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Topic 1:
Comparative Effectiveness of New Oral Anticoagulants for Stroke Prevention in
Non-valvular Atrial Fibrillation

Criteria Brief Description

Introduction

Overview/definition | Atrial fibrillation is the most common cardiac arrhythmia, affecting from 1 to 2% of adults (Go et

of topic al 2001). Regardless of whether it is paroxysmal, persistent, or permanent, atrial fibrillation
increases the risk of thrombotic ischemic stroke, and is the cause of 15-20% of all ischemic
strokes. The risk of ischemic strokes can be reduced by 64% with anticoagulation therapy (Hart et
al 2007); despite availability of efficacious anticoagulation therapy (warfarin) for decades, oral
anticoagulants are underused (a 2010 systematic review of 54 studies found underuse — defined
as treatment of <70% of at-risk patients — in the majority of studies; Ogilvie et al, 2010), resulting
in missed opportunities to prevent ischemic stroke in patients with atrial fibrillation. While the
optimal approach to increasing use of anticoagulants for stroke prophylaxis is unknown, the
recent 2014 AHA/ACC/HRS Guidelines for the Management of Patients with Atrial Fibrillation
recommend that antithrombotic therapy should individualized based on shared decision-making
after discussion of the absolute and relative risks of stroke and bleeding, and the patient’s values
and preferences (AHA/ACC Task Force 2014).

The new oral anticoagulants (NOACs) targeting a single clotting enzyme, either factor Xa or
thrombin, afford a potential breakthrough innovation which may be more convenient for patients
to take than warfarin (Connolly et al 2009; Patel et al 2011; Fox et al 2011; Granger et al 2011).
All three NOACs have been compared to warfarin and found either superior (dabigatran and
apixaban) or noninferior to warfarin for reducing stroke risk. New oral anticoagulants had a
favorable risk—benefit profile, with significant reductions in intracranial hemorrhage and
mortality, and with similar major bleeding as for warfarin, but increased gastrointestinal bleeding.
There is very recent evidence from the American College of Cardiology’s National Cardiovascular
Data Registry to suggest that the introduction of NOACs is resulting in an increase in the
percentage of patients being anticoagulated (Jancin, 2014). However, there are important
questions to answer: In patients with non-valvular atrial fibrillation, can an EHR-based shared
decision-making tool increase the proportion of atrial fibrillation patients on anticoagulants, and
reduce stroke outcomes? For patients in whom a new oral anticoagulant is being initiated for
stroke prevention, what is the comparative effectiveness of the thrombin inhibitor dabigatran and
two direct factor Xa inhibitors, rivaroxaban and apixaban, on ischemic stroke, intracranial
hemorrhage, and gastrointestinal bleeding within 18 months after initiating treatment? Does
comparative effectiveness vary across patient subgroups such as age, baseline stroke risk and
bleeding risk? These questions require a multi-network approach because the prevalence of atrial
fibrillation and its associated stroke and bleeding outcomes are not high, NOACs are still only
being prescribed for the minority of anticoagulant initiators, and there is reason to believe from
trial meta-analyses that how patient characteristics affect comparative effectiveness is at least as
important as an average estimate of comparative effectiveness.
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Topic 1:

Comparative Effectiveness of New Oral Anticoagulants for Stroke Prevention in

Non-valvular Atrial

Fibrillation

Relevance to
patient-centered
outcomes

The most common complications among patients with atrial fibrillation are heart failure and
stroke (CDC, 2013). Atrial fibrillation is a major risk factor for ischemic stroke. Stroke is a
devastating event. It is a major cause of disability and death worldwide. The 30-day case fatality
rate after an ischemic stroke is between 8 and 15 percent (Mohr et al 2011). Even with a minor
stroke, the 10-year mortality rate is double that of the general population. There is a wide array
of persistent severe neurologic deficits and disability outcomes include depression, loss of
mobility, impairments in social function and institutional care in approximately 25 percent of
affected patients. In clinical trials with a warfarin comparator, the NOACs reduced overall
mortality and intracranial bleeding but increased the rate of gastrointestinal bleeding. Patients
may be concerned about the lack of an antidote for NOACs, though their short half-life may
provide some reassurance. However, the short half-life may result in increased ischemic strokes
among non-adherent patients. There are three different NOACs that have entered the market
since 2010 and they have not been directly compared with each other.

Patient-centeredness

Is the proposed
research focused
on questions and
outcomes of
specific interest
to patients, their
caregivers, and
clinicians?

Patients who have atrial fibrillation typically require long-term management. Their needs are
complex and not limited to anticoagulation. They typically have comorbidities, take multiple
medications, and have frequent interaction with the healthcare system so substantial patient
engagement and communication with healthcare providers may be needed for their treatment
outcomes to be optimized. Patients may prefer NOACs in this setting because they are less
complex to manage than warfarin. The most current atrial fibrillation management guidelines
recommend at least weekly laboratory monitoring during the initiation of warfarin therapy and at
least monthly once the INR level is stable (AHA/ACC Task Force 2014). This can present a burden
to patients who cannot easily commute to a laboratory facility due to lifestyle, health, or
geographical limitations. Since warfarin is a vitamin K antagonist, variations in an individual’s diet
can significantly affect warfarin’s effect, further complicating management. However, some
patients gain peace of mind from frequent anticoagulant testing. In a large European survey, less
convenient settings for anticoagulant testing were associated with more favorable patient
attitudes toward conversion to NOACs. Qualitative and quantitative research that estimated
utility assessments, has established that patients' health beliefs and preferences are important
factors in their decisions about anticoagulation treatment for atrial fibrillation. While patient
preferences are clearly important in the decision between warfarin and NOACs, preferences
about the choice between NOACs have not been investigated. It seems likely that, due to their
similar dosing and monitoring, patient preferences in this decision would be focused mostly on
their utility-weighted risks of stroke and bleeding outcomes.

Burden on Society

Recent prevalence
in populations
and
subpopulations

Among adults the prevalence of atrial fibrillation is 1-2% with the highest prevalence (9%) among
the elderly. Due to the growing elderly population, the prevalence of atrial fibrillation is
increasing and expected to increase from 5.2 million in 2010 to 12.1 million cases in 2030 (Colilla
et al, 2013). Atrial fibrillation is a major risk factor for ischemic stroke, responsible for a five-fold
increase in risk and accounting for 15 to 20% of ischemic strokes.
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Comparative Effectiveness of New Oral Anticoagulants for Stroke Prevention in
Non-valvular Atrial Fibrillation

Effects on
patients’ quality
of life,
productivity,
functional
capacity,
mortality, use of
health care
services

As described above, both stroke and serious bleeding outcomes can cause disability and death.

Assessment of Current Options

Based on recent
systematic
reviews, what is
known about the
relative benefits
and harms of the
available
management
options?

Without anticoagulation, the risk of ischemic stroke varies from 1%-15%, depending on the
individual patient’s underlying risk factors. Among 6 RCTs that included close to 3000 patients in
which dose-adjusted warfarin was compared with placebo, warfarin was associated with a 64%
relative risk reduction for stroke, which was an absolute risk reduction of 2.7% per year (NNT 37
for 1 year to prevent 1 stroke and NNT 12 in patients with prior stroke or TIA)(Hart et al, Ann
Intern Med 2007).

Because the NOACs have not been compared with each other in trials, four meta-analyses have
attempted to make indirect comparisons of NOACs in nonvalvular atrial fibrillation. Only one of
these (Schneeweiss et al, 2012) corrected for differences in trial populations between the clinical
trials. From this analysis, one of the agents, apixaban, was found to have a lower risk of major
bleeding events and there was a suggestion that comparative effectiveness may vary with
baseline stroke risk, though there were too few patients in each level of risk to evaluate this well.
However, the relative effectiveness and safety of these drugs may be different in actual practice
where adherence patterns, baseline stroke risk, and other characteristics may result in differences
that can't be predicted by clinical trial results.
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What could new There are multiple barriers to initiation of anticoagulant therapy for providers and patients, one
research of which is assessment of stroke and bleeding risk in an individual patient. There is a subset of
contribute to patients with atrial fibrillation for whom the stroke risk is low (<2% per year), and the risk of

achieving better bleeding with anticoagulation outweighs the benefits, requiring physicians to risk stratify atrial
patient-centered | fibrillation patients prior to initiation of anticoagulation therapy. Despite only modest predictive
outcomes? performance (Apostolakis S et al, 2012; Fang et al, 2008; VanStaa et al, 2011), risk estimation tools
are the only alternative to implicit clinical judgment. A recent study found physician estimates of
stroke and bleeding risk do not correspond well to estimates from stroke and bleeding risk
estimation tools in patients with atrial fibrillation (Steinberg et al, Circulation 2014). An
unanswered question is whether point-of-care delivery to providers of a tool for shared decision-
making that includes risk assessment can increase shared-decision making about anticoagulation
and more individualized, patient-centered decisions about stroke prevention.

The differences between NOACs are likely to be smaller than the difference between warfarin and
NOACs and clearly less than the difference between no anticoagulation and any anticoagulation.
Quantitative information about outcomes of NOACs in routine practice is likely to be valuable to
patients who need to make decisions about taking an anticoagulant and differences between
individual NOACs will be useful when it comes to deciding which NOAC to take.

Have recent Before 2010, when dabigatran was approved, vitamin K antagonists (predominantly warfarin)
innovations made | were the mainstay of stroke prevention among patients with atrial fibrillation. Although warfarin
research on this reduces stroke risk by approximately 64% (Hart et al, Ann Intern Med 2007), only about half of
topic especially patients take it and only half of those are well-managed (Go et al, 1999). The new oral
compelling? anticoagulants (NOAC) dabigatran, rivaroxaban, and apixaban, have each been found superior or

noninferior compared with warfarin in clinical trials and offer a potential advantage for patients

who will not take or are unlikely to be effectively managed on warfarin. However, in the first year
after dabigatran was introduced, treatment rates for atrial fibrillation did not increase, and by the
fourth quarter of 2012 only 15% of patients were on a NOAC, perhaps reflecting availability and
uncertainty about the effects in real-world usage. Because of the short half-life of the NOAC
drugs, a single missed dose can lead to an increased risk of stroke. Dabigatran and apixaban are
dosed twice daily compared with once daily dosing for rivaroxaban and warfarin. On the safety
side, unlike warfarin, there is no antidote for NOACs should bleeding occur. The pharmacokinetic
and pharmacodynamic differences between the available NOACs may result in different risk-
benefit profiles between the drugs in real-world usage.

How widely does Anticoagulation appears to be under-used in general (see above) and whether to initiate

care now vary? anticoagulation has been found to be a preference-sensitive decision. The NOACs are too new to
have much if any published evidence about variation in uptake, though formulary differences are
likely to introduce variation in use of individual agents. Though there are promising potential
advantages of the NOACs, this is controversial and the observation that adoption of these agents
has been slow suggests that this controversy is affecting patient care.
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What is the pace of

other research on
this topic (as
indicated by
recent
publications and
ongoing trials)?

Apart from the published controlled trials, there is one ongoing trial with epoxaban. There are
ongoing observational analyses that will provide quantitative information about outcomes among
new users of warfarin and NOACs in routine care and which will therefore provide context for the
results of this trial.

While a few studies have examined the use of a patient decision aid for antithrombotic therapy in
atrial fibrillation, they are generally small studies, designed to help patients with deciding
between warfarin and aspirin (prior to NOACs), and were not integrated into the EHR (Protheroe
et al. BMJ 2000, Man-Son-Hing et al JAMA 1999, Thomson et al, BMJ 2006)

Potential for New Information to Improve Care and Patient-Centered Outcomes

How likely is it that
new CER on this
topic would
provide better
information to
guide clinical
decision making?

The topic would generate 3 key pieces of information that will inform better clinical decision-
making: (1) a quantitative estimate of outcome rates among patients treated with NOACs in
routine practice; (2) precise relative benefit-risk data for the three drugs; and (3) quantitative
information about how much the relative benefits and risks change with advanced age, baseline
stroke risk, and bleeding risk. None of this information is presently available. In addition to the
randomized trial results, it would be of interest to conduct exploratory cohort analyses (using EHR
data) of warfarin new users and NOAC new users who have opted out of the randomized trial.
This would provide benchmark outcome rates with which to anchor the rates from the trial.
Alternatively, to directly address the important problem of general underuse of anticoagulation, a
randomized behavioral intervention trial could be conducted in which patients with nonvalvular
atrial fibrillation who are not yet anticoagulated would be identified and randomized to having
their providers receive or not receive an EHR alert with accompanying shared decision-making
and risk assessment tool.

What are the

facilitators and
barriers that
would affect the
implementation
of new findings in
practice?

The NOACs are more expensive than warfarin and formulary management may also create
differential cost advantages to one NOAC vs. another. This could affect the calculus and result in
different decisions than if the decision were based purely on relative safety and effectiveness. A
major facilitator would be if eligibility criteria could be kept to a minimum in the trial so that the
estimates would be relevant to routine practice. Involving stakeholders such as insurers and
health system CEOs would be a facilitator. Analyzing EHR data to understand the differences
between people who are started on warfarin vs a NOAC would help understand whether there
are subgroups to whom the results of the trial should not be generalized and uncover settings in
which prescribers seem reluctant to initiate NOAC agents.

How likely is it that
the results of new
research on this
topic would be
implemented in
practice right
away?

For the randomized comparison between NOACs, the intervention is simple and no training would
be required to implement the results. The American College of Cardiology Foundation/American
Heart Association Practice Guideline on management of atrial fibrillation provides an important
vehicle for dissemination. For a randomized study of an EHR-based tool to facilitate shared-
decision making about antithrombotic therapy in atrial fibrillation. EPIC and Cerner would be
logical partners to make the tool available to their clients.
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Would new
information from
CER on this topic
remain current
for several years,
or would it be
rendered
obsolete quickly
by subsequent
studies?

The information provided by this project would remain relevant for several years. Obviously, new
drugs that enter the market after the trial is initiated could not be studied. For example, another
NOAC, epoxaban, is entering Phase Il testing for use in non-valvular atrial fibrillation. However,
the decision to offer and prescribe anticoagulation in atrial fibrillation will always be relevant,
regardless of what may become the newest agents for anticoagulation in the future.

Feasibility of the clinical trial within health systems

Does this trial meet
the requisite
technical,
governance and
regulatory
constraints
described
below*?

TECHNICAL CONSTRAINTS:

Ability to capture required data elements

The eligibility criteria, interventions, and outcomes are all measurable with data that are routinely
recorded in electronic health record systems. Stroke risk stratification can also be determined by
EHR data (CHA2DS2-VASc score includes congestive heart failure diagnosis, hypertension
diagnosis, age, diabetes, stroke or TIA or thromboembolism diagnosis, vascular disease diagnosis,
sex). Algorithms also exist that allow billing data to be used for each of these data elements in
lieu of EHR data.

Standardized terminologies

Eligibility, intervention, and outcome measures use standardized nomenclatures. EHR systems
that do not include National Drug Codes, typically use or can be cross-walked to a widely available
drug coding nomenclature such as RxNorm, Rx Terms, Multum, or First Databank. ICD9 or 10
diagnosis and procedure codes indicative of chronic dialysis or kidney transplantation can be used
to identify severe renal impairment, though laboratory data would be even better (Creatinine
clearance <15). Ischemic stroke, intracranial hemorrhage, and Gl bleeding each have claims-based
coding algorithms using ICD9/10 with high positive predictive values. These should translate well
to EHR systems.

PCORI networking software and standardized queries could be used to facilitate identification of
potential participants.

REGULATORY AND GOVERNANCE CONTRAINTS
This topic brief has received approval of the two CDRNs who are submitting the topic
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Comparative Effectiveness of New Oral Anticoagulants for Stroke Prevention in
Non-valvular Atrial Fibrillation

Is the trial
characterized by
operational
simplicity?

The study question requires a multi-network approach because the prevalence of atrial fibrillation
is not high (1-2 percent), NOACs are still being prescribed for the minority of anticoagulant
initiators, (in the fourth quarter of 2012, 14.9% of patients with nonvalvular atrial fibrillation were
receiving a NOAC compared with 44.3% receiving warfarin) and there is reason to believe that
how patient characteristics affect comparative effectiveness is at least as important as an average
estimate of comparative effectiveness.

To determine whether this question can be answered in a trial that is operationally simple and
clinically relevant, we applied the PRECIS framework as a guide. Our assessments are provided in
this box and the next. We evaluated study A (comparative effectiveness of NOACs) and study B
(comparative effectiveness of an EHR tool).

Simplicity of interventions and Expertise — For both studies, the interventions would be applied by
the full range of practitioners (cardiologists, primary care providers), regardless of their expertise,
with only ordinary attention to dose setting and side effects. Oral anticoagulants are most often
initiated in an outpatient setting which avoids the challenges of recruiting and enrolling patients
during an acute care inpatient stay. The NOAC interventions (study A) are dosed similarly and do
not require therapeutic assays for monitoring. The interventions are simple to implement: the
physicians are in the act of writing a prescription for a NOAC anyway and randomization will
determine which prescription is written. No additional provider training is needed and no patient
education beyond what would ordinarily be supplied is required. The clinician who is prescribing
a NOAC will either prescribe a specific NOAC (thereby opting out of the study for this patient) or
indicate that the choice of NOAC can be randomized. For the study B (randomization of an EHR-
based tool to facilitate shared-decision making about anticoagulation) the design would be
operationally simple if good usability of the tool can be confirmed prior to the study.

Practitioner adherence to study intervention - This is a strength of the study question because the
practitioners are not being asked to adhere to any study protocol. Study A is stronger in this
regard because they are simply prescribing the initiation of a NOAC which they intended to do
anyway. For study B they will be receiving an EHR-based tool at the point of care but could
choose to not use it. If physicians choose to not use the tool, the magnitude of effect on
outcomes will be dampened.
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Does the trial make
use of EHR to
identify patients
and measure
outcomes?

Simplicity of participant eligibility criteria and recruitment - Because the primary question is about
relative effects in routine care settings, the proposed trial would apply few selection criteria, i.e.
in study A all patients with non-valvular atrial fibrillation whose physicians intend to prescribe a
NOAC will be eligible to be enrolled, regardless of their anticipated risk, responsiveness,
comorbidities or past compliance. Patients would be screened for eligibility via EHR including
labeled warnings, precautions and contraindications to any of the NOACs. These include
interacting drugs (P-gp and strong CYP3A4 inhibitors and inducers) severe renal impairment, and
prior intra-cerebral or gastro-intestinal major bleeding events, which are readily identifiable
through the EHR. The same characteristics that make the study A intervention relatively simple to
implement and monitor (i.e., the physician and patient have decided to initiate a NOAC) make
recruitment time-sensitive (if patient consent is needed prior to randomization). Thus there will
be operational issues that need to be addressed to optimize recruitment and enrollment, but
these challenges would need to be addressed for any individually randomized trial involving
initiation of a prescription. A general approach would be for an alert to be sent to a study
coordinator when a clinician indicates randomization is appropriate. For study B, patients who
are not currently anticoagulated would be randomized to have their providers receive or not
receive an EHR-based notification and tool to facilitate shared-decision making for
anticoagulation. As for study A, patients would be screened for eligibility via EHR and recruitment
would be time-sensitive.

Simplicity of follow-up and relevance and validity of outcomes - No formal follow-up visits of
study individuals are needed. The outcomes - hospital admission for ischemic stroke, intracranial
hemorrhage, and gastrointestinal bleeding - all have good case definitions with high positive
predictive values from administrative/claims data that bode well for ascertainment in EHRs.
Although overall mortality is also an important outcome, and should be obtainable through
linkage, the EHR-assessed outcomes are important enough to justify a trial with these outcomes
only. The primary outcome is an objectively measured, clinically meaningful outcome to the
study participants. The outcome does not rely on central adjudication and is one that can be
assessed under usual conditions (e.g., special tests or training are not required).

Patient compliance/adherence - To be pragmatic, there should be unobtrusive (or no)
measurement of compliance. No special strategies to maintain or improve compliance would be
used. Linkage to prescription dispensing records could provide an unobtrusive measurement of
compliance. CDRNs that are not health systems will have less complete data on prescription
dispensings and this is a limitation. A one-time assessment of patient-reported adherence might
be considered for descriptive purposes.
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Topic 2: Role of Spacers in Asthma

Criteria

Brief Description

Introduction

Overview/
definition of topic

An estimated 22 million Americans have Asthma, including over 6.5 million children. Asthma is the
most common chronic disease of childhood, and the National Asthma Education and Prevention
Program of the National Heart, Lung, and Blood Institute (NHLBI) has developed consensus
guidelines for asthma management. The Expert Panel has recommended that long-term control
medications be taken daily on a long-term basis to achieve and maintain control of persistent
asthma. The most effective long-term-control medications are those that attenuate the underlying
inflammation characteristic of asthma, and inhaled corticosteroids are the most potent and
consistently effective long-term control medication for asthma.

The proposed research question focuses on whether the optimal use of a metered dose inhaler
(MDI) with a spacer device or the use of a dry powder inhaler (DPI) improves asthma control in
children or adults with asthma who are using inhaled corticosteroids. This proposal also evaluates
the use of technology to increase proper inhaled steroid device usage through ongoing education
and prompts for adherence.

Although inhaled corticosteroids are the most potent and consistently effective long-term
medication for asthma, delivery of this medication can be challenging, and with optimal technique,
at best only about 22% of drug is delivered to the lung. A minority of patients and clinicians know
the proper way to use these spacers or drug delivery devices. With incorrect usage, little to none of
the active drug may reach the lung. Delivery devices, in conjunction with patient technique, are the
primary determinants of the dose delivered to the lungs of the patient. Currently many patients are
prescribed steroids using MDIs with or without the use of a spacer to improve delivery. In addition,
newer devices have been recently introduced that use a dry powder inhaler (DPI) to deliver the
steroid, and there is great variation among children and adults in technique. Unlike swallowing a
pill, learning how to use any of these devices correctly is challenging.

A pragmatic trial that randomizes patients to one of four arms could help to understand the value
of MDIs with spacers or DPIs and the role of an educational intervention for asthma management.
Patients with persistent asthma would be randomized to either 1) standard provision of steroid MDI
with spacer, 2) provision of steroid MDI with spacer and enhanced asthma education and
monitoring with internet intervention, 3) provision of DPI device of equivalent steroid dose, or 4)
provision of DPI of equivalent steroid dose plus enhanced asthma education and monitoring with
internet intervention. Primary outcomes would be patient reported asthma quality of life,
medication adherence, clinic visits, emergency room visits, and hospitalizations.

This question is of specific interest to patients, caregivers, and clinicians, as proper training in the
use of spacers and other delivery devices is limited in the outpatient setting, and improved
adherence to spacer or the use of other devices for steroid intake may contribute to increased
efficacy of inhaled corticosteroids in maintaining asthma control. In addition, many insurers do not
cover spacing devices, and determining their utility is therefore of great importance to support
coverage if they are effective.
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Relevance to
patient-
centered
outcomes

Patient-centered outcomes are the mainstay of efforts to achieve and maintain control of persistent
asthma. In the current NHLBI guidelines, assessment and monitoring is the first of four essential
components to asthma management. The tools of assessment and monitoring focus on a reduction
in impairment and risk. In this context, impairment is defined as the frequency and intensity of
symptoms and functional limitations the patient is experiencing or has recently experienced, and
risk is defined as the likelihood of an asthma exacerbation, progressive decline in lung function,
reduced lung growth, or an adverse effect from medication.

Patient centered outcomes that can benefit from improved delivery of inhaled steroids in patients
with asthma can include reduction in severity of symptoms, improvement in asthma control and
quality of life, improvement in spirometry, diminished airway hyperresponsiveness, prevention of
exacerbations, and reduction in systemic corticosteroid courses, ED care, hospitalizations, and
deaths due to asthma.

Patient-centeredness

Is the proposed
research
focused on
guestions and
outcomes of
specific
interest to
patients, their
caregivers, and
clinicians?

The proposed research question focuses on whether optimal usage of different delivery devices
(MDI plus Spacer or DPI) improves asthma control in patients using inhaled corticosteroids. This
proposal also examines the role of technology to provide ongoing education and prompts for
adherence to increase medication adherence. Although inhaled corticosteroids are the most potent
and consistently effective long-term medication for asthma, delivery of this medication can be
challenging. Delivery devices, in conjunction with patient technique, are the primary determinants
of the dose delivered to the lungs of the patient and subsequent clinical benefit.

This question is of specific interest to patients, caregivers, and clinicians, as proper training for
the use of spacer devices is limited in the outpatient primary care setting, and improved adherence
to spacer or the use of other devices for steroid intake may contribute to increased efficacy of
inhaled corticosteroids in maintaining asthma control. This could lead to improved patient
outcomes including improved asthma quality of life, medication adherence, and reduced clinic visits,
emergency room visits, and hospitalizations.

Burden on Society

Recent An estimated 22 million Americans have asthma; 6.5 million are under 18. Asthma is the most
prevalence in common chronic disease of childhood, the most frequent cause of childhood disability, and the
populations most frequent reason for hospitalization of children in North America. Asthma prevalence
and approaches 10% among children in the United States.
subpopulations
Effects on Over the past decade, there has been little progress in decreasing asthma mortality, with
patients’ approximately 4,000 deaths per year in the United States due to asthma, and worldwide there were
quality of life, reported to be 255,000 deaths in 2005. Moreover, asthma prevalence continues to increase
productivity, worldwide and in the U.S., with annual costs as high as $56 billion in the U.S. alone. Economic
functional assessments of asthma included in recent reviews indicate that decreased productivity at work and
capacity, school represent a considerable proportion of the disease burden. Asthma results in 497,000

mortality, use
of health care
services

hospitalizations and 1.8 million emergency room visits. Childhood asthma accounts for 12.8 million
missed school days each year, and 10.1 million lost work days for adults. Significant asthma
disparities exist, with higher rates of mortality reported among Latino and African-American
populations.
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Topic 2: Role of Spacers in Asthma

Assessment of Current Options

Based on recent
systematic
reviews, what
is known about
the relative
benefits and
harms of the

A number of recent systematic reviews have highlighted the role of spacer devices and educational
interventions in targeting medications to the airways and improving medication adherence. The
relative benefit of the use of spacer devices in children has been well established, as well as the
harm that results from lack of proper medication delivery. Although the efficacy is known,
effectiveness is not well established and education may be part of the reason for poor adherence. There
are no systematic reviews on the use of technology in augmenting use of spacer devices in children
with asthma.

available
management
options?

What could new | Asthma related outcomes including quality of life, daily respiratory symptoms, work productivity,
research and ED visits/hospitalizations can be improved by increasing proper delivery of inhaled steroids.
contribute to The use of technology may be particularly helpful, as traditional office-based education has resulted
achieving in improper technique and poor adherence.
better patient-
centered
outcomes?

Have recent Traditional retrospective self-report of asthma assessment has limitations related to recall bias and
innovations social desirability effects. Individualized ecological momentary assessment of adherence using
made research | mobile devices provides a valuable method of measuring adherence that is integrated within the
on this topic daily lifestyles of patients, provides unique information on quantitative and qualitative patterns of
especially adherence and triggers, while providing accurate data. The diverse functionality of mobile phones
compelling? allows the integration of voice data, text messaging, and/or multimedia communications for

monitoring symptoms and adherence. The mobile assessment of asthma adherence compliments
the widely used Asthma Control Test.

How widely does
care now vary?

There is significant variation in prescribing, education, and adherence to spacer devices and in
prescription of different modes of inhaled corticosteroid delivery (such as MDI alone vs MDI plus
spacer vs DPI).

What is the pace
of other
research on
this topic (as
indicated by
recent
publications
and ongoing
trials)?

There are currently 32 trials on Clinical Trials.gov listing spacer device as part of asthma
management, and the number of trials that incorporate spacer use emphasizes the critical role of
spacers in asthma management. However, these trials are focused on either comparison of new
spacer devices under development, or the use of spacers in combination with specific medications.
Despite the importance of spacer use, there have been no studies assessing an intervention to
enhance use, adherence, and impact on patient-centered outcomes

Potential for New Information to Improve Care and Patient-Centered Outcomes
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How likely is it
that new CER
on this topic
would provide
better
information to
guide clinical
decision
making?

Although inhaled corticosteroid prescriptions have been used as a measure of outpatient
adherence, there have been no tools to assess use and adherence of spacer devices or the value of
using these devices with an MDI instead versus a DPI. Better information about adherence to
spacer plus MDI or DPI device would guide clinicians not only in providing the optimal therapeutic
approach for inhaled steroid use and the role of education on promoting proper use to promote
optimal outcomes.

What are the
facilitators and
barriers that
would affect
the
implementatio
n of new
findings in
practice?

A key facilitator to implementing these findings into practice is that there is broad recognition for
the use of inhaled corticosteroids as first-line treatment for persistent asthma. A primary barrier is
that there is limited education in many primary care settings and in the home, where families are
faced with the task of how use the MDI plus spacers or DPI on their own. The use of technology
through mobile devices not only reinforces proper technique but also provides a mechanism to
improve adherence.

How likely is it

that the results

of new
research on
this topic
would be

implemented in

practice right
away?

There is significant interest in improved asthma control by primary care providers and
subspecialists. The benefits of improved asthma outcomes with patient-focused self education
would drive providers to reinforce use and focus on other aspects of care. The use of mobile
technology provides a particularly compelling way to implement immediate changes to practice.

Would new
information
from CER on
this topic
remain current
for several

years, or would

it be rendered
obsolete
quickly by
subsequent
studies?

Use of spacer devices has been part of asthma treatment for decades, but the focus on merely
prescribing medications has often not been done in parallel with proper education for the spacer or
delivery devices needed for drug delivery.

Feasibility of the clinical trial within health systems
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Does this trial
meet the
requisite
technical,
governance and
regulatory
constraints
described
below*?

Yes.

Is the trial
characterized
by operational
simplicity?

This trial could meet several criteria for operational simplicity:

Patients can be identified through the EHR by searching for ICD-9 criteria for asthma,
medication lists for inhaled steroid therapy and other asthma medications.

Patients or Parents of Children could potentially be recruited and consented electronically.
Randomization to study drug could also occur centrally/electronically.

Health care providers would need to agree to prescribing the assigned treatment strategy and
discussing risks/benefits of this treatment with the patient. We anticipate that this would be
reasonable, since the treatment options are all part of usual care.

As a pragmatic trial, health care providers would have the ability to alter treatment over time,
as they chose, and in accordance with their usual practices.

Outcome data could be collected through extraction of key variables from the EMR, as well as
claims data for adherence to inhaled corticosteroid use. In addition, web-based surveys could
be used to collect patient reported outcomes over time.

For the education component, a web or mobile phone-based educational intervention could
be designed and delivered from one central site. Several existing models already exist that
could be adapted for this use.

Does the trial
make use of
EHR to identify
patients and
measure
outcomes?

Yes.
Individuals with asthma are easily identified with EHR; there are well-validated algorithms for
identifying these individuals based on ICD codes and medication disbursements.
Several of the outcomes of interest are measured as usual care or are processes of care (e.g.
ED visits, hospitalization). The recording of quality of life, medication adherence, and other
patient reported outcomes could be collected through web or mobile phone.

What are the benefits of spacer use and asthma education in asthma?
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Topic 3: Establishing the Optimal Maintenance Aspirin Dose for Secondary
Prevention in Patients with Coronary Artery Disease

Criteria Brief Description
Introduction
Overview/definition of Although aspirin is an effective therapy for the secondary prevention of coronary artery
topic disease (CAD) prescribed to millions of patients, the optimal maintenance dosage of

aspirin remains under debate. The latest U.S. clinical guidelines for the treatment of
myocardial infarction (M) state that “aspirin 81 mg is the preferred maintenance dose,”
but qualifies this assertion as Class of Evidence (lla), Level of Evidence (B), indicating
some conflicting evidence exists.! In spite of this guideline, use of high-dose (325mg)
aspirin in the U.S. remains common (53.6% in a recent study?) and variation in aspirin
dose is primarily due to practice patterns rather than clinical factors. 3

It is unclear whether high-dose aspirin offers substantial benefits over low-dose aspirin.
Observational evidence based on large systematic reviews of aspirin trials reported that
low-dose aspirin appears to be as effective in preventing recurrent cardiovascular events
as higher-dose aspirin, but with rates of gastrointestinal (Gl) bleeding significantly higher
for higher-dose aspirin.** Only one large randomized controlled trial (RCT) has performed
a head-to-head comparison of low-dose versus high-dose aspirin,® which reported no
significant difference between higher-dose aspirin and lower-dose aspirin with respect to
a primary outcome of cardiovascular death, Ml or stroke; however, this study was limited
to examining 30-day outcomes for a restricted population—namely patients who had
percutaneous coronary intervention (PCl) for acute coronary syndrome (ACS). Thus, an
evidence gap exists regarding the optimal long-term dose of aspirin that is safe and
effective for the general population of CAD patients.

PCORI Topic Brief: PCORnet First Interventional Study
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Topic 3: Establishing the Optimal Maintenance Aspirin Dose for Secondary
Prevention in Patients with Coronary Artery Disease

Overview/definition of
topic (continued)

A definitive RCT answering whether low-dose aspirin is the optimal long-term
maintenance dose of aspirin has the potential to transform clinical practice for millions
of Americans with CAD. We propose a pragmatic RCT in which patients with a history of
MI, ACS, PCl, or bypass surgery who are currently taking full-dose (325mg) daily aspirin
be randomized to low-dose (81 mg) versus 325 mg daily aspirin. We hypothesize that
low-dose aspirin is non-inferior to full-dose aspirin using a combined efficacy endpoint of
hospitalization for recurrent Ml or ACS, repeat PCl or bypass surgery, and all-cause death
(excluding death associated with hospitalization for Gl bleeding). We hypothesize that
low-dose aspirin is superior to full-dose aspirin with respect to a primary safety outcome
of hospitalization for Gl bleeding. We propose excluding patients prescribed additional
anticoagulants or anti-platelet medications other than aspirin.

This unanswered clinical question is an ideal topic for PCORnet—reducing the dose of
aspirin is a simple intervention; patients with CAD can be readily identified by electronic
health record (EHR) data and enrolled over a sustained period of time; the cost of aspirin
is negligible; outcomes such as recurrent CAD events and major bleeding events are
readily ascertained using diagnosis codes; a multi-network approach is needed to
develop a large sample cohort. The findings from the proposed study are likely to
provide definitive evidence to change current clinical guidelines, improving the care of
15.4 million Americans with CAD.

Relevance to patient-
centered outcomes

Demonstrating that low-dose aspirin is as effective as full-dose aspirin encompasses several

important patient-centered outcomes. Cardiac events such as M| and ACS are serious
conditions that are life-threatening, and can often lead to chronic cardiac conditions such as
angina or heart failure that reduce quality of life and functional capacity. Revascularization
procedures required after recurrent cardiac events also carry non-trivial risks of Ml, stroke,
bleeding and death; avoiding these procedural complications is important to patients.

Regarding the safety of aspirin, Gl bleeding is a serious side effect that is potentially fatal, and

often requires procedures such as endoscopy or blood transfusions that carry their own
attendant risks.

Patient-centeredness

PCORI Topic Brief: PCORnet First Interventional Study
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Is the proposed Patients desire effective treatment without undue risk from complications of therapy— both

research focused on
guestions and
outcomes of specific
interest to patients,
their caregivers, and
clinicians?

efficacy and safety are investigated in our proposed study. Currently half of patients in the
U.S. receive full-dose aspirin for secondary prevention of CAD,? even though low-dose aspirin
is proposed to have equivalent efficacy with a lower risk of major bleeding. Reducing the risk
of serious Gl bleeding while demonstrating equivalent efficacy for preventing subsequent
heart attacks and revascularization procedures are important outcomes that patients care
about.

Burden on Society

Recent prevalence in
populations and
subpopulations

Cardiovascular disease is the #1 cause of death in the U.S., and CAD is implicated in 1 out of
every 6 deaths in the U.S. in 2010.” The American Heart Association reports that 15.4 million
adults suffer from CAD, or 6.4% of the U.S. adult population, and CAD poses a significant
disease burden across all race-sex groups: white males (8.2%), white females (4.6%), black
males (6.8%), black females (7.1%), Mexican-American males (6.7%) and Mexican-American
females (5.3%).”

Given the high prevalence of CAD, the potential for reducing bleeding events using low-dose
aspirin is substantial. Based on a large meta-analysis of high risk patients, low-dose aspirin
reduces major bleeding events by approximately 0.7 absolute percentage points compared
with full-dose aspirin.> Assuming that half of CAD patients currently receive full dose aspirin,
this simple intervention can prevent 53,900 major bleeding events (=15.4 million x 0.7% x
50%).

Effects on patients’
quality of life,
productivity,
functional capacity,
mortality, use of
health care services

Patients suffer greatly from CAD events. Approximately 34% of patients who develop an
ischemic coronary event will eventually die from it.” Subsequent CAD events increase the
risk of developing heart failure, a condition that substantially decreases functional
capacity and quality of life, and is the leading reason for hospitalization in adults.®
Treatment of CAD represents a tremendous expenditure of health care services, with 1.3
million hospitalizations in 2010 and over 11.9 million ambulatory care visits.”

Bleeding events from aspirin therapy also have a substantial impact on patients. Bleeding
can be fatal or life-threatening and occurs not infrequently for high-dose aspirin (1.6% for
daily aspirin >200mg).> Assessment and treatment of bleeding consume substantial
health care services, including hospitalization, blood transfusions, or procedures such as
Gl endoscopy.

Assessment of Current Options
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Based on recent
systematic reviews,
what is known about
the relative benefits
and harms of the
available
management
options?

There is convincing evidence that aspirin reduces risk of cardiovascular events in high risk
patients. A large meta-analysis of 144,051 patients from 195 RCTs demonstrated that
anti-platelet therapy (predominately aspirin) significantly lowered risk of serious vascular
events (M, stroke, vascular death);* when restricted to a subset of 65 RCTs incorporating
varying doses of aspirin, no difference in efficacy between low-dose aspirin (75-150
mg/day) and higher dose aspirin (160-1500mg/day) was found.*

Regarding bleeding rates by aspirin dose, a meta-analysis of 192,036 high-risk CVD
patients enrolled in 31 RCTs reported that the total bleeding rate for low-dose aspirin
(<100 mg) was significantly lower compared with high-dose aspirin (>200mg): 3.7% v
8.5%, p<0.0001.° Rates of major bleeding were also lower with low-dose aspirin
compared with high-dose aspirin: 1.6% v 2.3%, p<0.0001.>

However, a recent trial has cast some confusion on whether low-dose aspirin has
equivalent efficacy and superior safety compared with high-dose aspirin. Published in
2010, the CURRENT-OASIS 7 trial randomized 25,086 patients with ACS referred for PCl,
comparing higher-dose aspirin (300-325 mg daily) vs lower-dose aspirin (75-100 mg daily)
as well as double-dose clopidogrel vs standard dose clopidogrel in a 2x2 factorial design.®
There was no difference between higher-dose and lower-dose aspirin with respect to the
primary outcome of cardiovascular death, myocardial infarction, or stroke at 30 days
(4.2% vs. 4.4%; p=0.61)%; however, rates of recurrent ischemia (a secondary outcome)
were significantly lower for patients in the high-dose aspirin arm (0.3% v 0.5%, p=0.02)
which brings into question whether efficacy was truly equivalent. Furthermore, rates of
major bleeding were similar for high-dose and low-dose aspirin arms (2.3% vs. 2.3%,
p=0.90), a finding that conflicts with observational data.’

Providing definitive evidence as to whether low-dose aspirin is safer, but as effective,
as high-dose aspirin for secondary prevention of CAD represents a significant
opportunity for PCORI to answer an important yet unresolved clinical question.

What could new
research contribute
to achieving better
patient-centered
outcomes?

New research aimed at determining the optimal dose aspirin for secondary prevention of
CAD has the potential to minimize bleeding complications that significantly impact
mortality, morbidity and quality of life of patients. At the same time, our study would
ensure that public health benefits of aspirin therapy for reducing recurrent CAD events
and procedures remain unchanged.
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Have recent
innovations made
research on this
topic especially
compelling?

Use of full dose aspirin will become even more problematic in the near future because
newer antiplatelet drugs are suspected to be less effective in combination with full dose
aspirin. For example, the recent PLATO trial found that the novel antiplatelet medication
ticagrelor improved outcomes over clopidogrel for patients with ACS worldwide— except
for subjects enrolled in the U.S.— which is believed to be due to an interaction with
higher doses of aspirin.%® As a result, the FDA added a warning to the ticagrelor label
stating that the medication only be used in combination with low-dose aspirin (75-
100mg).

How widely does care
now vary?

The substantial world-wide variability of full-dose aspirin use is exemplified by the recent
PLATO trial. 2° In the U.S. 53.6% of patients receive high-dose aspirin after ACS, while
only 1.7% of patients did so in the rest of the world.?® There is significant site-to-site
variation in the use of low-dose aspirin. In a 23,336 patient trial of dual anti-platelet
therapy, only 28.0% of U.S. subjects were prescribed low-dose aspirin after PCI. Patient
characteristics only explained 1.6% of total variance in aspirin dose, while study site
accounted for 45.9% of the unexplained variability.> In summary, the U.S. has a strikingly
high use of high-dose aspirin compared with the rest of the work, with apparently no
strong basis other than local practice patterns.

What is the pace of
other research on
this topic (as
indicated by recent
publications and
ongoing trials)?

The recent CURRENT-OASIS 7% and PLATO? trials illustrate the ongoing interest in
understanding optimal aspirin dosing for patients with CAD, but have focused exclusively
on patients requiring dual-antiplatelet therapy after PCl in ACS settings. An evidence gap
remains on the optimal long-term dose of aspirin outside of the post-acute PCl setting.
Our review of clinicaltrials.gov indicates that no such RCT is currently examining different
aspirin doses for secondary prevention of CAD.

Potential for New Information to Improve Care and Patient-Centered Outcomes

How likely is it that
new CER on this
topic would provide
better information
to guide clinical
decision making?

The latest U.S. ACCF/AHA clinical guidelines for the treatment of MI recommend “aspirin
81 mgq is the preferred maintenance dose” at a Class of Evidence (lla) and Level of
Evidence (B), which indicates that it is reasonable course of treatment, but some
conflicting evidence exists. The European clinical guidelines for the treatment of Ml
specifically state that “the dosage of aspirin is debated.”*° A large, highly-publicized
clinical trial would provide the necessary evidence to definitively alter these influential
guidelines to effect change in clinical care.

What are the
facilitators and
barriers that would
affect the
implementation of
new findings in
practice?

Low-dose aspirin for secondary prevention of CAD is already supported by U.S. clinical
guidelines, which facilitates implementation. The marginally lower cost of low-dose
aspirin is also a factor favoring implementation. There are no regulatory (FDA) barriers to
adoption of low-dose aspirin for this indication.
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How likely is it that the
results of new
research on this
topic would be
implemented in
practice right away?

It is very likely that a study demonstrating the non-inferiority of low-dose aspirin and its
superiority in reducing Gl bleeding will be implemented quickly into clinical practice for
two reasons: 1) a large randomized trial would raise the Class and Level of Evidence for
low-dose aspirin in the U.S. clinical guidelines to “Class |, Level A”; 2) as a result, low-dose
aspirin likely would be adopted as a national quality measure, ensuring a strong impetus
for implementation.

Would new
information from
CER on this topic
remain current for
several years, or
would it be rendered
obsolete quickly by
subsequent studies?

Aspirin use has been the mainstay of CAD therapy for decades, and unlikely to be
completely replaced by other anti-platelet medications. To our knowledge there are no
active trials comparing the efficacy and safety of different aspirin dosages in the general
CAD population.

There is on-going research on personalizing the dose of aspirin, as it is hypothesized that
particular subgroups of patients may have increased “resistance” to aspirin and higher
risk of cardiovascular events.!'2 Genomic and proteomic markers may play an
increasingly important role for aspirin dose selection in the future.!** However,
identification and validation of specific markers of aspirin resistance will take several
years. In the meantime, a PCORnet RCT can establish either low- or high-dose aspirin as
the preferred maintenance dose, and future studies of personalized medicine can
increase (or decrease) the dose from this baseline.

Feasibility of the clinical trial within health systems

Does this trial meet
the requisite
technical,
governance and
regulatory
constraints described
below*?

The proposed RCT minimizes the technical infrastructure for data capture. Required data
elements include fields capturing dose of a single medication, reason for study inclusion
(prior MI, ACS, angina, or revascularization), and outcomes (all-cause death,
hospitalization for Ml, revascularization, or Gl bleeding) which are readily available from
clinical and claims data. All these data elements are binary indicators (yes/no) that do not
required for transformations, mappings, or complex data extraction procedures.

The topic of the proposed RCT simplifies regulatory and governance hurdles. Clinical
responsibility for preventing recurrent CAD events typically resides within a single
specialty (cardiology). The chiefs of cardiology departments at our CDRN sites already
assemble regularly for quality and operational initiatives, and we anticipate our study
would only have to be presented before a small body of cardiology decision-makers for
approval. Our study’s focus on one of the most widely used medications in the world is
also an advantage, as individual CDRN sites would be more comfortable agreeing to cede
IRB and consent processes to a central site for such commonly prescribed drug.

Is the trial
characterized by
operational
simplicity?

Our study’s intervention is the essence of operational simplicity: changing the dose of a
single medication. Patients simply substitute a smaller dose of aspirin instead of a full
dose. Administrative burden is minimal for providers — other than informed consent, we
expect providers to simply document the dose of aspirin in the EHR.
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Does the trial make
use of EHR to identify

patients and from clinical diagnosis codes and procedure codes.

measure outcomes?

discharge diagnosis codes.
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Topic 4: Mindfulness-based Weight Reduction Using a Simple Web-based Training

Criteria

Brief Description

Introduction

Overview/definition
of topic

We propose to investigate the comparative effectiveness of a brief web-based
mindfulness dietary intervention for overweight or obese individuals who would like to
lose weight. Overweight/obese individuals will be randomized to either (1)
mindfulness dietary intervention or (2) dietary intervention without mindfulness.
Interested and eligible obese/overweight participants (as defined by the PCORI Task
Force on Obesity, Co-chaired by Dr. Sylvia) will be recruited via CDRNs across PCORnet.

The mindfulness intervention will begin with an on-line video outlining the basics to
nutrition (i.e., balanced diet) and a mindfulness skill that patients can learn within a
few minutes (a breathing mindfulness exercise). Patients will also have access to short
video clips demonstrating how mindfulness can be applied in daily life eating situations
(e.g. choosing food, eating, eating pace, mindfulness about flavors, using mindfulness
instead of eating when stressed). The control group will begin with the same video,
but without introducing the mindfulness skill. This group will also have access to short
video clips about nutritional education (e.g., serving size, low-fat substitutions,
importance of fiber, reducing intake of sugar sweetened beverages). Patients in both
groups will be sent email reminders to view the videos and short “surveys” to give
feedback on the videos as well as to score treatment integrity.

The primary outcome will be weight, a routinely collected electronic health data
point. The secondary outcomes will be Body Mass Index (BMI).

Relevance to patient-
centered outcomes

A recent Gallup Poll of Americans showed that 56% of Americans want to lose weight.!
The PCORNet Obesity Task Force (Dr. Sylvia, Co-Chair) was formed to address this
important public health issue and is a key area to develop effective interventions.
Weight loss is a central concern of patients regardless of other comorbid conditions or
treatments.

Patient-centeredness
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Is the proposed
research focused on
guestions and
outcomes of specific
interest to patients,
their caregivers, and
clinicians?

The main outcome for this study will be weight. Weight is routinely collected during
medical visits. Weight is monitored by clinicians because of its clear indication of
obesity, a risk factor for cardiovascular disease. As stated above, more than half of the
population would like to reduce their weight, highlighting patient centeredness of this
proposal. Body Mass Index (BMI) will be a secondary outcome because height is less
routinely collected (although it just needs to be recorded once) and BMI is subject to
measurement error. For example, in a review of 500 randomly selected cases, 67% of
these provided information about weight, and 41% on both height and weight. 2

Burden on Society

Recent prevalence in
populations and
subpopulations

More than one-third of U.S. adults (34.9%) are obese.? Although recent data highlights
a significant decrease in obesity among 2- to 5-year-old children (from 13.9% to 8.4%;
P=.03), there was a significant increase in obesity among women aged 60 years and
older (from 31.5% to 38.1%; P=.006). Moreover, there was a dramatic increase in
obesity in the United States from 1990 through 2010, and of note, no U.S. states met
the nation's Healthy People 2010 goal to lower obesity prevalence to 15%. Instead,
there were 12 states with an obesity prevalence of 30% whereas 10 years earlier in
2000, there were no U.S. states that had an obesity prevalence of 30% or more. #
According to the Centers for Disease Control and Prevention, non-Hispanic blacks have
the highest age-adjusted rates of obesity (47.8%) followed by Hispanics (42.5%), non-
Hispanic whites (32.6%), and non-Hispanic Asians (10.8%). Obesity is higher among
middle age adults, 40-59 years old (39.5%) than among younger adults, age 20-39
(30.3%) or adults over 60 or above (35.4%) adults.
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Effects on patients’
quality of life,
productivity,
functional capacity,
mortality, use of
health care services

Obesity increases the risk of death. In a nationally representative cohort of civilian,
non-institutionalized U.S. adults aged up to 74 years at baseline, one study found that
for women aged 45 to 54, 55 to 64, and 65 to 74 years, the mortality relative risks for
obesity were 2.0, 1.6, and 0.9, respectively. The corresponding relative risks for men
were 1.4, 1.2, and 1.1. °> Obesity also negatively impacts patients’ productivity and
quality of life. A recent study evaluating work absence and productivity among
individuals of varying body mass index with or at risk for diabetes mellitus found that
obese individuals had the greatest impairment at work (11%-15% of work time),
greatest impairment of daily activities (20 %-34% of time), and greatest overall
impairment (11%-15% of time). Obesity was also an independent predictor of overall
work impairment and life disruption (p < .001). ©

Based on data from the U.S. Medical Expenditure Panel Survey (MEPS), obesity was
responsible for about 6 percent of medical costs in 1998, or about $42 billion (in 2008
dollars); however, by 2006, obesity was responsible for closer to 10 percent of medical
costs, or nearly $86 billion a year. -8 In 2006, spending on obesity-related conditions
accounted for an estimated 8.5 percent of Medicare spending, 11.8 percent of
Medicaid spending, and 12.9 percent of private-payer spending. It is estimated that by
2030, if the obesity trends continue unchecked, obesity-related medical costs alone
could rise by $48 to $66 billion per year in the U.S. 8
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Assessment of Current Options

Based on recent
systematic reviews,
what is known about
the relative benefits
and harms of the
available
management
options?

The causes of obesity are complex and multifactorial and include genetic, behavioral,
environmental, physiological, social, and cultural determinants that lead to energy
imbalance and promote excessive fat accumulation. ® The World Health Organization
Consultation on Obesity has concluded that behavioral and environmental factors are
predominantly responsible for the excess energy intake (and, to a lesser extent,
reduced energy expenditure) that has resulted in the dramatic rise in obesity over the
past few decades. 1°

There are three management options for weight: (1) medications/supplements; (2)
surgery; and (3) lifestyle interventions. There is only one medication, orlistat, which
currently has U.S. Food and Drug Administration approval for the long-term treatment
of obesity in the United States. There are very few randomized clinical trials (RCTs) of
orlistat use. 1! At least one new weight loss medication (rimonabant) was under
development but has not been approved in the US, and another weight loss
medication—Meridia (sibutramine)—was recently withdrawn from the U.S. market
after the drug was found to be associated with increased risk of heart attack and
stroke. Use of over-the-counter dietary supplements is common in the United States,
despite the lack of FDA approval and or randomized clinical trials of these supplements
for weight loss Nevertheless, a systematic literature review of the effectiveness of
these dietary weight loss supplements found the evidence for their use unconvincing
and recommended they not be used. 12

Given the lack of efficacy of weight loss medications and their often high side effect
burden and the cost/barriers to weight loss surgeries, the National Institute of Health
made a call to action to improve lifestyle interventions for weight loss. 13 Lifestyles
interventions for obesity can effect at making meaningful changes in weight (5-10%),
but often tend to be long (e.g., 6 months or longer), costly, and burdensome for
participants. 1 Thus, effective web-based interventions for obesity seem sorely
needed. Preliminary data of internet-based lifestyle interventions for obesity is
promising, but very limited by lack of control groups. 1°

PCORI Topic Brief: PCORnet First Interventional Study

34




9
pcori

Topic 4: Mindfulness-based Weight Reduction Using a Simple Web-based Training

What could new
research contribute
to achieving better
patient-centered
outcomes?

Our proposed brief mindfulness-based weight loss intervention improves upon
previous lifestyle interventions for obesity as it will be easy to disseminate and yield
low participant burden by being internet-based. More specifically, previous dietary
interventions have also tend to be overly focused on changing the dietary composition
of food/meals, or try to teach overweight/obese individuals healthier eating habits,
combined with reducing the caloric intake of food and exercise. *® This approach fails
to address fundamental aspects of human behavior:

(1) Changing the composition of food reducing caloric intake can be
distressing/uncomfortable (e.g. individuals have to tolerate hunger sensations)

(2) Eating high caloric foods is often induced by stress as a way to decrease stress

(3) "Old" eating habits and food preferences are not erased, but "new" habits/food
preferences develop competing with the "old" habit.

The practice of mindfulness has been found produce beneficial effects for functional
somatic, and stress-related symptoms and, therefore, has been increasingly
incorporated into stress-reduction and psychotherapy programs. ! Mindfulness
refers to paying non-judgmental attention to experiences in the present moment. °

Specifically, mindfulness provides individuals with a greater capacity to tolerate
uncomfortable sensations, feelings and thoughts (e.g. hunger); provides a different
way to handle stress other than eating and increases awareness towards unfavorable
habits (e.g. food choices) and promotes and strengthens new habits. Therefore, the
addition of mindfulness to dietary interventions for weight-loss may augment
individuals’ ability to lose wait and, more importantly, sustain weight loss.
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Have recent
innovations made
research on this
topic especially
compelling?

Recent findings suggest that a weight-loss intervention that maximizes meal-to-meal
hunger suppression and favor techniques that systematically increase individuals’ food
preferences towards hunger-suppressing (low-calorie) foods and decrease their food
preferences for refined-carbohydrate, low-fiber (high calorie) foods have the best
chance of promoting and sustaining weight loss 2°

Mindfulness-based interventions (MBIs) targeting eating behaviors have gained
significant popularity in recent years. O'Reilly and colleagues conducted a literature
review to determine the effectiveness of MBIs for treating obesity-related eating
behaviors. A total of N=21 smaller scale studies were identified. 86% of the reviewed
studies reported improvements in the targeted eating behaviors. 2

The Gap: It is unclear whether mindfulness indeed augments existing dietary
interventions.

How widely does
care now vary?

There is currently wide variety in the care of obesity. This variety is likely due to
several reasons, such as, lack of standardized assessment, lack of knowledge, time,
and prevalence of obesity in providers. For example, the care of obesity is often not
approached in a standardized way as there is no gold standard of assessment for
nutrition and exercise. 2> Many providers also report not knowing the best ways to
counsel patients on weight loss as well as being concerned about upsetting patients
about assessing/managing weight given the stigma of obesity. 23> Providers who are
obese/overweight themselves have a particularly difficult time managing the weight of
their patients and report having considerable time constraints (i.e., believe that they
do not have the time to weight loss counseling). For example, Harvard Medical School
launched an “Active Patients, Active Doctors” campaign in 2010 to encourage
providers to exercise as this increased the discussion of healthy living with patients.
Thus, an evidence-based, standardized brief weight loss intervention that is easily
disseminated to patients directly, as well as through their providers, is sorely needed
to provide a baseline standard of care for overweight and obese individuals.
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What is the pace of
other research on
this topic (as
indicated by recent
publications and
ongoing trials)?

Mindfulness-based interventions (MBIs) targeting eating behaviors have gained rapid
popularity in recent years. In a systematic review on mindfulness-based interventions
for obesity, 85% of the studies were conducted in the past 10 years, documenting that
mindfulness is a topic of high interest from a research perspective. A search protocol
was conducted using the online databases Google Scholar, PubMed, PsycINFO and Ovid
Healthstar. A total of N=21 small scale mindfulness-related weight loss studies have
been conducted so far. Interventions including combined mindfulness and cognitive
behavioral therapies, mindfulness-based stress reduction, acceptance-based therapies,
mindful eating programs, and combinations of mindfulness exercises. Targeted eating
behavior outcomes included dietary intake, binge eating, emotional eating, and
external eating. Eighteen (86%) of the reviewed studies reported improvements in the
targeted eating behaviors. Overall, the results of this first review on the topic support
the efficacy of MBIs for changing obesity-related eating behaviors, specifically binge
eating, emotional eating and external eating.

Potential for New Information to Improve Care and Patient-Centered Outcomes

How likely is it that
new CER on this
topic would provide
better information
to guide clinical
decision making?

Provided mindfulness-based dietary interventions are more effective than regular
interventions, mindfulness can be advertised to clinicians as a low-cost add-on to
recommended dietary interventions without any additional cost. Therefore, the main
obstacle after demonstrating effectiveness on a large scale is dissemination and
promotion of the web-based instructional videos.

What are the
facilitators and
barriers that would
affect the
implementation of
new findings in
practice?

The main barrier for making mindfulness components more widely available to the
public is the emphasis that mindfulness should be taught by licensed mindfulness
teachers with several years of experience. Research shows that instruction based
mindfulness-videos are as effective than teacher based instructions. Therefore, our
mindfulness web-based videos overcome the barrier of attending in-person meetings
or groups for mindfulness. An on-line video training also respects patients’ privacy and
minimizes the burden of shame that can prevent patients from seeking help.
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How likely is it that
the results of new
research on this
topic would be
implemented in
practice right away?

This intervention is developed with the intent to maximize its dissemination. By using
video clips to administer the intervention, the treatment is standardized and affordable
for both patients and their providers. The video clips can also be easily translated to
different languages to further maximize the scope of implementation. Thus, if effective,
the intervention can be marketed by PCORnet and is readily available for download via
the web because it is entirely web-based. Therefore, the main aspect involves
promotion, marketing and patient and clinician engagement

Would new
information from
CER on this topic
remain current for
several years, or
would it be
rendered obsolete
quickly by
subsequent studies?

The addition of mindfulness components to existing psychotherapy interventions has
developed over the past decade. This would be the first large-scale program that
evaluates the effectiveness of adding mindfulness to dietary interventions. Should
mindfulness make a meaningful difference, it will become part of the gold standard of
weight loss counseling. The mindfulness components will be web-based and will be
available to any interested individual for download (video and audio files). The same is
true for the dietary elements of the program (e.g. short videos on types of foods,
portion sizes, etc.).

Feasibility of the clinical trial within health systems
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Does this trial meet
the requisite
technical,
governance and
regulatory
constraints
described below*?

This simple pragmatic trial meets the requisite constraints:

° We should be able to capture weight as a required data element to identify
and follow up patients in standard fashion across systems.

° Capturing weight as the data element eliminates or substantially minimize the
need for transformations, mappings, or complex data extraction procedures.

° We should be able to use PCORI networking software and standardized
querying to facilitate subject identification.

Regulatory and governance constraints:
° Obesity is common as a topic of interest across the CDRNS.

° We should be able to easily obtain or facilitate consent for this low-risk
intervention and either coordinate or defer IRB approval.

Is the trial
characterized by
operational
simplicity?

Yes. Eligible patients will be identified via EHR and contacted via the CDRNs. Interested
participants will enroll in the CDRNs and be randomized to either intervention. Weight
tracking will be done through EHR via the CDRN. As requested, we will also include key
decision makers within each participating CDRN to give feedback on the final study
design and intervention and ongoing implementation of the study. For example,
representatives on the PCORNet Obesity Task Force could be asked to join the study
team or nominate individuals with their CDRN.

Does the trial make
use of EHR to
identify patients and
measure outcomes?

EHR will be used to identify eligible participants in the participating CDRNs (e.g.
overweight/obese) and contacted through the CDRN. Outcomes (i.e., weight, height)
are routinely measured and recorded in the EHR.
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Criteria

Brief Description

Introduction

Overview/definition of
topic

The optimal behavioral support needed to help patients maximize and maintain weight loss
after bariatric surgery is unknown. We propose a pragmatic clinical trial design to assess
comparative effectiveness of 3 web-based behavioral interventions that have been developed
and implemented for individuals who are obese, but have not been implemented or tested in
the post-bariatric surgery population. The 3 proposed study conditions are remotely
delivered, so will have minimal on impact on routine clinical care. The main study outcome
will be percent weight change.

Relevance to patient-
centered outcomes

After the significant personal and economic investment in bariatric surgery, the importance of
optimizing weight loss success and maintenance following bariatric surgery cannot be
underestimated from the patient’s perspective. Those individuals choosing a surgical option
for weight loss are in need of a range of accessible options to help guide their post-operative
lifestyle adjustments and to address other concerns or problems that may arise. Often their
issues and need for specific dietary guidance are different from patients seeking lifestyle
interventions without having had bariatric surgery, so personalized advice is likely to be
particularly useful. Reduced or discontinued medications! are likely to result in improved
convenience and satisfaction for patients.??

The change in parameters related to the control of weight-related cardiovascular risk factors
likely to be of particular interest to the providers who are working with patients to manage
these risk factors. Limiting these evaluations to the subset of patients with the relevant co-
morbidity at baseline will help minimize missing data. For example blood pressure will be
assessed for patients with hypertension prior to surgery, HbAlc for patients with diabetes prior
to surgery and lipid levels for patients with dyslipidemia prior to surgery. It is possible that the
behavioral interventions may lead to more nutritional deficiencies, if they successfully promote
weight maintenance. Therefore, determining the frequency at which laboratory tests assessing
for nutritional deficiencies are (a) monitored and (b) abnormal will enable assessment of
whether recommendations for nutritional monitoring should be adjusted when patients are
provided with evidence-based remote behavioral lifestyle support following bariatric surgery.
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Patient-centeredness

Is the proposed
research focused on
guestions and
outcomes of specific
interest to patients,
their caregivers, and
clinicians?

While minimal published data address patient perspectives on post-surgical lifestyle
intervention, the available data indicate that a large proportion of participants would
prefer better behavioral support following surgery.* For many individuals who undergo
bariatric surgery, it is a weight loss option “of last resort” after multiple failed weight loss
efforts,” and one which most individuals undertake primarily to improve their health.®®
These findings emphasize the importance of optimizing weight loss success. In addition,
bariatric surgery is an experience that often transforms patients’ lives in various ways,
including increased capacity for activity, more energy, mobility and confidence,® and so
represents a unique opportunity to succeed in behavior change. In addition, patients
planning to undergo bariatric surgery appear to value weight loss highly, with 73% in one
sample reporting that they were willing to risk death to achieve a weight loss of 20% of
their weight.® Healthier eating and physical activity patterns are important for optimizing
the success of weight loss following bariatric surgery.1%!3 Yet (since failure of behavioral
weight loss is typically a prerequisite for bariatric surgery) bariatric surgery patients have
demonstrated that they have particular difficulty with behavior change, and adherence
with most diet and physical activity behaviors following surgery is quite low.*® Assistance
with behavior change in the critical post-surgical period is thus important to help patients
achieve their goal of succeeding with long-term weight management.

The literature suggests that primary care providers (PCPs) would appreciate assistance
with managing care for patients who have had bariatric surgery. For example, although
approximately 85% of primary care providers (PCPs) in one sample treated patients who
had undergone bariatric surgery, 35% felt unprepared to provide good quality long-term
medical care to these patients, 40% did not feel competent in prescribing weight loss
programs for severely obese individuals, and only 4% reported having read the NIH
“Consensus Statement on Gastrointestinal Surgery for Severe Obesity.”?’

Experts on surgical weight loss have recognized the need to encourage post-surgical
physical activity and to address behavioral and psychological care in weight loss surgery
patients.'® While standards for behavioral intervention are not yet well established, it is
likely that interventions that may improve long-term surgical outcome data would be
welcomed by providers of surgical care. For example data from other surgical fields
suggest that the likelihood of surgical success is a critical factor that patients consider in
deciding to undergo surgery.'®?° Therefore, addressing factors to improve longer-term
surgical success, may increase interest and access to bariatric surgery for potential
medically-indicated candidates.
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Burden on Society

Recent prevalence in
populations and
subpopulations

Severe obesity has increased more rapidly than less extreme levels of excess body weight
in the US,*! and 15% of US adults had a BMI>35 kg/m?, while 6% had BMI>40 kg/m?in
2009-2010.2% Clearly, a large number of US individuals are potentially eligible for bariatric
surgery. Accordingly, weight loss surgery increased dramatically in the US between 1998-
2003, then plateaued or declined slightly over the next five years,?>2> with data published
in 2010 suggesting that rates have stabilized at approximately 113,000 cases per year and
that bariatric surgery costs the health economy at least $1.5 billion annually.?*

Effects on patients’
quality of life,
productivity,
functional capacity,
mortality, use of
health care services

Severe obesity entails a significant health burden for affected individuals and for the US
health care system. It is linked with high risk for numerous health problems, including
mortality, CHD, diabetes, hypertension, and impaired quality of lifel”?%2” Compared with
normal BMI, a BMI of 30-35 is associated with about 25% higher health care expenditures,
a BMI of 35-40 is associated with about 50% higher health care expenditures and a BMI of
over 40 is associated with approximately doubled health care costs.?® Marked racial/ethnic
variation in extreme obesity is consistently reported, with severe obesity being more
common in certain minority racial/ethnic backgrounds.?:3

Bariatric surgery can lead to dramatic weight loss and improvements in weight-related
health problems such as hypertension, dyslipidemia and type 2 diabetes — including
frequent resolution of diabetes and other cardiovascular risk factors.3*** However, weight
regain is not uncommon following weight loss surgery. In one surgical cohort,
approximately 50% of patients experienced weight regain within 24 months.3* In another
cohort, there was significant weight gain from the lowest BMI at approximately 2 years of
follow-up to the BMI at 5 and 10 years of follow-up.** Weight regain and surgical failure,
defined by BMI, are more common in individuals with the highest initial BMI.3435 For
example, in one study, 18% of all patients and 43% of those whose starting BMI was >50
(37% of the cohort) experienced bariatric surgery “failure” (BMI > 35 kg/m?) at 5 years of
follow-up.® With weight regain, the health benefits associated with bariatric surgery tend
to be diminished. For example, one study found that although diabetes initially resolved or
improved in all patients in a bariatric cohort, it recurred or worsened in 24% after an
average of 5 years of follow-up, and weight loss failure was associated with such
recurrence or worsening of diabetes status.3® Weight regain following bariatric surgery is
also associated with worsening health-related quality of life.?*
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Assessment of Current Options

Based on recent
systematic reviews,
what is known about
the relative benefits
and harms of the
available
management
options?

A recent systematic review and meta-analysis concluded that behavioral management had
a positive effect following weight loss surgery; among the 5 RCTs examined, behavioral
lifestyle interventions led to nearly 2% more weight loss compared with usual care.?” In 13
of 15 studies, patients who received postoperative interventions experienced larger weight
losses as compared to those who received usual postoperative care.’’

Potential harms of lifestyle intervention following bariatric surgery has not been a focus on
research, despite the fact that the encouragement of post-surgical physical activity as well
as behavioral and psychological care is recommended for weight loss surgery patients,
suggesting a need for formal safety assessment.’® A large literature on lifestyle
intervention in the general population has established that lifestyle interventions are
typically safe.3®

What could new
research contribute
to achieving better
patient-centered
outcomes?

A need for better post-surgical behavioral care is recognized by patients and providers,
and interventions exist that could be adapted to the surgical weight loss setting. However,
current knowledge is limited by the small number of randomized trials of behavioral
interventions following surgery, and the fact that existing studies have typically had small
sample sizes, heterogeneous samples, and a frequent lack of gender diversity.3”*° New
research could identify which intervention approaches are most promising for supporting
sustainable healthy lifestyles among patients following bariatric surgery, and for incurring
high health care costs. In addition, it could help to identify if the type of surgery or factors
related to the intervention (e.g., delivery mode, timing or duration of intervention,
adherence with behavioral recommendations), concurrent treatment of mental health
problems, and other patient and health system factors that influence outcomes.
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Have recent
innovations made
research on this
topic especially
compelling?

Outside of the bariatric surgery setting, a large literature has established methods for
promoting weight loss that are relevant to clinical care,?>394% and such approaches have
been applied in severely obese samples.! In addition, a growing literature has established
that behavioral approaches can assist in the maintenance of weight loss.**

Experts on weight loss surgery have emphasized the importance of multidisciplinary care
for weight loss surgery patients.’®37°0 |n addition, a recent expert panel on weight loss
surgery identified the need for research on the effectiveness of general medical, surgical,
nutrition and psychological aspects of multidisciplinary treatment. It also recognizes the
need to encourage post-surgical physical activity and to address behavioral and
psychological care in weight loss surgery patients.®

Published data suggest that counseling for physical activity and/or nutrition following
bariatric surgery can lead to improvements in weight outcomes.?*37:3° One recent
systematic review and meta-analysis concluded that behavioral management had a
positive effect following weight loss surgery; among the 5 RCTs examined, behavioral
lifestyle interventions led to nearly 2% more weight loss compared with usual care.?’
Furthermore, compared with peri-operative treatment, post-operative behavioral
intervention may result in better program adherence,* which is likely to lead to improved
outcomes.

How widely does care
now vary?

Although follow-up by a multidisciplinary team is recommend for bariatric surgery patients to
assist in the maintenance of weight loss, one study of weight regain following bariatric
surgery, 60% never underwent nutritional follow-up treatment.3* Patients who undergo
bariatric surgery are recommended to return to the bariatric surgery program for follow-up
within 2 weeks of surgery, 6 months postoperatively and annually thereafter.3”°2°3 Patients
also are encouraged to participate in postoperative support groups. More frequent
postoperative follow-up and/or attendance at support groups is associated with greater
weight loss.>**” However, only 40% of patients return for each of their first four annual follow-
up visits, and support groups attendance is low and decreases over time.>°
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What is the pace of
other research on
this topic (as
indicated by recent
publications and
ongoing trials)?

A Medline searche illustrate the increasing interest in this topic. Use of the search terms
“behavior therapy” or “lifestyle intervention” or “behavioral weight loss” combined “bariatric
surgery” (restricted to articles that focus on bariatric surgery) provides a conservative estimate
of publications. In the past 5 years (2009-2013), 29 indexed articles fit the Medline search
criteria, while across the prior decade (1999-2008), only 7 such articles were published (with
none prior to 2005). Yet, few funded research projects appear to be ongoing. For example,
review of the study names for the top 100 results of an NIH Reporter “Matchmaker” search
using the terms “bariatric surgery” and “behavioral intervention” revealed only 5 ongoing
studies that clearly address lifestyle change in the setting of bariatric surgery. A high level of
interest is also evidenced by positive recent editorials in the surgical literature, which address
behavioral treatment following weight loss surgery, accompanying the publication of two
small intervention studies.®®! Although technology-based lifestyle interventions have not
been studied in randomized bariatric surgery trials, a recent observational study of an
internet-based behavioral program provided to bariatric surgery patients over six months
found that more frequent use of website features (weight logging, food diary usage, and goal
setting) was associated with improvements in weight loss following surgery.®? Importantly,
there is evidence that bariatric surgery patients are more receptive to participating in a
behavioral intervention after surgery than before surgery.>!

Potential for New Information to Improve Care and Patient-Centered Outcomes

How likely is it that
new CER on this
topic would provide
better information to
guide clinical
decision making?

Failure of surgical treatment is a significant concern for both patients and providers.
Factors related and contributing to extremes of outcomes following bariatric surgery are
relatively unknown and knowledge about them would significantly impact the risk and
benefit ratio that would help to guide and inform clinical decision making.
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What are the
facilitators and
barriers that would
affect the
implementation of
new findings in
practice?

Barriers and facilitators are best understood in the context of typical patterns of post-
surgical care. Attendance at pre-surgical visits is typically high, likely reflecting patients’
high level of motivation to obtain clearance for surgery. However, despite guidelines
recommending close, ongoing, multidisciplinary care after surgery,®® adherence to follow-
up care decreases after surgery,3 particularly as time passes.® Patients often attribute
decreased adherence to financial or time limitations, and this is further impacted by the
fact that many patients travel distances greater than an hour to have surgery at a
reputable center.

Thus, facilitators of the implementation of new findings in practice include the ease of use
of remote counseling tools and the ability for patients with complicated schedules or live
far from the health center to easily access evidence-based counseling resources. In
addition, the use of routine clinical referral and consultant feedback procedures to
incorporate the interventions into post-surgical care will ensure that the intervention
integrates smoothly with normal clinical flow. The primary barrier is access to technology,
which is consistently improving. For example, approximately 70% of US adults now have
home broadband access; another 10% lack home broadband access, but have a
smartphone.® Recently, broadband adoption grew the most in populations that have
historically shown below-average internet use, including senior citizens, low-income
Americans, and rural adults.®® Although “digital divide” concerns remain, as internet
access has expanded dramatically in recent years, so has minority web use, with 64%of
African American and 53%-62% of Hispanic®” homes reporting home internet access.®’

How likely is it that the
results of new
research on this
topic would be
implemented in
practice right away?

As outlined above, the need for better post-surgical behavioral support has been
recognized by weight loss surgery patients, leaders in the bariatric surgery community,
and primary care providers, which is critical for implementation. Use of a reputable
implementation model such as PRISM or RE-AIM will also help ensure successful
implementation?*%® as will the aim to design implementation strategies that coordinate
smoothly with existing processes of care. The interventions being proposed by P2aTH will
also be easy to implement and will not disrupt routine clinical practice, which is a
requirement for successful long-term implementation.

Would new
information from
CER on this topic
remain current for
several years, or
would it be rendered
obsolete quickly by
subsequent studies?

The proposed studies should produce durable information. Bariatric procedures are well-
established with regular follow up intervals, and weight regain concerns arise across the
entire range of procedures. Thus, changes in surgical approaches are unlikely to change
the core issue in a rapid manner. Similarly, tenets of effective lifestyle interventions have
been established and are relatively stable — but are challenging to incorporate into the
clinical setting, and little attention has focused on adapting such approaches for the
bariatric population.
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Feasibility of the clinical trial within health systems

Does this trial meet
the requisite
technical, governance
and regulatory
constraints described
below*?

The trial meets the technical infrastructure characteristics, regulatory and governance
restraints.

In order to be technically feasible, study subjects and required data elements need to be easily
identified and standardized across health systems. We will use PCORI networking software and
standardized querying to help identify potential participants. Subject identification will occur
either by: 1) identifying patients who have undergone bariatric surgery through hospital
procedure codes or 2) through bariatric surgery clinics. Required data elements will be
defined and collected in a standard fashion across health systems (e.g., baseline weight,
height, demographic data, type of bariatric surgery, medical co-morbidities). Body weight and
height are standard data elements in the majority of EHR systems, and can be captured to
assist in recruitment and in assessing the interventions’ adoption and reach. Furthermore, in
patients who have had bariatric surgery, self-reported weights have been found to be close to
measured values.®® Outcome measures will similarly be easy to ascertain through EHR data
(weight, blood pressure, lab results, medications, follow-up visits). The interventions
proposed have minimal impact on routine clinical care. Patients who consent to participate in
the study will be randomized to participate in an intervention arm or the comparator (usual
care). The interventions being proposed by P?aTH are either web-based or telephone-based,
so there will be minimal impact on clinical resources.

As described above, the data elements necessary for this study can be collected in a standard
fashion across systems using EHR. The data elements needed for this study include those
planned to be standardized as part of the P2aTH network; we believe that these common
elements will also be standardized across PCORnet. These data elements can be queried from
individual CDRNs using PopMedNet, as recommended by PCORI.

This topic was put forth by P2aTHinvestigators from all four P2aTH institutions and agreed upon
by the P2aTH steering committee due to its ability to have significant impact on bariatric
surgery outcomes. The P2aTH network has proposed a central IRB process for research studies
to be conducted within P?aTH to facilitate obtaining and facilitating consent.

Is the trial
characterized by
operational
simplicity?

The trial will be characterized by operational simplicity, with common data elements and
minimal impact on routine clinical care. Providers will use routine referral procedures to help
patients’ access the study’s resources. The interventions being proposed by P?aTH are either
web-based or telephone-based, so there will be minimal impact on clinical resources.
Provider feedback will be provided through normal clinical channels, so that it is available for
consideration/comment at the time of the regularly scheduled patient follow-up visit. Any
need for communication between study staff and the health care team (e.g., in the event of a
participant health concern) will occur using normal clinical communication practices such as
EHR messaging (tailored to the norms of the referring clinical site).
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Does the trial make The trial will use the EHR to identify potential participants through reports based on patient
use of EHR to identify | lists of surgical providers, procedure codes, and the combination of discharge diagnoses and

patients and measure | associated dates.
outcomes?

cholesterol, and blood pressure).
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Topic 6: Optimal Second-Line Agents for Treatment of Type 2 Diabetes Mellitus

Criteria Brief Description

Introduction

Current evidence and guidelines support the use of metformin as first line oral therapy for treatment of blood glucose in
patients with type 2 diabetes. However, the optimal second drug to add for patients with suboptimal glucose control
remains unknown. Guidelines suggest that any of 5 different treatment options (oral sulfonylurea vs DPP-IV inhibitor vs
TZD vs GLP-1 agonist vs insulin) are appropriate, and are currently part of usual care.

We will propose a pragmatic, randomized clinical trial within the PCORnet. This trial seeks to learn what is the optimal
second-line agent for the treatment of patients with type 2 DM with a focus on outcomes important to patients
including avoidance of hyperglycemia and hypoglycemia, quality of life, tolerability of the medication, and glycated
hemoglobin (A1C). Patients with type 2 DM who are currently on monotherapy with metformin with an 7%<A1C<10%,
who do not have an absolute contraindication to one or more of the study medications, will be randomized to one of 5
treatment options: 1) sulfonylurea 2)oral DPP-IV inhibitor, 3) oral TZD, 4) GLP-1 analogue, or 5) long acting insulin.
Outcomes will include A1C, blood pressure, lipids, BMI, CV events, mortality, use of clinical serves (clinic visits,
hospitalizations, ED visits), medication adherence, and patient reported outcomes (hypogylemic events, quality of life,
treatment satisfaction).
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Overview/definition of
topic

Metformin is well accepted as the first line therapy in type 2 diabetes mellitus (DM), as
supported by several clinical practice guidelines.!®> However, the optimal choice of
second agent remains unclear. Often the choice of the second agent is made based on
contraindications or relative contraindications. If these are not relevant in the care of a
given patient, clinicians use other factors to choose the second therapy including cost to
the patient, expected side effects, tolerability, and effectiveness; and patient
preference. However, there is little effectiveness data to guide this decision about the
second agent, and exceptionally little data about treatment effect heterogeneity.
e Presently underway since 2013 is a large trial called GRADE (Glycemia Reduction
Approaches in Diabetes —accessible at http://care.diabetesjournals.org/content
36/8/2254 full
e The brief description on the clinicaltrials.gov site states that GRADE is a pragmatic
trial. This trial, which is sponsored by NIH as well as pharmaceutical manufacturers,
seeks to enroll 5000 individuals with type 2 DM to test the addition of a second
agent to metformin. The GRADE trial has the stated purpose of “comparing the
commonly used diabetes medications, when combined with metformin, on
glycemia-lowering effectiveness and patient-centered outcomes.” GRADE is a four
arm trial that adds one of four medications, open-label, to the regimen of patients
taking metformin and with inadequate glycemic control. The four medications are
glimepiride, sitagliptin, liraglutide, and insulin glargine. The primary outcome is time
to achieving a Hbalc measurement of less than 7.0%. The trial has extensive
inclusion and exclusion criteria, beyond those required for safety.
In many ways, GRADE deviates substantially from a pragmatic trial. Using the PRECIS
framework to evaluate the design of GRADE, one concludes that many of the choices of
the investigators suggest that this was designed as closer to an explanatory trial than a
pragmatic trial. The GRADE trial has extensive inclusion and exclusion criteria which
would not be applied in usual clinical practice. GRADE requires an 8 week run-in period
which selects for particularly compliant participants which also deviates from usual care.
Patients are followed on a treatment protocol to assess need for medication changes.
The choice of outcomes is a surrogate for clinically relevant outcomes (Hbalc) —this is
not a patient-relevant outcome. In addition, the GRADE trial relies heavily on face-to-
face contact for patient recruitment, enroliment, and data collection, similar to
traditional clinical trials.
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Relevance to patient-
centered outcomes

By necessity, most trials of diabetes medications have used the surrogate endpoint of
hbalc or fasting glucose or post-prandial glucose as indicators of efficacy. These
endpoints have been sufficient for the approval of new diabetes medications, given the
long interval from diagnosis until clinical complications of diabetes. Recent studies
including ACCORD and others continue to make us question the relevance of hbalc-
lowering, given that it is a poor predictor of macrovascular complications of disease,
although the literature about hbalc lowering and microvascular complications (such as
nephropathy and retinopathy) is relatively clear.* To that extent, hbalc might be
considered a patient-centered outcome given its clear link to clinical outcomes about
which patients care (need for dialysis, need for retinal treatments and vision loss).
Patients are symptomatic and at risk of self-injury when hyperglycemic and when
hypoglycemic so regimens that limit these excursions from good glycemic control are
patient-centered. The medications under consideration are reasonably well tolerated in
efficacy studies but tolerability with prolonged treatment and with the use of multiple
other medications is unknown. Tolerability of a medication is clearly patient-centered.
Therefore patient-centered outcomes include: medication tolerability, symptomatic
hyperglycemia, symptomatic hypoglycemia, diabetes specific quality of life, and Hbalc.

Patient-centeredness

Is the proposed
research focused on
questions and
outcomes of specific
interest to patients,
their caregivers, and
clinicians?

If clinicians are able to select a second medication based on the medications tolerability,
the avoidance of symptomatic hyper- and hypo-glycemia and it offers good control of
Hbalc, patients will benefit. Clinicians benefit from the satisfaction of offering evidence-
based, good clinical care. The caregivers of patients benefit as utilization of emergency
or urgent healthcare may decrease if excursions of glucose of reduced, and the patient
has improved quality of life.

While the proposed pragmatic trial will be relatively short (approximately 3 years), we
will have the capacity to propose to track patients longitudinally through their EHR and
patient—reported outcomes for the long-term, providing the ability to examine the
relationship between second line treatment and long-term outcomes such as morbidity,
mortality, and patient quality of life.

Burden on Society

Recent prevalence in
populations and
subpopulations

Diabetes affects 25.8 million people in the U.S, that is 8.3 % of the population; 95% of
the adult patients have type 2 diabetes >

The prevalence is higher in some racial and ethnic groups within the United States
including Hispanic-Americans, Native Americans, and African-Americans with prevalence
rates of 11.8, 16.1, and 12.6%. Asians had lower prevalence at 8.4%.°°

The rates of type 2 DM are particularly elevated among individuals with the comorbid
condition of obesity, and among individuals requiring certain medications for disease
management such as antipsychotics and corticosteroids.
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Effects on patients’
quality of life,
productivity,
functional capacity,
mortality, use of
health care services

In 2007 diabetes was the seventh leading cause of death in the U.S. However, this is
likely an underestimate of its contribution to mortality, since diabetes is often an
underlying cause of cardiovascular death. Patients with diabetes have double the risk of
death than those without diabetes. ’

There is a high association of diabetes and congestive heart disease, coronary heart
disease, acute coronary syndrome and stroke. Mortality rates for patients with diabetes
after an acute myocardial infarction are double than for those without DM. 8

Almost half of the individuals with diabetes have some degree of limitation in their
mobility due to peripheral arterial disease, neuropathy and wounds secondary to
diabetes. 7 With progressing disease, these individuals have an 8-fold increased risk of
lower extremities amputations (4-5 cases per 1000 person-years). °

Painful diabetic neuropathy affects up to 16% of patients. Life with pain affects QOL. ©
Diabetic retinopathy affects up to 40% of patients in varying degrees, from severe or
vision threatening (8%). Early diagnosis is fundamental as it is the leading cause of
preventable blindness 7/

Diabetes is the leading cause of renal failure; in 20-30% of these cases patients will
progress to moderate to severe stages including need for renal replacement therapies. *
Patients with diabetes are up to 50% more likely to develop mood disorders including
depression and anxiety. ©

Diabetes accounts for 22% of all hospital charges. In 2007, an estimated cost of diabetes
in the United States of $174 billion. This included $116 billion in direct medical care
costs and $58 billion in indirect costs (disability, productivity loss, and premature death)
7

In 2011 there were more than 60,000,000 discharges with diabetes as diagnosis, 2/3 of
the patients were between 45 and 84 years old. 2.7 % of those patients died in the
hospital, with heart conditions the leading cause of hospitalization and septicemia the
leading cause of death.!?
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Assessment of Current Options

Based on recent
systematic reviews,
what is known about
the relative benefits
and harms of the
available
management
options?

On behalf of the Agency for Healthcare Quality and Research, Johns Hopkins University
Evidence-based Practice Center reviewed the literature about the comparative
effectiveness and safety of oral hypoglycemic medications. The updated literature
review was published in 2012.2* We found metformin is safer and more efficacious than
the other agents when used as first-line agent, except for gastrointestinal upset. Two
drug combinations showed similar Hblc reduction and metabolic response, but higher
risk of hypoglycemia and other adverse events.

Other systematic reviews have found similar results 14 > 16 while others have shown
that DPP-4 can be an effective and safe alternative as monotherapy or combined with
metformin.'* -7

The Cochrane group published a review of 72 RCTS in 2013, where they saw the
different therapeutic effects and adverse events of the different groups and concluded
there is still a lack of evidence to support a safe and efficacious single one.*®

Several systematic reviews have shown the therapeutic effects improve and the adverse
events may be reduced when combining 2 or 3 medications.t® 20 -2

No systematic review to date, has found enough evidence on the effect of these
medications on the long -term clinical outcomes (all-cause mortality, cardiovascular
disease, nephropathy, and neuropathy).

There have been systematic reviews on the topic of insulin therapy for patients with
type 2 DM, as well. These have found that the main barrier and concern for its use is
hypoglycemia as well. A systematic review to evaluate insulin lispro found it is a valid
option to reach therapeutic targets and avoid hypoglycemia risks.?

When compared to insulin detemir, insulin glargine had the same therapeutic effect, but
detemir had better outcomes regarding weight gain.?

Another SR showed that short-term insulin therapy may be useful and safe as an early
intervention.?*

What could new
research contribute
to achieving better
patient-centered
outcomes?

New research will provide clinicians and patients with the necessary effectiveness
information to make the best choice about second agents. The existing data from efficacy
trials largely answers questions about Hbalc control in a narrowly selected, and highly-
compliant patient population. Understanding the impact of these medications in a usual
practice setting, among diverse and variably-compliant patients, on outcomes that they
care about, will inform care.

Have recent
innovations made
research on this
topic especially
compelling?

There have not been recent innovations on this topic. The newest class of medications for
treatment of type 2 DM is the SGLT-inhibitors which increases glucose excretion in the
urine. The long term safety of these is as yet unknown and the complications of fungal
disease and urinary tract infections may make these a less favored class. The existing
classes have seen recent approvals of “me-too” agents which cannot be considered
innovative. The fairly recent generic availability of some of these agents — including
pioglizatone — has increased the accessibility of these medications and might be
considered a compelling innovation.
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How widely does care
now vary?

Care varies widely. Some clinicians practice in settings with formularies which restrict
their prescription of all available drugs for treating type 2 DM. Some clinicians develop
familiarity with a drug (such as glipizide) and are slow adopters of newer agents even in
the face of efficacy data suggesting benefits from different agents.

Even though there are existing guidelines for diabetes care, individualized care is valued
by practitioners and patients; diabetes presentation, age, renal function and patient and
practitioner preferences determine choices, with up to half of the patients not receiving
any medication upon diagnosis.?

Existing guidelines from the ADA, ACP, and others cite the lack of evidence about
optimal second line treatment for gylcemic control, and recommend that any of 5
treatment options are acceptable (oral sulfonylurea vs DPP-IV inhibitor vs TZD vs GLP-1
agonist vs insulin), and that care should be individualized to patient needs.'?-3
Adherence to clinical guidelines vary among primary care providers and specialists,? as
well as their response to patients with hyperglycemia or high HbA1lc. Specialists tend to
be more aggressive, while primary care doctors tend to "wait and see"?’

Clinical inertia (wait and see) is prevalent in the care of patients with diabetes and may
limit the patient's response and overall outcomes.?®

Patients with diabetes are initially diagnosed by their primary care doctors and their
care will require, as the disease progresses, comprehensive attention (primary care,
community services, education, nurses, pharmacists and specialists) to improve
management and outcomes. However, this type of care is not available to all patients
(rural vs urban, community resources, limitations with reimbursement), limiting
patient's access to optimal care. %
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What is the pace of
other research on
this topic (as
indicated by recent
publications and
ongoing trials)?

ClinicalTrials.gov provided relevant information:

4384 entries included "Diabetes Mellitus Type 2" as a term. 3742 of those studies are

interventional and 810 are currently open.

There are 1716 for Diabetes Mellitus type 2 started in the United States, 1558 are

interventional and 302 are currently open (258 excluding those with unknown status)

Open -Interventional studies in the U.S (258)

0 62 have metformin as intervention
(plus/versus other interventions such as glimepiride, sitagliptin, saxagliptin,
liraglutide, insulins as glargine, detemir or other insulins or investigational drugs. 6
studies compare different doses of metformin.

0 64 have different types of Insulin as intervention

0 146 have investigational drugs as intervention (not FDA approved) Examples of the
interventions are canaglifozin, empaglifozin, ertuglifozin, dapaglifozin, colesevalam,
MK-3102, MN-504, PF-05175157, ORMD-0801, HM11260C, ITCA 650, CANA/MET XR
FDC

0 124 studies have placebo as control

The ongoing research covers all phases of investigation:

4 studies are in phase 0

30 studies are in phase 1

37 studies are in phase 2

65 studies are in phase 3

34 studies are in phase 4

88 studies do not specify current phase

There is a high interest in treatment choices in the senior population, more than half of

the studies include patients older than 65 years old (187 studies)

0 23 studies are specifically designed for children and adolescents

0 240 studies are recruiting adults

The main outcome measured is efficacy; mainly glycemic and Hblc response.

0 80 studies measure safety

0 14 studies are looking for quality of life outcomes

O O O0OO0OO0OOo

Cochrane Review protocols of ongoing systematic reviews are available for bromocriptine,°
dapaglifozin,! probucol,®? and extended vs immediate release metformin® as well as
comparison of different insulins®* and fibrates.*

Potential for New Information to Improve Care and Patient-Centered Outcomes

How likely is it that
new CER on this
topic would provide
better information to
guide clinical
decision making?

It is highly likely that new CER would provide better information to guide clinical decision
making. Existing trials, largely sponsored by pharmaceutical companies, are conducted in
settings and patient-populations with limited relevance to practice. The GRADE trial
underway is similarly limited. Observational studies provide some information from usual
care settings but are challenged by confounding by indication. A pragmatic trial that
demonstrates clinical benefit of a magnitude that is meaningful to patient care can be
expected to guide clinical care.
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What are the
facilitators and
barriers that would
affect the
implementation of
new findings in
practice?

e There are still some barriers to widespread use of some medications:
0 formulary restrictions,
0 lack of generic availability
O high-tier pricing.

e Some of the medications under consideration require more patient teaching (the
injectable drugs) which may prove a barrier to acceptance. Clinical inertia affects the
addition of second agents and can be expected to be a challenge when encouraging
clinicians to change their practices regarding choice of second agent.

e However, the support of professional societies who review the proposed trial’s results
and include them in practice recommendations or guidelines would be a powerful
facilitator that would impact implementation of trial results in practice. Active
dissemination of trial results will be necessary, presumably through the professional
societies (endocrine, internal medicine, family practice).

How likely is it that the
results of new
research on this
topic would be
implemented in
practice right away?

New research results should be quickly implementable —the medications are available,
and covered by most insurance plans. Doctors are eager to receive guidance about the
choosing a second-line treatment option.

Would new
information from
CER on this topic
remain current for
several years, or
would it be rendered
obsolete quickly by
subsequent studies?

We anticipate that this study would have direct and long-term impact on management of
diabetes. This information would be made quickly obsolete if there were soon to be a
medication for type 2 DM that is a “game changer” — this would be a medication that
proved to be well-tolerated and highly effective in phase Il trials and without toxicity or
substantial side-effects. We are unaware of any such medication pending approval soon.

Feasibility of the clinical

trial within health systems

Does this trial meet
the requisite
technical, governance
and regulatory
constraints described
below*?

Yes
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Is the trial
characterized by
operational
simplicity?

This trial could meet several criteria for operational simplicity:

e Patients can be identified through the EHR by searching for ICD-9 criteria for diabetes,
medication lists for metformin monotherapy, and, A1C levels.

e Patients could potentially be recruited and consented electronically. Randomization to
study drug could also occur centrally/electronically.

e Health care providers would need to agree to prescribing the assigned second line agent
and discussing risks/benefits of this agent with the patient. We anticipate that this
would be reasonable, since the 5 treatment options are all part of usual care.

e As apragmatic trial, health care providers would have the ability to alter treatment over
time, as they chose, and in accordance with their usual practices.

e Qutcome data could be collected through extraction of key variables from the EHR. In
addition, web-based surveys could be used to collect patient reported outcomes over
time.

Does the trial make
use of EHR to identify
patients and measure
outcomes?

Yes.

e Individuals with diabetes are easily identified with EHR; there are well-validated
algorithms for identifying these individuals based on ICD codes and medication
disbursements.

e  Most of the outcomes of interest are measured as usual care or are processes of care
(e.g. Hbalc, hospitalization). The recording of quality of life measures will be within the
EHR; a process that is both novel and feasible. Patients will have the flexibility of
responding to queries regarding quality of life during clinic visits or remotely online or
via their mobile devices.
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