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OBJECTIVE

DATA VISUALISATION OF COMPLETION RATE: DIVERGENT BAR CHART
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Data visualisation of available PRO data and completion rate together with clinical events in a patients’ journey enables clearer quantification of the potential impact of death and progression on the availability of PRO 

data, as well as the amount of missing data. This improves the ability to interpret PRO data over time in context of the defined PRO estimand.

> Longitudinal analysis of PRO data in oncology clinical trials is widely 
used to assess the effect of treatment on patient-reported quality of 
life, functioning and disease symptoms.

> The introduction of the ICH E9(R1) addendum estimand framework 
and its application in oncology clinical trials has resulted in 
development of PRO estimands where discontinuation of treatment, 
disease progression and death are identified as intercurrent events.

> To align with planned PRO estimands, which may focus on-treatment 
period or prior to disease progression, it is important to distinguish at 
each visit PRO data which are:

1. “Expected” and non-missing

2. “Expected” but missing for other reasons

3. “Not expected” (e.g. after disease progression or death events)

> Our goal was to develop a data visualization solution to facilitate 
more effective interpretation of PRO completion rates and 
intercurrent events over time.

Implementation in SAS

Implementation in R

1) Create a summary of the counts of the number of patients in each category over time – based on data in ADQS dataset 

(ADSL variables which should be copied into ADQS). In this example, PRO data collected whilst on treatment. Therefore, PRO 

data is not expected after stopping treatment e.g. due to either disease progression or adverse events

2) From ADQS, variable PROEXPFL can be used to identify patients at each AVISIT for PRO Expected or PRO Not Expected

3) Not expected: Died: The cumulative frequency of deaths over time (by visit) is required: compare DTHDT with nominal AVISIT 

date to determine deaths at each visit

4) Not expected: For each patient at AVISIT when PRO is “not expected” but patient alive use the reasons for treatment 

discontinuation (DCTREAS)

5) Expected: PRO data present – or PRO data is missing

6) Use the summary of counts in each category. Also possible to present as % of randomized population in each treatment arm 

(e.g. if 2:1 randomization ratio)

PRO DATA EXPECTED
> Above the line: green  bars show “Expected” PRO data so that 

it is easy to view the completion rate and the amount of 
missing data in each treatment arm

CONCLUSIONS

1FDA: Submitting Patient-Reported Outcome Data in Cancer Clinical Trials: Technical Specifications Document November 2023: https:/www.fda.gov/media/173581/download

2Coens C, et al; Setting International Standards in Analyzing Patient-Reported Outcomes and Quality of Life Endpoints Data Consortium. International standards for the analysis of quality-of-life and patient-reported outcome endpoints in cancer randomised controlled 
trials: recommendations of the SISAQOL Consortium. Lancet Oncol. 2020 Feb;21(2):e83-e96. 

IMPLEMENTATION

FDA and SISAQoL Guidance

> Both SISAQoL recommendations1 and recent FDA guidance 

(November 2023)2 clarify that available data and completion rate 

should be reported and reasons for missing data should be 

summarised.

> The FDA provided illustrations in table and graphical formats 

proposing presentations of PRO data disposition and completion 

rate reflecting categories of Expected and Not Expected PRO data

This part adds a -1 for creation of the divergent bar chart

After setting up your colours and labels, use PROC SGPANEL to create the bar chart

Implementation in R
This part creates the negative counts for the divergent bar chart

Use ggplot to create the divergent stacked bar chart

PRO DATA NOT EXPECTED
> Below the line, bars in purple reflects data “not expected”

> The dark purple bar below the line shows the cumulative 
incidence of death over time – which is key in ability to 
interpret PRO data summaries

> The other purple bars below the line indicate visualise the 
impact of other  intercurrent events and that PRO data is “not 
expected”
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