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excess costs comprised $5.0 billion (25.9%) in direct healthcare costs, $11.7 billion
(60.0%) in direct non-healthcare costs, and $2.7 billion (14.1%) in indirect costs
(caregiving costs only). Among adolescents, excess costs comprised $4.0 billion
(29.0%) in direct healthcare costs, $7.4 billion (53.5%) in direct non-healthcare costs,
and $2.4 billion (17.5%) in indirect costs. Excess direct healthcare costs were mainly
driven by pharmacy costs ($2.7 billion [54.3%] for children; $1.8 billion [44.9%] for
adolescents). Excess direct non-healthcare costs were mainly driven by education
costs ($11.6 billion [99.9%] for children; $6.7 billion [91.3%] for adolescents). Excess
indirect costs were mainly driven by caregiving costs for adolescents ($1.6 billion
[65.8%]). Conclusions: The economic burden of ADHD is substantial among chil-
dren and adolescents and was mainly driven by excess costs in education and
caregiving. These data further emphasize the need for new approaches to reduce
the high burden of ADHD in these populations.
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Objectives: The US Food and Drug Administration (FDA)-designated breakthrough
therapies offer substantial potential to improve health outcomes, but it is unclear
whether their health gains represent favorable value for money. Methods: Using the
Tufts Medical Center Cost-Effectiveness (CE) Analysis Registry we: (1) summarized
the cost-effectiveness of breakthrough therapies (BT), as measured by the cost-per-
quality-adjusted-life-year (QALY) metric; (2) compared the cost-effectiveness of BT
and non-breakthrough therapies (NBT) in the US; and (3) identified factors associ-
ated with BT cost-effectiveness, using logistic regression models with a range of
value benchmarks ($50K-$150K/QALY). Results: Between 2013 and 2018, FDA
approved 264 drugs, designating 84 (32%) as breakthrough therapies. We identified
published US CE studies for 26% of BT drugs (48 studies, 227 CE ratios) and 23% of
NBT drugs (60 studies, 96 CE ratios). Publications focused on hepatitis C (HepC) or
other infectious diseases (38% of BT studies, 23% of NBT studies) and neoplasms (48%
of BT studies, 11% of NBT studies). Median BT incremental costs and QALYs exceeded
corresponding values for NBT ($29,231 vs. $20,263 and 0.7 vs. 0.2 QALYs, respec-
tively), and CE ratios trended toward greater favorability for BT compared to NBT
drugs (median values $38,000/QALY vs. $50,000/QALY, respectively). For BTs, HepC
drugs had the most favorable CE ratios, as removing HepC studies increased the
median CE ratio to more than $140,000 (with median $65,000 incremental cost and
0.61 QALYs gained). Further, BTs for new molecular entities (NME) had median CE
ratios about 40% lower than non-NME BTs, reflecting their smaller incremental costs
and greater QALY gains. Conclusions: Breakthrough drugs may confer greater health
benefits than NBTs in terms of QALYs gained. However, nuances, such as target
condition, NME, and choice of comparator greatly influence whether greater relative
health gains represent favorable value for money.
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Objectives: The economic impact of clinical trials in the perspective of trial sites has
been already investigated. Instead, there is no evidence on the economic net benefit
of compassionate use programs for medicines (CUP). This research aims to fill the
information gap, investigating the economic consequences of ten CUPs in Italy car-
ried out from May 2015 to April 2020 in the hospitals’ perspective. These programs
concern five cancer medicines used in different disease settings and two drugs for
neurological disorders Methods: Economic net benefit includes avoided costs for
standard of care (SoC) the patient would have received if he/she has not joined the
CUP and costs not covered by the pharmaceutical industry and sustained by the
hospital hosting CUP. The latter include costs of adverse event (only severe sides
effects generating hospitalisation and ascribed to medicines used in CUP), combi-
nation therapies and diagnostic procedures not covered by the sponsor. SoC costing
relied on publicly available estimation. Adverse events and diagnostic procedures
were retrieved from the CUP and monetized using the relevant fee for episode
Results: 2246 patients were enrolled in the 10 CUP. The SoC mean cost per patient
and the total cost ranged from V10743 - V18201 and V24.1 - V40.9 million
respectively. The mean cost per patient covered by hospitals hosting CUP and was
equal to V1803 (V4 million). The net economic benefit ranged from V20.1 to V36.9
million Conclusions: Despite its limitations this paper illustrates for the first time
the net economic impact of CUP in the perspective of payers. Additional evaluations
are ongoing to better understand the overall effects of CUP implementation, i.e. the
economic value of the comparative benefit profile of medicines used in CUP versus
the SoC, including potential effects on indirect costs
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Background: During the COVID-19 pandemic, many aspects of traditional clinical
trials have been affected worldwide. Recruitment of patients and on-site visits have
been challenging when not compromised. Many groups have turned to the possi-
bility of replacing their randomized standard of care (SOC) arm with a real-world
(RW) external control arm (ECA). Unlike randomized controlled trials (RCTs) that
have international guidelines, the use of an ECA is not subject to any consensus.
Objectives: The aim of this study is to guide the design of an ECA (when it is justified
or recommended) from different context and data sources. Methods: We propose to
summarize the evidence into a decisional matrix. We crossed popular data sources
(RW data collected prospectively, RW data obtained from retrospective chart review,
administrative or insurance data, and clinical trial data) with situations where the
use of an ECA could be justified or beneficial (regulatory submission, health eco-
nomics and outcomes research [HEOR] investigation, hypothesis generation). Our
reflection was influenced by our consulting practice at Evidera and by United States
Food and Drug Administration (FDA) guidelines on the use of RW data. We developed
a framework that should help researchers to build a quality ECA. Building an ECA
should be based on a clear research question that will inform: (1) design and data
source(s) to be used; (2) selection of control that will limit biases; and (3) adjustment
methods that allow fair comparisonwith the treated arm. Results: Good ECAs would
have a clear and accepted SOC treatment (limited changes in medical practice),
standardized variables and definitions, similar outcome evaluations, and validity of
the variables. Conclusions: When it comes to ECA, there is no one size fits all so-
lution. The ECA should not replace RCTs but be considered as a complement tool to
provide additional evidence to medical research.
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Objectives: The appropriate handling of uncertainty is an essential element of
economic evaluation of healthcare interventions. Accepted methods include
deterministic and probabilistic analyses to characterise parametric uncertainty,
and scenario analyses to test uncertainty propagated by methodological and
structural assumptions. This targeted review examined which methods for
handling uncertainty are recommended in pharmacoeconomic guidelines around
the world. Methods: Pharmacoeconomic guidelines were identified from HTA
agency websites, PubMed and Google Scholar, and manual searches of references
from key publications. Inclusion criteria were open access, inclusion of recom-
mendations for handling uncertainty and publication in a language accessible to
the reviewers. Two reviewers extracted data on the guidelines’ recommendation
for the type of sensitivity analysis and use of technical tools (e.g. Tornado dia-
grams, scatter plots, CEAC). Results: Forty-three national or supranational phar-
macoeconomic guidelines passed the inclusion criteria. One-way deterministic
sensitivity analysis (DSA) was requested in thirty-five (81%) guidelines. Notable
exceptions included CADTH (Canada), which recommended against the use of
DSA, and HAS (France) which considered DSA of limited use compared to prob-
abilistic methods. Probabilistic sensitivity analysis (PSA) was compulsory in
twenty-nine (67%) guidelines and a further five (12%) included it as an optional
analysis. Tornado diagrams were specified in fifteen (43%) guidelines which
required a DSA. The most requested tools for reporting PSA were acceptability
curves (56%) and scatterplots on the cost-effectiveness plane (44%). Value of in-
formation analysis based on PSA results was recommended in ten (29%) publi-
cations. Scenario analyses to examine the impact of structural assumptions were
recommended in fourteen (33%) guidelines. Conclusions: Both deterministic and
probabilistic methods for characterising uncertainty were endorsed by most pub-
lished guidelines, with accepted tools such as Tornado diagrams, scatter diagrams
and acceptability curves commonly requested. When planning global cost-effec-
tiveness models, manufacturers should consider additional analyses required by
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