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Abstract

Introduction: A learning health network is a type of learning health system in which
stakeholders use network organization to improve health and health care. Building
on existing resources in the cystic fibrosis (CF) community, the Cystic Fibrosis Learn-
ing Network (CFLN) was designed to improve medical outcomes and quality of life
through an intentional focus on achieving reliable evidence-based chronic care deliv-
ery and creating a system for data-driven collaborative learning.

Methods: We describe the development and growth of the CFLN considering six
domains of a Network Maturity Grid: system leadership; governance and policy man-
agement; quality improvement (Ql); engagement and community building; data and
analytics; and research. We illustrate the impact of the CFLN experience on chronic
care processes and indicators of collaborative infrastructure.

Results: The CFLN represents 36 accredited care centers in the CF Foundation
Care Center Network caring for over 6300 patients. Of 6779 patient clinical care
visits/quarter, 77% are entered into the CF Foundation Patient Registry within
30 days, providing timely means to track outcomes. Collaborative visit planning is
occurring in 93% of clinical care visits to share agenda setting with patients and fami-
lies. Almost all CFLN teams (94%, n = 34) have a patient/family partner (PFP), and
74% of PFPs indicate they are actively participating, taking ownership of, or leading

Ql initiatives with the interdisciplinary care team. In 2022, 97% of centers reported

Abbreviations: CF, cystic fibrosis; CFFPR, cystic fibrosis foundation patient registry; CFLN, cystic fibrosis learning network; FEV;, forced expiratory volume in 1 second; FIES, FEV;-indicated
exacerbation signal; IDC, interdisciplinary care; LHN, learning health network; LHS, learning health system; NLT, network leadership team; NMG, network maturity grid; PFPs, patient and family
partners; PwCF, people with CF; Ql, quality improvement; QIL, quality improvement leaders; SC, stewardship committee; SPC, statistical process control.
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1 | INTRODUCTION
Cystic fibrosis (CF) is a genetic, multisystem, chronic disease that
impacts nearly 40 000 children and adults in the United States.® Major
advances include the discovery of medications that address CF source
protein defects, patient registries that facilitate global research and pro-
cess improvement, and the widespread use of quality improvement
(Ql) methods to reduce variation in care processes.* Over 80% of peo-
ple with CF (PwCF) in the United States receive care at one of 286 CF
Foundation-accredited care centers staffed by an interdisciplinary team
of healthcare professionals.>> The CF Foundation also supports a clini-
cal trials network to expand research.®” Together these structures have
dramatically advanced the quality and length of life for PWCF.2

The delivery of CF care is patterned after the chronic care model
to promote co-productive partnerships with PWCF/families.®1° In the
last 30 years, the focus of CF care has transformed from a life-
shortening disease in young children to an adult, chronic disease. The
discovery and access to modulator medications and a forthcoming
pipeline of therapies that address the basic genetic defect of CF are
changing the lives of PWCF through further improvement in health
outcomes. As with most chronic conditions, health systems are chal-
lenged to support PwWCF/families in ways that respect and serve their
needs and priorities.'®*? Health priorities and care needs among
PwCF are shifting as the result of aging and more diverse subpopula-
tions, improving health status, and rapid changes to care delivery from
the SARS-CoV-2 pandemic. Traditional care standards require ongoing
scrutiny to provoke learning of what is best practice.®

The National Academy of Medicine proposes the model of a
learning health system (LHS) to address such care delivery challenges,
advance improvements in the quality of care, and facilitate research
relevant to patients, clinicians, and researchers.'* One type of LHS is
a Collaborative Learning Health System, also called a Learning Health
Network (LHN). An LHN uses a network organizational architecture
to engage all stakeholders in collaborating, at scale, to improve health

and health care.’>” A set of processes across six domains—systems

completing 1-13 improvement cycles per month, and 82% contributed to monthly
QI progress reports to share learning.

Conclusion: The CFLN is a maturing, collaborative infrastructure. CFLN centers prac-
tice at an advanced level of coproduction. The CFLN fosters interdisciplinary and
PFP leadership and the performance of consistent data-driven improvement cycles.
CFLN centers are positioned to respond to rapid changes in evidence-based care and
advance the practice of Ql and implementation science on a broader scale.

coproduction, cystic fibrosis, learning networks, quality improvement

of leadership, governance and management, Ql, engagement and
community building, data and analytics, and research—support the
architecture. These domains, organized in a Network Maturity Grid
(NMG), characterize the growth and capacity of an LHN.*®

Seeking to build on the success of prior QI collaboratives and test
LHS principles as a novel way to organize improvement and learning
in the community,® the CF Foundation spearheaded the design, pilot,
and implementation of the CF Learning Network (CFLN). In this
report, we describe network-level interventions across the domains of
the NMG*® and indicators of collaborative infrastructure—shared pur-

pose, processes, and resources in the CFLN.

2 | METHODS

2.1 | Setting

Between July 2014 and December 2015, a diverse group of PwCF/fami-
lies, interdisciplinary clinicians, researchers, and CF Foundation leaders
used a structured complex systems design process to co-design the
CFLN.Y In 2016, 13 care centers (healthcare professionals and PwCF/
families) and PwCF/families from the community at large (Community
Innovators) (Cohort 1) were invited and supported by the CF Foundation
to initiate a pilot phase. The focus of the pilot phase was to provide a
proof-of-concept approach in a community structure that facilitated
shared learning. In 2017, 16 additional centers joined the pilot phase
(Cohort 2). In 2020, 17 more centers (Cohort 3) joined, and the CFLN
transitioned to an implementation phase (Appendix A). The implementa-

tion phase focused on formal structures for innovation testing.

2.2 | Network maturity grid

An NMG has previously been developed from literature review, con-

tent theory from existing LHNs, and expert opinion to establish six
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care have access to the
information, resources, and
treatments they need to
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to live full productive lives.

mutualif
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FIGURE 1 CF Learning Network Key Driver Diagram 2021

domains: systems of leadership, governance and management, Ql,
engagement and community building, data and analytics, and
research.'® Each domain includes a set of processes to operate an
LHN. Each process is rated on a 5-point scale, with descriptors at
each point detailing behaviors that denote increasing process matu-
rity. This tool is designed to be used to assess the status of core
network processes or functions and as a framework for strategic
planning. As network goals and interventions are intended to
increase shared purpose, processes, and resources,?® the CFLN
sought to advance along each domain in the NMG.® The CFLN did
not attempt to achieve maturity on all components of the NMG.
Rather, strategic planning focused on advancing those processes
within each NMG domain is thought to be key to increasing the
number of members willing and able to self-organize, develop
structures, protocols, and processes that facilitate collaboration,
and build a communication and resource exchange (Commons)

where members could create and share knowledge.

2.3 | Goals and processes
We describe the six NMG domains and detail the infrastructure and
activities relevant to each domain as prioritized by CFLN strategic

planning.*®

Drivers: “WHAT”

Optimized improvement capability for all

Continuous collaborative and peer-to-
peer learning to identify best performers

Effective co-produced efforts throughout
all aspects of the CFLN "
Highly effective CFLN operations

Ongoing strategic planning to inform the

Timely collection and reporting that
prompts data-driven decision-making

Defined research studies for clinical
effectiveness or to reduce gaps in care

Ql Interventions: “HOW”

Utilize innovation labs, monthly network
meetings, community conferences, QIL
work group, drop-in Ql onboarding

Identify best performers and practices
Recruitment and onboarding of new
teams

PFP Onboarding Support, PFP work
group

A
Streamline communications to increase
impact
Enhance Exchange or Commons
‘ Data review to identify best practices
with registry team
Placeholder for research

Network Leadership Team; Physician

Distributed leadership working as peers
in the context of trust, respect, and

Teams able to innovate faster to

iLabs (FIES, HRQOL, Telehealth)

231 | Systems of leadership

Processes in this domain enable the network to perform as a system.
Defining and communicating a common purpose and developing
leaders increases shared purpose. Drawing from the mission of the CF
Foundation, the shared purpose of the CFLN is that all PwWCF live ful-
filling lives. This purpose is propagated in the global and SMART aims
organized in a key driver diagram (Figure 1). To reinforce the princi-
ples of the Chronic Care Model and key underpinnings of an LHS/
LHN,*®%7 early CFLN activities included ensuring timely data entry
into the CF Foundation Patient Registry (CFFPR) and reinforcing pro-
cesses of patient/clinician collaborative visit planning.

The Network Leadership Team (NLT) guides the strategic direc-
tion of the CFLN. It is co-chaired by a physician and a parent partner
and consists of five adult and pediatric interdisciplinary clinicians and
four patient and family partners (PFPs). A Stewardship Committee
(SC) connects the NLT to leaders at the CF Foundation. The SC facili-
tates resources, removes barriers, ensures alignment between the
CFLN and CF Foundation strategic objectives, and raises awareness
of the CFLN to the wider CF community. Role-specific, peer work-
groups (Ql Leaders [QILs], PFPs, and physicians) are led by peers and
open to all teams. CFLN leaders operate in four functional systems:
(i) QI System (i) Community Engagement System, (iii) Data System,
and (iv) Research System (Figure 2). Leaders are supported through
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FIGURE 2 Cystic Fibrosis Learning Network Organizational Chart. Members are delineated in blue and functions and activities are in yellow

processes and activities within each functional system, for example,
education for QI skills or contributing to the data system through
team progress reports.

A network charter delineates the CFLN as a system. The char-
ter shares the network theory of change, displayed as a Key
Driver Diagram (Figure 1) and focused aims of CFLN leadership
structures (Appendix B). A family of measures (Appendix C)
reflects participant engagement, processes of chronic care,
initiative-specific measures, and outcomes important to data-

driven leadership.

2.3.2 | Governance and management

This domain includes the way policies, processes, norms, and actions
are structured, sustained, regulated, and accounted. Defining mem-
bership, including policies pertaining to PFP inclusion and network
participation in governance, increases the number of members willing
and able to self-organize. Centers commit to identifying and develop-
ing a local team that includes a physician leader, a QIL (responsible for
project planning, data collection, and submission), PFPs, and clinical
team members. The CFLN adopted the concept of a triad leadership
structure to formalize a central leadership role between a physician,
QIL, and PFP. Formal role descriptions for each member of the triad
were developed and annually distributed to centers to affirm network
leadership values (Appendix D).

Teams commit annually to a scope of work that outlines
expectations for participation in network-wide activities, support
for PFPs and clinical team member participation, and monthly pro-
gress reporting. The CF Foundation provides a grant to the princi-

pal investigator at Cincinnati Children's Hospital Medical Center

who in turn organizes subawards to participating centers to cover
CFLN-related travel for the team and PFPs, honoraria for PFPs,
and salary support for the QIL (0.26 full-time equivalents) and
physician leader (0.05 full-time equivalents) (Appendix E). To facili-
tate CFLN operations, the CF Foundation also supports approxi-
mately 7.0 full-time equivalents for faculty, Ql specialists, and
project management staff (Operations Team) based in the Ander-
son Center at Cincinnati Children's Hospital Medical Center
(Appendix E).

2.3.3 | Quality improvement

The processes in this domain ensure a systematic approach to
improvement. Having a common framework for QI enhances shared
processes, making it easier to collaborate. The CFLN utilizes the

t.2* A Ql curriculum is offered to onboard and

Model for Improvemen
support all network members. It allows members to attend sessions
for QI topics on a drop-in basis depending on gaps in knowledge and
areas of interest. Centers complete a QI skills assessment used to tai-
lor session content.

Collaborative learning structures, including Community Confer-
ences, All-Network calls, and “Learning Laboratories” serve to cre-
ate, test, and share approaches and tools. The CFLN uses different
types of “Learning Laboratories” which vary in purpose, support, and
time commitment (Table 1). Lessons and tested interventions from
collaborative learning are collated and disseminated as change
packages.??

The early goals and interventions of timely data entry and collab-
orative visit planning are foundational both for the way the CFLN

seeks to practice data-driven learning and partner with patients and



Team commitment

Weekly to biweekly

collaborative meetings,

measures, and PDSAs
for a definitive time

participating teams

Weekly collaborative
meetings, measures,
and PDSAs; 6-12
participating teams

Biweekly collaborative
meetings and tasks;
2-4 participating
teams or multiple small
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Topics in CFLN (year launched; N,
participating teams)

Patient-reported outcomes
(2018; N =2)

Partnerships for sustaining
daily care (2018; N = 3)

FEV, indicated exacerbation
signal (2019; N = 12)
Telehealth (2020; N = 29)
Health-related quality of life
(2020; N = 10)

Coproduction: recruitment and
onboarding of patient and
family partners (2021; N = 4)
Timely data entry in the CF
Foundation Patient Registry

ONG ET AL.
TABLE 1 Description of learning laboratory types and topics addressed in the CFLN
Learning Network QI
lab type Purpose support Network data support
180-day Test feasibility QI specialists Biweekly process
challenge in multiple guide teams measures
teams; if in discovery
feasible, move to set the Ql
to innovation plan period; 2-4
lab
Innovation Test innovations Innovation Lab Weekly outcome and
lab to meet leaders guide process data;
reliable key drivers frequency tapers as
processes; and process measures are
spread to innovation consistently met;
more teams in testing to set Measures can expand
the network if the Ql plan to all teams in the
successful network
Community Improve reliable Ql specialists Use of existing measures
of measures and support the and data within CFLN
practice processes Practice
which are leaders to set
known; adapt the Ql plan groups
and revise
change

packages; and
onboard new
teams

families to coproduce care. These goals continue to be reinforced
through collaborative QI learning structures and support newer initia-
tives to foster partnership skills with PFPs and clinical teams and
expand goals to assess health-related quality of life and improve inter-

disciplinary care coordination.

2.34 | Engagement and community building

The structures and processes in this domain promote member
involvement in an LHN. Setting expectations and establishing a cul-
ture of partnership increases the number of people involved. The
CFLN by design emphasizes co-creation and coproduction between
PwCF/families, clinicians, and researchers as equal partners. Clinicians
and PFPs are encouraged and supported to co-design and co-lead all
aspects of the CFLN, including peer workgroups and collaborative
learning structures.

Workgroups (physician, QIL, and PFP) also serve to foster engage-
ment and community. These groups nurture a sense of belonging, pro-
vide space to teach QI skills, and facilitate peer-to-peer engagement.
These groups are led by designated co-chairs with support from the
Operations Team. The PFP workgroup meets monthly and the
physician and QIL workgroups meet every 6-8 weeks. Community
Innovators engage and contribute via Community Conferences and
All-Network calls.

(2021; N = 5)
e Coproduction: partnership with
patient and family partners

(2022;N =7)
o Interdisciplinary care
(2022; N = 12)

A Commons to share information, knowledge, and know-how
facilitates the growth of shared resources. In the CFLN, the Opera-
tions Team supports network-wide communication through email, a
monthly newsletter, and a Twitter account. The CFLN trialed several
commons platforms including “The Learning Exchange,”?® HIVE
(Hive Networks, Inc, Cincinnati, OH), Slack (Slack Technologies, LLC,
San Francisco, CA), DropBox (San Francisco, CA), and an email

listserv.

2.3.5 | Dataand analytics

LHS/LHNSs depend on data and analytics to measure and determine the
results of actions relevant to goals.?#?> The activities in this domain
make data available, understandable, and usable for all members.

The CFLN uses multiple data sources to drive improvement,
including visit information entered in the CFFPR.! CFFPR data
includes over 80% of all PwCF who receive care in the United States
and data are accessible to all centers in the CF Foundation Care Cen-
ter Network
CFSmartReports.2®

CFLN centers report QI measures, such as the number of Plan-

through a cloud-based platform known as

Do-Study-Act (PDSA) cycles performed and satisfaction with collabo-
ration, through monthly progress reports. Surveys are also used to

monitor defined measures in learning laboratories. CFLN survey data
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encounter date per quarter-year from centers in the CF Learning Network (CFLN) and the non-CFLN centers in the CF Foundation Care Center

Network

are analyzed by a dedicated specialist on the Operations Team and
presented in run charts or statistical process control (SPC) charts.?”
Data are reviewed by the NLT at least quarterly and biannually with
all CFLN centers.

2.3.6 | Research

Activities in this domain facilitate the use of research methods to
drive new knowledge in the clinical domain and network improve-
ment. The CF Foundation supports a robust profile of basic science,
clinical, and real-world research, including established networks for
early-phase drug discovery and the Therapeutics Development
Network (TDN).” Given this existing infrastructure, the CFLN
focused on opportunities to contribute to real-world research and
participated in study planning of the CF Foundation first at-home
observational research study, HERO-2.28 Leaders in the CFLN also
drafted and disseminated QI and research publication guidance to
promote inclusive authorship with emphasis on PFPs and interdisci-
plinary clinicians and to ensure equity in sharing findings from col-

laborative learning.

24 | Measures

241 | Chronic care
Chronic care process measures include timely data entry and
collaborative clinic visit planning between PwCF and interdisciplin-

ary clinicians. Timely data entry is defined as clinical data

entered in the CFFPR within 30 days of a clinic visit. Interdis-
ciplinary care (IDC) is defined as a visit with the physician and
at least one other discipline team member. Collaborative visit
planning is defined as an opportunity for PWCF and families to
participate in shared agenda setting prior to or during the clinic

visit.

2.4.2 | Shared purpose—members leading and
taking ownership

In addition to tracking the number and roles of members and partici-
pating centers, teams report on their program's satisfaction with the
support received through participating in the CFLN on a scale of 1-5
(5 = extremely satisfied). Coproduction is also measured monthly
using a 1-7 scale completed by the center (1 = no PFP involvement
and 7 = multiple PFPs taking QI leadership roles) and a PFP self-rating
scale of 1-7 (1 = passive to Ql work, listening and learning, 5 = active
participant in the team QI work, 6 = ownership of a Ql project[s], and
7 = Ql expert or leader) (Appendix F).

243 |
collaborate

Shared processes—making it easier to

Engagement in shared processes for collaboration across centers is
measured through participation in Community Conferences, All-
Network calls, and submission of monthly reports. We measure the
number of PDSAs completed per month reported by centers to esti-

mate overall Ql process engagement.
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2.4.4 | Shared resources—broadcasting knowledge
and knowhow

The number of change packages and scientific products (abstracts and
manuscripts) are tracked. Teams have access to a DropBox maintained
by the Operations team as a central repository for change packages
and education materials. Awareness of materials available is promoted
through meetings such as community conferences and community
practices and newsletter communications.

3 | RESULTS

3.1 | Growth and engagement

As of 2022, the CFLN includes 23 pediatric and 13 adult centers repre-
senting 13% (n = 36) of the CF Foundation Care Center Network and
approximately 24% of PwCF in the CFFPR (Appendix A). The CFLN
centers care for a diverse group of patients, evenly distributed through-
out the United States. Two centers report on their adult and pediatric
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results jointly, fluctuating the number of centers between 34 and
36 teams in 2022. Of current teams, 97% (n = 33) have participated in
at least one or more innovation learning laboratories, involving weekly
to biweekly meetings, sharing experiences and improvement cycles,

and submitting data for common measures (Table 1).

3.2 | Chronic care

Timeliness of clinical data entry into the CFFPR across CFLN sites has
increased from 65% to 77% of a mean of 6779 patient clinical care
visits/quarter-year (Figure 3). In comparison, centers not participating
in the CFLN have remained at approximately 66% of visits (mean
25912 clinical care visits/quarter-year in 2021). SPC charts show a
shift in the reliability of providing IDC at clinic visits from 80% to 86%
(Figure 4A) and of performing collaborative visit planning from 72% to
93% (Figure 4B). These data suggest the success of the CFLN

approach to enhance chronic care processes.

3.3 | Shared purpose
Centers are represented by a wide variety of disciplines and partici-
pate at multiple levels of leadership. Most centers (86%) are overall
satisfied with the support they receive from participating in the CFLN
(Figure 5).

There are currently 54 QlLs (one to two identified per center),
40 physician leaders, and 75 PFPs (23% (n = 17) adults with CF, 77%

(n = 58) family members) with an average of 2.2 PFPs per team. Of
36 CFLN programs, 30% (n = 11) are represented across committees
providing network-level governance (eg, NLT, membership, and publica-
tion) with similar representation between pediatric (n = 7) and adult cen-
ters (n = 4). Diverse roles are represented in these structures: 7 PFPs,
1 dietitian, 1 QIL, 2 advanced practice providers, 8 physicians, 1 psycholo-
gist, 1 health systems doctorate, and 5 Operations Team members.

In the QIL workgroup, there is an average of 19 participants per
meeting, ranging from 29% to 74% (mean 47%) of centers repre-
sented. In the physician leader workgroup, meeting participation
ranges from 33% to 48% (mean 41%, n = 16). Five PFPs lead the PFP
monthly workgroup meetings. Since January 2020, more than half
(51%) of centers have at least 1 PFP attending PFP workgroup meet-
ings (range 35%-59%).

The proportion of programs that reported PFPs are actively par-
ticipating within the QI team (coproduction scale of 5+ or higher)
grew from 88% to 91% of teams. The average coproduction scale
from teams has been 5.5 of 7, consistent over time as new centers
joined (Figure 6A). There has been a fluctuation over time in the per-
centage of PFP self-rating at 5 and above (Figure 6B). Since 2021,
74% of PFPs indicate they are actively participating, taking ownership
of, or leading QI work at their center.

3.4 | Shared processes

Center participation in CFLN meetings ranged between 38% and

100% (Figure 7A). All-Network meeting frequency was reduced from
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monthly to quarterly through a portion of the COVID-19 pandemic to 82% of centers contribute monthly data through QI surveys
accommodate fluctuations in centers' availability. Despite the pan- (Figure 7B). These surveys include centers' progress on QI activities
demic and four centers leaving the CFLN in 2022, recent meeting par- that reflect center-specific or CFLN-focused goals. Centers are

ticipation has been over 70% of centers. Since 2019, an average of encouraged to follow the Model for Improvement framework and
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scope tests of single interventions in small, frequent PDSA cycles for report completing an average of 2.5 PDSAs per month (Figure 8). As
action-oriented learning. Although there may be variation in how cen- of 2022, 97% of centers reported completing a range of 1-13 PDSA

ters define the PDSAs and the time frame needed per cycle, centers cycles per month.
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3.5 | Shared resources

To date, the CFLN has supported nine learning laboratories (Table 1).
Three change packages summarizing interventions for coproduction,
timely data entry, and telehealth are available to CFLN centers. Pack-
ages are shared through DropBox and promoted through All-Network
Calls, community conferences, and newsletters or other email commu-
nications. Change packages are referenced as a core curriculum within
organized learning laboratories and QI specialists within the CFLN to
emphasize foundational learning, such as in a community of practice.
The packages can also be used by teams asynchronously without an
organized QI learning structure. Teams may independently choose to
test and adapt practices to their centers, such as recruiting and
onboarding a new patient partner when the timing is right for them.
Change packages, coupled with high QI capability among teams
regardless of an available learning laboratory structure, increase flexi-
bility to implement interventions at local centers.

Multiple CFLN centers have published because of their network
participation.??%? Approximately 40 QI abstracts were presented by
CFLN centers at the 2021 North American Cystic Fibrosis Confer-
ence. These reports represent a growing body of multicenter and
single-center QI projects and include both self-organized and CFLN-
led groups showcasing shared CFLN measures.

4 | DISCUSSION

The purpose of this report was to describe how the CFLN developed
network-level interventions in domains of the NMG and its progress
across indicators of the resulting collaborative infrastructure. The matu-
rity of key CFLN features is highlighted: PwCF/families' roles in copro-
duction; inclusive, trans-disciplinary leadership distributed across centers;
collaborative QI infrastructure; and data-driven learning and improve-
ment. CFLN centers have had outstanding success in timely data and
interdisciplinary care to support the Chronic Care Model, a mainstay of
CF care.® We highlight lessons learned and challenges in the CFLN that

may serve as a paradigm to further develop an LHS.

41 | Lessons learned
4.1.1 | Distributing leadership with patients and
families

The CFLN intentionally designed structures and processes to
ensure patient and family involvement at the care center and net-
work level. Every care center team is expected to involve at least
one PFP, and funding from the CFF supports PFP honoraria and
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travel to community conferences. Patients and families are actively
integrated to lead QI efforts at the care center level. At the network
level, PFPs represent and co-chair within the NLT, direct the PFP peer
workgroup, and lead QI design across multiple centers as co-chairs of
the learning laboratories. Distributed leadership of patients and families
at the level of the centers and the network models opportunity and

engagement to coproduce improvement.

41.2 | Measurement of coproduction

An equally important process within the CFLN is its measure of col-
laboration and active partnership with patients and families from the
perspective of the clinical teams and the patients and families.
Although self-report scales have inherent limitations, these measures
offer unique insights into collaboration and engagement in the CFLN
as well as how they may change or stay stable through changes in the
team and network-level membership. We strongly suggest such a
measure for all developing networks to uphold a cultural expectation

of patient and family partnerships as reflected in other LHNs.#%42

41.3 | Financial investment

The CF Foundation has consistently invested in the adoption and prac-
tice of QI methods and promoted PwCF/families as full partners to facili-
tate the rate of improvement in CF care across care centers.®*112 The
CF Foundation recognizes that financial systems in health care often do
not allocate enough professional time or support for learning and practic-
ing improvement in an interdisciplinary setting. The funds specific for
financial recognition of PFPs align with the Patient-Centered Outcomes
Research Institute compensation statement.***>

414 | Collaborative Ql infrastructure

The CFLN, through systems design,'¢*”*?

augments QI capacity and
supports organized learning laboratory structures in the form of 180-day
challenges, innovation labs, and community of practices. These mecha-
nisms promote active discovery learning, sharing best practices, and
working to scale practices across centers. Pivotal to implementing these
structures is the use of a central framework for improvement and an
alignment of priorities within a governance plan. The CF Foundation
committed to stewardship of the CFLN, providing a persistent alignment
of goals and assessment of strategic priorities as the CFLN matured. Mul-
tiple examples of collaborative LHNs show success to test innovations,

even with the demands of the pandemic.2?4¢%”

4.1.5 | Dataand analytics

An up-to-date data source is critical to LHNs to detect changes rapidly

in desired aims.?*?° Data in the CFFPR is available to clinicians and

researchers as a resource for data-driven improvement.*®*° While the
CF Foundation provides national and center-level reports and near
real-time access to data aggregated by patient cohorts via
CFSmartReports,?® the CFLN spurred the development of multi-
center displays in run and SPC charts to report improvement. Data
from CFLN centers can be benchmarked with data from the entire CF
Care Center Network. Focused first on the foundations of timely data
entry, CFLN centers comparatively have more up-to-date information
available than other centers in the CF Care Network, but these pro-

cesses remain predominantly manual and time-consuming.®*

4.2 | Challenges
The CFLN successfully compiled learning and interventions in “change
packages” and published articles, but experienced barriers to dissemi-
nating interventions. One difficulty was sustaining a virtual commu-
nity commons.?>*> The commons platforms that were trialed varied in
features like options to post tools or communicate with smaller
groups. However, users did not find these options consistently viable,
cumbersome to support document-sharing, or facilitate communica-
tion. Most community users defaulted to more mainstream methods
of communication like email and shared drives. CF community stake-
holders in a prior study acknowledged technological limitations and
the burden of data collection to support shared platforms and other
digital resources in an LHS.>%> Nontechnical solutions for LHSs have
been reported as strategies to promote community and share ideas.>2
Opportunities to spread improvements to the CF Care Center Net-
work are valued by members in the CFLN and warrant future models
of study.*®

Larger system issues have posed restrictions to fully engage
patients and families as equal partners. Centers faced barriers from
their institutions to provide financial recognition to patients and fami-
lies. CFFPR data reports are only accessible to clinical CFLN members.
PwCF/families and the Operational team must rely on clinical leaders
or the CFFPR team to share these data. The CF Foundation is working
to address this barrier in future versions of the CFFPR.

4.3 | Future directions
For over 20 years, the CF Foundation has been successful in Ql initia-
tives and looked to pilot and test an LHN as a new way to organize
improvement.® CFLN structures are organized to advance care deliv-
ery and outcomes, promote multi-site testing and learning through a
collaborative infrastructure, integrate enduring data use, and augment
coproduction. The perceived benefits to the CF Foundation and com-
munity are in its potential to mature further as a testing ground for
innovations and address social factors, new models of care delivery,
and real-world research.

CFLN members are interested in identifying and responding to
care disparities, in particular defining collaborative care delivery

responsive to those not eligible for disease-modifying medications
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and inclusive of Hispanic and Black PwWCF.>®>> Other initiatives
include pragmatic considerations for facets of telehealth and remote
monitoring to enhance clinical care and patient experience.??:°6->8
This work will be vital to contribute to the evolution of the care
model.*®

The CFLN's participation in planning for the HERO-2 real-world
research study offered both the CFLN and TDN the opportunity to

begin collaborating on the research.?®

As the CF community continues
to expand its research portfolio to include more real-world studies,
especially in the realm of tools and processes for remote monitoring
and telehealth, the ability to leverage a broader range of scientific
methods, including improvement science and clinical and quality
research will advance the provision of high quality, specialized care to

ensure all PwCF have the opportunity to lead long, fulfilling lives.

5 | CONCLUSION

The CFLN represents a maturing LHN with organized aims and pro-
cesses for centers to collaborate, practice at advanced levels of copro-
duction, and share learning and resources. The achieved growth of
the CFLN has the potential to advance improvement science to
respond to the evolving chronic care model and study implementation
and effectiveness on a broader scale across the CF community.
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