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• 612-bed tertiary academic 
medical center in 
Charlottesville, VA
• Inpatient hematology/oncology 

unit: 35 beds
• 30-40 acute myeloid leukemia 

(AML) patients undergo 
induction chemotherapy 
annually

• UVA Cancer Center
• NCI-designated cancer center

University of Virginia Health System
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Fifteen percent of patients with newly diagnosed Acute Myeloid 
Leukemia at the University of Virginia receiving anthracycline containing 
chemotherapy between March 2011-March 2017 had evidence of 
clinical heart failure within 1 year of induction. 
The reported incidence of heart failure in patients who receive similar 
lifetime doses of anthracyclines in other patient populations is reported 
to be between 3-5%. This has significant implications for transplant 
eligibility and long term morbidity and mortality. 

Our institution does not have a standard protocol for how to screen, 
risk stratify or monitor patients for the development of this important 
treatment side effect. On retrospective review, 31% of our acute 
leukemia patients completed a standard screening and diagnostic 
cardiac evaluation based on our proposed ideal standard. 

Problem Statement
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Describes the concern or opportunity objectively.  Describes the extent of the problem.Describes the impact of the problemExample:Readmissions are costly, associated with decreased quality, and are a target for non-payment by Medicare The current CHF readmission rate is 18% and a substantial portion of these readmissions are avoidable



Background Data

• Prior retrospective cohort study
• Inclusion criteria

– Adult patients (>18 years) with AML
– Receiving induction chemotherapy with an anthracycline
– March 2011 March 2017 

• N= 110 patients 
29 excluded- no follow up ECHO 
83 patients included in the study 
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Any observations, tally sheet data, interviews, that helped you understand your process, prioritize opportunities, etc. Displayed in a Pareto chart, frequency distribution, run chart, etc. (demonstrates how you identified your opportunities for improvement and how you prioritized your specific area of focus that will relate to your aim statement.Quantify which branch of your cause and effect diagram is contributing most to your problem.Data collected should help inform your aim statement – provides a data driven decision and helps support why you are focusing on your specific project.Be sure to indicate where the data came from (i.e. survey, chart review, etc).If you include survey data, identify the population surveyed, the number of participants included in the survey request and the number of responses to each question.



Background Data
Waterfall plot of absolute difference from baseline to post-induction LVEF
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Cause & Effect Diagram
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Process Map- Current State 
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 Measures: 
• Process- 9 agreed upon components of an “ideal standard”  for our AML 

patients 
• Correct diagnostic work up prior to induction, standard anthracycline dosing 

• Outcome measure= reduced EF events 

 Patient population: 
• Baseline AML patients receiving induction chemotherapy 01/2016- 07/2017 
• N= 39 patients 

 Data source: Review of electronic medical records (EPIC) 
 Calculation methodology: 

• Numerator: number of times a variation from the standard occurred
• Denominator: total number of times a variation from the standard occurred 

 Data collection frequency: plan to evaluate new AML patients on a rolling 
basis 

Measures
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Describe your outcome, process or balance measures which you will present as your baseline data and change data. Measures should be directly related to your aim statement. If you have more than one measure you will want to create a slide for each measure.Describe the measure and note whether it is your outcome, process or balance measure. Include the patient population (who is included and any exclusions). Specify the calculation methodology (specify the numerator, denominator if applicable). Describe the data source, data collection frequency, quality of data (any limitations).Can also add a slide to show off your data collection tools that you developed.



Process Map- Ideal State 
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Based on the 9 proposed components of an ideal standard protocol for 
cardiac evaluation, we calculated the percentage of patients for which 
the standard was achieved (defined as documentation of at least 80% of 
the individual measures) to be 23%. 

To narrow our scope, we then chose 6 of our 9 initial measures that 
would be easy to assess in shorter intervals of time. We evaluated the 
percentage of patients who hit at least 80% of all 6 standards, when 
applicable. 

Based on our review, 31% of our acute leukemia patients completed a 
standard screening and diagnostic cardiac evaluation based on our 
proposed ideal standard. 

Baseline Data 
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Diagnostic Data
Reason for Variation from Ideal Standard # of times variation

occurred 

Strain not reported on Echocardiogram report 20

No follow up ECHO within 3 months of last anthracycline 
use 

17

Incorrect ECHO ordered 16

Non-standard anthracycline dosing 14

No EKG prior to induction 10

No cardiology consult after a reduced EF event 7

No ECHO prior to re-induction 5

No ECHO prior to anthracycline consolidation 4

No medical intervention after a reduced EF event 4

Total: 97 
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PDSA Plan (Test of Change)
Date of PDSA

Cycle
Description of Intervention Results Action Steps

November 5th

2018- January 
30th 2019   

1. Education to the Internal 
Medicine Residents on 

correct Echocardiogram to 
order and why 

2. Standardization of ECHO 
reports

Ongoing 



Given the limited timeline for our proposed PDSA cycle we again 
limited our scope to look at only 4 of the components of our 
proposed standard protocol 

1. Was the Echocardiogram ordered correctly? 
2. Did the Echocardiogram report strain in a standardized way?  
3. Was an EKG obtained prior to the start of chemotherapy?  
4. Did the patient receive standard anthracycline dosing per UVA 

guidelines? (This was a previously implemented intervention) 

New baseline: 50% of patients had 100% compliance with 
these 4 proposed measures 

PDSA Cycle
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Defines the team’s specific improvement objective – what you are trying to accomplish.Aim statements should be SMART - specific, measurable, attainable, relevant and time bound.Example:By June 30, 2011, increase the accuracy of medication lists one week after physical exams and chronic disease visits to 90% by providing physicians with accurate patient generated medication lists during the targeted visit at XYZ clinic.



By January 30, 2019, 75% of newly diagnosed AML 
patients at UVA will have 100% compliance with 
the first 4 of the proposed measures of our 
standard screening/diagnostic cardiac evaluation 
prior to undergoing induction chemotherapy.   

Revised Aim Statement
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PDSA Cycle 
Intervention 

Part #1 



PDSA Cycle 
Intervention Part #2 



Change Data



Next Steps/Plan for Sustainability

• What happened to patient 
#3? 
– No EKG before induction 

chemo
• Add to reminder sheet in 

resident work room? 
• Add EKG to treatment plan? 

– ECHO was not ordered 
correctly BUT was still 
reported and done correctly 
because of our two part 
intervention 



Conclusions 

• So far too soon to tell!
• We have some easy low hanging fruit we can 

tackle 
• Will plan to expand out each PDSA cycle to 

include more of the core measures of our 
standard cardiac protocol 
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