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Summary

Concern over patient safety issues associated with inadequate tracking of test results has grown over the
last decade, as it can lead to delays in the recognition of abnormal test results and the absence of a
tracking system to ensure short-term patient follow-up.1,2 Missed abnormal tests and the lack of necessary
clinical follow-up can lead to a late diagnosis. Studies have found that the average duration of time from
first symptom recognition to diagnosis, and finally to the initiation of lung cancer treatment is more than 4 2
months.3 Research has found that even a four-week delay in cancer treatment is associated with increased
mortality.4 Failure to recognize an abnormal test result creates missed treatment opportunities and is
associated with higher healthcare costs.5

There are health disparities in cancer mortality rates and shorter survival times associated with race and
socioeconomic status.6,7,8,9 In radiology, social determinants of health lead to the disparate use of imaging
services, which can delay diagnosis and treatment.10 A study in Michigan found that patients at the
greatest risk of late-stage cancer diagnosis and death were patients under 65 who were insured by
Medicaid.11

To address these concerns, this Ambulatory Safety Net (ASN) innovation built on the work done by Kaiser
Permanente Southern California, which developed the notion of a safety net in ambulatory settings.12
“Safety net” is defined many ways in healthcare settings, but a literature review on the topic developed a
collective definition: “A consultation technique to communicate uncertainty, provide patient information on
the red-flag symptoms, and plan for future appointments to ensure timely re-assessment of a patient’s
condition.”13 Furthermore, safety nets are developed in hospitals mainly through inpatient settings. The
Brigham and Women'’s Hospital's (BWH) Patient Safety Collaborative, which included Ambulatory Patient
Safety, Radiology Quality and Safety, and the Center for Evidence-Based Imaging (CEBI) teams, identified

a gap and need for a safety net in their ambulatory care setting. This collaborative defined an ambulatory
care setting as any outpatient setting or any place where a same-day procedure can be conducted, or any
medical service that can be performed in a hospital that does not require hospital admission.14
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Starting in 2017, the BWH Patient Safety Collaborative began to brainstorm ideas to prevent missed and
delayed cancer diagnoses. Specifically, they investigated radiologist follow-up recommendations and
colonoscopy test follow-up after abnormal test results to design a lung cancer safety net and a colon

cancer safety net.1 The ASN was constructed for colon cancer by creating a quality metric to track the
percentages of patients over time who were scheduled for or completed a colonoscopy following safety net
outreach to the patient.1 After a test result was flagged, an outreach worker would contact the patient to
ensure follow-up tests were scheduled.1 The quality metric for the lung cancer ASN was the proportion of
patients with a scheduled or completed chest computed tomography (CT) scan after appropriate follow-up.1
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The ASN initial study in radiology revealed some additional challenges and substantial gaps that led the
CEBI team to seek equity-informed, highly reliable solutions. One gap discovered by the team is how
radiologists report and make recommendations, including what recommendation is clinically necessary and
in what time frame follow-up is needed. Further, the CEBI team realized they needed systems to determine
whether radiology reports contained a follow-up recommendation (e.g., an artificial intelligence algorithm
was developed and is now available in the public domain, whether follow-up happened and if not, how to
ensure follow-up happens).25 For more details on this expanded literature base on the various phases of
this innovation, please see references to The Brigham and Women'’s Hospital, Center for Evidence-based
Imaging Team Articles.

Date First Implemented

2017-01-01

Problem Addressed

The purpose of the innovation is twofold: (1) to construct an ASN to prevent missed and delayed diagnoses
of colon cancer and lung cancer, and (2) to build a system from the point of test-ordering to the completion
of guideline-based recommended follow-up care. The colon cancer safety net was constructed based on
prior colonoscopy procedures. The lung cancer safety net was constructed based on radiologist
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recommendation for follow-up imaging when an incidental lung nodule is discovered by a radiologist during
chest x-rays or CT scan interpretation.

Description of the Innovative Activity

An ASN is a collection of tools, reports, registries, and workflows built into an outpatient setting wherein the
results lead to better test result management and a more reliable system of communicating key health
information.1 The goal of the ASN tools is to track abnormal test results and ensure medically necessary
follow-up. Key components of the ASN innovation include working groups to steer the process, design, and
deployment of reports and registries that combine electronic and manual entry tools, patient tracking, and
outreach.

Working groups must be convened to establish a meeting schedule, design agendas, and conduct the
work of building the safety net. The focus of working group meetings is subject to change, and it may be
expanded or altered based on preliminary findings and implementation needs. Working groups meet
periodically; it may take several years to build tools that garner results. Quality improvement is a crucial
aspect of ASN. The BWH Patient Safety Collaborative used a Plan-Do-Study-Act (PDSA) model of quality
improvement to identify missing elements and illuminate key gaps strategically and systematically to
continuously revise and improve the implementation.

Reports and registries must be designed by administrative teams and created by following an iterative
process. The process typically starts by identifying key variables in electronic health records, and it
determines what data needs to be collected. Then, it establishes reliable data collection. After all data
components are captured reliably, the electronic health records team can design refreshable registries and
reports that capture the data for review. The creation and validation of registries and reports can take six
months with input from various clinical and administrative stakeholders. Furthermore, the BWH Patient
Safety Collaborative team found that often manual chart review was necessary to validate report results
and took close to six months to complete. This extended timeframe was caused by several factors, such as
the nuanced evaluation required to examine how incidental lung nodules were mentioned in radiology
reports, changing guidelines, and the necessary input from data and information technology teams to
identify target patient populations. A combination of electronic and manual tools was necessary, including a
natural language processing tool to build a report of patients with incidental lung nodules who required
follow-up imaging or evaluation.

Patient tracking and outreach should include all stakeholders in the design process and should be
refined to pursue results and clinical impact. After the innovation team developed colonoscopy registries, a
chart review was conducted to confirm the correct roster of patients was identified. Patient outreach
occurred in waves with two attempts. Hard-copy letters were mailed, or notices were sent electronically via
patient portal account. A third attempt was made via phone call to the patient by a patient navigator. In the
case of lung CT scan results, registries were developed, and then patient navigators reached out to the
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patient’s primary care provider and practice leadership via secure email (with up to three monthly
reminders) to assess patient history and results to determine whether a follow-up chest CT was clinically
necessary.

Context of the Innovation

Across the field of radiology, there is concern about clinically necessary but unscheduled radiologic exam
orders.18 Completing unscheduled exams is integral to reducing diagnosis errors and avoiding a delay in
diagnosis and treatment. The results of the preliminary ASN study illuminated several additional
considerations and needs in the area of radiology that may have contributed to missed or delayed cancer
diagnoses. For example, the following variations led to challenges in determining the need for follow-up
imaging in the radiology report, including for lung nodule test results19,20:

A wide variation in the rates of recommendations for additional imaging among radiologists21

Ambiguity in language radiologists may use to convey their recommendations17

Variations in how radiologists convey diagnostic certainty in radiology reports

A lack of a harmonized radiology report22

Variations in radiologist follow-up recommendation rates may be due to lack of consensus on best
practices even when evaluating published guidelines.23 New work from the BWH Patient Safety
Collaborative team has proposed a framework for optimal radiologist recommendations that requires three
key aspects to ensure capture of appropriate information at time of assessment and support relevant
follow-up.17,23 The design requires radiologists to make an explicit recommendation that must include

three key pieces of information: the modality and body part, time frame, and rationale for follow-up.16:23,24

Results

Study authors tested the effectiveness of the ASN innovation by conducting chart reviews and using
electronic health record data. The two outcomes of interest were (1) the proportion of patients who were
scheduled for or completed a colonoscopy following safety net team outreach to the patient and (2) the
proportion of patients for whom the safety net was able to identify and implement appropriate follow-up, as
defined by scheduled or completed chest CT.1

Adding in a follow-up letter and phone call outreach to patients increased the volume of scheduled and
completed colonoscopies. In January 2018, sending letters to patients yielded 12 scheduled appointments
and seven completed colonoscopies (58.3% completion rate).1 As efforts were ramped up and a phone call
to the patient was added, in August of 2018 scheduled appointments jumped to 43, to include 22
completed colonoscopies (51.2% completion rate). By March 2019, using both outreach letters and calls
resulted in 113 scheduled appointments and 84 completed colonoscopies (74.3% completion rate).

Overall, the effectiveness of the colon cancer safety net was 44% and the lung cancer safety net was
56.9% when accounting for the proportion of patients who were effectively caught by the safety net by
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either being scheduled for a follow-up or successfully completing a follow-up on account of safety net
intervention.1 Additional results of this innovation include the creation of patient safety registries, the
fostering of a fruitful and generative collaboration among an interdisciplinary team of clinicians and
administrative staff, and the creation of new workflows that included patient tracking and outreach that
improved patient follow-up. Qualitative structured interviews conducted with five physicians and three
administrative directors indicated the ASN adoption process was “thoughtful” and “collaborative.”1

Innovation Patient Safety Focus

The lack of necessary clinical follow-up after a key cancer screening or imaging test can delay diagnosis
and treatment. In addition to the failure to follow up, the failure to recognize an abnormal test result creates
missed treatment opportunities and is associated with higher healthcare costs.5 The impetus for the
innovation stemmed from a patient experience of a preventable, serious adverse event at BWH. The event,
which BWH researchers believe was in alignment with current national standards of care, was evaluated
through a Collaborative Case Review.15 This review illuminated substantial opportunities within the existing
systems of care. This patient case influenced much of the work. The hospital espouses an equity-informed
high-reliability organizational framework; therefore, hospital leadership aspired to reduce the risk of similar
events in the future. The chain of events leading to patient harm and the resulting commitment has built
steady and staunch support for this project in all iterations moving forward.

Planning and Development Process

Key steps in planning and implementing the innovation are as follows:

¢ Bring together a strategic coalition of doctors, medical staff, and other professional administrative
staff.

« Identify leadership roles by naming a medical director and a project coordinator for each specialty
area.

e Seek support of frontline clinicians and leadership including physicians, administrative staff, and
nurse leaders.

e Seek project management support.

¢ Create an implementation plan.

e Create patient tracking and outreach through registry development, chart review, and customized
patient outreach via a clinic-determined method (hard copy letters, phone calls to client, or outreach
to patient’s primary care provider).

¢ Use quality improvement process models to identify missing elements and/or to illuminate key gaps
strategically and systematically (revise your plan and continue the cycle as needed).

Resources Used and Skills Needed


https://psnet.ahrq.gov//#1
https://psnet.ahrq.gov//#1
https://psnet.ahrq.gov//#5
https://psnet.ahrq.gov//#15

e Leadership buy-in and support for ambulatory patient safety

e Buy-in from a multidisciplinary stakeholder team

¢ An equity-informed, highly reliable organizational framework

e Subject matter expertise interpreting imaging exams, such as x-rays or CT scans, and performing
colonoscopies

o Workflow redesign

¢ Information technology registries, tools, and analytic capabilities to track each clinically necessary
recommendation to resolution and to evaluate progress, impact, and demonstrate value to sustain
the innovation

Funding Sources

Preliminary research funding came from CRICO, which is the medical professional liability insurer for BWH.
Then, the ASN was funded through a grant program. Due to successful implementation and results, the
innovator recognized value in the ASN innovation and subsequent institutional support after grant funding
came to an end. For instance, duties conducted by grant staff were transitioned to operational teams. In
fact, the success of the ASN has instilled a culture of innovation within the local hospital system upon which
the author team has been able to continue to innovate and build even more effective tools to support
patient safety. Once they were able to demonstrate value through clinical outcomes, they have been able
to apply for additional grant funding. A recent grant from AHRQ (Diagnostic Excellence Center on
Diagnostic Errors, DECODE, 2022-2026) is enabling CEBI investigators to assess the impact of
disseminating the radiology safety net program across the Mass General Brigham system on diagnostic
errors and patient harm.

Getting Started with This Innovation

Deploying a small pilot program to test minor changes prior to widespread scaling and implementation
across the various primary care settings was essential to test their theory of change and to ensure they
captured all key steps in the process and gained participation of all key stakeholders. Originally, the team
believed the project would be straightforward. They felt it could be built in a registry and sufficiently
supported by a human safety net team. However, when they applied technology to build the registry, the
information did not exist in an actionable way. Without input from a primary care provider, they did not know
other patient risk factors. Without knowing all the risk factors, the team could not determine clinical
necessity for follow-up testing. Furthermore, if the radiologist did not indicate a timeframe for imaging
follow-up, it was especially challenging to measure whether follow-up happened in a timely manner. The
team quickly realized that definitions of timely and clinical necessity must be explicitly confirmed between a
radiologist and the referring provider, what they called a collaborative care plan for the patient.16,17,24 So,
in starting with this innovation or any similar innovation, it is important to be prepared to engage in
continuous quality improvement initiatives (like PDSA cycles) to track down all of the relevant data, to
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analyze it, and to generate an actionable plan based on quality data in order to close any gaps.

Sustaining This Innovation

Keys to sustaining this innovation are as follows:

e Seek and obtain support of hospital leadership.

¢ Build a coalition of professionals with medical, technological, and administrative expertise and
leadership.

e Establish a just culture framework and ensure buy-in from all partners.

¢ Identify drivers of change to ensure patient safety and to minimize patient harm.

e Engage just culture principles and transform thinking from a root-cause analysis framework to a
systems-focused framework to prevent future harms.

¢ Collect ongoing data to demonstrate value to leadership and potential funders.

¢ Find means to institutionalize the innovation through regular operating roles and responsibilities.

¢ Realize you may locate gaps that create a need to redesign current models of care.

¢ Utilize the strengths of human capital, clinical expertise, and technology to build and customize a
patient safety innovation that works for your health issue and setting.

¢ Seek additional grant funding for further needed work and research.

Adoption Considerations Use by Others (Use By Other Organizations)

Currently, this ASN innovation has been adapted and is being implemented across the Mass General
Brigham system, which includes two academic medical centers, seven community hospitals, and three
specialty care hospitals, as well as numerous ambulatory care and outpatient imaging centers.
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