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Key Messages
Pilot Project Purpose
Clinical pathways are one method of integrating evidence into local health care settings and
structures. The purpose of this ECRI Institute - Penn Medicine EPC project was to evaluate the
feasibility of using the updated 2016 AHRQ EPC report on the Early Diagnosis, Prevention, and
Treatment of Clostridium difficile in our standard clinical pathway and dissemination process to
develop an evidence-based clinical pathway for the treatment of Clostridium difficile infection
(CDI) in the acute care setting.
Key Messages
• The AHRQ EPC report provided value by presenting an overview of the most updated
evidence for antibiotic treatment for our stakeholder group, which included clinical and
non-clinical members. We found that the AHRQ EPC Report served as an evidence
standard and was particularly valuable given that the existing guidelines were outdated.
Discrepancies found between the more recent AHRQ EPC report and the dated guidelines
prompted critical discussions regarding the comparative efficacy of available treatments.
• This AHRQ EPC report would have been more useful in our pathway development
process if it included a summary of recommendations from recent guidelines. The lack of
a guideline synthesis reduced our ability to use this source as the sole resource to develop
a clinical pathway.
• Access to up to date AHRQ EPC reports can be a useful resource to inform pathway
development in the context of outdated guidelines. We recommend that AHRQ prioritize
updating reports that are of particular value to health systems and develop
communication channels with societies and professional organizations to alert them to
newly published EPC reports, especially when findings have changed from previous
standards of care.
• Additional recommendations for the AHRQ EPC program include (1) facilitating the
sharing of clinical pathways across health systems by providing a moderated platform to
host evidence-based clinical pathways from health systems or other organizations and (2)
developing a methodology or grading tool for assessing the trustworthiness of clinical
pathways.
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Preface
The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based Practice
Centers (EPCs), sponsors the development of evidence reports and technology assessments to
assist public- and private-sector organizations in their efforts to improve the quality of health
care in the United States. The reports and assessments provide organizations with
comprehensive, science-based information on common, costly medical conditions and new
health care technologies and strategies. The EPCs systematically review the relevant scientific
literature on topics assigned to them by AHRQ and conduct additional analyses when
appropriate prior to developing their reports and assessments.
To improve the scientific rigor of these evidence reports, AHRQ supports empiric research by
the EPCs to help understand or improve complex methodologic issues in systematic reviews.
These methods research projects are intended to contribute to the research base in and be used to
improve the science of systematic reviews. They are not intended to be guidance to the EPC
program, although may be considered by EPCs along with other scientific research when
determining EPC program methods guidance.
AHRQ expects that the EPC evidence reports and technology assessments will inform individual
health plans, providers, and purchasers as well as the health care system as a whole by providing
important information to help improve health care quality. The reports undergo peer review prior
to their release as a final report.
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Use of a Clinical Pathway To Facilitate the Translation
and Utilization of AHRQ EPC Report Findings
Structured Abstract
Background. Clinical pathways are one method of promoting the uptake of evidence into
clinical practice. The ECRI Institute–Penn Medicine EPC incorporated the updated 2016 AHRQ
EPC report on Early Diagnosis, Prevention, and Treatment of Clostridium difficile in the
development of a clinical pathway for treatment of Clostridium difficile infection (CDI) in the
acute care setting. This EPC report was selected as it complements other CDI initiatives
currently being undertaken at the University of Pennsylvania Health System (UPHS). The
objective of this pilot project was to assess the incremental value of including AHRQ EPC report
findings in the pathway development process, as well as examine the value these reports may
contribute to the process, and the time and resource requirements for this activity.
Methods. UPHS is a multicenter academic health care system in the Philadelphia region. We
recruited a clinical owner and a representative multidisciplinary stakeholder panel to participate
in the development of a clinical pathway, including experts from infectious diseases, infection
control, antimicrobial stewardship, pharmacy, hospital medicine, and the UPHS CDI initiative,
as well as clinical informatics. This process was facilitated by the PennPathways Program
Manager and Director of the Penn Medicine Center for Evidence-based Practice (CEP). ECRI
Institute was responsible for conducting a rapid evidence review.
CEP used their existing 10-step framework for developing and disseminating clinical pathways
across a geographically distributed health system. Steps include:
1. Identifying an engaged clinical owner;
2. Recruiting representative stakeholders;
3. Conducting a rapid review of existing guidelines and pathways;
4. Developing a prototype pathway;
5. Reviewing the rapid review and pathway prototype with stakeholders;
6. Conducting additional rapid reviews as necessary;
7. Updating the pathway using asynchronous feedback by stakeholders as necessary;
8. Quality assurance and finalizing content and meta-data;
9. Developing a messaging strategy and disseminating; and
10. Monitoring utilization and updating.
Steps 4, 7, 9, and 10 are facilitated via a Web-based tool (Dorsata Inc., Washington, DC).
Results. We initiated our evidence review (step 3) with a review of the AHRQ EPC report on
CDI infection. We noted that the report lacked a synthesis of existing guidelines and pathways—
products that are critical to the standard pathway development process at Penn Medicine. To
address this gap, our partners at ECRI Institute conducted a rapid review of recent guidelines and
pathways (step 3). We reviewed these two evidence products with the stakeholder group (step 5)
and found that the EPC report was beneficial in that it provided a common understanding of the
evidence, which was especially useful for stakeholders less familiar with the current evidence.
During the stakeholder review, we identified several differences between the EPC report and
recommendations from existing guidelines, which prompted important internal discussions

vi

regarding evidence-based treatment. In this respect, the EPC report served as an evidence
standard. The CDI treatment clinical pathway was approved by the clinical stakeholders and
disseminated through our PennPathways site on April 16, 2018. As of August 31, 2018, the
pathway has been viewed 325 times. Total direct project hours were 331. The two project
activities with the highest number of direct hours were the rapid evidence review (272 hours) and
pathway development (37 hours). The CDI clinical pathway was also deposited to the CDS
Connect website to facilitate dissemination and development of computer readable content
across other health systems and settings.
Discussion. This pilot suggests that AHRQ EPC reports can provide value in the process of
developing clinical pathways, but that inclusion of guideline recommendation summaries and
guideline quality assessments and pathways from professional organizations, governments and
major academic medical centers, will be necessary to meet their full potential. Our findings also
suggest that providers utilize clinical pathways when available.
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Introduction
In March 2017, the University of Pennsylvania Heath System (UPHS) launched an initiative
aimed at reducing Clostridium difficile infections (CDI). Building on work already conducted on
Clostridium difficile testing, the ECRI Institute - Penn Medicine EPC used the updated 2016
AHRQ EPC report on Early Diagnosis, Prevention, and Treatment of Clostridium difficile1 as
input in the development of a clinical pathway for CDI treatment. The objective of this project
was to assess the incremental value of including EPC report findings in the pathway
development process, as well as examine how the EPC report may have provided more value in
this process, and the time and resource requirements for this process, all information that may be
useful to other health care systems.

Methods
Pathway Development and Dissemination Framework
In 2016, the PennPathways Program was established within the UPHS Center for Evidencebased practice (CEP), with the goal of facilitating the translation of evidence-based
recommendations into clinical practice across our geographically distributed health care system.2
CEP has developed a 10-step framework, based on the Knowledge-to-Action (KTA)3 and
ADAPTE4 frameworks, to develop and disseminate clinical pathways.2 Our framework steps are
outlined below.
Step 1. Identify an engaged clinical leader. This should be an individual with deep clinical
experience who is also a decisionmaker. This role is responsible for being the project lead and
champion, as well as defining the problem being addressed by the clinical pathway and pathway
scope.
Step 2. Recruit a small but representative stakeholder group. This group will be responsible
for developing the pathway, including assessing available guidelines, pathways, and other
evidence and providing feedback on the translation of this evidence into a clinical pathway to be
used in the local setting.5 Conduct an exercise with the clinical leader to identify key colleagues
from across the organization who are critical to clinical pathway design, as well as development
of the dissemination strategy. Ensure that nursing, pharmacy, laboratory services, and the
emergency department are represented as needed. Early inclusion of those impacted most by the
clinical pathway will be critical for dissemination and implementation.
Step 3. Conduct a rapid evidence review. A rapid review of clinical practice guidelines and
pathways should be conducted, with a focus on content from the National Guideline
Clearinghouse (NGC), i the National Institute for Health and Care Excellence (NICE) Evidence
Search, Medline, EMBASE, and Cochrane, as well as clinical specialty societies and large health
care system pathways. Our center has developed standard approaches to searching for pathways
(Appendix A). Appraisal methods, such as the guidelines standards published by the Institute of
Medicine,6 should be used to help assess the rigor of identified guidelines.
Step 4. Build a prototype pathway based on the rapid review. Pathways found during the
evidence review phase should serve as the foundation for developing the pathway prototype. We
i

AHRQ’s National Guideline Clearinghouse (NGC) will not be available after July 16, 2018, as Federal funding
through AHRQ will no longer be available to support the NGC as of that date. AHRQ is receiving expressions of
interest from stakeholders interested in carrying on NGC's work. It is not clear at this time, however, when or if
NGC (or a resource similar to NGC) will be online again. (https://www.guideline.gov/home/announcements)

1

recommend that this work be completed by a program manager or clinical pathway facilitator (in
our case, this work is completed by the PennPathways Program Manager). A summary of
differences in recommendations across evidence products can be embedded within the pathway
prototype to facilitate discussion with the key stakeholders. This effort will help jumpstart
discussion at the in-person meeting of the key stakeholder group.
Step 5. Review the rapid evidence review and prototype pathway with the key stakeholders
during an initial in-person meeting. Plan for at least one in-person meeting with the
stakeholder group to review the evidence and the prototype pathway and refine the pathway for
the local setting. During this process, additional clinical questions may arise that may require
additional targeted reviews of existing guidelines and published literature. After this meeting, the
pathway program manager or clinical pathway facilitator should update the pathway with
changes agreed upon in the meeting and note areas for follow up. We recommend embedding
questions for follow up directly into the pathway.
Step 6. Perform additional rapid reviews as necessary to inform specific decisions. Conduct
targeted rapid reviews for clinical questions that arose during the initial review.
Step 7. Asynchronously refine the clinical pathway. To expedite the review process, refine the
pathway asynchronously using available software, such as email or other collaboration tools. At
UPHS, we use a Web-based platform for online collaboration, with overall management of the
process by the pathway program manager. Follow up questions that require stakeholder input are
embedded into the pathway. Strict version control should be maintained as the pathway is
iteratively refined.
Step 8. Conduct a quality assurance review and finalize pathway content and design. The
final pathway version must be approved by all key stakeholders before the pathway can be
published for use by the wider health system audience. We recommend publishing key meta-data
(Appendix B) with the pathway, such as the pathway owner, stakeholders, release date, key
metrics and outcomes, and a description.
Step 9. Develop a messaging plan and disseminate the pathway. Work with the stakeholder
team to develop a messaging plan. Ensure that different clinical user types are taken into account
and tailor the plan accordingly. Use available software to make content available across the
clinical audience. At UPHS, we use a Web-based platform for online collaboration. (See the
Supporting Technology section below.)
Step 10. Develop monitoring and maintenance plans. Monitor pathway utilization using
available software (see Supporting Technology below). In the maintenance phase, pathways and
their supporting evidence should be periodically reviewed to identify changes in evidence or
processes of care. At UPHS, pathway content is reviewed every three years.7

Technology To Support Pathway Development,
Dissemination, and Utilization Assessment
In 2016 UPHS implemented a Web-based platform for asynchronous collaboration,
development, dissemination and monitoring of pathway content across our health care system
(Dorsata, Inc., Washington, DC).2 Content is viewable via the Internet (Appendix B) and a
mobile app (Appendix C), and can also be downloaded for offline use. This platform stores key
pathway metadata, such as evidence-based references, versioning information, and the
information for the clinical owner of the pathway, as well as the stakeholder members that
developed the pathway (Appendix B). Pathway usage is monitored by pathway owners and
program administrators in real-time via the platform analytics dashboards (Appendix D).
2

Analytics includes pathway views over time. The platform also provides a means for pathway
users to provide instant electronic feedback to clinical owners and administrators (Appendix B).

Rapid Evidence Review To Inform Pathway Development
In this project, the AHRQ EPC report1 was positioned as the main evidence review used to
inform pathway development. However, because our pathway development framework utilizes
existing guidelines and pathways (CEP framework step three), and because the AHRQ EPC
report1 did not systematically review existing guidelines and pathways, an additional rapid
review was conducted to identify and synthesize guidelines and pathways. In addition, because
the search dates for the report ended in 2015, the additional rapid review was used to identify and
incorporate more recent primary evidence not included in the original EPC report. The following
section outlines the strategy that was used by ECRI Institute to conduct the additional rapid
review.

Search Strategy
In accordance with established systematic review protocols, ECRI Institute conducted a rapid
synthesis of recent guidelines and pathways and included RCTs as a focused update of the
treatment-focused portions of the AHRQ EPC report on Early Diagnosis, Prevention, and
Treatment of Clostridium difficile, for the management of patients with acute Clostridium
difficile (C. difficile) colitis.1 Specifically, we focused on the treatment portions of Key Question
(KQ)3 and KQ4:
KQ3: What are the comparative effectiveness and harms of different antibiotic
treatments?
KQ4: What are the effectiveness and harms of other interventions?
Starting from the last search date noted in the report, searches for the rapid review covered
the literature published in English and conducted in OECD countries, from April 2015 to the
present for original studies, and January 2010 to the present for guidelines and pathways as these
were not included specifically in the original AHRQ EPC report.1 Databases included
Embase.com (Medline/EMBASE combined) and PubMed (In Process/Publisher subsets) as well
as grey literature searches including Google, National Guideline Clearinghouse, Web sites of
professional organizations, UpToDate®, DynaMed® and ClinicalKey®. Other mechanisms used
to retrieve additional relevant information included review of bibliographies/reference lists from
peer-reviewed and gray literature. (Gray literature consists of reports, studies, articles, and
monographs produced by Federal and local government agencies, private organizations,
educational facilities, consulting firms, and corporations. These documents do not appear in the
peer-reviewed journal literature.) While using a similar strategy to the AHRQ report, we not only
updated the AHRQ searches, but we also enhanced the searches, including the grey literature
searches, with this rapid review.

Inclusion and Exclusion Criteria
We followed the PICOTS framework in developing inclusion and exclusion criteria
(Table 1). Because of the focused nature of the project and rapid review, we also tailored the
inclusion and exclusion criteria for the project. We limited the patient population to those in a
hospital inpatient setting, given the target and roll out of the pathway.
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Table 1. PICOTS (populations, interventions, comparisons, outcomes, timing, and setting) criteria
for including studies in the review
Category
Participants

Criteria
Adult patients (age >18yo) with acute C. difficile colitis in the inpatient setting, including initial,
recurrent, relapsed, or refractory infection. Exclude outpatient and extended care setting.
Interventions
Drug therapy, fecal microbiota transplantation, probiotics, and other approaches to the
treatment of acute C. difficile colitis in the inpatient setting. Exclude prevention and therapies
not likely to be available on US market within 1 year.
Comparisons
Any, including antibiotic treatments or placebo, usual care, active care, or none.
Outcomes
Mortality, recurrence (study-defined), clearance or cure (study-defined), complications,
symptom resolution (study-defined), CDI-related colectomy rate, harms (e.g., delayed
treatment response).
Timing
Acute or recurrent infection
Setting
Acute inpatient setting. Exclude outpatient and extended care setting.
CDI: Clostridium difficile infections

Data Extraction, Synthesis, and Appraisal
Literature search results were initially screened for relevancy by a medical librarian.
Relevant abstracts were then screened against the inclusion and exclusion criteria in duplicate.
All disagreements were <10% of total screened and were resolved by consensus discussion
between the two original screeners. Studies that appeared to meet the inclusion criteria were
retrieved in full and screened by the lead screener against the inclusion and exclusion criteria.
Findings were synthesized using descriptive evidence tables and included tables of relevant
guideline recommendations and relevant pathways.
Guidelines were assessed using the CEP Trustworthy Guideline scale (Appendix E),8 while
systematic reviews were assessed using a modified AMSTAR checklist9 (Appendix F).

Results
Clinical Owner and Stakeholder Panel
We recruited a clinical owner and representative multidisciplinary stakeholder panel to
participate in the development and dissemination of a clinical pathway for CDI treatment in our
health system, which are steps in our standard pathway development and dissemination approach
(CEP framework steps one and two). Representation depends on the clinical topic; for this
project, we included experts from infectious diseases, infection control, antimicrobial
stewardship, pharmacy, hospital medicine, the UPHS CDI initiative, as well as clinical
informatics. The development and dissemination process was facilitated by the PennPathways
Program Manager and Director of the Penn Medicine Center for Evidence-based Practice (CEP).

Pathway Development
The AHRQ EPC report1 was useful as a conceptual foundation for the state of the evidence
on the topic. Seeking to update the report, the ECRI Institute EPC staff conducted a rapid
evidence review of existing guidelines and pathways (CEP framework step three), a key input in
the development of the pathway prototype. After a period of review and clarification with ECRI
Institute, the PennPathways Program Manager developed a prototype pathway based on three of
the seven existing pathways identified and recommendations from five of the eight existing
guidelines, as well as evidence summarized by the EPC report.1 The prototype was then
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reviewed clinically by the Director of CEP (CEP framework step four). Guideline
recommendations enumerated in the ECRI Institute report, especially discordant
recommendations identified across the guidelines, were embedded within the pathway prototype
in preparation for review by the stakeholder panel (Figure 1a and 1b).
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Figure 1a. C. difficile treatment pathway prototype, with specific recommendations embedded at the appropriate node, used for
stakeholder group review (view of the entire pathway)
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Figure 1b. C. difficile treatment pathway prototype, with specific recommendations embedded at the appropriate node, used for
stakeholder group review (enlarged subset of pathway related to treatment of non-severe disease)
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We convened a 2-hour, in-person stakeholder meeting on January 29, 2018 to review the
AHRQ EPC report,1 the ECRI Institute rapid review, and the pathway prototype (CEP framework
step five). We initiated this meeting with a review of results from the EPC report.1 We focused
our review on Tables 6 and 7 (pages 17–22) and Appendix Figures G16–G28 in the 2016 EPC
report as these tables presented information in a format easily interpreted by the diverse
stakeholder group. We found that these report sections served to provide an important baseline
understanding of the evidence for the stakeholder members. We next reviewed the prototype
pathway, referencing the ECRI Institute rapid review as needed. In the course of the review, the
group identified three areas that required an additional targeted evidence review by ECRI
Institute, as they were not specifically addressed in the draft rapid review or the 2016 EPC
report,1 and were considered critical to the development of the pathway. Follow up topics for
ECRI Institute included (1) identifying guideline recommendations for the appropriate imaging
(e.g., abdominal CT, x-ray) in the context of suspected CDI and when such might be warranted,
(2) guideline recommendations for vancomycin taper strategies for those with multiple CDI
recurrences, and (3) guideline recommendations regarding use of intravenous metronidazole if
oral metronidazole is not tolerated. In an attempt to factor patient costs into treatment decisions,
the pharmacist was responsible for following up on the outpatient cost of oral vancomycin for a
first occurrence of C. difficile. At the end of this meeting, the PennPathways Program Manager
distributed an email summarizing next steps for the asynchronous review (CEP framework step
seven) and topics requiring additional follow-up.
ECRI Institute reassessed the guidelines and pathways originally included in the draft of their
rapid review and updated their report as appropriate (CEP framework step six). With regard to
imaging studies, ECRI found general recommendations, but the recommendations did not
provide useful direction in terms of timing and type of study. ECRI found four vancomycin taper
strategies and updated their report accordingly. Lastly, ECRI did not find information that
addressed differences in tolerance between intravenous and oral metronidazole. The pharmacist
was unable to find specific cost information on outpatient costs for oral vancomycin, as this is
dependent on each individual insurance plan and the patients’ specific tier of coverage in those
plans.
Experts in the meeting noted that the Infectious Diseases Society of America (IDSA) would
soon publish an updated guideline for C. difficile treatment, so the Director of CEP contacted
IDSA through our guideline contacts, who alerted us to the guideline release date and forwarded
the new guideline on February 15, 2018. This new guideline was issued during the asynchronous
review phase (CEP framework step seven) for this project. Stakeholder members were alerted to
the availability of the new guideline and were informed that the pathway would be updated with
the most recent recommendations. ECRI also updated their rapid evidence review to include
these new guideline recommendations and the PennPathways Program Manager reviewed the
pathway prototype to identify any differences between the new guideline and our treatment
recommendations. Differences were reviewed with the Director of CEP and an updated pathway
was shared with the stakeholders on February 28, 2018 (Figures 2a and 2b). IDSA
recommendations were noted directly in the pathway at the relevant step (a full list of differences
can be found in Appendix G). Stakeholders were asked to respond to the revisions by March 12,
2018.
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Figure 2a. C. difficile treatment pathway after the initial in-person meeting (entire pathway). IDSA recommendations, which were released after the
initial stakeholder review, were embedded at the appropriate step in the pathway to facilitate reviewer comparison of the new IDSA recommendations
to the original pathway recommendations

9

Figure2b. C. difficile treatment pathway after the initial in-person meeting (enlarged subset of pathway related to treatment of non-severe disease).
IDSA recommendations, which were released after the initial stakeholder review, were embedded at the appropriate step in the pathway to facilitate
reviewer comparison of the new IDSA recommendations to the original pathway recommendations
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Following the release of the revised IDSA guideline, UPHS underwent a review of their
antimicrobial treatment guidelines for Clostridium difficile Associated Diarrhea. The updated
UPHS guidelines were reviewed and approved by the UPHS Pharmacy and Therapeutic
Committee on April 4, 2018. The pathway was updated to reflect the recommendations provided
in the UPHS guidelines and underwent one final round of asynchronous review with
stakeholders. The pathway was finalized on April 14, 2018 (Figure 4a–4d). Consensus was
achieved on all clinical questions.

Pathway Dissemination and Assessment
The final CDI treatment clinical pathway (Appendix H) was posted to our PennPathways site
on April 16, 2018. Our communication strategy involved using screensavers circulated on
desktops across the health system to publicize the pathway (Appendix I). Screen savers were
deployed across three hospitals on May 1, 2018. Our assessment included measuring pathway
adoption, which we defined as the intention, initial decision, or action to try or employ an
innovation or evidence-based practice.10 This outcome was assessed by measuring provider
views on our clinical pathways analytics dashboard. As of August 31, 2018, the pathway had
been viewed 325 times (Figure 3).
Figure 3. C. difficile treatment pathway views over time
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Figure 4a. Final C. difficile infection treatment pathway after stakeholder review and approval (view of entire pathway)
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Figure 4b. Final C. difficile infection treatment clinical pathway after review and approval from the stakeholder group (enlarged subset of the pathway)
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Figure 4c. Final C. difficile infection treatment clinical pathway after review and approval from the stakeholder group (enlarged subset of the pathway)
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Figure 4d. Final C. difficile infection treatment clinical pathway after review and approval from the stakeholder group (enlarged subset of the pathway)
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Pathway Development Resource and Time Requirements
Table 2. ECRI Institute - Penn Medicine EPC project roles and responsibilities
Role
Clinical Director
Pathways Program Manager
EPC Director
Information Specialist
Physician Research Analyst
Research Analyst
Project Coordinator
Reference Database Manager
Administrative Assistant

Responsibilities
Convene panel and oversee clinical pathway development and deployment, and final report
Manage pathway development and deployment, and draft final report
Oversee project, review rapid review, draft report and final report
Conduct rapid review searches
Assist in preparing rapid reviews, participate in pathway development, contribute to final report
Assist in preparing rapid reviews, contribute to final report
Coordinate team meetings, assist with preparing deliverables
Prepare literature database for rapid reviews
Provide administrative assistance

Table 3. UPHS clinical pathway development process steps and direct time allocation for pathway development and dissemination
UPHS Clinical Pathway
Development and Dissemination
Framework
1. Identify clinical leader
2. Recruit representative
stakeholders
3. Conduct a rapid review of
existing guidelines and
pathways
4. Develop pathway prototype for
stakeholder review at the initial
in-person meeting
5. Review evidence and the
pathway prototype with key
stakeholders and elicit feedback
6. Perform additional rapid
reviews as clinical questions
arise
7. Update prototype and refine
asynchronously
8. Quality assurance and finalizing
pathway content
9. Develop messaging strategy
and disseminate for clinician
use
10. Monitoring and Maintenance
Total Hours

Reference
Database
Manager

Project
Coordinator
and
Assistant

Total Hours

0

0

0

0

0

0

0

0

3

29

60

60

16

21

205

24

0

0

0

0

0

25

1

3

0

1

0

0

0

8

2

2

1

0

20

20

2

20

67

2

0

10

0

0

0

0

0

12

2

0

6

0

0

0

0

0

8

1

0

1

0

0

0

0

0

2

0
16

0
15

1
51

0
29

0
81

0
80

0
18

0
41

1
331

Clinical
Director

EPC
Director

Pathways
Program
Manager

Physician
Information
Research
Research
Specialist
Analyst
Analyst

0

0

0

0

0

1

0

2

0

4

12

3

1

0

3
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Discussion
Clinical pathways are one method of integrating evidence into local health care settings and
structures11,12 and the purpose of this ECRI Institute–Penn Medicine EPC project was to evaluate
the feasibility of using an AHRQ EPC report as input into our standard pathway development
and dissemination process,2 as well as examine how the report may have provided more value in
this process, and the time and resource requirements. For this pilot project, we selected the Early
Diagnosis, Prevention, and Treatment of Clostridium difficile: 2016 Update AHRQ EPC report,1
as C. difficile testing and treatment are areas with significant interest and activity in our health
system.

Utility and Applicability for Other Health Systems
The results of this pilot project showed that AHRQ EPC reports could be a useful
resource for health systems seeking to develop clinical pathways; however, these reports may be
insufficient when used as the sole resource for developing clinical pathways. Penn Medicine uses
a generalizable 10-step process for developing and disseminating clinical pathways, which can
be adopted by other health systems.2 For all pathways projects, we recruit stakeholders from
diverse functions, such as operations, quality, and informatics, in addition to those from related
clinical domains, as representation by key stakeholders is essential for pathway development and
adoption. This group is responsible for evaluating recent clinical practice guidelines and
pathways, and having a common understanding of the evidence is an essential precursor to this
step.5,13 For this pilot project, we used our process to develop an evidence-based clinical pathway
for C. difficile treatment and found that that the 2016 AHRQ EPC report1 was most valuable in
the early phase of this process, helping to establish a common understanding of the current
evidence across our diverse stakeholder group. We reviewed the relevant information from the
EPC report1 at the beginning of our initial in-person meeting. Since this report was viewed as
coming from a trusted and neutral source, stakeholders placed high value on the evidence
findings. We also found that this initial review of the report primed the group for further
discussion when guideline recommendations differed from each other. In terms of usability, we
found that information presented in a tabulated format or in forest plots was the most informative
and conducive for review with stakeholders. We focused on Tables 6, 7, and Appendix Figures
G16–G19 (forest plots) in the 2016 EPC report. We found that most stakeholders were able to
quickly understand the data, which was critical given the short amount of time available with
stakeholders. As our process relies on recent clinical practice guidelines and pathways to
facilitate rapid development of pathway prototypes, we found that the lack of synthesis of
guidelines and pathways in the EPC report1 limited the EPC report’s utility.
For this pilot project the pathway development process was supported by multiple
resources, including the CEP Director and PennPathways Program Manager (further discussed
below), responsible for developing the initial pathway prototype and managing the review
process, and an information specialist, research analyst, and physician research analyst,
responsible for conducting the rapid evidence review. Total direct hours spent by the CEP
Director and PennPathways Program Manager in developing the pathway and managing the
process were 67 and total direct hours required for conducting the rapid review and synthesizing
results were 272. Other health systems seeking to develop clinical pathways using a similar
approach might find it challenging to support 272 hoursor almost seven 40-hour weeksof
rapid review development to synthesize existing guidelines and pathways. Having such
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information available and synthesized in an AHRQ EPC report would facilitate the utility of an
EPC report in a local pathway development process.
Beyond examining the feasibility of this process, we also assessed utilization of our clinical
pathway for C. difficile treatment in the acute care setting by using our pathway platform
analytics dashboard (Appendix D). As of August 31, the pathway has been viewed 325 times.
View rates are comparable to our C. difficile testing pathway, which was launched on April 2,
2018. The promise of clinical pathways will likely be fully achieved only through tighter
integration of pathways into the electronic health record. Future developments for this pathway
include integration into the electronic health record to facilitate easier access to pathway support
within provider workflow and potentially developing order sets to support adherence to the
clinical pathway content. In our health system, integration of pathways will occur in phases.
Phase one includes two interventions (Appendix J): (1) embedding hyperlinks to the CDI
treatment pathway within the relevant medication ordering screens in the electronic health record
and (2) providing access to the clinical pathway library from within the electronic health record.
For this second intervention, clinicians will be able to browse and search for content without
having to leave the electronic health record. Phase one changes went live on September 17, 2018.
A discussion of this pilot project would not be complete without commentary regarding our
process and supporting infrastructure and considerations for adoption in other health care
settings. Our process utilizes existing, recent clinical practice guidelines and pathways to
facilitate rapid development of pathway prototypes. These products are advantageous as a
starting point for pathway development for a number of reasons. First, guidelines are an evidence
synthesis product and incorporate clinical judgment and provide recommendations, which are
especially helpful in decisions where the supporting evidence is unclear.14 In addition, utilizing
guidelines from major clinical societies and/or organizations may facilitate acceptance of the
related pathway in a local setting due to their high level of credibility or influence.15 Lastly,
creating pathway steps based on guideline recommendations greatly expedites the pathway
prototyping process. For this project, we found a lack of summarized guidelines in the AHRQ
EPC report,1 which prompted a rapid evidence review of recent guidelines and pathways by the
ECRI Institute. The PennPathways Program Manager used these results to develop a prototype
pathway with sufficient detail to guide clinical practice at the point of care. For settings that do
not have the resources or capacity to conduct this type of rapid evidence review, in the absence
of AHRQ EPC reports with summarized guidelines and pathways, it may be beneficial to
identify a masters-prepared nurse interested in evidence-based practice and/or investigating
partnerships with biomedical librarians to assist in conducting evidence searches (short-term)
and training for capacity-building (long-term).
Having a centralized program manager role that oversees daily management and continued
growth of the program is critical to its supporting infrastructure.2 In our setting, this role has
reporting lines to the CEP Director and the UPHS chief quality officer. Specific responsibilities
include providing direct support to pathway project teams through facilitating evidence review
meetings, development of pathways using the PennPathways platform, messaging the availability
of pathways to relevant stakeholders, working with stakeholders to integrate select pathways into
computerized clinical decision support interventions, reporting on the utilization and clinical
impact of pathways, and facilitating the updating of pathways as needed. This role is also
responsible for growing the program by communicating the benefits of the approach and tools to
internal stakeholders and the wider research community. This role often liaises with front-line
clinicians and has the responsibility for impact evaluation; therefore, a clinical background as
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well as an advanced degree with experience in quantitative and translational research methods is
important. We strongly recommend that this role directly report to quality and safety
management (e.g., chief nursing officer and/or chief medical officer), since clinical pathways
may have a considerable organizational or cultural impact. We recommend exploring the
development of evidence-to-practice translation committees in settings that do not have the
resources to support this role, as well as developing a senior nurse who has an interest in
evidence-based practice and evidence translation.
Finally, we use a pathway development and dissemination platform to support our
process.2 This platform was essential in our setting, given the geographic distribution of our care
settings. This platform also provides the advantage of rendering clinical pathways in a format
that is more conducive for viewing from within the electronic health record (a next step in our
evidence-to-practice strategy). For health systems or settings with limited resources or for those
that do not have this organizational complexity, utilizing technology tools commonly supported
by organizations, such as Microsoft Visio for developing pathways and Microsoft SharePoint or
a dedicated internal Web site for disseminating, may be sufficient in the early stages.
The Agency for Healthcare Quality and Research established the CDS Connect website to
facilitate dissemination of CDS artifacts across health care systems and other settings. The CDI
pathway was deposited on this website in October 2018. Other settings can download this
content to further develop rules and logic to facilitate integration into an electronic health record
or other technology.16

Lessons Learned and Applicability for Other EPC Reports
We utilized the UPHS standard, generalizable 10-step process for developing clinical
pathways to facilitate the integration of evidence into clinical practice.2 We found that although
the AHRQ EPC report1 was important in the early stages of this process, the lack of a synthesis
of existing guidelines and pathways may act as a barrier to utilizing EPC reports to develop
actionable tools for health systems. The UPHS process relies heavily on existing guidelines and
pathways to develop clinical pathways with the level of detail required for providing decision
support at the point of care. We recommend that AHRQ EPC reports include a summary and
grading of current guidelines and pathways (using approaches similar to those we outline) to
facilitate the use of EPC reports for this purpose. This additional content will be especially
critical for health care settings that lack resources to conduct rapid evidence reviews of existing
guidelines and pathways.
We noted a significant discrepancy between the 2016 EPC report1 and the most updated
guideline at the start of our project (IDSA 2011). Specifically, the AHRQ report supported use of
vancomycin as first-line treatment of non-severe CDI, while the IDSA guideline (2011)
recommended metronidazole as the first-line treatment. Of these two sources, the AHRQ report1
incorporated more recent evidence. There was discussion during the stakeholder meeting with
regard to whether the pathway should support the most recent evidence (use of vancomycin) as
found in the AHRQ report, since doing so would seemingly conflict with the guideline
recommendations. However, because a systematic review such as the AHRQ EPC report may
not be considered equivalent from a legal, regulatory, or payer perspective to a national
guideline, and because our experts were aware of the pending publication of an updated version
of the IDSA C. difficile treatment guideline, we decided to contact IDSA to determine the
expected date of release. Since the guideline was due to be released within days of our query, we
decided to wait for the guideline release to finalize our pathway. The updated IDSA guideline
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was published (February 2018) during the final stages of pathway development, and supported
the use of vancomycin as first-line therapy for non-severe CDI, which was consistent with the
AHRQ EPC report.1 Thus, we did not have to make the challenging decision of creating local
guidance that was consistent with the most updated evidence but inconsistent with national
guideline recommendations. This situation illustrates that despite the unique value of AHRQ
EPC reports, when kept up-to-date, these reports may not impact care unless national guidelines
are also updated and are informed by AHRQ EPC reports or other systematic reviews of the
latest evidence. Thus, we recommend AHRQ target relevant clinical societies in their EPC report
dissemination strategy to ensure these important bodies are proactively informed of relevant EPC
reports. In addition, to maximally impact clinical practice, the AHRQ EPC program should
continue to grow partnerships with medical societies and other bodies that develop clinical
practice guidelines, to ensure such guidelines are informed by the latest evidence available.
Other recommendations for the AHRQ EPC program include (1) facilitating the sharing of
clinical pathways across health systems by providing a moderated platform to host evidencebased clinical pathways from health systems or other organization (or help facilitate the
development of a consortium of academic medical centers to store and manage content) and (2)
developing a methodology or tool for assessing the trustworthiness of clinical pathways.

Conclusions
The objective of this pilot project was to identify novel dissemination methods for AHRQ
EPC reports. The ECRI Institute–Penn Medicine EPC opted to develop a clinical pathway, which
can be an effective method for facilitating the integration of evidence into practice.11,12 We used
the AHRQ EPC report1 findings as input to a standard process for developing and disseminating
evidence-based clinical pathways. The AHRQ report1 offered value by providing a concise
summary of the evidence, which was beneficial mainly because the evidence presented in the
EPC report was current. We recommend that the AHRQ EPC program prioritize updating EPC
reports by focusing on topics that address clinical and quality priorities of health systems.
We typically use clinical practice guidelines and existing pathways to develop our evidencebased clinical pathways. For this project, ECRI Institute conducted a rapid evidence review of
guidelines and pathways as the AHRQ EPC report1 did not contain this information. Our
pathway development process is a viable approach for other health systems;2 however, to
facilitate this process, we recommend that the AHRQ EPC program include a synthesis of recent
guidelines and pathways, as well as a grading of guideline quality, in their future reports to
facilitate use of EPC reports in local pathway development processes. Our report included time
and resource requirements to estimate the potential AHRQ EPC effort required for this
recommendation.
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Appendix A. University of Pennsylvania Health System
Guidelines, Pathways, and Algorithms Standard
Medline Search Methods
0_filter_pathways-algorithm: Stock pathways search
1. exp Critical Pathways/
2. ((clinical or critical or care) adj path$).mp.
3. (care adj (map$ or plan$)).mp.
4. patient care planning/
5. algorithm$.mp. or exp Algorithms/
6. or/1-5
7. nursing protocol$.mp.
8. (nursing adj (care plan or protocol$)).mp.
9. professional standard$.mp.
10. or/7-9
11. 6 or 10
0_guideline: Basic search terms for guidelines
1. (guideline* or guidance).mp. or exp Guideline/ or exp Practice Guideline/

A-1

Appendix B. PennPathways Online Library (subset) and Example Pathway

B-1

B-2

Appendix C. PennPathways Mobile Application

C-1

Appendix D. PennPathways Analytics Dashboard

Screenshot date: May 2018

D-1

Appendix E. CEP Trustworthy Guideline Appraisal Tool
CEP Trustworthy Guideline Appraisal Tool
Development version: February 2014
The purpose of this instrument is to focus on the aspects of a guideline that may reduce the trust
a clinical user can have in the guideline and distinguish weaknesses in documentation (e.g.,
guideline does not have a documented updating process) from weaknesses in the guidance itself
(e.g., recommendations are outdated). It is based on the eight domains included in the Institute of
Medicine’s publication: Clinical Practice Guidelines We Can Trust (1).
Current appraisal instruments like AGREE (2) and the G-I-N standards (3) emphasize
documentation. They are important standards for guideline developers but may be harder for
clinicians and other persons who are not methodology experts to apply, and their length may
discourage their use outside of formal systematic reviews and health care technology assessment
(HTA) reports. This new instrument is designed to be brief, and easy and consistent to apply.

1. Transparency
Guideline Definition
Rating
A

Guideline development methods are fully disclosed.

B

Guideline development methods are partially disclosed.

C

Guideline development methods are not disclosed.

The grader must refer to any cited methods supplements or other supporting material when
evaluating the guideline. Methods should include:
 Who wrote the initial draft
 How the committee voted on or otherwise approved recommendations
Evidence review, external review and methods used for updating are not addressed in this
standard.

2. Conflict of interest
Guideline Definition
Rating
A

Funding of the guideline project is disclosed, disclosures are made for
each individual author, and there are no potential financial or other
conflicts in the guideline project funding or among the lead authors.

B

Guideline states that the lead authors have no potential financial or other
conflicts,
but does not disclose the funding source for the guideline project.

C

One or more lead authors, or the guideline project as a whole, is funded
by a sponsor with potential financial or other conflicts of interest.

NR

Guideline does not report on potential conflicts of individual authors or the
funding of the guideline.
E-1

For purposes of this checklist, conflicts of interest include employment by, consulting for, or
holding stock in companies doing business in fields affected by the guideline, as well as related
financial conflicts. This definition should not be considered exclusive.
As much as anything, this is a surrogate marker for thorough reporting, since it may be assumed
that guideline projects are funded by the sponsoring organization and many authors think it
unnecessary to report a non-conflict.

3. Guideline development group
Guideline Definition
Rating
A

Guideline development group includes 1) methodological experts, 2)
representatives of multiple specialties, and 3) representatives of patients
or the general public.

B

Guideline development group includes representatives of two of the
above numbered categories, but not all three.

C

Guideline development group includes only one or none of the above.

NR

Affiliations of guideline developers not reported.

The purpose of this standard is to ensure that supporters of competing procedures, clinicians with
no vested interest in utilization of one procedure or another, methodologists, and patients or
potential patients are involved in development of the guideline. Involvement of methodologists
or HTA specialists in the systematic review represents sufficient involvement in the guideline
development group for our purposes. In the absence of any description of the guideline group,
assume the named authors of the guideline and any corresponding systematic reviews are the
guideline group.

4. Systematic review
Guideline Definition
Rating
A

Guideline is based on a systematic review of the evidence.

B

Guideline is based on a review which does not meet systematic review
criteria,
or cannot be readily obtained.

C

Guideline is not based on a review of the evidence.

In order to qualify as a systematic review, the review must do all of the following:
 Describe itself as systematic or report search strategies using multiple databases
 Define the scope of the review (including key questions and the applicable population)
 Either include quantitative or qualitative synthesis of the data or explain why it is not
indicated
Note: the review can be incorporated into the guideline document or published separately and
referenced in the guideline document. The review does not need to be performed by the same
group that develops the guideline.

E-2

Note: this element does not address the quality of the systematic review: simply whether it exists.
Concerns about quality or bias of the review will be discussed in text, where the analyst will
explain whether the weaknesses of the review weaken the validity or reliability of the guideline.
Note: a guideline may be rated B on this domain even if the review on which it is based is not
available to us. This potential weakness of the guideline should be discussed in the report.

5. Citing and grading the supporting evidence
Guideline Definition
Rating
A

Specific supporting evidence (or lack thereof) for each recommendation is
cited and graded.

B

Specific supporting evidence (or lack thereof) for each recommendation is
cited but the evidence is not graded.

C

Recommendations are not supported by specific evidence.

To score a B on this domain, recommendations should include specific citations to the relevant
evidence, specific references to evidence tables or written evidence summaries that include
citations, or an indication that no evidence was available. The use of any standardized system to
grade the evidence supporting a recommendation is acceptable for purposes of supporting an A
rating.

6. Recommendations
Guideline Definition
Rating
A

1) Considerations for each recommendation (i.e., benefits and harms of a
particular action) are documented and a strength of recommendation is
provided; and 2) recommendations are presented in an actionable form.

B

Either one or the other of the above numbered criteria is met.

C

Neither of the above criteria are met.

The use of any standardized system to grade the strength of a recommendation is acceptable for
purposes of this appraisal. In order to be actionable, the guideline recommendation should
specify the population to which the recommendation applies, the intervention in question, and
the circumstances under which it should be carried out (or not carried out). The language used in
the recommendations should also be consistent with the strength of the recommendation (e.g.,
directive and active language like “should” or “should not” for strong recommendations, and
passive language like “consider” for weak recommendations). A figure or algorithm is
considered actionable as long as it is complete enough to incorporate all the applicable patients
and interventions. Please see the NICE manual (4) for a helpful discussion of actionability in
guidelines.

E-3

7. External review
Guideline Definition
Rating
A

Guideline was made available to external groups and/or the public for
review.

B

Guideline was reviewed by officers or members of the sponsoring body
only.

C

Guideline was not reviewed by anyone outside of the authoring
committee.

NR

No external review process is described.

The purpose of this domain is to report whether or not there was consultation with persons or
groups who might have a different perspective than members of the organization developing the
guideline. If the guideline was reviewed and/or voted on by the board of the sponsoring body
only, that is not an outside review, and this domain would be marked “B.” NR is likely to be
common for this domain.

8. Updating and currency of guideline
Guideline Definition
Rating
A

Guideline is current and an expiration date or update process is specified.

B

Guideline is current but no expiration date or update process is specified.

C

Guideline is outdated.

A guideline is considered current if it is within the developers’ stated validity period, or if no
period or expiration data is stated, the guideline was published in the past three years (NOTE: the
specific period may be changed at the discretion of the analyst reviewing the guideline, based on
whether the technology is mature and whether there is a significant amount of recent evidence).
A guideline must address new evidence when it is updated. A guideline which is simply reendorsed by the panel without searching for new evidence must be considered “outdated.”

Reporting the results of this appraisal
We do not attempt to convert the results of this appraisal into a numeric score. Instead we present
a table listing the guidelines and how they are rated on each standard. Colored cells in the table
reinforce the grades in the table, though use of color is optional. This facilitates qualitative
understanding by the reader, who can see for what areas the available guidelines as a group are
weak or strong as well as which guidelines are weaker or stronger.
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Sample guideline appraisal table
Domain

Guideline A Guideline B Guideline C Guideline D

1. Transparency

A

B

B

C

2. Conflict of interest

A

B

NR

C

3. Development group

C

C

C

C

4. Systematic review

A

A

B

B

5. Grading of evidence

B

NR

NR

B

6. Recommendations

A

B

A

B

7. External review

B

NR

NR

C

8. Updating

A

B

B

C

Reporting the level of evidence
The purpose of the Trustworthy Guideline appraisal is to assess the methodologic reliability of
the guideline and its development, and not to assess the level or quality of evidence for specific
guideline recommendations. This is because guidelines usually include multiple recommendations, some of which may be supported by better evidence than others.
The suggested place for reporting level of evidence is in the table of recommendations, beside or
immediately below each recommendation from each guideline developer. That way the reader
can easily determine which recommendations are supported by reliable evidence and which have
to be based on expert opinion. Numerous scales are already available, such as the one from the
GRADE Working Group (5).
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Appendix F. Modified AMSTAR Scale

F-1

Appendix G. IDSA 2018 Clinical Practice Guideline
Recommendation Differences as Noted in the Pathway
[1] The IDSA doesn't provide a definition for CDI recurrence: Do we want to keep the ACG definition of
"CDI within 8 weeks of completion of therapy", remove, or modify?
[2] IDSA definitions for SEVERE CDI:
(2.1) IDSA now recommends avalues for serum creatinine levels (i.e. <1.5 mg/dL) -- Should we
use this definition or continue to use the guidance of 1.5 times the baseline?
(2.2) IDSA guidelines do not include age in the definition -- Should we continue to include this in
our definition?
[5] Fulminant CDI: The IDSA recommends that "Antibiotic therapy should be started empirically if a
substantial delay in laboratory confirmation is expected (eg, >48 hours) OR IF PATIENT PRESENTS
WITH FULMINANT CDI. For other patients, antibiotic therapy should be started after diagnosis to limit
overuse of antibiotics and associated toxicities including overgrowth of multidrug-resistant pathogens"
- Should we recommend empiric treatment for fulminant, with the condition that a CDI test be submitted?
[6] Vancomycin, fidaxomycin, and metronidazole: IDSA guidelines recommend vancomycin or
fidaxomycin (use of fidaxomycin may be associated with a lower likelihood for recurrence) and
recommend starting with 10 days and then extending to 14 if symptoms haven’t resolved
(6.1) Should we include fidaxomycin?
(6.2) Duration: should we adopt these recommendations
(6.3) For non-severe: metronidazole is recommended in cases where access to
vancomycin/fidaxomycin is limited: Should we remove metronidazole? If we do this, we could
collapse the non-severe and severe categories...
[7] Treatment Contraindications: No guidance provided in the IDSA guidelines -- remove table to avoid
confusion?
[8] Imaging: The IDSA doesn't provide guidance on imaging. Should we recommend imaging? If so,
please provide responses to the following questions regarding imaging types A and B below:
(A) Abdominal CT with PO/IV contrast (or does the team recommend non-contrast?)
(B) Abdominal x-ray with patient in an upright position
(8.1) Should one or both be recommended?
(8.2) Are there other studies that you'd recommend in addition or in place of A and B?
[9] Follow up during initiate episode treatment: The IDSA does not provide guidance -- Should we keep
our recommendation of 5 days?
[10] IDSA recommends vancomycin 125 mg, Q6, 10 days if metronidazole was used for the initial
treatment. If we opt to include metronidazole as a recommendation for an initial episode of non-severe
CDI, then should we include this IDSA recommendation?
[11] Recurrent CDI: Treatments have been updated to reflect IDSA recommendations: please review and
provide feedback, if any.
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Appendix H. Final CDI Clinical Pathway
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Appendix I. Screen Savers Used for Messaging the C. difficile
Treatment Pathway
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Appendix J. Clinical Pathway Integration into the Electronic
Health Record (Phase One)
Example 1: The oral vancomycin ordering screen in the electronic health record includes a link to the
Clostridium difficile treatment pathway. Ordering providers can click on this link to review the algorithm for
evidence-based CDI treatment.

Example 2: Clinicians are able to view the clinical pathways library from within the electronic health record.
Clinicians can search or browse the library and can click on a pathway to review the details.
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In this example, the Clostridium difficile treatment pathway is displayed. Clinicians can click on the decision
points (displayed in yellow) to traverse the pathway and understand treatment guidance.
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