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Cost-utility analysis of methylphenidate treatment for
children and adolescents with ADHD in Brazil
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Objective: To perform a cost-utility analysis on the treatment of attention deficit hyperactivity disorder
(ADHD) with methylphenidate immediate-release (MPH-IR) in children and adolescents from Brazil.

Method: A Markov model was constructed to compare MPH-IR vs. no treatment. A 24-week
naturalistic study was conducted to collect transition probabilities and utility data. Effectiveness was
expressed as quality-adjusted life-years (QALY), and costs reported in 2014 international dollars (I$).
The perspective was the Brazilian Unified Health System as payer, and the time horizon was 6 years.
Results: Of 171 patients, 73 provided information at baseline, and 56 at week 24. Considering the
MPH-IR monthly cost of I$ 38, the incremental cost-effectiveness ratio (ICER) of treatment was 1$
9,103/QALY for children and I1$ 11,883/QALY for adolescents. In two-way sensitivity analysis,
considering one Gross National Product per capita (I$ 11,530) as willingness-to-pay, a cost of
no-treatment lower than 1$ 45/month would render MPH-IR a cost-saving strategy.

Discussion: MPH-IR treatment of children and adolescents is cost-effective for ADHD patients from
the Brazilian public health system perspective. Both patients and the healthcare system might benefit

from such a strategy.
Trial registration number: NCT01705613.
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Introduction

Methylphenidate immediate release (MPH-IR) is one of
the most scientifically supported stimulant drugs for the
treatment of attention deficit hyperactivity disorder (ADHD)
in children and adolescents.’ Nevertheless, MPH is not
an available treatment for many people in low/middle-
income countries (LMICs), such as Brazil, where it is
estimated that around 257,662 individuals are not receiv-
ing ADHD treatment.* The decision to provide treatment
in the Brazilian public health system lies with healthcare
managers.®

ADHD is characterized by non-episodic inattention and/or
a hyperactivity/impulsivity behavior pattern occurring more
frequently than expected for the patient's age.® Thus, it is
usual to find economic losses resulting from academic
difficulties,” accidents,® or even criminality,® requiring expen-
sive care. Moreover, comorbidities, such as conduct disorder
(CD), oppositional defiant disorder (ODD), major depression
(MD), bipolar disorder (BD), anxiety disorders (AD), and
enuresis, are extremely frequent,"’ increasing difficulties for
patients and their families. Additionally, untreated hyperac-
tive boys with ADHD are at increased risk of substance use
disorders and impairment."’
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The burden of ADHD must be analyzed not only in an
individual context, but also from a collective standpoint.
The economic consequences of the lack of ADHD
treatment for society can result in very high losses. An
ADHD patient can cost the State approximately US$
4,181/year due to special academic needs,” US$ 7,424 to
36,076/year due to criminal activities,® and about US$
1,151/year due to health care utilization.' Recently, the
incremental cost of ADHD in all age groups was esti-
mated to range from US$ 143 to 266 billion/year in the
United States alone. The educational and health care
fractions of this cost for children ranged from US$ 15 to
25 billion/year and from US$ 21 to 44 billion/year, res-
pectively.” In Brazil, an extremely conservative analysis,
considering an ADHD prevalence of 0.9% (the lowest
described in the country), reveals an estimated annual
cost of R$ 1.6 billion/year in two main areas: grade
repetition and emergency department use.* In the same
study, the authors predicted annual savings of around R$
1 billion/year if patients could have access to treatment
with MPH-IR 30 mg/day, as suggested by the World
Health Organization (WHO).'* In contrast, economic ana-
lyses in the Brazilian mental health system are infrequent;
a literature search found only one cost-effectiveness
study in the mental health field in the country, on adult
schizophrenia.'® Moreover, no cost-utility analyses (CUA)
for medications to treat ADHD in LMICs are found in the
literature.

In contrast, countries like the UK, the U.S.,"” Australia,'®
and Spain'® are largely focusing on economic analysis and
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health policy for ADHD treatment. To date, a systematic
review found 14 studies from different countries on the
theme.2® Unfortunately, the applicability of these data to
LMICs is limited because these studies are country-
specific, as is the case for utilities measures that are
derived from health-related quality of life instruments for
which cross-cultural differences have a clear impact on the
kind of information that can be obtained.?" In addition, the
transferability of findings of multinational studies to an
individual health care context is limited, due to differences
in population and methodological characteristics.?

Within this context, the objective of this study is to
conduct a CUA considering the perspective of the public
health system of a LMIC as the payer. To implement this
analysis, we conducted a 24-week naturalistic study, a
Delphi panel of Brazilian experts on ADHD treatment, and
constructed a deterministic Markov model portraying the
pathway of an ADHD patient.

Method

The study was performed in six stages: 1) definition of the
base-case; 2) a 24-week naturalistic study; 3) a Delphi
panel; 4) decision tree; 5) determination of variable
scores; and 6) CUA with a Markov analytical model.
The Consolidated Health Economic Evaluation Report-
ing Standards (CHEERS) statement was used.?® The
CHEERS is an update of health economic evaluation
guidelines which was created to better report economic
analysis and to disseminate information in the field (for more
information, please visit: http://www.ispor.org/TaskForces/
EconomicPubGuidelines.asp).

Base case

For the base case, we chose a MPH-IR dose of 30 mg/day
as recommended by the WHO' for both children and
adolescents. A 6-year time horizon was proposed, and
an incremental cost of 1$ 7.93/month was assigned to
patients whose treatment was interrupted (further informa-
tion in the “Costs” item; one I$ is one 2014 inter-
national dollar, a unit of currency with the same purchasing
power parity as the U.S. dollar; one 1$ would buy in the
country of interest the same items or services a U.S. dollar
would buy in the United States). The choice of a 6-year
time horizon for the base case was supported by our
intention to reflect the public health system scenario of
ADHD treatment, and, due to utility measures, could be
different between children and adolescents.?* The perspec-
tive adopted was that of a publicly funded health system
as payer.

24-week naturalistic study

The main objective of the naturalistic study was to
collect information on transition probabilities and utilities
to be applied in the decision model. The sample was
selected by telephone calls to former ADHD patients from
the dataset of Hospital de Clinicas de Porto Alegre
(HCPA), Brazil, who were on MPH-IR treatment for no
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less than 24 weeks and no more than 1 year, and to
patients who sought psychiatric evaluation due to ADHD
symptoms. Patients aged 6 to 17 years were invited
to participate. The requirements for inclusion were ADHD
diagnosis (any subtype) according to the DSM-IV
criteria®® and intelligence quotient > 80. The only exclu-
sion criteria were hypersensitivity to MPH or a medical
condition precluding MPH-IR use. To increase external
validity for a public health system perspective, psychiatric
comorbidities were not considered as exclusion criteria.

Parents of children and adolescents enrolled in the
study provided written informed consent for participation,
while the children provided verbal assent for inclusion.
The study was approved by the HCPA Institutional
Review Board (IRB) (approved as such by the U.S. Office
for Human Research Protections - IRB 00000921).

The evaluation process was composed of a five-step
protocol at baseline: 1) clinical evaluation by three experi-
enced child and adolescent psychiatrists; 2) psychometric
assessment with the Wechsler Intelligence Scale for
Children (WISC-Ill), a continuous performance test (CPT),
and the Stroop test; 3) a psycho-pedagogical evaluation to
detect learning disabilities; 4) a semi-structured interview
consisting of the Schedule for Affective Disorders and
Schizophrenia for School-Age Children-Present and Life-
time version (KSADS-PL),*® administered by a trained
research assistant; 5) completion of the following scales:
Child Behavior Checklist (CBCL),?” Barkley Side-effect
rating scale (SERS),?® and Swanson, Nolan, and Pelham-IV
Questionnaire (SNAP-IV) (parents).?° At baseline and on the
24th week of the study protocol, all parents/caregivers were
asked to complete the Health Utility Index (HUI®) ques-
tionnaire (proxy assessment)*° (more details below).

Treatment with MPH-IR was initiated after ADHD
diagnosis, and doses were progressively increased until
there was no more room for improvement or significant
adverse events were present. Medication costs were paid
by the parents/caregivers, and no financial benefit was
offered for participation. After baseline, patients were
evaluated at two time points: week 4 and week 24.
The SNAP-IV and Barkley SERS were completed by the
parents/caregivers at all visits. The study flowchart is
presented in Figure 1.

Probabilities and utility data were both estimated
according to the treatment effect/adherence and adverse
events detected. Treatment effect was defined as a
symptom reduction > 30% in the SNAP-IV rating scale®®
(inattention and hyperactivity/impulsivity) between base-
line and week 4, and from week 4 to week 24 of follow-up.
Similarly, adverse events were evaluated by means of the
Barkley SERS. An adverse event was rated as positive
when a difference of two or more points in its score was
detected between two visits.

Delphi panel

Since there were not enough subjects in the natural
course (NC) condition to provide transition probabilities at
week 24, a Delphi panel of 26 ADHD Brazilian experts
was created. All had experience in the Unified Health
System and/or had experience supervising residents who
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Figure 1 The flowchart for the naturalistic study. ProDAH = Programa de Déficit de Atengao/Hiperatividade do Hospital de

Clinicas de Porto Alegre (ADHD Outpatient Program).

treated patients in the same conditions. An anonymous
questionnaire was created in the SurveyMonkey.com
platform and sent by email to each expert. The ques-
tionnaire comprised four items about the estimated
frequency of MPH-IR treatment, frequency of symptom
remission and maintenance of treatment with or without
adverse events, and frequency of no treatment and
disease following its NC.

Decision tree model structure

The economic evaluation employed a CUA to calculate
the incremental cost by quality-adjusted life-year (QALY)
gained with MPH-IR therapy for 6 years vs. no treatment.
At this point, a Markov model, a resource that allows the
evaluation of chronic diseases, was used. This is a
statistical tool which incorporates the time cycle of a
disease, allowing simulations that would not be feasible in
a real-life process due to the complexity of the disease
and long time periods involved. The model was created
with two hypothetical cohorts of ADHD patients: one for
children (aged 6 to 12 years) and one for adolescents
(aged 13 to 18 years). The decision model was as close as
possible to the daily service of a public outpatient center.

Patients entered the model after the complete evaluation
mentioned above, and pharmacotherapy was then initiated
(Figure 2). It was assumed that all ADHD patients received
the initial MPH-IR treatment. After this point, the patient could
stay on treatment or decide to stop using MPH-IR, whether
due to spontaneous improvement or to other factors; patients
who chose the latter would stay in this situation, which is
called the “natural course” (NC). For NC patients experienc-
ing a negative outcome, a health state node was considered
due to the chronic condition — all stayed at this stage until the
end of the cycle. If spontaneous improvement was identified,
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the patient could stay at this stage or migrate to the opposite
node — no spontaneous improvement.

The model used stipulates that, once in treatment, patients
should remain on MPH-IR for at least 4 weeks. If they persist
with treatment, patients can experience success or not, with
or without adverse events. In case of an adverse event, the
patient could choose whether to stay in treatment.

TreeAge Pro 2013 software (TreeAge Software, Inc.,
Williamstown, MA, USA) was used to construct the decision
tree and conduct CUA.

Model variables

Costs

The perspective was from the Brazilian publicly funded
Unified Health System as payer. Prices for medications were
obtained from the Brazilian Health Surveillance Agency
(Agéncia Nacional de Vigilancia Sanitaria, ANVISA), which is
the Brazilian federal agency in charge of supervising and
regulating all health products. MPH-IR 10 mg (20 pills) is
acquired by the public health system at a maximum price of
I$ 8.43 (including taxes), which corresponds to 1$ 0.42/pill
(distribution costs not included). Considering the WHO
suggestion on MPH-IR doses (3 pills/day), the treatment
cost for a patient was estimated at I1$ 37.8/month.

The cost of one psychiatric outpatient visit, as informed
by the Brazilian public health system, was 1$ 5.37.

Costs for the NC were obtained from the most recent
data published in the literature. Braun et al.®' described the
resource utilization and treatment costs of German patients
aged 6 to 17 years. Cost of disease was considered to be
the difference between the median of 12-month resource
consumption spent by an ADHD patient who was drug
treatment-persistent (I$ 1,999) and one who was not



(I$ 2,094).3" The total amount was I$ 7.93/month after
conversion from euros to 2014 I$. A discount was applied
for the 6-year follow-up period, corresponding to 5% per
year for both groups of children and adolescents.

Transition probabilities

Transition probabilities for the Markov model are pre-
sented in Table 1 as percentages. Data were derived from
the 24-week naturalistic study and from the Delphi panel,
both described herein.

Thgzstatistical analysis was performed in SPSS version
21.0.

Utility data

The HUI® is a paper-and-pencil questionnaire to be
completed by parents or caregivers. It is a multi-attribute
health status classification system, which collects informa-
tion for health-related quality of life and generates utility
measurements for calculation of QALYs. It is composed of
the HUI® Mark 2 (HUI®2) and HUI® Mark 3 (HUI®3)
instruments. The HUI®2 includes seven attributes (sensa-
tion, mobility, emotion, cognition, self-care, pain, and
fertility), with three to five levels, which describe 24,000
health states. The HUI®3 has eight attributes (vision,
hearing, speech, ambulation, dexterity, emotion, cognition,
and pain) with five to six levels, which define 972,000 health
states.®>%® Both instruments were translated and validated
for use in Brazilian children and parents/caregivers by
Shimoda et al.>*3® The instrument was administered along
with the other questionnaires at baseline and again at the
24-week visit. Parents/caregivers were encouraged to
consider the symptoms of the previous 4 weeks when filling
in the instruments. The instruments were coded using an
algorithm, and utility was calculated with a specific formula

Treatment maintained
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provided by HUI Inc. (Toronto, Ontario, Canada). If any
question was left empty or a duplicate answer was detected,
the instrument was discarded from the study. Again,
statistical analysis was performed in SPSS version 21.0.%

Sensitivity analysis

One-way sensitivity analyses were performed to assess
the effect of cost of MPH-IR and NC, MPH compliance,
and MPH effectiveness on the incremental cost-effective-
ness ratio (ICER, or the cost difference between a
conventional treatment and a new treatment to be
tested/implemented, divided by the difference of effec-
tiveness between conventional treatment and the new
one). Two-way sensitivity analyses for MPH-IR cost and
NC were also performed, considering the willingness-to-pay
(WTP) of one Brazilian gross national product (GNP) per
capita = I1$ 11,530. The TreeAge Pro 2013 software was
used for all sensitivity analyses.

Results
Naturalistic study

The medical records of 87 subjects with ADHD (52 children
and 35 adolescents) were retrospectively reviewed. Of
these, 70 could not be found, resulting in 17 subjects
available for reevaluation. All were on MPH-IR for more
than 24 weeks. Regarding those who were initially
evaluated in the program, 11 did not return to complete
the diagnostic process, resulting in 73 patients at baseline.
Of this total, 34 were lost to follow-up with no information
available, resulting in 39 children and adolescents at week
24. Sociodemographic characteristics, utility measures,
transition probabilities, and costs are presented in Table 1.

No adverse event

s Methylphenic initiated
uccess

With adverse event
Methylphenidate initiated

Methylphenidate initiated

No adverse event
Methylphenidate initiated
No success

With adverse event
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Improvement maintained

Spontaneous improvement
No improvement maintained

<] Spontaneous improvement

<] No spontaneous improvement

No improvement maintained

Patient with ADHD

No spontaneous improvement
No improvement maintained

<] No spontaneous improvement

<] No spontaneous improvement

Improvement maintained

Spontaneous improvement
No improvement maintained

<] Spontaneous improvement

Natural course

<] No spontaneous improvement

No improvement maintained

No spontaneous improvement
No improvement maintained

<] No spontaneous improvement

Figure 2 The decision tree.
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Table 1 Sociodemographic characteristics, utility measures, and transition probabilities for children and adolescents in the

base-case analysis

Children (n=62)* Adolescents (n=28)"

Age, mean = standard deviation
Intelligence quotient, mean *+ standard deviation
Male
Ethnicity
White

Stimulant-naive

ADHD subtype
Combined
Inattentive
Hyperactivity/impulsivity
Subthreshold

Comorbidity
Oppositional defiant disorder
Conduct disorder
Anxiety disorder
Mood disorder

Transition probabilities
MPH-IR initiation
MPH-IR use, 4th week
MPH-IR success, 4th week
MPH-IR, probability of AE in non-success patients/24th week
MPH-IR, probability of AE in success patients/24th week
Spontaneous improvement, 24th week

Utility measures
Baseline utility
Utility gained with MPH-IR
Utility gained for spontaneous improvement
Disutility for AE

Costs per month, I1$ (range)
MPH-IR (WHO)
One consultation
Natural course

Discount per month

8.62+1.7 13.67+1.61
96.46+11.8 92.5+10.2
46 (74.2) 25 (89.3)
44 (71) 21 (80.8)
45 (72.6) 16 (59.3)
43 (69.4) 13 (46.4)
13 (21) 10 (35.7)
3(4.8) 1 (3.6)
3(4.8) 4 (14.3)
25 (40.3) 14 (50.0)
3(4.8) 3(10.7)
5 (8.1) 5(17.9)
1 (1.6) 1 (3.6)
1.0 1.0
0.7769 0.7697
0.8941 0.9422
0.406" 0.321"
0.333¢ 0.091%
0.09 0.09
0.69 0.66
0.10 0.09
0.04 0.04
-0.04 -0.04

37.8 (0.00-150.00)
5.37 (10.00-25.00)
7.93 (0.00-150.00)

0.004265319

Data presented as n (%), unless stated otherwise.

ADHD = attention deficit hyperactivity disorder; AE = adverse event; MPH-IR = methylphenidate immediate release; WHO = World Health

Organization.

All costs were converted to I$. The 2013 conversion factor is R$ 1.86. For more information, please visit The World Bank website (http://www.

worldbank.org/).

* 62 children are the sum of 50 (baseline) plus 12 from ProDAH data set; © 28 adolescents are the sum of 23 (baseline) plus 5 from ProDAH
data set; ¥ number of children in the 24th week: 37; ¥ number of adolescents in the 24th week: 19.

Delphi panel

Of 26 ADHD experts, 14 completed the online question-
naire. The probability of being diagnosed with ADHD and
remaining untreated and without spontaneous improve-
ment by the 24th week was 91%, and that of spontaneous
improvement, 9%.

Base-case analysis

The introduction of MPH-IR in doses as recommended by
the WHO resulted in total costs of I$ 629.85 and 3.53 per
QALY for children, considering an incremental cost for NC
of I$ 7.93. As a result, the ICER to implement pharmaco-
logical treatment for this age group was I$ 9,103/QALY. For
adolescents, although cost differences (Delta) were lower
than those for children, the utility measure also exhibited a
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decrease, yielding an ICER of I1$ 11,883/QALY. One-way
sensitivity analyses and base-case comparisons between
age groups are described in Table 2.

For the base case, a NC with no incremental cost
(1$ 0.00) was also tested. As result, the ICER for treatment
with MPH-IR increased, reaching 1$ 11,151/QALY and
I$ 14,556/QALY for children and adolescents, respectively.

Sensitivity analysis

One-way sensitivity analyses for MPH-IR tested the
6-year adherence rate (from 50 to 100%) for both age
groups, with NC fixed at I1$ 7.93. All (Figure 3A) conditions
presented an ICER under I$ 15,000/QALY when the
adherence rate ranged from 70 to 100%.

Additionally, as the success of MPH-IR therapy
decreased, the ICER became less favorable, reaching
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Table 2 One-way sensitivity analysis for MPH-IR vs. natural course (I$ 7.93) in 6 years*

MPH-IR Natural course A

Children

Total cost (I$) 629.85 491.77 138.08

Total QALY 3.53 3.52 0.01

ICER (I$/QALY) 9,103 - -
Adolescents

Total cost (I$) 625.05 491.77 133.28

Total QALY 3.42 3.41 0.01

ICER (I$/QALY) 11,883 - -

ICER = incremental cost-effectiveness ratio; MPH-IR = methylphenidate immediate-release; QALY = quality-adjusted life-years.
* Mean dose for cost estimation: 30 mg/day corresponds to I1$ 37.8/month. Highest price of one box of 10 mg MPH-IR (20 tablets), government
as payer, with 19% tax = I$ 8.43 (http:/portal.anvisa.gov.br/wps/wcm/connect/67eaaa004702351980f69341cdd33a01/LISTA + CONFORMIDADE _

2014-11-20.pdf?MOD=AJPERES).

I$ 95,164/QALY (Figure 3B) for adolescents with 50%
treatment success. In common, both one-way sensitivity
analyses demonstrated that, if MPH-IR treatment reaches
a success or use rate > 60%, the ICER will be less than
I$ 34,590/QALY (three times the Brazilian GDP), which is
considered cost-effective. In addition, even with a lower
rate of adherence (50%), the cost of treatment with MPH-IR
was I$ 28,698 per QALY.

Considering a WTP threshold of I$ 11,530 and a cost
variation for both NC and MPH-IR from I$ 0 to 150 in the
base-case, two-way sensitivity analyses demonstrated a
similar pattern for children and adolescents. For MPH-IR
costs under I$ 37/month (children) or I$ 30/month
(adolescents), any cost attributed to the NC seems to
be cost-effective, as shown in Figure 4A and 4B.

Discussion

This study evaluated the cost-utility of MPH-IR treatment of
ADHD in children and adolescents in the context of a
LMIC, such as Brazil. In the base-case analysis, adding
MPH-IR would represent an ICER of I$ 9,103/QALY and
I$ 11,883/QALY for children and adolescents, respectively.
When treatment success was taken into account, the
results ranged from 1$ 7,624/QALY to I$ 95,164/QALY.

Usually, the base case is defined by researchers as
that which best represents the intervention and choices
under analysis.*® The base case in this study fulfills
almost all of these precepts, except treatment regimen
(mg/day). In the ADHD outpatient program sample, the
maximum MPH-IR mean dose at one of the three time
points was 21.14 mg/day for children and 22 mg/day for
adolescents. However, it is important to consider that
most patients did not reach their best dose due to the
failure to sustain the financial cost of MPH-IR treatment.
As a result, the sensitivity analysis demonstrated a higher
ICER for both age groups due to the increased number of
patients who migrated to NC.

Some difficulties inherent to the sample characteristics
led to a low rate of MPH-IR use, as reflected in the 6-year
sensitivity analysis. For probability values, it was assumed
that the most appropriate prevalence would be the highest
number of dropouts during the 24th week of treatment,
which was 77% for children and adolescents. For purposes
of comparison, previous studies have reported dropout
rates of 20 to 65% with stimulant treatments, including

MPH-IR.*” In a 12-month study of MPH-IR, only 74% of
patients took 50% or more of the medication and only 52%
continued the treatment for 36 months.>®

There is a scarcity of economic analyses of child and
adolescent mental health in LMICs. Indeed, no such studies
were found in a search of the literature. In contrast, a
number of developed countries have demonstrated the
cost-effectiveness of ADHD treatment. It may sound
incoherent that LMICs, which should be saving money,
are probably those that are wasting it most.>*® Recent
studies have pointed out the necessity of cost-effectiveness
studies for LMICs,*° but, to the best of our knowledge, the
present work is the first to show an advantageous economic
option for a chronic disease which can be treated with MPH-IR
even in low-resource settings.*' In addition, our study
demonstrated that, in LMICs, investments in such analyses
can reveal a favorable scenario in contrast with wealthy
countries. To illustrate, the incremental cost per QALY
gained with MPH-IR treatment seems to be much more
attractive for the Brazilian public health system when
compared to that of the UK, where the ICER was estimated
at 1$ 13,904/QALY,*? or to the U.S. (I$ 18,717/QALY),*® and
even better if compared to atomoxetine treatment in Spain
(I$ 43,427/QALY)' (original costs were £ 9,177, US$
14,758, and € 34,308, respectively).

Some limitations of this study should be taken into
account. First, a Markov model with transition probabilities
from a naturalistic study was used to simulate a real-world
cohort, but it is expected that people would behave quite
differently from a decision model. In addition, it was assumed
that patients who did not benefit from treatment would not
have a second chance. Despite that, the probabilities of the
Markov model represent the local population, with high
dropout rates, prevalent comorbidities as shown in Table 1,
and low rates of patients in treatment in the first few years.
Furthermore, the model adopted in this study was more
complete than those used in previous investigations.'®'®
Second, the high ICER values for treatment success could
be even higher than those presented in this analysis. Due to
the high dropout rates, most patients may leave treatment,
for a variety of reasons, including lack of efficacy. Third, to
supplement probabilities from the NC, we surveyed a group
of experts (Delphi panel) by means of an online ques-
tionnaire. This was done due to the very small number of
patients in the NC condition in our sample. A possible
alternative solution would have been to assume transition
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Figure 3 A) One-way sensitivity analysis of ICER for probability of MPH adherence over 6 years; B) one-way sensitivity
analysis of ICER for probability of MPH success over 6 years. ICER = incremental cost-effectiveness ratio; MPH-IR =

methylphenidate immediate-release.

probabilities derived from different countries. However, this
approach would deviate from the intention of more
accurately representing the Brazilian Unified Health System
and its users. It should be borne in mind that this method is
widely tested and recommended in psychiatric studies.**
Fourth, the study addressed only MPH-IR treatment;
however, extended-release stimulants are available in the
Brazilian market, and behavioral treatments were not
considered at all. In fact, according to international guide-
lines, combinations of treatment modalities are preferable
to medication alone.*' The main reasons for our choice
of MPH-IR could be summarized as: the high costs of
extended-release presentations, the absence of a specific
policy for ADHD treatment by the Brazilian authorities,*®
and the high costs of adding combined treatments, as

Rev Bras Psiquiatr. 2016;38(1)

demonstrated by the MTA."” Lastly, the MPH-IR prices
adopted are exclusively for the Brazilian government,
which means they are lower than wholesale prices. To
test the difference, an additional analysis for the base
case with the highest price on the Brazilian market at the
time of writing (1$ 0.56/pill, which represents I$ 50.4/month)
was conducted. In the base case, the ICER was
I$ 12,357/QALY for children and 1$ 16,131/QALY for ado-
lescents, which is still cost-effective for Brazil. In addition,
it is very important to highlight that MPH-IR treatment
was cost-effective with a willingness-to-pay threshold for
the two-way sensitivity analysis set as one GNP per capita
(1$ 11,530).

Cost-utility studies of ADHD treatment are becoming
increasingly necessary to guide decision makers on the
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Figure 4 Two-way sensitivity analyses of 6-year cost of
MPH-IR vs. natural course of ADHD for A) children and B)
adolescents, considering a willingness-to-pay of I$ 11,530.
The dark gray area represents the natural cost variability per
month, and the light gray area, the MPH-IR cost variability
per month. ADHD = attention deficit hyperactivity disorder;
MPH-IR = methylphenidate immediate-release.

rational use of healthcare resources. The importance of
economic analyses has become greater, especially for
countries with limited resources, where the majority of
the world’s population of children is found.*® The main
contribution of this first CUA of ADHD treatment in a LMIC
is to offer the opportunity for underprivileged countries to
prevent financial losses and impairments. Herein, we
demonstrated that the incremental cost-effectiveness of
ADHD treatment with MPH-IR is affordable, particularly
when adherence and success with treatment are taken

Cost-utility analysis of methylphenidate treatment

into account. Future research on creative and cost-
effective procedures to reduce dropout rates in ADHD
treatment should be encouraged by the Unified Health
System.
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