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Research evidence is critical for strengthening the 
value, quality, and safety of patient care. Learning 
healthcare systems (LHS) can support the delivery of 
evidence-based healthcare by establishing organiza-

tional processes that support three activities (Figure 1).1-3

• Knowledge: Identifying and synthesizing evidence to ad-
dress clinical challenges

• Practice: Applying knowledge in the process of care delivery
• Data: Assessing performance and creating a feedback cycle 

for learning and improvement
The systematic implementation of evidence into practice 

continues to be a challenge for many healthcare organiza-
tions4-7 due to limited resources, expertise, and culture.5,8-12 
Missing opportunities for translating knowledge into practice 
not only results in low-value care (ie, waste) but also in harm.1

The AHRQ (Agency for Healthcare Research and Quality) Ev-
idence-based Practice Center (EPC) Program was established 
in 1997, with the goal of synthesizing research to inform evi-
dence-based healthcare. The national impact of this program 
has been significant. Since the American Recovery and Rein-
vestment Act of 2009, EPC program reports have been used 
to inform over 95 clinical practice guidelines from societies 
such as the American College of Physicians, 16 health cover-

age decisions from payers such as the Centers for Medicare & 
Medicaid Services, and 24 government policies and program 
planning efforts, such as the National Institutes of Health Path-
ways to Prevention Program.13

The EPC program recognizes that evidence awareness is not 
sufficient to change practice and improve clinical outcomes. 
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For more than 20 years, the Agency for Healthcare 
Research and Quality (AHRQ) Evidence-based 
Practice Center (EPC) Program has been identifying 
and synthesizing evidence to inform evidence-based 
healthcare. Recognizing that many healthcare settings 
continue to face challenges in disseminating and 
implementing evidence into practice, AHRQ’s EPC 
program has also embarked on initiatives to facilitate the 
translation of evidence into practice and to measure and 
monitor how practice changes impact health outcomes. 

The program has structured its efforts around the 
three phases of the Learning Healthcare System cycle: 
knowledge, practice, and data. Here, we use a topic 
relevant to the field of hospital medicine—Clostridium 
difficile colitis prevention and treatment—as an exemplar 
of how the EPC program has used this framework to move 
evidence into practice and develop systems to facilitate 
continuous learning in healthcare systems. Journal of 
Hospital Medicine 2019;14: 311-314. Published online first 
February 20, 2019. © 2019 Society of Hospital Medicine

FIG 1. Knowledge to Practice to Data Cycle to Strengthen the Value  
of Patient Care

Adapted from: https://www.ahrq.gov/professionals/systems/learning-health-systems/index.html
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As such, the EPC program also embarked on initiatives to fa-
cilitate the translation of evidence into clinical practice and to 
measure and monitor how changes in practice impact health 
outcomes. AHRQ has historically worked with professional or-
ganizations to translate systematic reviews into clinical practice 
guidelines as well as federal agencies to inform payer deci-
sions and program planning. Recently, the EPC program has 
increased collaborative efforts with hospitals and healthcare 
systems to understand how they use evidence and to partner 
with them to identify methods to improve the uptake of evi-
dence into practice.9,12

In this perspective, we describe the AHRQ EPC Program’s 
work to address the three phases of the LHS cycle (knowledge, 
practice, and data) to support high-value care, using the top-
ic of preventing and treating Clostridium difficile colitis as a 
relevant example to the hospital medicine field (Figure 2). By 
sharing this work, we hope it can serve as a model to illustrate 
how partnerships between organizations and AHRQ can lead 
to improvements in healthcare.

USING THE LEARNING HEALTHCARE SYSTEM 
CYCLE TO STRUCTURE AHRQ EPC WORK
Knowledge: Identifying and Synthesizing Evidence 
to Address Clinical Challenges
Systematic reviews use carefully formulated questions to sum-
marize the literature results using specific and established 
methods.14 Given that individual studies can have disparate 
results, it is critical to summarize and synthesize findings across 
studies, so we know what the overall evidence suggests, and 
whether we can be confident in the findings. To date, the EPC 
program has developed more than 500 evidence synthesis re-
ports. An example relevant to the field of hospital medicine is 
the 2016 review that examined the effects of interventions to 

prevent and treat Clostridium difficile colitis in adults.15

The review examined the best available evidence, includ-
ing data from randomized controlled trials and observational 
studies, on diagnosing, preventing, and treating Clostridium 
difficile colitis. Major findings included the following: vanco-
mycin is more effective than metronidazole for treating the 
first occurrence of Clostridium difficile colitis (high-strength 
evidence), fecal transplantation may have a significant benefit 
in the treatment of recurrent Clostridium difficile colitis (low-
strength evidence), and institutional preventive interventions 
such as antibiotic stewardship practices, transmission inter-
ruption through terminal room cleaning, and handwashing 
campaigns reduce the incidence of Clostridium difficile colitis 
(low-strength evidence). The report results provided the most 
recent review of the evidence and were particularly important 
as they suggested a need for significant practice changes in 
the treatment of Clostridium difficile colitis based on the new 
evidence available. Previous to this report, the 2010 guidelines 
from the Infectious Diseases Society of America (IDSA) recom-
mended metronidazole over vancomycin for the treatment 
of the first occurrence of Clostridium difficile colitis.16 Sub-
sequently, the newly released 2018 IDSA guideline provides 
recommendations consistent with the findings in this AHRQ 
report.17

Practice: Applying Knowledge in the Process  
of Care Delivery
AHRQ recognizes there are many interim steps between hav-
ing the results from a systematic review and changing practice 
and improving care. In 2017, the EPC program began piloting 
approaches to make it easier for healthcare systems and hos-
pitals to use its reports to improve the delivery of patient care 
and clinical outcomes. A pilot project conducted by the ECRI 

FIG 2. Case Example of Knowledge to Practice to Data Cycle: Clostridium difficile colitis
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Institute - Penn Medicine EPC evaluated the feasibility of using 
an existing clinical pathway development and dissemination 
framework18 to translate findings from the 2016 AHRQ EPC re-
port on Clostridium difficile colitis into a pathway for Clostridi-
um difficile colitis treatment in the acute care setting.

To develop a Clostridium difficile colitis treatment pathway, 
the ECRI-Penn EPC team recruited a representative stakehold-
er group from Penn Medicine to review the EPC report as well 
as existing society guidelines. The clinical pathway was sub-
sequently developed and approved by the stakeholders and 
disseminated through the Penn Medicine cloud-based path-
ways repository beginning on April 16, 2018.19 Most recently, 
the pathway became available in the electronic health record 
(EHR; 2018 Epic Systems Corporation) to facilitate provider 
review during care. Specifically, hyperlinks to the pathway are 
embedded within the ordering screens for those antibiotics 
used to treat Clostridium difficile colitis (ie, oral and rectal van-
comycin, fidaxomicin, and metronidazole). Upon clicking the 
link in the ordering screen, the pathway launches a floating in-
ternet explorer window. The pathway is now publicly available 
on the AHRQ’s Clinical Decision Support (CDS) Connect Proj-
ect (https://cds.ahrq.gov/), which is a resource to share path-
way artifacts for other healthcare systems to use.

Data: Assessing Performance and Creating a  
Feedback Cycle for Learning and Improvement
The last step in the LHS cycle is to identify the impact of inter-
ventions on practice change and clinical outcomes, to under-
stand how local results compare to peer institutions, and to 
inform future research and knowledge.

For the ECRI Institute-Penn Medicine EPC pilot project, 
both qualitative and quantitative outcomes were assessed. 
The initial qualitative analysis focused on the feasibility of using 
the AHRQ report in an existing pathway development and dis-
semination framework.18 It was found that clinical stakeholders 
identified the EPC report as trustworthy and more current than 
the society guidelines available at the time of development, 
particularly regarding the finding that vancomycin was more 
effective than metronidazole for the first occurrence of Clos-
tridium difficile colitis. Additional qualitative analysis will be 
conducted to understand provider satisfaction with the path-
way and practice impact. The quantitative analysis focused on 
pathway use (clicks over time) and found that as of Septem-
ber 16, 2018, the pathway had been viewed by providers 403 
times. Future analysis will evaluate the impact of the pathway 
on the use of oral vancomycin for the first occurrences of Clos-
tridium difficile colitis.

Patient registries can also help clinicians and healthcare sys-
tems to complete the feedback cycle and evaluate outcomes. 
Patient registries collect data from clinical and other sources in 
a standardized way in order to evaluate specific outcomes for 
various populations.20 AHRQ has created a registry handbook, 
including best practices for how to create, operate, and eval-
uate registries.20 This handbook enables the development of 
high-quality registries with data that can be leveraged for both 
research and improvement.

In the example of the ECRI Institute-Penn Medicine EPC pi-
lot project, one way that a learning healthcare system, such as 
Penn Medicine, might measure the impact of the clinical path-
way is to develop a quality improvement registry, which might 
be developed with information from their electronic health 
record, to examine the impact on the use of vancomycin for 
first occurrences of Clostridium difficile colitis. This information 
could help drive improvement in the implementation of the 
clinical pathway.

Registries can also be used as a source for research data. 
The NIH-funded American Gastroenterological Association 
(AGA) Fecal Microbiota Transplantation National Registry is 
an example of a research registry that collects data on out-
comes and adverse events associated with fecal transplants to 
fill gaps in existing research. The 2016 AHRQ EPC review found 
low-strength evidence on fecal transplant for treatment of re-
current Clostridium difficile colitis. When designing the proto-
col for this registry, the researchers used the AHRQ handbook 
to inform the design. Given that this is a research registry, it can 
be used by researchers to examine trends and outcomes of 
fecal transplant to treat Clostridium difficile colitis. Publications 
that use the registry as its source of data may be used in future 
systematic reviews, thus completing the cycle of learning.

ADDITIONAL RESOURCES
The EPC program recognizes that gaps remain in the evidence 
to practice translation process and that more support is need-
ed. Some upcoming activities of the AHRQ EPC Program to 
address these gaps and make its evidence reports more ac-
tionable for healthcare systems include:
• Projects to Disseminate EPC Reports into Clinical Prac-

tice. In addition to the ECRI Institute - Penn Medicine EPC 
pilot dissemination project, other pilot projects are aimed 
at helping systems apply evidence to practice and include 
new ways to visualize evidence to make it more actionable 
and usable; creating other dissemination products, such as 
evidence summaries and presentations for decision mak-
ers; and other implementation tools, such as decision aids. 
These products and summary reports are available on the 
AHRQ Effective Health Care Program website at https://
effectivehealthcare.ahrq.gov/topics/health-systems-use-evi-
dence/overview.

• Healthcare Systems Stakeholder Panel. Starting in Fall 
2018, the AHRQ EPC Program will be convening a panel of 
healthcare system leaders to help make its reports and prod-
ucts more useful and responsive to the needs of healthcare 
systems and promote the use of evidence in clinical practice.

• Rapid Evidence Products. AHRQ understands that health-
care systems need information rapidly and cannot wait a 
year or more for a traditional systematic review to be com-
pleted. Therefore, AHRQ is applying its methods work on 
rapid reviews21-24 to pilot new report types that systematically 
identify and summarize the evidence quickly for healthcare 
systems and quality improvement efforts.25

• Data Integration. Originally launched in 2012, the System-
atic Review Data Repository (SRDR) is an AHRQ-supported 
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online open-access repository of abstracted data from in-
dividual studies from systematic reviews. The goal is to en-
able more efficient updates of systematic reviews through 
data reuse. An updated version of the SRDR is scheduled to 
launch in 2020. With the new version, future sharing of sum-
mary data from systematic reviews digitally in a computable 
and portable format may allow integration into CDS tools 
and clinical practice guideline development and dissemina-
tion, facilitating the use of evidence in clinical practice.

CONCLUSIONS
The AHRQ EPC program supports initiatives to make evidence 
more actionable and provide resources and tools throughout 

all the phases of the learning healthcare system cycle. This case 
study on C. difficile is one example of how the EPC program is 
helping hospitals and healthcare systems improve clinical care 
delivery and its derivative value.
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