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Introduction

If only data from a real clinical trial looked like the data that we used while
studying in undergraduate and graduate school. There would be no need for
missing forms reports, special statistical methods, sensitivity analyses, et cetera.
Unfortunately in the real world, even planned data points cannot always be
collected no matter how much preparation you have put into the initiation and
execution of a study.

This poster focuses on what you can do to minimize missing data from study
conception to study conclusion and everything in between.

While we have focused our attention on a survival endpoint in an oncology setting,
all content can be generalized to any endpoint and any indication.

Ruffled Feathers

So why is there such concern about missing data and in particular, in an oncology
trial? Is it really that important? Well, in short -- yes. Missing data is definitely an
indicator of the quality of the protocol, study conduct and of course, the data. In
addition, oncology studies tend to be long in duration, so the likelihood of missing
or incomplete data is more likely as the trial matures. In order to attain the
objective of any trial, quality data must be made a priority.

In any study, when data is missing, there is likely a loss of statistical power as
fewer subjects have provided information. In addition, if missingness is not at
random, results may be biased or simply incorrect.

In the Beginning

There can be many pieces to a puzzle, and when a study is being put together, it is
necessary to develop the pieces (the study documents) and put them together in a
coherent and consistent manner.

In order to decrease bias and increase the possibility of consistent data through the
duration of the trial, clearly defined study documents and procedures are needed.
Definitely a challenging, but hopefully not daunting task. Details have been
provided on some of the key document development.
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Study Documents

Protocol:

As with anything that is built upon, the foundation is crucial. For the collection of
data, the foundation is the protocol and the study objectives. As one would expect,
the protocol must be soundly written with the objectives clearly stated, specific
eligibility criteria, treatment plan easy to follow and well laid out, and the required
data section concise. All sections should be consistent and be in agreement with
each other. If one of the main objectives is survival, then the required data section
should have a schedule for follow-up once that patient is off treatment (if required).

Example: If your intended study population is patients with acute lymphoblastic
leukemia (ALL), the eligibility section should not just state ‘leukemia’. The more
vague the protocol, the less likely are consistent responses, if any at all.

CRF/eCRFs:

The protocol will be the guide to help in the development of all the study documents
including the study CRFs/eCRFs. A data point that is collected should address a
component of the protocol itself. Though challenging to overcome, a single study
cannot answer every possible question related to an indication. Limiting data
collection is probably one of the biggest challenges to overcome in the development
of any study. However, you need to be sure that you collect the data necessary in
order to answer all the research questions. Remember that the percentage of
missing data is considered to be an indicator of the quality of data, thus quality of
the trial (Friedman, 1998).

Example: Follow-Up form—Collected multiple times during the trial thus need to
ensure that the database and the form itself is set up to collect data over time. This
requires some future thinking on how the data will be saved in the database and
analyzed at the end. Be sure that you take into account that subjects can have
events on and off treatment through the duration of the study.

CRF/eCRF completion guidelines:
No matter what the method of collection, a manual should be prepared to help with
form completion. If using paper CRFs, simple instructions should be included on the
form with more information in the manual. If using eCRFs, short help notes on the
electronic pages should be included for questions that have a chance of being
misunderstood or interpreted in different ways. Without being redundant, be sure
that the CRF guidelines are consistent for individual CRFs as well

as across all CRFs. MM-DD-YYYY
versus
Planned Disease Assessment Timepoints: DD-MM-YYYY

Within the protocol, disease assessment timepoints should be

specified. For example, for a study using RECIST criteria, a baseline assessment
should be done, then on treatment (and possibly off treatment) assessments every
4 weeks or longer. Study objectives need to correspond with disease assessments.
Once again, all pieces of the puzzle need to be considered and thought through in
order to attain the study objectives.

Example: If the objective of a study is response at 8 weeks, but tumor assessments
are done every 6 weeks, attaining the study objective may be difficult, if not
impossible in a late-stage oncology trial.

Study Documents

Site Training, Monitoring and Study Maintenance:

Once the forms development is complete, it is recommended to have a training
session for those at the sites who will be completing the forms. This will allow
discussion of the forms, how to complete them as well as impart the importance of
the trial and the data collection. If a face to face meeting is not possible, a
conference call with a webinar can be just as effective. The better the training, the
better the data, and therefore a more robust analysis. In addition, regular training
or remediation should be available throughout the duration of the trial to deal with
site attrition and subsequent variance in CRF completion practices.

All trials should have continuous and timely monitoring. With continuous
monitoring, any queries regarding data can be quickly and thoroughly sent out and
answers received. This monitoring allows for issues to be caught and addressed
early. Issues such as not reporting toxicities correctly, not completing forms
correctly, issues with the forms, etc. A good practice in place for sending and
receiving the queries is also necessary.

Providing the sites with tools to assist them in reporting their data on time and
accurately is encouraged. Some examples would include regular delinquency
reports, due soon reports and timely reviews.

Statistical Analysis Plan (SAP) and Analvses

As with all other study documents, the SAP uses the protocol as a guide but
provides additional details of the statistical analyses that are not necessarily
included in the protocol. Development of the CRFs need to be done in parallel to
SAP development to ensure that all necessary data is collected for the intended
analyses. Since missing and dirty data are not completely avoidable, the SAP
should document the handling of missing data, including the methods used for
partial dates and completely missing data points.

Valid analyses can be carried out in the presence of missing data using a variety
of methods including multiple imputation and weighted estimating equations. All
methods that incorporate missing data are based on often unverifiable
assumptions. Therefore, the SAP should also include a description of sensitivity
analyses that will be used to determine the robustness of the analyses to those
assumptions. Simple sensitivity analyses can be performed by allocating the
worst possible outcome to missing subjects or missing time points in the group
that is expected to do the best, and vice versa, and to compare those results
with the original analysis. In addition, sensitivity analyses with various
underlying assumptions should be considered as suggested by Bhattacharya et
al (2009).

Example Statistical Software Packages for Missing Data

SAS R/S-Plus STATA
PROC MI MICE ICE
PROC MIANALYZE MITOOLS mi command
I\VEware Amelia 11

Nomads and Many-mads

Here are some random thoughts that just did not seem to fit anywhere else, or fit
into too many places, thus landed here.

Standards:

A dirty word to some and there are definitely pros and cons. Standards can be in-
corporated into protocol development (templates), data collection (standard
forms), database structure, programming, displays and reporting. For example, a
demography CRF/eCRF would have very similar data points across almost every
study and indication.

However, if the standard document does not reasonably satisfy the study objec-
tives or if the trial has some unique attributes, some flexibility is also needed. If
the standard document is going to create more confusion and likely inconsisten-
cies or missingness in the data, a non-standard document may be more appropri-
ate. In addition, the standards need to evolve over time as more scientific evi-
dence is assessed and we learn more about the specific disease. We cannot stag-
nate in what we are studying, collecting and presenting due to limitations of stan-
dards.

Examples: Protocol templates, demography CRFs/eCRFs across studies, review
listings, displays and programs.

Amendments:

Even with the best planning, sometimes amendments are necessary. However,
careful consideration of all study documents need to be taken into account before
an amendment is activated. Recall that all of the study documents hinge off of
each other and a change in one document is likely going to affect many if not all of
the other documents. Try to avoid amendments, but if you need to have one, be
sure you review all parts of the study so there is no contradicting information and
that the data is being collected accordingly with respect to the amendment.

Conclusions

This poster provides a brief overview of the components of a study and how each
document impacts others and the possibility of missing data. By no means do we
consider this document all inclusive, but hopefully provides a good overview of
significant pieces of the puzzle.

Research has continued including the impact of types of missingness as well as the
rate of missingness affecting the results of the study.
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