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Quality Improvement

• Target Safely campaign

• Part of ASTRO’s strategic plan

• Safety is No Accident



https://www.healthcatalyst.com/insights/safety-culture-healthcare-7-step-framework

Key Features:

• Acknowledgment of 
high-risk nature of 
work.

• Encouragement of 
collaboration and 
learning

• Organizational 
commitment. 

• No fear of reprimand 
for reporting. 



Safety Culture and Adverse Events

• Favorable patient safety culture 
is associated with fewer adverse 
events in hospitals.
• 7 of the 15 safety culture 

variables were related to 
increased in-patient adverse 
events (statically significant).

• Moderate effect size (-0.15 to -
0.41) for all variables.

R Mardon, et al, Exploring Relationships Between Hospital Patient Safety Culture and Adverse Events. Journal of Patient Safety, 20106:4, p 226-232



• REPORT              ANALYZE             MAKE IMPROVEMENTS

• More reporting              Improve Safety/Quality

•Focus on process, not people
To err is human. 

We must learn from it

Interplay of ILS and Safety Culture

“The single greatest impediment to error 

prevention is . . . that we punish people for 

making mistakes.”
-Lucian Leape

Major

Minor

Near Miss

Unsafe conditions

Heinrich, HW. Industrial accident prevention: a scientific approach, 1st Ed., 1931

Heinrich’s Triangle



RO-ILS: Radiation Oncology 
Incident Learning System®

The mission of RO-ILS is to facilitate safer and higher 
quality care in radiation oncology by providing a 

mechanism for shared learning in a secure and non-
punitive environment.



Background and Enrollment
• Patient Safety and Quality Improvement Act of 2005. 

• Collect patient safety data in a protected space. 
• Formation of Patient Safety Organizations (PSOs).
• Data reported to a PSO is privileged and confidential.



RO-ILS Overview

• Launched June 2014

• 219 Practices; 573 
Facilities Enrolled 

• Free to Participate 

• Web-based Portal  
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RO-ILS Submission & Reporting Workflow 
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Incident 
Learning 
Cycle

Investigate Event
-Reviewers investigate that 
event and enter additional 

information into RO-ILS (i.e., 
"My Review") .

-Report Event to the PSO. 

Review Trends
-Local: Utilizing the Analysis 
Wizard in the RO-ILS Portal, 
reviewers analyze trends. 

-National: Read RO-ILS 
Aggregate Reports and 
additional education.

Mitigation 
Strategies

-With multidisciplinary staff, 
develop mitigation strategies to 

address issues.

-Proactively assess processes 
and identify areas for quality 

improvement (QI). 

Report Findings to 
All Staff

-Discuss case studies.

-Present national (e.g., Aggregate 
Report slide deck) and local 
findings at staff meetings.

-Engage all staff in incident 
learning and QI implementation.

Submit Event
- User enters an event into RO-
ILS (i.e., "Submit Event") upon 

discovery.



Dashboard 
1&2:

Submitted 
Events



Dashboard 3-6



Reviewing Trends: Analysis Wizard 
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Local Change: RO-ILS Practice Example

• 7 incidents identified 
(SRS/SBRT).

• Therapist abandoned infrared 
markers after the first tx day 
(faster to set up to lasers).

• Very large and unusual shifts.

• Discovered protocol breach. 

• Put in procedural change.



Local Change: Process and Culture

• 2018 RO-ILS User Survey

• Changes or creation of new policies:
• Example: “overdue contour policy”

• Safety Culture component:
• More Open Communication

• More Frequent Reporting of Events

• More People Involved in Reporting

• Improved Systems for Responding to Events

• Higher Expectation that Internal Changes will be Made



Events Reported to the PSO



National PSO Work
• RO-HAC: 

• 12 radiation oncology experts.

• Blind review of escalated events reported to the PSO. 

• Analyze trends and identify aggregate findings.

• Aggregate Education:
• Themed Data Reports

• Case Studies

• Safety Notices

• Continuing Education



Treatment Planning
Event Occurrence (n=13,871) Safety Notice 2020

• New SRS program 
• Immobilization included a 

substantial base plate and 
accessories. 

• Planner contoured equipment in 
order to account for this new 
density device in the beam path. 

• Physics staff assumed that 
heterogeneity corrections were 
accounted for in the new 
planning software, but they were 
not. 

• ~10% deviation in dose for 
patients. 

After Treatment  Course is Finished; 3%

Equipment and Software QA; 2%

Outside the RT Workflow or Other; 6%



Fault Tree Analysis

• 396 events out of 2344 (17%) received a RO-HAC event 
severity score of 3.5 or higher. 

• 173 events fell into one of three major error categories:
1. Problematic plan approved for treatment. 

A. Problem with imaging used for planning. 

B. Poor plan quality. 

2. Wrong shift instructions given to therapists. 

3. Wrong shift performed at the treatment unit. 

Ezzell et al, Common Error Pathways Seen in the RO-ILS Data That Demonstrate Opportunities for Improving Treatment Safety. 
Pract Radiat Oncol, 2018; 8(2): 123-132



Fault Tree Analysis

• Case Example:
• Planner received a verbal 

order from the physician for a 
dose of “12 in 2”
• Interpreted as 6 fx of 2 Gy

• Physician intended 2 Fx of 6 Gy

• Planner prepared the plan and 
Rx for physician to sign. After 2 
treatments were delivered, the 
error was detected in chart 
rounds. 

Ezzell et al, Common Error Pathways Seen in the RO-ILS Data That Demonstrate Opportunities for Improving 
Treatment Safety. Pract Radiat Oncol, 2018; 8(2): 123-132



Trends: Prescription Errors

• RO-ILS Survey 2017

• 41% respondents indicated that 
verbal instructions are 
communicated. 

• 48% respondents reported only
the attending physicians drafts 
formal Rx. 

• ASTRO Standard Rx White Paper
Tx Site Delivery 

Method
Dose 
per 
Fraction

Fraction 
Number 

Total 
Dose



Why Incident Learning? Why RO-ILS? 

Collect safety data.

Identify and address error pathways.

Educate the community.

Reduce adverse events.

Promote safety culture. 



Quality Improvement Tools

• Incident learning

• Plan-Do-Study-Act cycle

• AAPM TG-100 report

• Safety Profile Assessment (SPA) tool

• Lean, Six Sigma, Kaizen methodology

• Flow charts, process mapping, checklists

• Accreditation



APEx- Accreditation Program 
for Excellence®

An ASTRO Quality Improvement Initiative



APEx Overview

Practice type

Community/Private Academic

Applicant type

Single facility Multi-facility



APEx Accreditation

Application
Self-

Assessment
Facility Visit Determination

4-year cycle



APEx Program

Self-Assessment

3 sections:
➢Medical Record Review
➢Document Uploads
➢ Interview Preparation

3 attempts

Choose section 
of APEx

Review the APEx 
Standards



APEx Standards

• Dosimetry focus areas:
• Pre-treatment

• Data transfer

• Treatment planning

• Quality management

• Board certification and training

• On-boarding and competency assessment

• Culture of safety

• Peer review

233 Program 
requirements



Dosimetry Focus Areas

• Pretreatment
• Simulation directive/order
• Patient preparation
• Simulation process

• Data transfer
• DICOM transfer between sim and TPS
• Data input/transfer between systems
• Previous treatment to new providers

• Treatment planning
• Prescription and planning directive
• Treatment plan generation
• Approvals/checks

• Supervision
• Non board-certified dosimetrists
• Students

• Training
• Board certification
• On-boarding and competency assessment
• On-going training

• Quality management
• Standard operating procedures
• Data deviations

• Culture of safety
• Policies and environment
• Leadership
• Event reporting, investigation and feedback
• Learning

• Peer review
• Dosimetrist-to-dosimetrist
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Quality Improvement



Quality Management



Quality Management

• Standard operating procedures (SOPs)
• Define and set expectations

• Provide guidance

• Encourage compliance

• Promote consistency and efficiency

• Reduce incidents



Quality Management

• Data deviations
• Set tolerances

• Define a process for deviations



Data transfer

• DICOM transfer between systems

• Data input/transfer between systems

• Previous treatment to new providers



Data transfer

• DICOM transfer between systems



Data transfer

• Data input/transfer between systems



Data transfer

• Previous treatment to 
new providers



Treatment planning directive



Peer Review

• Multi-disciplinary
• Between specialties in oncology
• Radiation oncology, medical oncology, surgical oncology 
• e.g. tumor boards

• Inter-disciplinary
• Between professions in radiation oncology
• Radiation oncologists, medical physicists, therapists, dosimetrists, nurses
• e.g. chart rounds, safety meetings, huddles

• Intra-disciplinary
• Between colleagues
• Dosimetrist-to-dosimetrist



Peer review



Final thoughts on APEx

ASTRO estimates there 
are approximately 2300 
radiation oncology 
practices in the US. Half of 
them are accredited.

Dosimetrists that 
initiate and lead the 
APEx process at 
their facility.



Benefits

• Safe

• Effective

• Patient-centered

• Proactive

• Cost-effective

• Efficient

• Medicare Payment
• MIPS

• RO-APM

• TJC/NAPBC

• CE/MOC

• Public Message



Thank you!
We hope you enjoyed this presentation.

RO-ILS:

www.astro.org/roils

roils@astro.org

703-286-1604

APEx:

www.astro.org/apex

APExSupport@astro.org

703-839-7380

http://www.astro.org/roils
mailto:roils@astro.org
http://www.astro.org/apex
mailto:APExSupport@astro.org

