to maximize an average expected consequence irrespec-
tive of its actual distribution across individuals, and have been criticized for over-
looking the frequent impossibility of compensating “losers” for foregone health
benefits (Schlander, 2005a,b; Ng, 2004; Reinhardt, 1998; Boadway and Bruce,

3 For instance: “Cost-utility analysis should be used . . . when the programs being compared have
a wide range of different kinds of outcomes and you wish to have a common unit of output for
comparison” (Drummond et al., 1997, p. 141f.).
4 Cf. above, Chapter 6, see also Culyer, 1997, and Weinstein and Stason, 1977. For recent reviews,
cf. Dolan et al., 2005, and Schlander, 2005a.
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1984; Mishan, 1971). Apart from normative concerns, the quasi-utilitarian QALY
aggregation rule has been shown to be empirically flawed, i.e., there is a wealth
of evidence that it does not adequately reflect prevailing social value judgments
(Richardson and McKie, 2005; Schlander, 2005a; Dolan et al., 2005; McKie and
Richardson, 2003).

The approach adopted by NICE may be characterized as “efficiency-first” (Bux-
ton, 2006; Pearson and Rawlins, 2005; Rawlins and Culyer, 2004), following the
extrawelfarist proposition and using a cost-effectiveness benchmark of “a most
plausible” £20,000 to £30,000 per QALY gained (NICE, 2004c) while rejecting
an absolute threshold (Pearson and Rawlins, 2005; Rawlins and Culyer, 2004),
specifying that it would also consider other factors including “the particular fea-
tures of the condition and population receiving the technology” (NICE, 2004c),
which may include social value judgments such as “special considerations of
equity” (Rawlins and Culyer, 2004). NICE established a Citizens Council to pro-
vide input “on the topics it wants the council to discuss,” in order “to ensure that
these values resonate broadly with the public” (Rawlins and Culyer, 2004), while
maintaining that guidance “is based on clinical and cost-effectiveness evidence”
(NICE, 2007).

The Citizens Council (NICE, 2006c,d,e) has shown some concern for these
issues5 but endorsed NICE’s approach, concluding that “cost-utility analysis is nec-
essary, but should not be the sole basis for decisions on cost-effectiveness” (NICE,
2005f,k). It is unclear whether the Citizens Council was confronted with the issue
of cost-per-QALY rankings such as those cited above. Neither is it clear whether
implications of the logic of cost-utility analysis were exposed in such a way as
Jeff Richardson and John McKie suggested, namely “When a health state is rated
as having a utility score of 0.8 it may be inferred that curing five people in this
health state and returning them to normal health for the rest of their lives is equiv-
alent to saving the life of a single person,” because 5x(1.0–0.8)=1, which is also
the utility obtained from saving one person’s life (Richardson and McKie, 2005,
p. 272).

A related concern found by the WHO review team has been the lack of trans-
parency regarding considerations other than cost-effectiveness (WHO, 2003), which
has led to second-guessing and scientific inquiry by academic researchers (cf. Chap-
ter 6, Discussion and Implications; Figure 6.6; Dakin et al., 2006; Devlin and Parkin,
2004; Towse and Pritchard, 2002). NICE has denied speculation that it consid-
ers the budgetary impact of technologies (Pearson and Rawlins, 2005; Rawlins
and Culyer, 2004) despite some indications to the contrary (Dakin et al., 2006),
which has caused critique from a theoretic perspective as well as for its practi-
cal consequences (cf. above; e.g., Cookson et al., 2001; Gafni and Birch, 1993).
The WHO team recommended that “NICE codifies and justifies the specific criteria
used in decision-making” (WHO, 2003). Other observers analyzed NICE’s positive
appraisal of riluzole for motor neuron disease on the basis of an ICER of a cost per

5 In particular, the published meeting minutes of the NICE Citizens Council provide for instructive
reading material – for instance, NICE, 2006e.
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QALY of £34,000 to £43,500 (NICE, 2001), which had initially been estimated
at £58,000 (Stewart et al., 2000) and had later been brought down to £16,500
to £20,000 (Bryan et al., 2001). Independent analyses demonstrated substantial
uncertainty surrounding these estimates (Ginsberg and Lowe, 2002), and it was
argued by observers that NICE “should not need to fabricate an efficiency criterion
to support the reimbursement of riluzole” because it “tried to resolve two impossible
statements,” (a) “uncertainty on effectiveness” and (b) “a cost per QALY in a tightly
circumscribed range” (Freemantle et al., 2002). They concluded that it might “be
better to accept that resources are more reasonably and appropriately allocated on
the basis of the rule of rescue or fair innings rather than a strict efficacy [note added:
efficiency?] criterion” (Freemantle et al., 2002).

The “rule of rescue” refers to “the imperative people feel to rescue identifiable
individuals facing avoidable death” (Jonsen, 1986). Whereas being “identifiable”
has been described as morally irrelevant, the preference for lifesaving over non-
lifesaving measures – which the rule entails – may be justifiable from a utilitarian
perspective but is not captured by standard techniques of utility measurement for
cost-effectiveness analysis (McKie and Richardson, 2003). The “fair innings” argu-
ment as proposed by Alan Williams (1997) reflects the notion that “everyone is
entitled to some ‘normal’ span of health (usually expressed in life years).” These
concepts represent just two examples of “values” which may be considered relevant
to health care resource allocation decisions that standard cost-utility evaluation does
not encompass adequately.

A concern has been raised that the NICE approach in practice may result in
“the marginalization of factors other than clinical and cost-effectiveness as out-
side NICE’s terms of reference” (Redwood, 2006; cf. Berg et al., 2001), and one
might indeed expect this effect to occur as a consequence of NICE’s focus on cost-
effectiveness benchmarks as the primary proxy of “social desirability” within the
context of the NHS. Unfortunately, there is no simple way to measure commu-
nity values for direct use in setting health care priorities (Nord, 1995, 1999), and
a Canadian qualitative analysis of health reform documents revealed a “Tower of
Babel” that is contemporary “values talk,” concluding that the capacity of any one
scholarly theory of values was limited to encompass the diversity of “policy values”
(Giacomini et al., 2004).

7.2.2 Fairness

Despite some undeniable difficulty in deriving workable alternative solutions to the
health care resource allocation problem, it has been argued that the primary objec-
tive of a collectively financed health scheme (and, therefore, the relevant unit of
analysis) is not the maximization of an aggregate of utility or construct of popu-
lation health, but includes prominently to give individuals the chance to achieve a
“decent basic minimum” of health (Daniels, 1985) or the “capability” of achieving
good health (Anand, 2005; Sen, 1985, 2002), in order to gain “a normal range
of opportunities” to pursue their individual conceptions of the “good” (Daniels,
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1985; cf. Rawls, 1971). This would imply an explicit “fairness-first” approach to
health care resource allocation decisions, which would make treatment of motor
neuron disease or reimbursement coverage for expensive drugs for rare diseases
(“orphan drugs,” the development of which is encouraged by European policy:
Aronson, 2006) not necessarily (!) “a small extravagance” (McGregor, 2006), which
is (still) tolerated owing to its limited budgetary impact (sic!) but not justifiable on
the grounds of cost-effectiveness (Table 7.1; McCabe et al., 2005, 2006; Hughes,
2006; Connock et al., 2006; Hughes et al., 2005; Marshall, 2005; Sheehan, 2005;
NICE, 2004n; McKie and Richardson, 2003; but also, Anonymous, 2002). Assign-
ing a higher priority to the objective of fairness compared to efficiency may have
both normative and empirical support (e.g., Richardson and McKie, 2005; Dolan
et al., 2005; Schlander, 2005a,b; McKie and Richardson, 2003; Nord, 1993, 1999;
Nord et al., 1999; Savulescu, 1999; Menzel, 1990; Harris, 1987; Daniels, 1985),
but it would absolutely not abolish the need for economic analysis to moderate
fairness-driven reasoning. Importantly, however, it has been argued that current
standards of health economic evaluation might need reinterpretation, concerning
both the appropriate valuation of benefits (e.g., Mortimer, 2006; Pinto-Prades and
Abellan-Perpinan, 2005; Schlander, 2005a; Nord, 1993, 1999; McGregor, 2003; but
also Chong, 2003) and the determination of relevant costs (Richardson and McKie,
2006). This represents an equally intriguing and important area for further scientific
endeavor and debate.

At the extreme end of the spectrum would be a “fairness-only” approach, but
this is not considered here since it would appear too naïve to pretend that clinical
decision-making has nothing to do with cost.

Some implications should be obvious from the ADHD case and the discussion
above. If, for instance, the overarching objectives of collectively financed health
care prominently included to protect (to maintain, to restore, or to compensate for

Table 7.1 Cost-effectiveness ratios for orphan treatments
Cost-effectiveness ratios for orphan treatments Cost-effectiveness ratios for many orphan treat-
ments (sometimes referred to as “expensive treatments for rare diseases”; cf. Laupacis, 2006) will
not meet the benchmark adopted by NICE (£20,000 to £30,000 per QALY gained; NICE, 2004c).
Should these treatments be excluded from reimbursement, with the consequence of depriving
patients afflicted with these rare disorders from any chance of effective treatment? ICER, incre-
mental cost-effectiveness ratio; MPS, mucopolysaccharidosis. Estimates by NICE. Data source:
www.nice.org.uk/download.aspx?o=296850.

Condition Prevalence Product ICER
(“preliminary
estimated £ per
QALY”)

M. Gaucher (Type I and III) 270 Imiglucerase (CeredaseR) 391,200
MPS Type 1 130 Laronidase (AldurazymeR) 334,900
M. Fabry 200 Agalsidase beta (FabrazymeR) 203,000
Hemophilia B 350 Nonacog alpha (BeneFIXR) 172,500
M. Gaucher (Type I) 270 Miglustat 116,800
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the loss of) normal functioning and, thereby, [strive to] guarantee that individuals
have a fair range of opportunities to pursue their personal life plans, as proposed
by Norman Daniels (1985, 2001; cf. also Harris, 1997), then current standards
of health economic evaluation would not (yet) be aligned with this goal. In this
case, instead of relying (almost) exclusively on QALYs as an instrument to measure
health-related outcomes, other approaches to economic evaluation might be pursued
by policy-makers, either as complements to or as substitutes for cost-utility analysis.
Explicit criteria to determine acceptability and desirability of medical interventions
might be specified, which could be used in combination with formal economic eval-
uation. Scorecards might be developed to consider distributional issues and to bal-
ance quantitative and qualitative information in an explicit and transparent manner.
Formal economic evaluation would continue to provide key quantitative input. How-
ever, once the claim of the alleged superiority of extrawelfarist cost-utility analyses
over cost-benefit evaluation has been given up (or is no longer necessary), allocation
decisions might be informed by cost-benefit analyses, which have the advantage that
they are firmly grounded in economic theory (cf. Birch and Donaldson, 2003). To
make optimal use of the available clinical evidence base, any type of analysis might
be appropriately supported by supplementary cost-effectiveness evaluations, which
would enable better differentiation of alternative medical intervention strategies, i.e.,
serve to address issues related to technical efficiency.

Assuming the Department of Health (DoH), the National Health Service (NHS),
and NICE were not prepared to modify their currently prevailing social value judg-
ments6, they would still have an option to use cost-effectiveness analyses in addition
to cost-utility estimates. Again, once desirability at the level of resource alloca-
tion has been established, additional cost-effectiveness analyses would be useful to
maximize technical efficiency.

7.3 Research Agenda

A number of important areas for further research can be identified. NICE itself has
initiated research in fields such as implementation of guidance, further development
of its methods, or the societal value of a QALY7.

6 The NICE Citizens Council, in its January 26–28, 2006, meeting (for minutes, see NICE, 2006e),
considered the “rule of rescue,” which was broadly understood to pertain to “exceptional cases”
where someone’s life was in immediate or imminent danger. Many of its members felt that “allow-
ing ‘exceptional case treatment’ was the mark of a civilised and humane society” (NICE, 2006e,
p. 14). The Citizens Council noted that NICE apparently had implicitly – without transparent cri-
teria – applied a “rule of rescue” in previous appraisals, citing the cases of (a) temozolomide (for
treatment of certain brain tumors, at an estimated cost per QALY (ICER) of ∼£35,000); (b) riluzole
(motor neuron disease, ∼£34,000 to ∼£43,500); (c) imatinib (advanced leukemia, ∼£48,000). It
will be interesting to see whether NICE will respond by defining a set of explicit criteria, which
might imply moving to a variant of the “scorecard approach” proposed above.
7 For a review of some related issues, see Gyrd-Hansen, 2005.
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The simple linear (quasi-utilitarian) QALY aggregation rule implies a maxi-
mization principle8 rather than a methodology of fairness (cf. Ubel et al., 2000;
Menzel et al., 1999), and in cost-utility analysis, there is some obvious confusion
between social values and preferences or utilities (Nord et al., 1995). This raises
the challenge to construct an ethically sensitive framework for cost-effectiveness
analysis (Daniels, 2004). One such approach would be to systematically determine
community values relevant to health care resource allocation decisions (Richardson
and McKie, 2006; Ubel, 1999b). Research in this field should be pursued with high
priority.

Another promising approach was proposed by Erik Nord (1995, 1999) but is not
without its own problems (cf. Osterdal, 2003). The basic idea is to establish a person
trade-off methodology as a basis for “cost-value analysis” that reflects the trade-offs
society wishes to make between competing programs. Cost-value analysis certainly
requires further research, which seems justified as it promises to enable public policy
following the public’s values.

It has been further proposed that there is a need to reconsider current practice
as to the inclusion or exclusion of various types of cost in meaningful economic
evaluations, i.e., those reflecting the real world situation of social transfer payments
resulting from the decisions evaluated, instead of solving an artificially defined deci-
sion analytic problem in isolation, as has been briefly mentioned earlier. It might
appear more appropriate to fully consider existing alternatives and their conse-
quences, an observation which creates an intriguing field for further debate about
relevant economic support of medical resource allocation problems (see Richardson
and McKie, 2006).

Yet another path forward might be to reexamine the potential of cost-benefit anal-
ysis in health care (Birch and Donaldson, 2003; Johannesson and Jönsson, 1991; and
some others). In environmental economics, for example, cost-benefit analysis has
been a standard method for decades now. Research into ways of how best to address
distributional concerns associated with cost-benefit analysis (with or without addi-
tional qualitative criteria) would seem a good investment (cf. various contributions
in Barer et al., 1998).

Finally, projects have been initiated in Canada and Europe to define a health
benefit basket, i.e., “the totality of services, activities, and goods covered by publicly
funded insurance schemes or National Health Services” (Schreyögg et al., 2005;
Flood et al., 2004). Beyond description of the status quo (jurisdictions, including
the United Kingdom [Mason, 2005] do not usually have explicit benefit catalogs), a
major research avenue needs to address which services should be publicly covered,
and what should be the criteria for such decisions, recognizing that priority-setting
decisions involve competing goals and multiple stakeholder relationships, and are
not amenable to simplistic solutions. The optimal role of economic evaluation might
be better defined by explicit reference to its context (cf., for instance, Mitton and
Donaldson, 2004).

8 As was briefly discussed earlier, this aggregation rule is empirically flawed (e.g., Dolan et al.,
2005; Schlander, 2005a).
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7.4 Final Note

This critical case analysis needs to be seen in the context of the evolving achieve-
ments and the pioneering role of NICE. Although “still in its infancy” (Williams,
2004), NICE has changed the way of thinking about resource allocation far beyond
its area of remit in England and Wales. Its processes have been hailed for their
predictability, transparency, and participatory nature. The level of sophistication and
rigor that NICE has been striving for in its innovating role is admirable from an inter-
national viewpoint. New standards have been set, for instance, with the adoption of
probabilistic sensitivity analyses (though on occasion one might wonder about other
sources of uncertainty hidden in critical assumptions).

Yet, even NICE is not perfect. Given its high international profile, health care
policy-makers elsewhere, who are contemplating making better use of economic
analyses, need to be aware of strengths and weaknesses of the NICE approach to
enable the distinction to be made between copying NICE and learning from NICE.
This case analysis, it is hoped, may contribute insights into the real-life application
of NICE processes, so to speak, “when the rubber hits the road.” Its findings do not
exactly confirm “NICE’s use of cost effectiveness as an exemplar of a deliberative
process” (as claimed by Culyer, 2006).

Even strong conceptual face-validity – which in any event should not be confused
with criterion validity – would have to be confirmed by impeccable quality of real-
ization. If and when that cannot be accomplished consistently, health economists
might find that they are indeed “just kidding themselves” about the full potential
of their discipline (cf. Drummond, 2004). When it comes to health care resource
allocation decisions affecting large numbers of patients, consistent attainment of
the highest standards in terms of validity, objectivity, and reliability of the under-
lying evaluations should be expected. International policy-makers would seem well
advised not to settle for anything less.
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Appendix A
Abbreviations and Use of Terminology

A4R “Accountability for reasonableness,” a framework for fair pro-
cesses to reach priority setting decisions (Daniels and Sabin,
1997, 1998, 2002)

AC NICE Appraisal Committee

ACD Appraisal Consultation Document

AdderallR A combination of DEX and amphetamine salts, not licensed
for use in the UK

ADHD–RS A narrow band ADHD symptom scale, in its version IV
updated for and directly derived from DSM–IV symptom cri-
teria (Collett et al., 2003)

AG Assessment Group

AR Assessment Report

ATX Atomoxetine hydrochloride (StratteraR), a non-stimulant drug
for treatment of ADHD; cf. Table 1.2

Beh Behavioral treatment arm of the NIMH MTA Study

b.i.d. Administration divided in two daily doses

CC Community comparison arm of the NIMH MTA Study

CD Conduct disorder

CEA Cost-effectiveness analysis

CEAC Cost-effectiveness acceptability curve (cf. Fenwick et al.,
2004)

CGI Clinical Global Impressions Scale, a global outcome measure
widely used in clinical psychopharmacology trials, consisting
of three “sub–scales” (one question each); easy to administer,
but controversial psychometric properties (cf. Guy, 2000)

Ch. Chapter

CI Confidence interval

CIC Commercial-in-confidence
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CIS Columbia Impairment Scale, a fully structure questionnaire
to assess functioning in four domains, interpersonal relations,
psychopathology, job or schoolwork, and leisure time (cf. Bird,
2000)

Comb Combination treatment arm of the NIMH MTA Study

Commentators Organizations involved in the NICE appraisal process; without
right of appeal

Consultees Organizations involved in the NICE appraisal process asked to
submit information; with right of appeal (typically manufactur-
ers, professional and patient/caregiver groups)

CPRS(-H) Conners’ Parents’ Rating Scale (-H: hyperactivity sub-scale)

CRS Conners’ Rating Scales, a family of related narrow band scales;
most widely used in the assessment and treatment of ADHD

CTRS(-H) Conners’ Teachers Rating Scale(-H: hyperactivity subscale)

CUA Cost-utility analysis

DALY Disability-adjusted life year

DoH Department of Health

DEX Dexamphetamine sulphate (e.g., DexedrineR); cf. Table 1.2

DSM-IV Diagnostic criteria of the American Psychiatric Association;
for ADHD, specifying three subtypes: primarily inattention,
primarily hyperactivity and impulsivity, and a combined type
of ADHD; DSM-IV criteria are commonly used in North
America

EQ–5D A generic instrument for measuring health–related quality of
life (HRQoL), formerly known as “EuroQoL”

ER Extended release (used by AG to collectively describe modified
release formulations of MPH)

FAD Final Appraisal Determination

HRQoL Health-related quality of life

HTA Health technology assessment

ICD–10 Diagnostic criteria of the World Health Organization; for
ADHD (hyperkinetic disorder, HKD), requiring the presence of
symptoms of inattention and hyperactivity/impulsivity, result-
ing in a narrower definition of “ADHD” compared to DSM-IV;
ICD-10 criteria are frequently used in Europe

ICER Incremental cost-effectiveness ratio

IHRQL Index of health-related quality of life

MAS Mixed amphetamine salts; see AdderallR
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MedMgt Medication management treatment arm of the NIMH MTA
Study

MPH Methylphenidate hydrochloride

MPH–IR Methylphenidate hydrochloride, immediate-release formula-
tion (RitalinR, EquasymR, generics); cf. Table 1.2

MPH–MR08 Methylphenidate hydrochloride, modified-release formulation
with a duration of action of ∼8h (EquasymR XL); cf. Table 1.2

MPH–MR12 Methylphenidate hydrochloride, modified-release formulation
with a duration of action of ∼12h (methylphenidate-OROS;
ConcertaR XL); cf. Table 1.2

MR Modified-release (preparation)

MTA (1) “Multimodal Treatment Study,” a landmark study in clini-
cal ADHD research initiated by the US National Institute for
Mental Health (NIMH)

(2) “Multiple technology appraisal,” the standard process
adopted by NICE for health technology appraisals (cf. NICE,
2004b,c)

MTC Mixed treatment comparison

NDT Non-drug treatment (primarily psychosocial interventions,
such as cognitive behavioral therapy)

NIMH National Institute of Mental Health, Bethesda, MD

o.a.d. Administration as one dose per day

ODD Oppositional-defiant disorder

PD Pharmacodynamic(s)

PK Pharmacokinetic(s)

QALY Quality-adjusted life year

q.i.d. Administration divided in four daily doses

RCT Randomized controlled trial

Reference Case As “reference case,” NICE specifies methods it considers
most appropriate for the Appraisal Committee’s purpose (cf.
Table 3.1; NICE, 2004c) – not to be confused with the “refer-
ence case” defined by the Washington Panel (Gold et al., 1996)

SNAP–IV Swanson, Nolan and Pelham-IV Questionnaire, a narrow band
ADHD symptom scale reflecting core symptoms defined by
DSM-IV, essentially similar to (most of) the Conners’ Rating
Scales (cf. Collett et al., 2003)
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STA “Single technology appraisal,” a new process complementing
standard “multiple technology appraisals” (MTAs), adopted by
NICE in November 2005 to provide faster guidance on new
technologies (cf. NICE, 2006i)

t.i.d. Administration divided in three daily doses

WAG Welsh Assembly Government

WHO World Health Organization



Appendix B
Critical Gaps of Assessment

According to the list of references quoted in the Assessment Report, which com-
prises a total 320 items, a number of essential sources were not tapped.

In particular, literature review is missing on some areas critical to the assessment.
Note that all references listed below had been available at the time the technology
assessment was undertaken.

Clinical Effect Measures in ADHD

The extensive literature related to clinical measurement instruments and their psy-
chometric properties was not addressed in the Assessment Report.

For instance, the following references were not reviewed:

APA, 2000;
Beneke and Rasmus, 1992;
Bird et al., 1996;
Bird et al., 1993;
Conners, 2000;
Conners, 1997;
Dahlke et al., 1992;
Danckaerts et al., 1999;
DuPaul, 1991;
DuPaul et al., 1998;
Gilbody et al., 2003;
Guy, 2000;
Guy, 1976;
Kashani et al., 1985;
Loney and Milich, 1982;
Swanson, 1992.

As a consequence, another important aspect also was not addressed in the Assess-
ment Report: There is currently no conclusive evidence available on the long-term
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effects of short-term symptomatic or functional improvements. (In principle, this
knowledge gap is of equal importance for any of the clinical outcome measures
considered in the present case analysis.) This, however, is one of the most pressing
issues in ADHD treatment research, as important long-term sequelae have been
linked to the disorder (cf. main text and, for instance, Wilens and Dodson, 2004;
Mannuzza and Klein, 2000)

Impact of Treatment Non-Compliance in ADHD

The extensive literature on treatment compliance was largely missed in the Assess-
ment Report.

For instance, the following references were not reviewed:

Andrade et al., 1995;
Brown et al., 1987;
Brown et al., 1985;
Caro et al., 1999a;
Caro et al., 1999b;
Coghill, 2003;
Cramer et al., 1990;
DiMatteo et al., 2000;
Feinstein, 1990;
Firestone, 1982;
Hack and Chow, 2001;
Hughes et al., 2001;
Hwang et al., 2003
Johnston and Fine, 1993;
Kass et al., 1986;
Kauffman et al., 1981;
Lage and Hwang, 2003;
Lage and Hwang, 2004;
Meredith, 1999;
Métry, 1999;
Miller et al., 2004;
Peck, 1999;
Pelham et al., 2000;
Revicki and Frank, 1999;
Sleator et al.,1982;
Swanson, 2003;
Urquhart, 1999;
Wasson et al., 1992;
Weinstein et al., 2003;
Wilens and Dodson, 2004.
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Pharmacokinetic and Pharmacodynamic Properties
of Stimulants

Among others, the following references were not discussed in the Assessment
Report:

Cox, 1990;
Greenhill, 1992;
Greenhill et al., 2001b;
Kimko et al., 1999;
Patrick et al., 1987;
Pelham et al., 2000;
Swanson et al., 1978;
Vitiello and Burke, 1998.

The gaps above are interpreted here to underscore the need for better integration of
clinical and economic perspectives.

Data Synthesis (Meta-Analysis and Mixed Treatment
Comparisons)

The following references related to issues encountered in quantitative meta-analyses
were not addressed in the Assessment Report:

Borzak and Ridker, 1995;
Bucher et al., 1997;
Chalmers et al., 1987a;
Chalmers et al., 1987b;
Egger and Smith, 1995;
Eysenck, 1978;
Faraone et al., 2003b;
Higgins and Whitehead, 1996;
Hunter and Schmidt, 1990;
Lau et al., 1997;
LeLorier et al., 1997;
Lu and Ades, 2004;
Petitti, 2000;
Peto et al., 1995;
Song et al., 2003.
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Comparative Effectiveness and Cost-Effectiveness Analyses

The following economic evaluations of ADHD treatment strategies were not
addressed in the Assessment Report:

Annemans and Ingham, 2002;
Donnelly et al., 2004;
Faraone, 2003;
Faraone et al., 2003b;
Iskedjian et al., 2003;
Jensen et al., 2004;
Michelson et al., 2001;
Newcorn et al., 2004 (and 2005);
Schachar et al., 2002 (review);
Schlander, 2004b;
Schlander et al., 2004a,b;
Steinhoff, 2004 (review);
Steinhoff et al., 2003.



Appendix C
Consistency Issues Associated with NICE
Assessment

Subject Statements and Rationales Consistency Issue

Search criteria “Economic evaluations reported
as conference proceedings or
abstracts were excluded since the
data may not be complete” (AR,
p. 178)

Departure from assessment
protocol (King et al., 2004a),
which had promised to include
“abstracts, conference proceed-
ings, gray literature, . . . ”

Violations of predefined search
strategy, e.g., overlooked RCTs
and CEAs in the public domain.

The incomplete search did not
prevent from claiming that “the
review highlighted a number of
potential limitations in the exist-
ing literature . . . in particular . . .
in estimating treatment effective-
ness . . . , [which] may stem from
a lack of available data” (AR,
p. 266).

Inclusion of (at least) one study
in economic model that had been
excluded from the effectiveness
review and not listed in appendix.

“This review presents a compre-
hensive overview of existing eco-
nomic evaluations of MPH, ATX
and DEX for children and adoles-
cents with ADHD” (AR, p. 266).

Cost-effectiveness analyses in the
public domain (see Table 6.4
and Appendix, Critical Gaps of
Assessment) were excluded from
consideration owing to the illicit
change of search criteria (cf.
above).

Study inclusion criteria Minimum study duration was
chosen because “the literature
suggests that three weeks is the
minimum duration for therapeu-
tic trials” assessing “the impact

More than one third of stud-
ies included in the effectiveness
review were short-term crossover
studies with treatment duration of
one week or less, and some of
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on the social adjustment of the
child” (AR, pp. 44ff.)

them had been conducted with-
out washout phases between
treatment periods (cf. Chapter 5,
footnote 9).

There was no review of “the
literature” supporting the asser-
tion; except for one reference to
the DSM-IV diagnostic manual
(AR, p. 45).

If social adjustment of a child
is the clinical outcome of inter-
est, then (a) a clinical effect
measure capturing functional
impairment (which was dis-
carded: AR, p. 46) would have
been more appropriate than CGI
ratings, which were used as a
proxy for health-related quality-
of-life (for instance: AR, pp. 16,
17, 46, 48), and (b) crossover
designs will be problematic due
to frequent violation of the
requirement that “a similar base-
line condition must be present
at the start of each of the treat-
ment periods, . . . and there must
not be any carryover (i.e. resid-
ual) effects (even psychologi-
cal ones) after either treatment”
(Spilker, 1991).

Outcome measures A “plethora of instruments” was
noted (AR, p. 178) and it was
recognized that “the choice of
an outcome measure is a critical
design issue” (AR, p. 178)

These observations were not fol-
lowed up by an exploration of
the extensive literature on this
subject area (cf. CRD, 2003;
Collett et al., 2003; APA, 2000).

Conners Rating
Scales

Rejected for economic model-
ing. . .

. . . although representing the
most widely used effect mea-
sure in ADHD research to date,
and the only one enabling quan-
titative synthesis in previous
reviews.

. . . on the basis of a critique of
the “implicit assumption that a
small gain in CTRS score for
many children is assumed to be
the same as the cost and desir-
ability of achieving a large gain
in CTRS score for few children”
(AR, p. 186). Further it was
argued that, “if this measure is
used, a gain of 1 point on the
scale is valued the same, regard

A remarkably similar critique
has been put forward (and
been supported by a large
body of empirical evidence
showing that identical QALY
differences will not be attached
equal social value across
the scale – Mortimer, 2006;
Richardson and McKie, 2005;
Dolan et al., 2005; Nord et al.,
1999) against QALYs, the
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less of where you begin
on that scale, so the rela-
tive value of different effect
sizes is not readily inter-
pretable” (AR, p. 224).

outcome measure used for eco-
nomic evaluation following NICE
reference case guidance.

. . . on the basis of a critique
of the “implicit assumption
. . . that efficacy is con-
stant across baseline lev-
els of ADHD severity. . . .
However, the efficacy of
stimulants [or medication
in general] may depend on
the quality and severity of
symptoms” (AR, p. 186).

The advantage of the CGI-I scores
selected for primary evaluation
remains unclear, as this score con-
sists of only one item, reading
“Rate total improvement . . . com-
pared to the patient’s condition and
admission to the project” (Guy,
1976) – hardly constituting a mea-
sure independent from baseline
severity or commanding interval-
scale properties.

QALY calculation For utility estimates it was
explicitly recognized that
“the validity of these mea-
sures depends on the con-
tent and style of the vignette
used to describe each health
state” (AR, p. 181).

Health state descriptions for util-
ity measurement (responders and
non-responders) did not match the
CGI Criteria (as well as other cri-
teria synthesized) criteria (cf. AR,
pp. 359ff.).

Health state utilities derived
from a company submis-
sion were used for extended
sensitivity analyses (AR,
p. 235, pp. 240ff.), . . .

. . . although inconsistencies of
these values had been identi-
fied (AR, p. 217), and inspection
of health state descriptions (e.g.,
AR, pp. 359ff.) reveals “double-
counting” of side effects for MPH-
IR and MPH-MR.

Utility data for the primary
economic evaluation came
from “values obtained using
a standard gamble tech-
nique from parents of chil-
dren with ADHD, providing
proxy ratings for their chil-
dren” (AR, p. 235).

In fact, these utilities were derived
from EQ-5D questionnaires com-
pleted by parents or caregivers
(Coghill et al., 2004).

Utility “values obtained
directly from patients,
using standard gamble
methodology, may be
[more] relevant to this
review” (AR, p. 182).

NICE guidance asks for a represen-
tative sample of the public as the
source of utility data. Further, there
are specific concerns about the reli-
ability of self-reports of children
with ADHD.

Quantitative synthesis
(meta-analysis using
mixed-treatment
comparison technique)

For the base case economic
model (primary evaluation),
CGI-I based “response
rates” were synthesized
and combined with utility
estimates for responders
and non-responders.

Primary analysis resulted in incon-
sistent rankings of strategies (Table
6.7 of AR, p. 237), which were not
even mentioned in the body of the
text, except for the remark that “the
difference in QALY gains between
the alternative treatments strategies
was very small” (AR, p. 236).
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For secondary extensions of
the model, response rates,
which had been derived
from heterogeneous criteria,
were synthesized. Scales
included (besides CGI-I and
CGI-S) the ADHD-RS and
the SNAP-IV (AR, p. 254),
which were described as
“disease specific instruments”
measuring “health-related
quality of life in children” (AR,
p. 176).

The ADHD-RS and the SNAP-
IV are typical narrow-band
symptom scales.

The assessment protocol had
stated that “relative risks will
only be pooled when this
is statistically and clinically
meaningful.”

Heterogeneity of parameters
such as patient populations
(age, sex, comorbidity, etc.),
study designs (efficacy, effec-
tiveness), treatments (intensity,
combination with non-drug
treatment), and effect measures
was mentioned repeatedly.

Despite heterogeneity of effect
measures across treatments and
studies, there is no evidence that
potential confounding effects
between treatment strategies and
effect measures were assessed.

Effectiveness versus
efficacy distinction

The distinction between
efficacy and effectiveness was
not addressed in the assessment
report; both terms were appar-
ently used interchangeably,
without discrimination.

In his authoritative textbook, the
senior author of the Assess-
ment Report explained the fun-
damental importance of this dif-
ferentiation for a meaningful
economic analysis. He stated
that “clinical trials are artificial
environments, and do not pro-
vide all the economic informa-
tion needed by decision-makers”
(Drummond et al., 1997), and
“for economic evaluations to be
relevant, they need to reflect
the real-world conditions faced
by the decision-maker” (Buxton
et al., 1997).

Discussion of the MTA study in
the AR ran over five pages in
the clinical effectiveness review
(AR, pp. 164ff.).

However, the extensive measures
to ensure fidelity and adher-
ence were not described (MTA,
1999a,b), and the mediator anal-
yses clearly showing the impact
of treatment adherence on treat-
ment response were missed; cf.
AR, pp. 167ff.

“The effect of compliance on
response rates to MPH-IR and
MPH-MR is reflected in the
model” (AR, p. 250).

This approach ignored the differ-
ence between efficacy and effec-
tiveness trials and the AR did
not discuss the extensive litera-
ture on non-compliance in gen-
eral and in ADHD specifically.
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Non-compliance was assumed
to be a subset of non-response
in RCTs (AR, p. 232: imply-
ing that “double-blind, double-
dummy trials” . . . “capture the
effects of compliance”).

In contrast, the senior author of
the assessment stated elsewhere,
“great efforts are typically made
in the conduct of a clinical trial
to ensure that patients consume
their prescribed medications”
and, referring to the situation
outside trials, “to the extent that
patients do not comply with the

“The exploration of the effects
of non-compliance would
involve a number of assump-
tions . . . it was felt that these
modeling assumptions would
not be reasonable given the
lack of appropriate data, which
would render the results of
any sensitivity analysis around
compliance uninformative to
decision-makers” (AR, p. 233).

prescribed therapy, there may
be a dilution of the treatment
effect originally observed in the
trial” (Drummond et al., 2005).
He explicitly recommended the
review of Hughes et al (2001)
who concluded “that sensitiv-
ity analysis should be applied
appropriately to ascertain the
impact of non-compliance on
the cost-effectiveness of drug
therapies”.

Any assumption was felt unjus-
tified concerning “the distri-
bution of reduced compliance
between morning, lunchtime,
and evening doses of medica-
tion” (AR, p. 232f.).

A study from Canada had been
in the public domain that indi-
cated that MPH doses were fre-
quently missed, with the second
and, in particular, the third daily
doses most affected (Hwang
et al., 2003). This study was not
discussed in the AR.

“Health outcomes [. . . ] in an
economic analysis [. . . ] should
also consider overall treatment
effectiveness as observed in
real-world settings. Effective-
ness can include outcomes
such as loss of efficacy [. . . ],
compliance with therapy. . . ”
(Drummond, 2003).

Economic model Stochastic analysis: “The model
is probabilistic, meaning that
relevant input parameters are
entered as probabilistic distri-
butions rather than point esti-
mates in order to represent the
uncertainty around each point
estimate” (AR, p. 220). “The
output from the model incor-
porates the uncertainty around
the estimated response rates. . . ”
(AR, p. 229). As to the MTA
subgroup analyses, it was stated
that these evaluations “should

This is inconsistent with the use
of CGI-I scores as a primary
efficacy parameter, because
these were not the primary
outcome parameters of the
underlying RCTs. While it
is quite legitimate to carry
out secondary analyses, these
should not be presented as main
results assumed to capture the
uncertainty.
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be seen as ‘exploratory’, because
of the danger of repeated statis-
tical testing with a sample not
designed for this purpose” (AR,
p. 167).

Although double-counting of
non-responders in the economic
model was recognized (AR,
p. 230) . . .

. . . there was no further explo-
ration of the resulting distortion,
because it was (erroneously)
reasoned that “none of the . . .
trials calculated response in an
intent-to-treat analysis” (AR,
p. 230). Data on withdrawal rates
indicate that not all treatments
assessed were affected equally
(cf. AR, Table 6.3, p. 231, and
AR, Table 6.6, p. 236).

“The nature of the treatment
received in the community com-
parison arm of the MTA trial is
still unclear, and as a result this
data is omitted from the analysis”
(AR, p. 254).

A table in the Assessment Report,
however, states that three of its
four arms were included: “results
for behavioral treatment were
omitted as not relevant to this
review” (AR, Table 6.17, p. 254).
Thus it remains enigmatic which
arm of the MTA was actually
omitted from analysis.

For secondary analyses, “we can
also incorporate the results of the
MTA trial, but only by assum-
ing that the medical management
group in that trial represents treat-
ment with MPH-IR” (AR, p. 253).

It was noted in the effective-
ness review (AR, p. 165) that
“most of the children in the
community care group (97/146)
received stimulant medication.”
Using the medication manage-
ment arm of the MTA study
as a proxy for MPH-IR con-
tradicts the importance of treat-
ment adherence found in that
study (see above; MTA Cooper-
ative Group, 1999b) as well as
the extensive measures to ensure
treatment fidelity and adherence
in this trial (MTA Cooperative
Group, 1999a).

“A number of studies excluded
from the effectiveness review,
for reasons of data presentations,
were nevertheless . . . included in
the calculation of response rate
for the cost-effectiveness analysis.
Further details of these excluded
studies are given in appendix 3”
(AR, pp. 225ff.)

Appendix 3 of the AR lists all
studies excluded and does not
provide any information about
which studies might have been
included in the economic model
in addition to five studies of
the clinical effectiveness review
and Sharp et al. 1999; (cf. AR,
pp. 333ff.).

Extrapolation over 12
years

“In this extended analysis, costs
are discounted at an annual rate

NICE guidance specifies that
costs and health benefits should
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of 6%, and health benefits are
discounted at an annual rate of
1.5%, in accordance with NICE
guidance” (AR, p. 233).

be discounted at an annual rate of
3.5% (see Table 3.1).

“There is little data on long-term
efficacy [. . . ] associated with
medical management of ADHD”
(AR, p. 19).

Inclusion of 14-months data
from the MTA study remained
enigmatic (see above, Economic
Model), and other long-term
studies were excluded from the
review.

Long-term sequelae of the disor-
der briefly mentioned as poten-
tial “long-term benefits of treat-
ment” (AR, p. 247).

Long-term sequelae of ADHD
were neither mentioned in Execu-
tive Summary nor in Conclusions
of the Assessment Report, and
were not explored by literature
search. Long-term extrapolation
model did include a discussion of
mid- to long-term effects (“sen-
sitivity to time horizon”: AR,
pp. 245ff.).

Limitations “Clear conclusions,” stated
repeatedly (cf. below, Executive
Summary): AR, pp.19, 261,
266).

Caveats scattered throughout the
report (e.g., AR, pp. 45, 224,
261ff.). Porzsolt et al. (2005)
identified “a serious problem” in
“HTA reports which . . . express
limitations in the discussions
(read by many scientists) but not
in the conclusions (read mainly
by policy-makers).”

Executive Summary
on Cost-Effectiveness
(AR, pp. 18ff.)

“For a decision taken now,
with current available data, the
results of the economic evalua-
tion clearly identified an optimal
treatment strategy. That is, . . . ”

Limitations of the model
described incompletely, suggest-
ing limited available information
without indicating impact of
study selection criteria chosen
(e.g., regarding long-term studies
excluded from review and
economic model – see above).

Caveats: “The model is not with-
out limitations. As identified in
the clinical effectiveness review,
the reporting of studies was poor,
there is little data to discrimi-
nate between the drugs in effi-
cacy or adverse events and there
is little data on long-term effi-
cacy and adverse events associ-
ated with medical management
of ADHD. The data do not allow
discrimination between patients
with ADHD in terms of ADHD
subtype, age, gender or previous
treatment.”

Model, however, was limited to
response rates based on CGI-I
ratings, which were subsequently
pooled for secondary “sensitiv-
ity” analysis with various (hetero-
geneous) “response rates”.

Irrespective of their interpretation, each of the inconsistencies identified constitutes
a gap of the assessment, i.e., important aspects were not adequately considered. AR,
Assessment Report.
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