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ABSTRACT

Background: Auention-deficit/hyperactivity disorder (ADHD) is a common childhood
neurobehavioral disorder characterized by inattention, hyperactivity, and impulsivity.
Prevalence estimates in elementary school children generally range from 3% to 89%.
ADHD is frequently treated with psychostimulant medications, which have been shown
to improve both cognitive and behavioral outcomes for most children.

Objective: The goal of this study was to estimate the total expected costs for the treat-
ment and management of school-age children with ADHD using 6 commonly prescribed
pharmacotherapies: methylphenidate immediate-release/extended-release (MPH IR/ER),
methylphenidate immediate-release (MPH TR), Metadate® CD (branded MPH IR/ER),
Concerta™ (branded MPH ER), Ritalin® (branded MPH IR), and Adderall® (a combination
of dextroamphetamine and amphetamine salts).

Merhods: A literature review and clinical assessment using a 27-question survey in-
strument were used to capture information on the clinical characteristics of ADHD, in-
chuding common treatment regimens, clinical management of patients, pathways of care,
and components of care. A meta-analysis provided response rates for 3 commonly used
pharmacotherapies: Metadate CD, MPH IR, and Adderall. Information from the clinical
assessment and the meta-analysis were used to populate a decision-analytic model to
compute total expected cost for each comparator.
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Results: The average total annual
expected cost per patient was $1487
for Metadate CD, $1631 for Concerta,
$1792 for MPH IR/ER, $1845 for MPH
IR, $2080 for Ritalin, and $2232 for
Adderall.

Conclusions: Mectadate CD had the
lowest total expected cost and Adderall
had the highest total expected cost among
the ADHD pharmacotherapies evaluated.
The differences were attributable to dif-
ferences in drug-acquisition costs and the
need for in-school dosing of twice-daily
and thrice-daily medications.

Key words: attention-deficithyperactivity
disorder, psychostimulants, economic,
methylphenidate, amphetamine. (Clin Ther
2001;23:1904-1921)

INTRODUCTION

Attention-deficit/hyperactivity disorder
(ADHD) is a common neurobehavioral
disorder and one of the most prevalent
chronic health problems affecting school-
age children in the United States. Symp-
toms include inattention, hyperactivity,
and impulsivity.!? Academic under-
achievement,? troublesome relationships
with family members or peers,** and low
self-esteem are noted often among chil-
dren with ADHD. Symptoms that appear
early in life may continue into adoles-
cence® and adulthood”: however, with early
recognition, assessment, and managemeitt,
educational and psychosocial problems
can be minimized for most children.?°
Reported prevalence rates for ADHD
vary considerably, possibly because of
methodological differences among stud-
ies and changes in diagnostic criteria.'®13
The use of formal criteria to diag-
nose ADHD (eg, the Diagnostic and Stu-
tistical Manual of Mental Disorders,

Fourth Edition [DSM-IV]'?) varies among
primary care, psychiatry, and nonphysi-
cian mental health providers.!* As a re-
sult, over the past 20 years, the reported
prevalence of ADHD has ranged from
4% to 12%, or from 8% to 10%, if stud-
ies are pooled.!®!? Prevalence rates are
9.2% (range, 5.8%-13.6%) in male popu-
lations and 2.9% (range, 1.9%—4.5%) in
female populations'>—2%; or 6.9% (range,
5.5%-8.5%) in school populations and
10.3% (range, 8.2%-12.7%) in commu-
nity settings.

Public awareness of ADHD has paral-
leled the media debate concerning diag-
nostic processes and the appropriateness
of stimulant therapies.”” The increase in
stimulant prescriptions for children has
been cited as evidence of potential over-
diagnosis of ADHD.2® In addition, sur-
veys of pediatricians and family physi-
cians reveal wide regional variations in
the amount of stimulants prescribed and
practice patterns for diagnosis.”* How-
ever, a search of the MEDLINE, Embase,
and Cochrane databases revealed few
published studies on the economic bur-
den of ADHD on parents or an the health
care system in general.3:32 These 2 eco-
nomic studies?!-3 evaluated health care
costs in general for children with ADHD,
but not the costs of treatment for ADHD.
The goal of this evalnation was to assess
the direct costs associated with the phar-
macologic treatment of school-age chil-
dren with ADHD and not indirect costs
such as parents’ time lost from work or
long-term costs to saciety. This health eco-
nomic evaluation sought to identify and
compare the total expected costs associ-
ated with 6 pharmacotherapies used for
the management of ADHI»: methyl-
phenidate immediate-release/extended-
release (MPH IR/ER), methylphenidate
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immediate-release (MPH IR), Metadate®*
CD (branded MPH IR/ER), Concerta™*
(branded MPH ER), Ritalin® (branded
MPH IR), and Adderall®} (a combination
of dextroamphetamine and amphetamine
salts). These therapies were chosen by
virtue of their classification as currently
available psychostimulants in the US for-
mulary (generic and branded forms) of
first-line medications approved by the
US Food and Drug Administration (FDA)
for the treatment of ADHD. Other med-
ications used to treat ADHD (eg, pemo-
line, desipramine, bupropion) were not
included because they are rarely used
{National and Therapeutic Drug Index,
IMS Health, 2000), are not considered first-
line treatments for ADHD, and with the
exception of pemoline, are not approved
by the FDA for ADHD. The evaluation was
conducted from the payer perspective,
School-related costs were included based
on results from a stakeholder survey of
managed care organizations (MCOs) that
indicated that payers were concerned with
costs associated with dosing of medica-
tions at school.

MATERIALS AND METHODS

A stakeholder survey of MCOs was con-
ducted to accurately identify attributes for
model development. The telephone sur-
vey included questions about each plan’s
policies regarding generic use, formulary
incluston, coverage for mental health care

*Trademark: Metadate® CD (Celltech, Rochester,
New York).

*Trademark: Concerta™ (Alza Pharmaceuticals,
Mountain View, California).

iTrademark: Ritalin® (Novartis Pharmaceuticals,
East Hanover, New Jersey).

'Trademark: Adderall® (Shire US Inc, Florence,
Kentucky).
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professionals, and the plan’s interest in
educational/societal costs.

A 27-item survey created to assess clin-
ical practice was sent to 5 recognized clin-
ical experts (who regularly treat children
with ADHD in their practices) for feed-
back on treatment pathways and the hu-
man and material resources dedicated to
patient care. Responses were pooled and
analyzed, and discrepancies were resolved
through follow-up discussions with ex-
perts. Using survey results, a clinical al-
gorithm for ADHD management was de-
veloped and returned to experts for face
validation or modification (Figure 1). On
approval by the experts, the algorithm was
adopted as the analytic framework for an
cconomic model to compute total ex-
pected costs,

Components of Care and Cost

Components of clinical care (office vis-
its, laboratory tests, and therapeutic inter-
ventions) identified in the survey were
each assigned a monetary value. Cost data
for physician visits and laboratory tests
were taken from the 2001 National Physi-
cian Fee Schedule and the 2001 Clinical
Diagnostic Laboratory Fee Schedule, re-
spectively (Table I). Drug-acquisition
costs were based on average wholesale
prices listed in the April 2001 Drug Top-
ics® Red Book® (Table II). For Concerta
and Metadate CD, weighted average daily
dose in milligrams was computed based
on clinical trial data (Table 1§).3%3
Dosages for the other pharmacotherapies
were based on information from the re-
spective manufacturers” product package
inserts.

Costs associated with dosing at school
were derived from a telephone survey of
8 public elementary schools in 4 randomly
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Table I. Costs for medical contacts and laboratory tests.

Cost of Cost of
Initial Follow-up
Assessment” Frequency Visits™ Frequency
Pediatrician $167.57 2 visits $78.81 | visit per
$117.07 per month 4 months
(second visit)
Psychiatrist $151.50 2 visits in $100.62 I visit per
month after 4 months
4 failures (if required)
Psychologist $90.00 2 visits in $90.00 | visit per
month after 4 months
4 failures (if required)
Laboratory tests” $17.87 1 time with $17.87 | time per
first visit year; 2 times

if >4 failures

*Source: 20011 National Physician Fee Schedule,
Source: 2001 Clinical Diagnostic Laboratory Fee Schedule,

Table II. Drug costs for commonly used pharmacotherapies for attention-deficit/
hyperactivity disorder.

Drug Cost per Cost per
Comparator Manufacturer Dose 100 Tablets” Day
Metadate CD Celitech 40.8 mg’ QD $115.604 $2.36
MPH IR/ER  Superior/Mallinckrodt 20 mg QD/20 mg QD $63.53/$111.95 $1.75
MPH IR Superior 20 mg TID $63.53 $1.91
Concerta Alza 39.6 mg' QD 3234.00" $2.77%
Ritalin MNovartis 20 mg TID $85.78 $2.57
Adderall Shire 20 mg BID $154.20 $3.08

MPH = methylphenidate; IR = immediate-release; ER = extended-release.
*April 200/ Drug Topics® Red Book®

*Weighted dose based on clinical trial data.**3

Pricing of Metadate CD provided by Celltech.

$Weighted dose was muitiplied by cost per milligram to yield cost per day.
"PriceAlerr, May 2001.
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selected states (Idaho, Oregon, Utah,
and Washington, 2 schools per state) and
were included in the medel for those
pharmacotherapies requiring a midday
dose. The schools were randomly select-
ed based on their willingness to respond
to survey questions. Respondents incind-
ed school nurses or members of office
staff for schools without a full-time
nurse. Collected data included the num-
ber of students at each school, the num-
ber of children with ADHD requiring
midday dosing of medication, and detailed
information about the process each school
uses to administer medication. These data
were used to provide a per-child cost
estimate for time spent by school person-
nel on tasks related to storage, prepara-
tion, paperwork, and actual administra-
tion of medication, as well as the training
of personnel.

Literature Review

The initial literature search of the
MEDLINE, Embase, and Cochrane data-
bases yielded a total of 410 articles
for consideration in the meta-analysis.
Search terms included ADHD or attention-
deficit/hyperactivity disorder, methyl-
phenidate, amphetamine or dextro-
amphetamine, and trial or study. All
410 articles identified by the literature
search were reviewed and assessed by
2 independent reviewers (T.R.E. and
M.1.) for inclusion in the meta-analysis
based an adherence to the following cri-
teria: randomized controlled trial, con-
firmed diagnosis of ADHD, approp-
riate drug comparator, children and/or
adolescent study participants, no co-
morbidities, and reported outcome mea-
sure. Discrepancies were settled through
consensus.

Meta-Analysis

Probabilities of clinical success, fail-
ure, and related information were derived
from a meta-analysis of the contemporary
medical literature in the MEDLINE,
Embase, and Cochrane databases. Data
derived in the analysis were incorporated
into the model to weight all cutcomes and
related costs and ultimately to compute
a total per-patient expected cost for each
comparator. Because the model required
probability data expressed as the pro-
portion of treated patients who responded
to treatment, which is not normaily re-
ported in studies of ADHD, a stepped ap-
proach to data analysis and synthesis was
employed.

First, an effect size (ie, Cohen’s d)*® for
each outcome within each study was cal-
culated by taking the group mean at end
point for each outcome minus the corre-
sponding mean for the placebo group at
end point divided by the pooled standard
deviation for those data. Second, Tukey’s
jackknife method®” was used to calculate
an overall effect size for each study. The
mean of all effect sizes from all studies
was calculated. This mean was then re-
calculated, omitting each study in turn, to
give a set of individual effect sizes. These
effect sizes were then weighted by the
number of studies and subtracted from the
averall mean, which provides an effect
size that represents the true overall effect
of the drug, regardiess of outcome mea-
sure. Third, effect sizes were combined
using a random-effects model to deter-
mine the arca under the curve for each
drug comparator, thereby providing an es-
timate of the underlying response rate.
Such methods and analyses are widely ac-
cepted and commonly employed in simi-
lar circumstances.*®
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Economic Model

One comparator arm of the economic
model is presented in Figure 1. Branches
emanaling from each comparator arm
were identical for all comparators. Total
expected cost for each comparator
arm was derived by summing costs asso-
ciated with each treatment branch (drug-
acquisition cost, physician visits, lab-
oratory tests, and in-schoot dosing costs
for twice-daily and thrice-daily pharma-
cotherapies) and weighting that total
by the probability (response rate) associ-
ated with that branch. The costs for each
branch were then summed to give the
total expected cost for treatment with
that comparator. The number, frequency,
and type of physician visit varied de-
pending on the specific treatment branch
(Table I).

RESULTS

Representatives of MCOs who were sur-
veyed indicated that both the payer and
the societal perspective were important in
an economic model of treatments for

CLINICAL THERAPEUTICS®

ADHD, and that they would like to sec an
economic model that included costs asso-
ciated with treatment at school.

Ten articles were deemed acceptable
by reviewers for data exiraction and analy-
si5.3® The principal reasons for exclud-
ing articles were inappropriate oulcome
measure, inappropriate study design, in-
appropriate disease condition, inappropri-
ate patient population, and unextractable
data. Computed response rates are pre-
sented in Table IH. There were no statis-
tically significant differences among re-
sponse rates for any comparators, as
indicated by overlapping 95% Cls. For 3
of the comparators, adequate trial data
were not available for meta-analytic pur-
poses; response rates for these 3 com-
parators were derived from existing data
to provide a relative estimate of the total
expected cost for all commonly used phar-
macotherapies. The response rates for
Ritalin and MPH IR/ER were assumed to
be similar to those for MPH IR (78.7% as
computed in the meta-analysis). To esti-
mate the response rate for Concerta, the
mean of response rates for Metadate CD,
Adderall, and MPH IR were used.

Table 1. Response rates with drugs for attention-deficivhyperactivity disorder.”

Drug Metadate CD* MPH IR? Adderall¥
No. of patients 119 965 21
No. of studies l 13 1
Mean response rate 80.6% 78.7% 82.7%
5% CI 73.5%87.7% 74.79%-82.4% 66.5%~98.9%
sh 4.44 2.50 {13
Variance 19.69 6.25 102.52

MPH IR = methylphenidate immediate-release.

*Includes only those drugs for which response rates could be determined from the meta-analysis.

YData derived from Celltech Trial M-0014.3
#Estimated based on meta-analysis.
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The clinical assessment survey provided
information on the nature, frequency, and
duration of medical contacts, the nature
and frequency of laboratory testing, and
the pathways of care in clinical practice.
Although practice patterns vary widely,*®
the clinical assessment provided an esti-
mate of the frequency of medical contacts.
For example, once a diagnosis of ADHD
is confirmed, a treating physician may see
a juvenile patient twice during the first
month and once every 4 months thereafter,
if the child is contrelled with the pre-
scribed medication. More frequent follow-
up is required if adequate control is not
achieved or adverse events occur, and the
dosage must be adjusted. Alternatively, if
a child continuously fails to respond to
medication, contact with a psychologist
and/or psychiatrist is likely. The economic
madel applies frequency of medical con-
tacts equally across all comparators.

Response rates computed by meta-
analysis were based on clinical trials with
varying lengths of treatment and evalua-
tion. The evaluation period chosen for the
model was 4 weeks, based on expert in-
put for the average time used to evaluate
response to medications. Children who
responded adequately to medication by
the end of 4 weeks were considered treat-
ment responders. An assumption of the
model was that if children who responded
to treatment continued on the medication,
they would continue to respond for the
1-year period. If a child did not respond
by the end of 4 weeks (or experienced ad-
verse events related to the medication),
we assumed that the dose would be ad-
justed in clinical practice and the child
would be reevaluated after 4 weeks. If
once again the child did not respond, he
or she would be reevaluated and the med-
ication would be switched. If after 4 eval-

uations {1 evaluation period = 4 weeks) a
child still had not responded, we assumed
that he or she would require psychologi-
cal and/or psychiatric interventions (Fig-
ure 1) in addition to primary ADHD care.

Based on these clinical scenarios (Fig-
ure 1) and the cost of consumed resources
through all pathways of care (Tables I and
II), the average total annual per-patient
expected cost ranged from $1487 (Meta-
date CD) to $2232 (Adderall) (Table TV).

All comparators except Metadate CD
and Concerta require a midday dose,
which would normally be administered at
school. Based on the in-school dosing sur-
vey, 88% of schools had an office staff
member administer medication and 12%
had a school nurse perform this task. The
weighted average total annual cost for this

Table 1V. Total annual, per-patient expect-
ed cost of pharmacotherapies
for attention-deficithyperactivity

disorder.”
Pharmacotherapy Total Expected Cost
Metadate CD $1487
Concerta $1631
MPH IR/ER 31792
MPH IR 51845
Ritalin $2080
Adderall $2232
Medicaid® 31795

MPH = methylphenidate; IR = immediate-release;

ER = extended-release.

“These data were derived from the economic model,
using response rates (Table III), costs associated
with treatment (Table I), and drug-acquisition costs
(Table IT).

*Average reimbursement for total treatment costs
(including medications) for a child with artention-
deficit/hyperactivity disorder (Centers for Disease
Control and Prevention Developmental Disabilities
Branch, 1999).
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task (including maintaining inventory and
paperwork as well as preparation and ad-
ministration of medication) was 3531 per
child, which includes a $33 training cost
(Table V). This additional cost contributed
to the total expected cost for all compara-
tors except Metadate CD and Concerta,
which are administered once daily.

Sensitivity Analyses

Rank-order sensitivity analyses were
used to test the robustness of study find-
ings and assess the impact of key vari-
ables on study results, specifically, the
rank order of products according to their
related expected costs. Because Metadate
CD had the lowest total annual per-
patient expected cost and the highest
ranking among the 6 comparators, it was

CLINICAL THERAPEUTICS®

compared to MPH IR, which had the low-
est drug-acquisition cost per tablet. Based
on the sensifivity analysis, expected cost
parity is achieved if the acquisition cost
of MPH IR is reduced 54%, from $0.65
to $0.30 per tablet, which is unlikely
(Figure 2). Consequently, the ranking of
Metadate CD is considered to be stable in
this regard. Another important variable
for total expected cost is in-school dos-
ing, which would have to decrease from
$531 to $2186, or 59%, before MPH IR/ER
and Metadate CD reach parity in terms of
total expected annual cost (Figure 3). The
potential for this reduction is low, because
the cost estimate used for in-school dos-
ing in the analysis is already considered
to be conservative. For example, in our
model, the time allotted for in-school dos-
ing was 12 minutes per day. However,

Table V. Cost estimate for in-school dosing of medication for attention-deficit/hyperactivity

disorder (ADHD).
Cost Proportion of Children® Annual Cost per Child" Weighted Cost?
School nurse 0.12 $875 $105
Office staff 0.88 $444 $391
Training cost? NA $35 NA
Total cost NA $531 NA

“Of the 8 schools surveyed to evaluate how medication is dispensed, 12% used nurses to dispense ADHD med-
ication, and 88% used office staff’ members.

"Based on the survey, the tasks involved with in-school dosing of ADHD medication include medication in-
ventory, paperwork, communication with parents/physician, state-required locked storage of medication, dis-
pensing medication, and finding the child if he/she forgets to come for the medication. On average, the per-
son dispensing the medication spends ~1 hr/wk per child multiplied by the total number of weeks in a school
year (36 weeks). The annual cost per child is based on the individual's compensation (annual salary for nurse
{$35,000]) and an hourly rate for an office staff person ($12/hr) multiplied by the total time spent per child.

*Weighted cost is the annual cost per child, weighted by the proportion of schools using a nurse versus an of-
fice staff member for dispensing medication.

§Trairliug costs are based on the salary of the district nurse ($50,000 annually), for 2 days {$555) of training
per school. Costs for waining materials are not included. Dividing this total by the mean number of children
with ADHD per schoot (16) vields a per-child training cost of $35.

The total cost of in-school dosing per child equals the weighted average cost of personnel salary ($105 + $391)
plus the per-child training cost ($35), for a total of $331.
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Figure 2. Sensitivity analyses for methylphenidate immediate-release (MPH IR) and
Metadate CD. Expected values are shown for each comparator if the acquisi-
tion cost of MPH IR is varied. The total expected cost of MPH IR would reach
parity with Metadate CD if its acquisition cost were reduced from $0.65 to
$0.30 per pill (vertical dashed line), a 54% reduction. MPH = methylphenidate;
IR = immediate-release; ER = extended-release.

based on the school survey, in-school dos-
ing of ADHD pharmacotherapy involved
not only administration of the drug but
also various other tasks, including finding
the child in the school, taking inventory
of the drugs, keeping the drugs secured
at all times (as required for a class Il
substance), notifying parents about the
need for refills, and completing paper-
work. These tasks are likely to require
>12 minutes per day. In addition, based

on survey results, only 12% of children
were administered these drugs by a school
nurse. A recent report from the US Gen-
eral Accounting Office*® indicates that na-
tionwide, 60% of schools use a school
nurse to administer ADHD medications
and 40% use an office staff member. If
nationwide, the proportion of schools us-
ing a nurse is >12%, then the contribu-
tion of their higher salaries to the total
cost of ADHD treatment would increase.
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Figure 3. Sensitivity analyses for in-school dosing. Expected values are shown for all
comparators if the cost of in-school dosing is varied. Metadate CT) retains its
ranking as the comparator with the lowest expected cost until the cost of in-
school dosing is reduced from $531 to $216 (vertical dashed line), a 59% re-
duction. MPH = methylphenidate; IR = immediate-release; ER = extended-

release.

Table VI indicates the reductions in
drug-acquisition cost required for each
comparator to reach parity with Metadate
CD. In terms of effectiveness, all com-
parators were evaluated to estimate
the change required to reach parity
with Metadate CD. The resulis are
presented in Table V1I. Overall, the change
in response rates would have to be sub-
stantial for Metadate CD to lose its rank-
ing. For example, the response rate of
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Metadate CD must be reduced from 80.6%
to 58.9% (a decrease of 21.7%) for the
drug to drop in rank order for the lowest
expected cost.

When the total per-patient expected
annual costs reported in Table 1V are
applied to ADHD prevalence data, the
total expected cost for all pediatric
patients in the United States ranges
from ~$2 hillion to ~$11 billion (Table
VIII).
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Table V1. Threshold analyses for drug-acquisition costs.”

Cost pet Day Reduction

Drug Cost Required to Reach Required to Reach
Comparator per Day Parity with Metadate CD Parity with Metadate CD (%)
Concerta $2.17 $2.40 13

MPH IR/ER' $1.12 <0.00 >100

MPH IR/ER? $1.12 $0.25 17

MPH IR $1.92 $0.90 53

Ritalin $2.58 $0.90 65

Adderall $3.08 $1.84 40

MPH = methylphenidale; IR = immediate-release; ER = extended-release.

*Threshold analyses indicate price point at which comparator reaches expected-cost parity with Metadate CD.

IR drug-acquisition cost changed only.
#ER drug-acquisition cost changed only.

DISCUSSION

Although an increase in stimulant use in
children has been cited as evidence of
overdiagnosis of ADHD,* epidemioclogic
research indicates that only ~12% of chil-
dren diagnosed with ADHD are being
treated with pharmacotherapies.’'*? The
increase in stimulant prescriptions is most
likely due t0 an improved understanding

of the disorder and its subtypes; therefore,
more children are receiving appropriate
diagnoses and treatment. If the long-term
consequences of untreated ADHD could
be prevented with efficacious treatment,
the indirect costs to society might de-
crease. The total expected cost reported in
this analysis is from the payer perspec-
tive. From the societal perspective, how-
ever, the current analysis likely underesti-

Table VII. Threshold analyses for response rates.”

Increase in Response Rate
Required to Reach Parity

Reduction in Response Rate
Required for Metadate CD to Reach

Comparator with Metadate CD (%) Parity with Comparators (%)
Metadate CD 0 0

Concerta >100 ~22

MPH IR/ER >100 -38

MPH IR >100 42

Ritalin >100 -59

Adderall >100 =70

MPH = methylphenidate; IR = immediate-release; ER = extended-release,
*Threshold analyses indicate the percent change required for each comparator to reach expected-cost parity with

Metadate CD.
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Table VIII. Total expected cost of pharmacologic treatment of attention-deficit/
hyperactivity disorder (ADHD) based on population estimates.

Expected No. of ADHD Total Expected  Expected Incremental
Pharmacotherapy Cost Patients (millions)*  Cost (billions)’  Spending (millions)*
Metadate CD $1487 1.84.9 $2.66-$7.29 30
Concerta $1631 1849 $2.94-$7.99 $259-%706
MPH IR/ER $1792 1.849 $3.23-$8.78 $549-51494
MPH IR $1845 1.8-49 $3.32-59.04 $644-51754
Ritalin $2080 1.84.9 $3.74-$10.19 $1067-82905
Adderall $2232 1849 $4.02-510.94 $1341-83650

MPH = methylphenidate; IR = immediate-release; ER = extended-release.

*Based an US Census 2000 data. 5

fComputed by multiplying a conservative ADHD prevalence estimate of 3% to 8% by the number of children
in the US population, according to US Census 2000 data.5
#Computed by subtracting the range of total expected cost for each comparator from the range of total expected

costs for Metadate CD.

mates the total cost of ADHD, because in-
direct costs such as time lost from work
for parents, class disruption, and social
problems related te drug abuse, alcohol
abuse, and criminal activities were not in-
cluded. The expected costs from the cur-
rent analysis are consistent with Medicaid
reimbursement claims (including drug
costs) used to estimate annual direct costs
for treatment of ADHD ($1795).3

In our analysis, the total expected cost of
pharmacological treatment of ADHD ranged
from ~$2 billion to ~$11 billion. Others have
estimated these costs at $3 billion.>* Thus,
the differences in expected cost among prod-
ucts can lead 1o impressive cost savings or
incremental spending at the national level.
Berween 1.8 and 4.9 million children®® in
the United States have ADHD and may re-
quire pharmacotherapy. By applying these
numbers to the total expected costs for drug
comparators in this study, incremental
spending can be estimated. For example,
according to our analysis, expected incre-
mental spending related to generic MPH IR
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{acquisition cost of $1.91/d) compared with
Metadate CD (acquisition cost of $2.36/d)
would range from $259 mitlion to $706 mil-
lion. This expected incremental spending
associated with generic MPH IR under-
scores the need to evaluate competitive in-
terventions beyond their acquisition costs
and to consider other resource consump-
tion, clinical success rates, and compliance
issues related to each alternative.

Although compliance was not included
as a variable in the current expected cost
analysis, previous research in other thera-
peutic areas has demonstrated that once-
daily dosing has a compliance benefit over
twice-daily or thrice-daily dosing.* To as-
sess the possible impact of dosing sched-
ule on compliance, 3 scenarios were eval-
uated for all comparators except Metadate
CD and Concerta. For those pharma-
cotherapies requiring >1 dose per day, ex-
pected cost was recalculated, assuming
that lowered compliance resulted in re-
duced efficacy. For example, if we assume
that reduced compliance results in a 25%
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reduction in efficacy, the total expected
cost of treatment with Ritalin would in-
crease from $2080 to $2190 per year, and
the cost for MPH IR/ER would increase
from $1792 to $1945 per year. This in-
creased total expected cost is not observed
with Metadate CD or Concerta, because
compliance should be greater with drugs
dosed once daily than with drugs dosed 2
or 3 times daily. These results suggest that
although acquisition cost may be lower
(eg, generic methylphenidate} and efficacy
might be slightly higher (eg, Adderall),
lack of compliance may result in higher
total expected costs.

It should be noted that while school-
related costs for management of ADHD
are not borne by payers, we included them
in our model based on input from payers
who noted the importance of such factors
and other quality-of-life variables that af-
fect parents’ and teachers’ management of
ADHD. The sensitivity analysis shown in
Figure 3 reflects computations of total ex-
pected costs with and without the school-
related expenses.

CONCLUSIONS

Among the 6 pharmacotherapies evalu-
ated, Metadate CD had the lowest total
expected cost, and Adderall had the
highest total expected cost. These dif-
ferences were attributable to differences
in drug-acquisition costs and the nec-
essity for in-school administration of
pharmacotherapies that are dosed 2 or 3
times daily. Additional savings may be
realized with a once-daily regimen ver-
sus a twice-daily or thrice-daily regimen
because a midday dose is not required,
potentially contributing to improved com-
pliance. However, it should be noted
that the costs for the treatment of ADHD,

when accompanied by complex comor-
bidities, are likely to vary substantially
from the costs computed herein for the
management of a typical case. Elucida-
tion of the impact of comorbid conditions
on the costs of care must await future
analyses.

Overall findings indicate that the like-
ly true costs associated with the treat-
ment of ADHD may be reduced by once-
daily dosing regimens. Other factors,
such as the need for parents to take
time off from work to assist in the ad-
ministration of medication at school, as is
sometimes required, are not considered in
our compuled costs of treatment. If
they were, such factors likely would fur-
ther contribute to the differential cost-
effectiveness of once-daily dosing reg-
imens. Although beyond the scope
of this report, issues such as parental
convenience, preference, and other
quality-of-life variables may be impor-
tant additional considerations in the
selection of cost-effective pharmaco-
therapy for ADHD in medication
formularies.
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