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* |dentify key challenges facing pediatric clinical pathways programs in
today’s rapidly changing environments.

* Describe emerging innovations in pathway development,
implementation, and measurement that are shaping pediatric care.

* Discuss future directions for pediatric clinical pathways, including
opportunities to strengthen collaboration, learning, and impact.
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? Challenges: Themes That Have Emerged @ )OS HOFKINS

Translating Evidence Into Practice Remains a
Struggle

e Rapid growth of medical knowledge
outpaces clinicians’ ability to stay current,
widening the evidence-to-practice gap

* Pathways are intended to close this gap,
but only if they are usable, trusted, and
embedded in workflow

 Several talks highlighted how outdated
pathways, static PDFs, or poorly defined
populations undermine credibility and
adoption
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? Challenges: Themes That Have Emerged JOI?N§HQQIEINS

Adoption Is Primarily a Human and
Cultural Problem, Not a Technical One

* Resistance to change, preference for
familiar workflows, and skepticism of
externally driven pathways persist

* Adoption varies by role (physicians,
residents, nurses), training level, and
care setting

 Successful programs invested heavily in
change management, leadership

sponsorship, super-users, and repeated
reinforcement

WOULD BE REDUCED IF |
_NARRATED THE REASONS WHY
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? Challenges: Themes That Have Emerged

Pathways That Are Not Integrated Into the
EHR Create Friction and Data Blind Spots

e Static PDFs and external links require
clinicians to toggle systems, reducing
use

* This lack of integration makes it difficult to
track adherence, define populations, and
measure outcomes reliably

* Integration efforts face technical,
financial, and workflow barriers—but
institutions that invested saw

measurable gains in visibility and
engagement
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 Measurement |Is Hard—Especially
Defining the “Right” Population and
Metrics YOU GET A DASHBOARD! YOU GET

* Inconsistent cohort definitions lead to s A DASHBOARD!
misleading or non-actionable results

* Over-measurement delays projects and
overwhelms teams

* Equity analyses (e.g., lipid screening

L — e — -
B T

disparities) revealed unintended | SS"FVERYBODY CETSA
consequences and system-level barriers DASHBOARD!

» Sustained trust requires stable
denominators and transparent data
governance >
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? Challenges: Themes That Have Emerged

Sustaining and Scaling Pathways Requires
Infrastructure

* Growth is messy

* introduces challenges around prioritization, ownership,
review cycles, and resource allocation

* Programs struggle without dedicated roles for
pathway coordination, analytics, and Ql support

* Training new champions (faculty, residents, nurses)
is essential to avoid burnout and bottlenecks

* Several institutions responded by formalizing
academies, centralized dashboards, or
standardized review frameworks
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? Innovations: What is Already Happening

EHR Embedded - Data Collection

« Software and « Human * Making it
technology Factors in easier to
Improves care Clinical gauge impact

Pathways
work
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* Health Information Technology systems Johns Hopkins All Children’s Hospital

are known to improve outcomes, quality & e e

of care and resource utilization (Neame) =
yet many pathways are still static
workflows in PDF format

* Some teams shift from PDF only to EHR
digitally embedded work through order
sets or third party products

* New products and technology are
rapidly changing, new features

* Benefits: Solves adoption and
measurement issues

 Downside: Not as robust as PDFs ——
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? Innovations: Clinical Pathway Mobile Apps

Boston Children’s Hospital

11105 B oA T 62%m

* Teams are bringing Clinical
Pathways to the bedside

* Human Factors is key when
implementing work

Choose a

clinical pathway.
<{ Back ADHD, Complex

e Benefits: allow the tool to be at
the bedside

 Downside: expensive, time
consuming
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? Data Collection

* Data is important to help get buy in
from teams
* “Transparent sharing of health data with &=
developers, users, and key stakeholders
builds trust and engagement, which in e
turn enables continuous learning and
measurably improves care quality and o

outcomes.” (National Academy of
Medicine) Medication

* The work of finding discrete data Outcome g
. e . . @ | S
elements for analysis is labor intensive

* Al supported Chart Abstraction Tools
turn charts into structured data for
much faster analysis- from weeks to
minutes =_—

PATHWAYS4KIDS

Structured Data

Diagnosis

Date

Image credit: Brim Analytics



? Innovations: Data Collection Examples

JOHNS HOPKINS

MEDICINE

JOHNS HOPKINS
ALL CHILDREN’S HOSPITAL

HE BN i ]

Tool

Primary Focus

How Al Is Used

Key Use Cases

Brim Analytics

Research & registry chart abstraction

Uses LLMs to define variables in plain English and
automate abstraction

Research studies, cancer registries,
quality initiatives; integrates with REDCap

Astrata (Chart Review)

HEDIS abstraction

NLP guides abstractors directly to relevant evidence
in the chart

HEDIS measures, efficiency gains,
improved Star ratings

Autonomize Al (Medical Chart
Review Copilot)

Clinical chart review

Transforms multi-source, multi-format data into
structured, searchable summaries

Chart review, patient summaries, clinical
and quality analysis

Carta Healthcare

Registries, research, and trials

Al tools (Atlas, Harbor) automate data collection and
analysis

Registry abstraction, research analytics,
clinical trial matching

HIPAA-compliant generative Al finds and

Retrospective research, quality

Hathr.Al Large-scale chart review : . .
summarizes relevant chart data improvement analysis
Specialty-specific EHR review Automated extraction of structured variables from Ophthalmology registries, specialty-
OphthoACR o )
(ophthalmology) complex notes specific analytics
Reveleer Health plan abstraction Al maps chart findings to care gaps and risk Regulatory compliance, risk adjustment,

adjustment codes

quality reporting
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What about Al?

Great for gut checks on data, easy
entry to

* Descriptive statistics
e Statistical analysis
* Basic chart creation

Nc3a+ ve \1

S‘l(eweo\

Confirmation is always recommended
due to hallucinations and
inaccuracies but it’s a good start ==
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Prompt:

‘I have a dataset evaluating an asthma clinical pathway implemented on April 1, 2025 to reduce
unnecessary chest X-rays.

Please do the following:

« Calculate basic descriptive statistics (mean and median) for the percentage of unnecessary
chest X-rays in the pre-implementation vs post-implementation phases.

« Use an appropriate statistical test to determine whether the change is statistically significant
(e.g., two-proportion z-test or chi-square test)

« Create a publication- or conference-ready line graph with individual points, a dotted line at
showing date of implementation, and clearly showing the percentage of unnecessary chest X-
rays over time pre vs post implementation”

PATHWAYS4KIDS



? Innovations: Data Analysis

Unnecessary Chest X-Rays Over Time
Asthma Clinical Pathway Implementation

50 +

45 A
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30 4

Unnecessary Chest X-Rays (%)
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/&) JOHNS HOPKINS

MEDICINE

JOHNS HOPKINS
ALL CHILDREN’S HOSPITAL

EEENE @
Descriptive statistics

Outcome: % of unnecessary chest X-rays
Pre-implementation (Jan—Mar 2025)
*Mean: 49.16%

*Median: 49.55%

Post-implementation (Apr—Jun 2025)
*Mean: 24.00%
*Median: 23.75%

Absolute reduction: ~25 percentage points
That is a ~50% relative reduction, which is clinically and operationally meaningful.

Statistical significance

Because this is a binary outcome at the patient level (unnecessary
CXR vs not) aggregated over time, a two-proportion z-test is
appropriate and standard for pathway evaluations.

Test performed

*Two-proportion z-test

*Pre: total unnecessary CXRs =+ total asthma cases (all pre weeks
combined)

*Post: total unnecessary CXRs + total asthma cases (all post weeks
combined)

Results
«Z-statistic: 8.76
*p-value: < 0.000000000000000001 (= 1.9 x 1078)

Interpretation
The reduction in unnecessary chest X-ray utilization following
pathway implementation was statistically significant (p < 0.001).
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? Innovations: What Else?

Other Potential Al Implications?

« Generate Algorithms

« Upload a publication and give it
basic directions

« Al generated pathway simulations

* Check logic
* Run a practice patient through

the algorithms

Create documents
 Create GPT Prompt teams to

create PDFs by asking
guestions

Identify Risk Factors for Sepsis:
- Recent infection or illness
Immune compromise
- Neonatal status (< 28 days)
- Presence of invasive devices

Initial Assessment:
- Vital signs (Temp, HR, RR, BP, 02 Sat)
- Assess for signs of sepsis:

- Altered mental status
- Tachycardia
- Tachypnea
- Hypotension
Prolonged capillary refill
- Mottled skin

the citations

Age-specific vital sign upper limits:
Neonate: HR > 180, RR > 60

- Infant: HR > 160, RR > 50

~Toddler: HR > 140, RR > 40
Child: HR > 130, RR > 30

- Teenager: HR > 110, RR > 20

Signs of Sepsis Present?

Initial Resuscitation:
- Administer Oxygen
Obtain IV/IO access
- Draw blood cultures, lab tests
- Start broad-spectrum antibiotics within 1 hour

Continue monitoring and reassess regularly

Evaluate for Shock:
- Compensated shock:

- Normal BP but poor perfusion
Hypotensive shock:

- Low BP with poor perfusion

Fluid Resuscitation:

- 20 mL/kg bolus of isotonic crystalloid over 5-10 minutes
- Reassess after each bolus for signs of fluid overload

Repeat boluses as needed (up to 60 mL/kg within first hour)

Continued Management:
Consider inotropic support if poor perfusion persists (e.g., dopamine, epinephrine)
- Monitor for signs of organ dysfunction
- Additional supportive care as needed

Follow-Up:
Continue monitoring vital signs, perfusion, organ function
- Adjust treatment based on response and lab results
- Consider transfer to PICU if condition worsens
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Generate a code for google collab with a detailed algorithm for the
clinical care of pediatric sepsis based on the best evidence and include
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Increased < e Shared learning
e Shared resources

Collaboration

e Establishing Best practices
Setting < e Sharing Standard measures

Standards e Benchmarking key measures while
allowing for local customization

PATHWAYS4KIDS
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* Collaborative networks
accelerate the spread of
evidence-based practices

e Shared learning reduces
unwarranted variation in care

« Communities of practice
support sustained adoption and
Improvement

* Learning health systems enable
continuous feedback and
refinement

PATHWAYS4KIDS
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e BPD Collaborative

* National collaborative efforts in bronchopulmonary dysplasia have

demonstrated measurable improvement through shared data and
implementation strategies.

e Vermont Oxford Network

* NICUs working together, sharing data and evidence-based

improvement strategies through a learning network sharing best
practices and driving measurable improvements

PATHWAYS4KIDS



? Shared Learning

We’ve already started this work
* Virtual webinars

* Conferences like this one

* Poster Sessions

* One on one connections

* Our team met with another about
how we developed and implemented
our Sepsis work

* MOC credit help
e Slack and now Forums

FORUMS

ome to Pathw

4Kids.org » Forums

Forum
Announcements
Welcome to the Pathways4Kids Community Forum.

This space is for members to ask questions, share resources, discuss clinical pathway
development, implementation, measurement, and research, and learn from one
another across institutions.Please post in the appropriate topic area and keep
discussions collaborative and respectful.

6 Conference

Use this forum to ask questions, share insights, and continue conversations related to
the 2026 Pathways4Kids Conference, including sessions, posters, and logistics.

Community Q&A & Learning

Ask questions, share resources, and learn from peers across institutions working on
pediatric clinical pathways.
Implementation & Measurement

Share guestions and lessons learned about rollout, metrics, dashboards, PDSA cycles,
and sustaining change in real-world settings.

Clinical Pathway D

opment

Use this space to share resources, discuss pathway design, evidence selection, scope
dedisions, and alignment with national guidelines.

Topics

0
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This has been happening on a small scale

People are already networking and helping each other sharing
documents:

* Operational definitions

* Data request template

e Rubric for prioritization

* Org charts

* Pathway application processes
* Approval processes

PATHWAYS4KIDS
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Clinical Pathways Programs in
Children’s Hospitals
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BAcEGRIUNS Anb oeaecTive: Climical patbways translate best evidence inko the local context of a
care setting through structured, multidisciplinary care plans. Little s known about dinical
pathway programs in pediatric settings. The purpose of this study was to determine the preva-
lence of dinical pathway programs and describe similarities and differences.

meTioes: We performed a cross-sectional web survey to assess the existence of a dinical path-
way program, number, type, and creation or revision of clinical pathways, and its characteris-
tics in the 111 hospitals of the Pediatric Research in Inpatient Settings network.

nesors: Eighty-one hospitals responded to the survey [73% response rate). Mast baspitals had
a clinical pathway program (63%. 0 = 50 of 80) that was hospital-wide [T0%, = 35 of 50).
Freestanding children's (48%, n = 39 of B1), academic [60%, n = 43 of 72, teaching hespitals
(96%, n = 78 of 81)] made up the largest proportion of survey respondents. There was no
funding for nearly half of the programs [n = 21 of 46, 46%). Over a quarter of survey re-
spandents reported no data collected to assess pathway utilization and /or care outcomes
(n =19 af 71, 27%).

eomclsiens: Greater than halfof r confirmed exi af a program. Fr

academic teaching hospitals accounted for the mest responses. However, neady half of sur-
weyed programs were unfundsd, and many are unable o measure their pathway outcomes or
demanstrate improvement in care. Survey r ‘wene i about partic

in a mational collaborative on pediatric dinical pathways.
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'SYSTEMATICREVIEW ~ OpenAccess
. ®]
Models and frameworks for assessing ity

the implementation of clinical practice
guidelines: a systematic review

Nicole Freitas de Mello'*' @, Sarah Nascimento Silva*®, Dalila Fernandes Gomes'*@,
luliana da Motta Girardi*® and Jorge Otavio Maia Barreto™®

(2024) 159 Implementation Science

Abstract

ind The implementation of clinical practice guidelines (CPGs) is a cyclical process in which the evalua-
tion stage can facilitate continuous improvernent_Implementation science has utilized theoretical approaches, such
a¢ models and frameworks, to understand and address this process. This article aims to provide a comprehensive
averview of the models and frameworks used to assess the implementation of CPGS.
Methods A systematic review was conducted following the Cochrane methodalogy, with adaptations to the "selec-
tion process” due to the unique nature of this review. The findings were reported following PRISMA (Preferred
Reporting Items for Reviews and M ly feporting guidelines. Electronic databases were searched
from their inception until May 15, 2023, A predetermined strategy and manual searches were conducted to identify
relevant documents from health institutions werldwide. Eligible studies presented models and framewarks for assess-
ing the implementation of CPGs. Infarmation on the characteristics of the documents, the context in which the mod-
els were used (specific objectives, level of use, type of health service, target group), and the characteristics of each
medel or framework (name, domain evaluated, and model limitations) were extracted. The domains of the models
were analyzed according to the key constructs: strategies, context, outcomes, fidelity, adaptation, sustainability, pro-
«cess, and intervention. A subgroup analysis was performed grouping models and frameworks according to their levels
of use (clinical, organizational, and policy) and type of health service (community, ambulatarial, hospital, institutional).
The JBI's critical apgraisal tools were utilized by two independent researchers to assess the trustwaorthiness, relevance,
and results of the included studies,
Results Database searches yielded 14,395 studies, of which 80 full texts were reviewed. Eight studies were included
in the data analysis and four methodological guidelines were additionally included from the manual search. The
risk of bias in the studies was considered non-critical for the results of this systematic review. A total of ten models/
frameworks for assessing the implementation of CPGs were found. The level of use was mainly policy, the most come
mon type of health service was institutional, and the major target group was professionals directly involved in clinical
practice. The evaluated domains differed between the models and there were also differences in their conceptualiza-
tion. All the models addressed the domain "Context’, especially at the micre level (8/12), followed by the multilevel
{7/12). The domains "Outcome™ (9412), “Intervention” (8/12), "Strategies” (7/12), and "Process” (5/12) were fraquently
addressed, while "Sustainability” was faund only in one study, and "Fidelity/Adaptation” was not observed.
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Full st af authar information is avalable at the end of the article
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Having a collection of these

resources in one place might

be the best use case for this Resource Library
group S

educational resources shared across
the Pathways4Kids community. This
library includes quarterly meetings,
conference content, and other

What Wou Id be most member-only materials as they

become available.

meaningful? What would

you want to see?
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As a group we could work on:
* Best practices
* What development and implementation has worked for other teams
e Sharing standard measures
* Which measures mean the most for specific diseases
* Benchmarking key measures
* How are we doing compared to others?

* Transparent pathways published online
* Benefits the whole healthcare community

PATHWAYS4KIDS
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* Individually:
* Take one thing learned from this conference and try it out

* Encourage public transparency of your pathways to support your local
network of patients

* Try and get basic data from at least one pathway and then publish
* As a Group:

* Engage support and mentor other pathway teams
* Pathways4Kids Forum

* Work together to Publish
e Share pathways work at conferences (Posters, CME presentations)

PATHWAYS4KIDS
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Where do you see the greatest opportunity for

us to amplify impact with pediatric clinical
pathways?
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What resources would you love to see shared
from other clinical pathways programs?
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How can this group contribute to improving the
work of clinical pathways?

PATHWAYS4KIDS
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Looking ahead 3-5 years, what capabilities will

be most critical for pediatric clinical pathways
programs to succeed?
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Thank You

Courtney Titus
ctitus3@jhmi.edu
LinkedIn: Courtney Titus
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