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Abstract

Background Most interventions for conditions with a small cohort size, such as transplantation, are unlikely to be part of a
clinical trial. When condition-specific evidence is lacking, expert consensus can offer more precise guidance to improve

care. Management of cardiovascular risk in liver-transplant recipients is one example for which clinicians have, to date,
adapted evidence-based guidelines from studies in the general population. However, even when consensus is achieved,
implementation of practice guidance is often inadequate and protracted. We report on a novel mixed-methods approach,

the Northwestern Method®, for the development of clinical-practice guidance when condition-specific evidence is lacking.

We illustrate the method through the development of practice guidance for managing cardiovascular risk in

liver-transplant recipients.

Methods The Northwestern Method®© consists of (i) adaptation of relevant, existing, evidence-based clinical-practice guide-
lines for the target population; (ii) consensus by experts of the proposed practice guidance; (iii) identification of barriers to
guidance adherence in current practice; and (iv) recommendation for implementation and dissemination of the practice
guidance. The method is based on an iterative, user-centered approach in which the needs, wants, and limitations of all

end users, including patients, are attended to at each stage of the design and development process.

Conclusions The Northwestern Method© for clinical-practice-guidance development uses a mixed-methods approach to bring
together broad representation from multiple disciplines and practice settings to develop consensus considering the unique
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needs and preferences of patients, caregivers, and practitioners who are directly impacted by clinical-practice-guidance
recommendations. We hypothesize that a priori involvement of end users in the guidance-development process will lead
to sustainable implementation of guidance statements into clinical practice.

Key words: liver transplantation; practice guideline; consensus; methodology

Introduction

Liver transplantation is a high-risk, high-reward treatment for
end-organ failure. Approximately 8,000 liver transplants are
performed in the USA each year [1] and represent a very modest
cohort of patients with substantial clinical differences (e.g. etiol-
ogy of liver disease and co-morbidities). Most clinical interven-
tions for rare disease conditions, because of the small cohort
size, have not been and are unlikely to be part of any clinical
trial. Management of cardiovascular risk in liver-transplant
recipients is one such example for which most clinicians have,
to date, adapted evidence-based guidelines from studies
conducted in the general population. Our prior work showed
that cardiovascular disease is a leading cause of morbidity
and mortality in liver-transplant patients [2, 3]. Further, we re-
cently showed that liver-transplant recipients receive <50%
of the American Heart Association/American College of
Cardiology clinical-practice recommendations for the detection
and management of potentially modifiable cardiovascular-
disease risk factors (e.g. high blood pressure), suggesting
that adaptations to the guidelines may be needed for liver-
transplant recipients [4].

Clinical-practice guidelines offer recommendations for the
management of typical patients. In order to help clinicians to
make evidence-based medical decisions, developers of practice
guidelines usually grade the strength of their recommendations
and rate the quality of the evidence informing the recommen-
dations by conducting a systematic review of the available evi-
dence and assessing of the benefits and harms of alternative
options [5]. Consensus statements (also called practice-
guidance documents) typically address topics in which the
evidence base is less extensive compared to clinical-practice
guidelines. Consensus statements are developed by experts,
usually multidisciplinary, convened to review the research liter-
ature in an evidence-based manner for the purpose of advanc-
ing the understanding of a topic [6].

In liver transplantation, both clinical-practice guidelines
and consensus documents have been developed using the best
available evidence in order to provide recommendations for
optimizing patient care. However, the quality of clinical-
practice guidelines and consensus documents for transplant
recipients varies widely [7, 8]. Recommendations for guideline-
directed management and therapy, which encompass clinical
evaluation, diagnostic testing, and treatments, are effective
only when adopted by both practitioners and patients. Indeed,
shared decision-making between clinicians and patients
increases adherence to recommendations and patients should
be engaged to make decisions based on their individual values,
preferences, and associated conditions and co-morbidities
[9, 10]. However, guidance documents typically do not consider
the attitudes and preferences of end users (e.g. practitioners,
patients, and caregivers) nor do these documents consider sys-
tem factors that may influence implementation. We conducted
a literature review of recommendations for liver-transplant
patients, published between 2009 and 2019, and found that less
than half of the documents included any recommendations

about the implementation of the guidance statements
into clinical practice (Supplemental Table 1). The topics of
these documents are shown in Figure 1. Ultimately, concerns
regarding the quality of the guideline/consensus documents,
lack of robust evidence supporting recommendations, and
unidentified patient, provider, or system factors that influence
both engagement and implementation may contribute to poor
uptake of guidance documents [11].

To address these gaps, we developed a novel mixed-
methods approach, The Northwestern Method®, to achieve both
consensus on clinical-practice guidance and identification of
essential elements for the successful implementation and dis-
semination of the clinical-practice guidance. The Northwestern
Method® harnesses the perspectives of multi-professional,
multidisciplinary experts and considers the goals of end users,
including patients and caregivers, in order to facilitate the
future integration of clinical-practice guidance into clinical care.
The method was used to develop clinical-practice guidance for
the management of cardiovascular risk in liver-transplant
recipients.

The Northwestern Method©

The Northwestern Method© consists of (i) adaptation of existing,
evidence-based clinical-practice guidelines for the relevant
target population; (ii) consensus by expert clinicians of the
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Figure 1. Distribution of topic areas of focus among published clinical-practice
guidelines and consensus topics in solid-organ-transplant recipients, 2009-2019
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proposed clinical-practice guidance; (iii) identification of
barriers and facilitators to the integration of the guidance
into clinical practice; and (iv) recommendations for the
implementation and dissemination of clinical-practice
guidance by a learning collaborative of key end users
(Figure 2). The method is based on an iterative, user-centered
approach or framework in which the needs, wants, and limi-
tations of all end users, including patients and caregivers, are
attended to at each stage of the design and development pro-
cess [12]. All methods described were conducted in accor-
dance with the Helsinki Declaration of 1975 and approved by
the Institutional Review Board at Northwestern University in
Chicago, IL.
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Figure 2. Schematic diagram of The Northwestern Method©®

Use a Multidisciplinary Approach to Adapt Current Evidence

1) Convene a multidisciplinary, multiprofessional team of experts

2) Use major society guideline and consensus documents as source documents

3) Convene a series of in-person sessions to review evidence and recommendations

Assess Challenges to Current Clinical Practice

1) Convene focus groups not involved in the guideline adaptation process

2) Generate lists of possible areas for intervention based on existing barriers and facilitators

3) Elicit personal and group preferences, perceptions and opinions regarding clinical practice
guidance in the target population in order to develop a future implementation framework

Achieve Practice Guidance Consensus

1) Develop and distribute surveys on proposed guidance to a wide range of providers

2) Compile survey results and determine threshold for agreement across the four domains

3) Use modified Delphi Process to obtain consensus

1) Obtain end-user assessment of modality of information delivery

2) Form a learning collaborative for iterative review of target interventions

3) Develop an implementation framewaork for translation into clinical care

Adaptation of evidence-based clinical-practice
guidelines

The adaptation of evidence-based clinical-practice guidelines
began with the assembly of a multidisciplinary (e.g. hepatology,
surgery, cardiology, endocrinology, nephrology, primary care),
multi-professional (e.g. physician, nursing, pharmacy) team of
experts in liver transplantation and cardiovascular-disease risk.
During a series of in-person sessions, the team of experts
reviewed existing evidence and recommendations. Guidelines
for each of the six clinical-practice cardiovascular-disease risk-
factor domains (lipids, renal function, blood pressure, glucose
control, weight management, and tobacco use [13]) were
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reviewed. Clinical-practice guidelines and consensus docu-
ments published from major US and international societies per-
taining to cardiovascular-disease risk and care of solid-organ-
transplant recipients or the general population served as the
key source documents [14-33]. The team was asked to propose
adaptations for each guideline/consensus statement by consid-
ering whether the clinical-evaluation, diagnostic-testing, or
treatment recommendations required adaptation when applied
to a liver-transplant recipient. Table 1 provides an example of
the key elements (measurement, frequency, treatment targets,
secondary prevention, and primary prevention) that were
adapted for liver-transplant recipients for one domain (lipids).

Consensus by expert clinicians of the clinical-practice
guidance

To reach initial consensus, the proposed guidance statements
were incorporated into six surveys (corresponding to each of
the six cardiovascular-disease risk-factor domains) for adminis-
tration to a group of multidisciplinary, multi-professional clini-
cians across the USA with clinical expertise in liver-transplant
recipients and cardiovascular-disease care. In the survey, each
practice-guidance statement was assessed across four domains:
accuracy, importance, implementation, and clinical provider re-
sponsible for its implementation. The surveys were adminis-
tered using the research electronic data capture (REDCap)
platform. If a proposed guidance statement was rated as inaccu-
rate, a respondent was asked to provide the rationale for their
assessment. Respondents ranked the importance and feasibility
of implementation of each guidance statement using a Likert
scale. Respondents were asked to indicate which clinical pro-
vider (e.g. primary care, hepatologist, endocrinologist) should be
designated as the provider primarily responsible for provision
of the proposed guidance statement. A statement with >80%
agreement was considered to have reached consensus. Any
statement with <80% agreement was selected for further dis-
cussion. A modified Delphi process [34] was used for the discus-
sion by convening a group of national experts in liver
transplantation and cardiovascular-disease risk for an online
panel focus group. Panel participants first partook in an initial
anonymous vote of each statement selected for further discus-
sion, followed by open discussion of proposed revisions to the
guidance statement and anonymous vote, iteratively, until
>80% consensus was achieved.

Identification of barriers and facilitators in current
clinical practice

Current barriers and facilitators to the use of clinical-practice
guidelines about cardiovascular risk for liver-transplant recipi-
ents were assessed by conducting a series of focus groups that
included all ‘end users.” The aim of the focus groups was to
identify, from the perspective of all end users, perceptions of
failures, inefficiencies, and barriers, as well as any facilitators in
the processes and systems of using clinical-practice guidelines/
guidance [35]. We conducted seven separate focus groups with
key end users who provide the cardiovascular-disease care of
liver-transplant recipients, as well as liver-transplant recipients
and their caregivers. Clinician focus groups were divided by
medical specialty and separate groups were conducted with
liver-transplant patients and with caregivers, respectively [36].
Each focus group included 8-10 participants in a 90-minute
audio-recorded discussion. A trained facilitator moderated each
focus group, using a standardized guide that assessed (i)
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perceptions of barriers to guideline-directed cardiovascular care
after liver transplant (e.g. ‘What problems do you have with pro-
viding/getting cardiovascular care?’); (ii) cardiovascular-disease
healthcare-delivery experience after liver transplant (e.g. ‘What
works/doesn’t work with delivering/receiving cardiovascular
disease care?’); and (iii) unmet information needs (e.g. ‘What ad-
ditional information about cardiovascular disease risk/care after
liver transplant would you like/do you feel is needed?’).

Strategy for the implementation and dissemination of
clinical-practice guidance

The final step of the Northwestern Method®© involves developing a
strategy for the implementation and dissemination of clinical-
practice guidance. A learning collaborative (LC) model was used
for this step. The LC model, developed by the Institute for
Healthcare Improvement, has five key components: (i) quality-
improvement leadership; (ii) content or domain experts; (iii)
multidisciplinary team; (iv) targeted goals; and (v) face-to-face
collaboration and frequent sessions with the sharing of data,
best practices, and experiential learning [37]. We created an LC
of eight multispecialty, multi-professional providers who pro-
vide cardiovascular-disease care to liver-transplant recipients.
The goal of the LC was to develop a set of recommendations for
the implementation and dissemination of cardiovascular-
disease clinical-practice guidance in liver-transplant recipients.
The recommendations were derived from solutions elucidated
during the focus groups in response to questions about barriers
and facilitators to current clinical practice. After the initial de-
velopment of a recommendation, the LC members conducted
semi-structured interviews with end users, including patients,
caregivers, and a range of multispecialty, multi-professional
providers to assess the generalizability and acceptance of the
recommendation for the implementation of a statement of the
clinical-practice guidance. Target recommendations were rede-
signed until the recommendations were determined to be feasi-
ble and likely to be successful based on the expected change in
process and outcome measures. A final implementation plan
was created that describes the recommendations or ‘best practi-
ces’ are described for the implementation of each statement of
the clinical-practice guidance for cardiovascular-disease-risk
care in liver-transplant recipients, including recommendations
for which the provider should be primarily responsible for pro-
viding each guidance statement.

Discussion

We propose a novel mixed-methods approach for the develop-
ment of clinical-practice guidance for rare disease conditions
for which evidence-based guidelines are unlikely to ever be cre-
ated. The approach was used to develop clinical-practice guid-
ance for cardiovascular-disease risk in liver-transplant
recipients, which we, and others, have demonstrated is the
leading cause of early (<1-year) mortality and the third leading
cause of late (>1-year) mortality after liver transplantation |2,
38-40]. This approach is a highly iterative, end-user-centered
approach that attends to the needs, wants, and limitations of
end users at each stage of the design and development process
with the goal of not only developing the clinical-practice guid-
ance, but also facilitating effective and sustainable implementa-
tion and dissemination. The final phase of this project will be to
monitor the implementation and apply continuous quality im-
provement to assure a sustainable and effective reduction in
cardiovascular events among liver-transplant recipients.
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The three best-known consensus methods are the Delphi
process, the expert panel, and the consensus-development con-
ference [41]. All of these methods involve measuring consensus,
while the last two methods also focus on developing consensus.
The overall aim of any consensus method is to determine the
extent to which experts agree (or disagree) about a given issue.
The Northwestern Method®© is similar in scope, but the process
draws from each of these established methods, adding qualita-
tive research methodology in the form of focus groups to obtain
key stakeholder perspectives not otherwise captured in the
guidance-development process.

Many studies demonstrate the efficacy of clinical-practice-
guideline recommendations (e.g. aldosterone antagonist after
acute myocardial infarction in selected patients with ejection
fraction <40% and diabetes) for improving the processes and
outcomes of care (e.g. reduction in death) [42]. However, effec-
tive application of clinical-practice guidelines is difficult to
achieve (e.g. <15% of acute-myocardial-infarction survivors
with ejection fraction <40% and diabetes receive an aldosterone
antagonist) [43]. Practitioners do not follow guidelines for many
reasons, including agreement with the evidence, inertia of
changing practice, lack of awareness, self-efficacy (e.g. lack of
confidence in providing effective smoking-cessation counsel-
ing) or outcome expectancy (e.g. smoking-cessation counseling
is unlikely to lead to smoking cessation), and external barriers
(e.g. time limitations) [44]. Thus, mere dissemination of guide-
lines is insufficient. User-centered approaches in which
patients and clinicians themselves identify potential barriers to
guideline adoption, evaluate and redesign clinical workflows,
and create and disseminate practical recommendations and ed-
ucational material are proven strategies to enhance guideline
uptake and adherence [45]. The Northwestern Method© seeks to
adapt this type of user-centered approach to the process of
clinical-practice-guidance development. The approach also sets
the stage for future pragmatic trials that assess both the effec-
tiveness and implementation of clinical-practice-guidance
interventions in real clinical settings.

Importantly, The Northwestern Method© is not meant to re-
place the rigorous standards that have been developed to sum-
marize, rate, and grade the best available evidence [5]. For
example, the approach proposed by the Grading of
Recommendations, Assessment, Development, and Evaluation
(GRADE) Working Group offers a transparent and structured
process for developing and presenting evidence summaries and
for carrying out the steps involved in developing recommenda-
tions. The GRADE handbook states that GRADE ‘seeks to bring
together the evidence with considerations of values and prefer-
ences of patients and society to arrive at recommendations’ [5].
However, there is no transparent strategy outlined in GRADE for
evaluating the values and preferences of patients. The
Northwestern Method© offers one potential solution to this
limitation.

In conclusion, The Northwestern Method®© for clinical-practice-
guidance development uses a mixed-methods approach to
bring together broad representation from multiple disciplines
and practice settings to develop consensus considering the
unique needs and preferences of patients, caregivers, and prac-
titioners who are directly impacted by clinical-practice-
guidance recommendations. Future studies are needed in which
this methodology is applied and evaluated to determine
whether a priori involvement of end users in the guidance-
development process leads to sustainable implementation of
guidance statements into clinical practice.

Supplementary data

Supplementary data is available at Gastroenterology Report
online.
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