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It’s ALWAYS about the patient October 2015 – Northbrook, IL

As Chair for the Society, I am so pleased to report that we had a record turnout for 
our Annual Conference in Washington D.C. A total of 746 people attended this 
year, representing 22 countries and over 200 companies. I would like to extend 
my appreciation and thanks to the 2015 Conference Task Force for organizing 
such a successful event!

On Sunday, September 20th, I attended the pre-conference Leadership Forum, 
along with over 35 industry colleagues. The topic for discussion was “Patient 
Centricity” in clinical research. The session was comprised of four focused ses-
sions led by subject matter expert panelists: Andy Lee from Merck, Anthony 
Costello from Mytrus, Jeremy Gilbert from PatientsLikeMe, and Joseph Kim from 
Eli Lilly and Company. Each of them shared their ideas and potential solutions 
to support building more patient centricity into the clinical development process.

The fifth panelist Carly Medosch truly highlighted the patient view into the work 
that we do every day. Carly is a patient advocate and previous clinical trial 

subject who agreed to come and share her powerful story with us. Her journey 
into the world of clinical trials started at the young age of 13, when she and 

her family looked for solutions to her chronic illness. I encourage you to check her 
website to learn more about her journey and the work that she is doing to advocate 

for patients battling chronic diseases. www.chronicarly.com

Carly represents millions of patients on the other end of that Case Report Form/EDC tool. 
She raised good suggestions on how to better engage patients and patient advocates in the 

design and conduct of clinical research. Specifically, how can we do each of the following:

• Involve potential clinical trial patients in the trial design and feasibility? That is, how do we 
design studies in which target patients can actually participate?

• Think about what diagnostics tests (e.g., blood draws) are required versus the “nice to have” 
sources of data for the trial?

• Share the results of the trial with the patients who participated? They are just as interested in the outcome 
and want to know.

• Make it as easy as possible for them to participate in the trial? As an example, create ePRO measures that 
are easy to understand and do not create an unnecessary burden for patient completion.

I’ve thought a lot about Carly’s messages after this Leadership Forum and I admire her commitment and advocacy for 
the millions of patients participating in clinical trials globally. It’s always encouraging to hear a patient’s success story 

from a study or drug that you’ve worked on. It was even more powerful to hear Carly’s story of what it means to be a 
clinical trial participant. Thank you for joining us, Carly, and thank you for sharing your story.

I encourage each of you to look for ways to best serve the patients, who are counting on each of us to make their lives a little 
better.

As we approach the year-end holiday season, I will end by wishing you all a happy holiday, good health and much happiness! 
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Dear Readers,

Dear Readers,

Once again, it has proven to be another memorable year 
for SCDM. The most recent success was the 2015 Annual 
Conference which took place in Washington, DC. For those 
of you unable to attend this year, we are working closely 
with conference and poster session presenters to encourage 
them to write articles for future issues of Data Basics. 

This quarter’s edition of Data Basics is filled with a variety of 
thought-provoking articles that we are sure you will find not 
only informative, but very applicable to your data manage-
ment work. We are fortunate to have two articles present-
ing interesting and challenging topics entitled “Automated 
Monitoring and Alerts for Interim Reporting in Phase II Clinical 
Trials” and “Seven Simple Rules to Better Data Management 
and Improved Pharmacovigilance in Non-Interventional 
Studies”. We look forward to your observations and ques-
tions about the concepts presented in these articles.

Also in this issue, two articles present posters from the 2015 
Annual Conference. Research posters summarize informa-
tion or research concisely and attractively to help publicize 
it and generate discussion. The articles represent the actual 
poster information. If you have questions or comments about 
the poster articles, please let SCDM know and we will foster 
communication between you and the poster authors.

If you have an idea or an article please feel free to contact 
SCDM. Guidelines for article submission can be found on 
the SCDM website. 

Best Regards, 

Lynda Hunter and Michelle Nusser-Meany  

Data Basics Co-Editors

In our last issue, we inadvertently omitted Margarita Strand’s name from the Editorial Board list. Margarita was 
instrumental in putting together our Fall Issue and we would like to apologize to her and to the readers for this mistake. 

Sincerely, 

Fall 2015 Issue Editors

SAve The DATe!

http://www.scdm.org/sitecore/content/be-bruga/scdm/Publications/databasics/guidelines.aspx
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Objective
Describe the regulatory requirements and the process of preparation for 
New Drug Applications (NDA) submitted to the Japanese Pharmaceutical 
and Medical Devices Agency (PMDA), focusing on Clinical Data 
Management (CDM) and Electronic Data Capture (EDC) Systems.

Methods
Between June 2014 and June 2015, Gilead filed two 
consecutive, similar, first-in-country J-NDAs with the 
Japanese Pharmaceutical and Medical Devices Agency 
(PMDA). Performance metrics, such as number of pre-
paratory meetings, number of individual work hours, 
number of emails, and number of inspection requests, 
related to the tasks of preparing for and participating in 
the approval process were collected and analyzed to 
demonstrate the change between initial and subsequent 
J-NDAs [Figures 2 and 3].

In general, there are three overarching sets of delivera-
bles for which CDM was responsible:

PMDA GCP On-site Inspection
•  Formal, one-day Good Clinical Practices (GCP) 

compliance inspection by 2-4 inspectors, typically 
within three months of J-NDA submission

•  Performed on-site at the sponsor facility or facility 
of sponsor’s In-Country Representa-tive (ICR)

•  Requires real-time local and remote support from 
large cross-functional team spanning most every 
aspect of Development Operations

•  Mandatory topics are defined in the PMDA 
Inspection Sponsor Checklist

•  Requires preparation, organization and cataloging 
of all study trial master file documentation

Inspection Sponsor Checklist
•  Prerequisite documents for the 

PMDA GCP inspection

•  Detailed list of documents inspected (at time of 
GCP on-site inspection) includes “Record of blank 
Case Report Form (CRF) development/revision,” 
“Records related to CRF and Data Management”

•  Pre-inspection documents for Document Conformity 
Inspection (to be submitted within 30 days of 
notification of inspection date [Figure 1]) includes 
“Record of Blank CRF versions,” “Explanatory 
material of QC/QA process,” “Explanatory 
material of EDC (including Validation data of EDC 
system and EDC Management Sheet),” “Copies of 
all completed CRFs for site(s) subject to inspection”

EDC Management Sheet

•  Describe policies and procedures ensuring compliance with 
each Japanese Electronic Record/Signature (ERES) guideline1

•  Requires diverse cross-functional knowledge of contracts, systems, 
policies and organization: Biometrics (CDM, Programming, EDC 
Vendor), Clinical Operations (Project Management, Contracts and 
Finance), Regulatory (Compliance, Affairs, Operations),  
IT (Business, Systems)

Results are presented in Figures 1, 2, 3.

Results

Japan PMDA Inspections from a CDM/EDC Perspective 
By Ryan Lariviere 

Figure 1. 

Continued on page 5

Figure 2. 

Figure 3. 
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Conclusion
In conclusion, the most obvious difference observed between Japanese 
and American/European submissions was a shift in focus from objective 
data quality to process and system quality. It is noted that at the time of 
these J-NDA’s electronic data submission was not required or included. 
This removed the need for common Food and Drug Administration (FDA) 
deliverables such as Study Data Tabulation Model (SDTM) data sets, 
define.xml file and sample CRFs. However, as of 01 October 2016 
submission of Clinical Data Interchange Standards Consortium (CDISC) 
compliant electronic data will be required2.

Based on the experience of these two first in-country NDAs, the following 
advice and best practices were observed:

PMDA GCP On-site Inspection
•  Create visual process flows

•  Utilize earphones for real-time interpretation

•  Develop a handover process for clear and direct access to remote 
support

•  Create a “Code of Conduct” for those present during the 
inspection

•  In terms of preparation time and efficiency, electronic filing of 
support documentation is preferable

•  Provide Clinical Research Associate (CRA) training and oversight: 
create “story boards” for CRAs to reference

•  Recycle/Re-use work where possible, ensuring document/Standard 
Operating Procedures (SOP) versions were effective during course 
of the clinical trial being inspected

Inspection Sponsor Checklist
•  Know your timelines! Be aware that pre-inspection documents are 

required within 30 days of notification of inspection date  
(~10 weeks post JNDA submission)

•  Proactively identify and document process deviations, have a 
prescribed process for documenting process deviations

•  PMDA prefers completed subject casebooks provided on write-only 
CD-ROM or DVD

•  Be prepared to explain QA/QC measures from data entry to data 
quality review to programmatic statistical analysis to Clinical Study 
Report publication

EDC Management Sheet
•  Ensure there is clear record of system versioning (contact your 

vendor), vendor contracting

•  Recognize the difference between “EDC System” and “Study 
Configuration”; avoid referencing study specific documents

•  Be able to demonstrate user management processes for all user 
groups, a process for review and maintenance of active system users

•  Understand what is considered source data and where it is stored, 
during conduct and after completion of the clinical trial

•  Proactively identify and investigate critical system faults affecting 
data and audit trail integrity. 

References:
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Pharmaceutical Research and Manufacturers of America (PhRMA). 
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(EFPIA), and Pharmaceutical Research and Manufacturers of 
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The Balancing Act: Edit Check Development in an Environment of 
Competing Demands
By D.W. Theriaque, D. Leblond, J. Auman

Introduction
The development of edit checks (ECs) serves an important role in the 
creation of any high-quality data management system, allowing us to 
identify potentially problematic data during data acquisition1. Within the 
Clinical Research Informatics core at RTI International, edit check require-
ments are developed within the larger framework of system design and 
development efforts that take place for every clinical research study. 

EC development also takes place in an environment of competing de-
mands. These demands typically relate to the complexity of project 
requirements, timetable for study start-up, budgetary limitations and de-
veloper workload. Finding the right balance of effort in our development 
work is an important consideration in order to achieve both project-
specific and overarching informatics goals, and for projects developed 
under US Food and Drug Administration (FDA) regulations, systems ”…
should be designed to… prevent errors in data creation, modification, 
maintenance, archiving, retrieval or transmission…”2 

Purpose
The purpose of this project was to perform a qualitative analysis, charac-
terizing our in-house edit check development processes for the Electronic 
Data Capture (EDC) systems we use. We sought to relate our EC devel-
opment processes to project technical requirements, budget, and devel-
oper workload to determine the most appropriate level of effort for edit 
check development. Specific areas we wanted to evaluate included how 
study complexity related to edit check complexity and the factors that limit 
our ability to develop comprehensive ECs.

Methods
We reviewed edit check creation activities for more than twenty on-
going and recently completed studies, specifically evaluating the effort 
expended for these types of EC programming activities:

• Standard EC programming and system configuration for commonly 
used, simple ECs;

• Custom coding of reusable ECs, which are modified and applied 
across multiple studies and

• Custom coding of “one-off” ECs to support unique, project-specific 
requirements.

We compared the level of effort of these programming activities to:

• The study development budget;
• Project requirements complexity and
• Developer availability and workload.

Results

Edit Check Programming
Through review of our standard in-house EC development practices, we 
identified three distinct levels of programming activities. As described 
below, and detailed in Table 1, these included Standard ECs, Custom-
Coded Reusable ECs, and Study-Specific Custom-Coded ECs.

Standard ECs were used to identify missing values, evaluate basic skip 
logic and perform range checks and were developed through simple 
coding or via system configuration. These ECs are typically considered 
“dynamic” ECs and depending on the EDC system, are executed either 
in real time or when the record is saved.

As their name implies, Custom-Coded Reusable ECs were developed 
by adapting existing code and repurposing it for new studies that have 
similar design requirements. This programming required a modest level 
of effort, but provided necessary higher-order evaluation of relationships 
between the data. As an example, this type of EC is commonly devel-
oped for eligibility forms used for research networks and consortiums. 
Studies within a given network tend to focus on similar populations and 
use similar inclusion and exclusion criteria. Thus, ECs written for one study 
can be easily adapted for subsequent projects.

Custom-coded study-specific ECs were developed under special circum-
stances, only when absolutely necessary. Because of their specificity and 
complexity, they have limited reusability and are developed as “one-off” 
EC solutions. Both types of custom-coded ECs typically execute either 
when the record is saved or as part of a batched process at pre-specified 
time points. 

Project Budget
Our review of budgeting revealed that a sufficient number of hours was 
typically provided to meet EC programming needs and budget was rare-
ly the rate-limiting step in the development of ECs. In some cases due to 

Type of EC Level of 
Customization

Level of Effort Considerations

Standard None. 
Standard edit checks 
include fields required, 
range checks, simple 
skip checks. 

Minimal. 
Involves 
configuration via 
existing tools and 
entering simple 
values.

Even if data issues related 
to the check are not 
encountered often, the 
effort to implement is 
small and these should be 
implemented.

Custom-Coded 
(Reusable)

Reusable custom code. 
Functions taken from 
similar studies and 
modified for use in 
developing checks for 
inclusion/exclusion 
criteria and simple cross 
form checks.

Medium. 
As reused functions, 
only a modest level 
of programming is 
required to meet 
study needs.

Consider how often data 
entry staff will encounter 
this check, as well as if 
there is an easy way to 
change it into a standard 
check.

Custom-Coded 
(Study-Specific)

Study-specific custom 
code. 
These functions have 
never been used before, 
will probably never be 
used again, and are 
written just for the 
study.

High. 
Has to be custom 
programmed and 
is so closely tied to 
study requirements 
that future reuse is 
unlikely.

If not absolutely necessary, 
these should be avoided. 
First check for reusable 
code that can be 
substituted. Failing that, 
see if there is a systemic 
issue that requires the edit 
check in the first place.

Table 1. Level of programming effort and need for customization   
in edit check development.

Continued on page 7
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changing study requirements, allocation of hours were shifted from one 
area of programming to another, however, this was not a pervasive issue. 

Complexity of Project Requirements
The complexity of project requirements directly related to the level of pro-
gramming effort needed to meet development objectives. As depicted in 
Figure 1, we observed that EC development for projects whose require-
ments related simply to the number of variables and forms in the project 
was neither complex nor time-consuming.

Development requirements related to evaluating relationships between 
variables and across multiple case report forms (CRFs) and the develop-
ment of ECs to examine repeated blocks of data (either within log-type 
CRFs or across multiple study time points) required more complex ECs 
and more development time. 

Finally, studies with complex eligibility requirements and complex ran-
domization algorithms often required custom-coded ECs that were the 
most complex and time-consuming to develop. The development and 
testing of these produced the greatest need for increased effort. 

Developer Workload
Developer workload also significantly impacted our ability to meet pro-
ject development requirements. On average, data managers and devel-
opers worked on four to six projects at any one point in time. Because 
projects are in various stages of completion, developers were often re-
quired to quickly shift focus and effort from one project to another. While 
often unavoidable, we observed that these shifting priorities lengthened 
the time to project completion and generally decreased work efficiency. 
In particular, in cases where complex ECs were planned, substantial time 
for reorientation to programming requirements was necessary. 

Discussion
We found that the ideal level of effort to apply in EC development 
is a function of the type of edit check required, complexity of project  
requirements and developer workload. The Considerations column in 
Table 1, provides guidance in determining the utility of various types 

of ECs. Standard ECs are an indispensable tool for robust system de-
velopment and should be included in every data management system. 
Reusable Custom-Coded ECs are also routinely used and necessary for 
evaluating more subtle characteristics of the data. Developing Study-
Specific Custom-Coded ECs should always be done with caution, as 
they require significant programming effort. In evaluating the need for 
programming of these one-time solutions, developers (and other analytic 
staff) should consider the aspects of the study design or implementation 
that are driving the need for custom coding to determine if there is a more 
systemic underlying issue with the study or a more parsimonious way to 
approach development of complex ECs. 

The greatest impediment to applying the required effort was workload 
rather than project deadlines or budgetary issues. We found that project 
work ebbs and flows, with staff routinely responsible for multiple ongoing 
projects. These competing demands create unique challenges in being 
able to carve out time for development work and staying effectively ori-
ented to more complex development tasks. These issues must be care-
fully managed to develop and maintain a supportive, productive data 
management ecosystem.

In summary, substantial effort is required to develop focused, useful ECs. 
Allocating an appropriate amount of time for these activities while ensur-
ing DMs availability to complete the work will help ensure project suc-
cess. Our best-practice recommendation is to apply Standard ECs first, 
and then develop other ECs in a staged manner according to carefully 
evaluated study and programming requirements to ensure robust data 
management systems. 

References:

1.  Good Clinical Data Management Practices, Society for Clinical Data 
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Figure 1. Project requirements and edit check complexity.
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Abstract
Background: Interim analyses are integrated into clinical trial designs for 
safety and feasibility. These designs are advantageous; however, they 
require real-time ascertainment of enrollment, toxicities and/or outcomes 
of interest. As clinical trials move to electronic data capture (EDC), the 
feasibility of automated notifications for outcomes of interest from the 
data source directly has improved. We present a series of SAS programs 
that access data directly to generate such notifications.

Methods: A set of SAS programs ascertains real-time clinical trial data 
and assesses the need for interim analyses. Included are a program 
specifying trial parameters and reading current data, a dataset of each 
subjects’ study dates and status and a program comparing observed 
data with the trial design. These programs collaborate to compare daily 
enrollment with trial parameters and send an automated e-mail alert 
when necessitated. For clinical trials which incorporate a futility safety 
stop, these programs also integrate the safety alert.

Results: The system has been implemented for ten investigator-initiated 
trials since inception three years ago; three enrollment and no safety trig-
gers have been prompted. Implementation examples are presented to 
illustrate the mechanics of the system.

Conclusions: Our system has been a welcome resource for trial manage-
ment. The logic used to develop the system could be adapted for other 
EDC systems and other valuable notifications. 

Keywords: Interim Analyses, Trial Management, Monitoring

Background
Interim analyses are incorporated into clinical trial designs to allow the 
investigational team an opportunity to assess various monitoring goals, 
which may be based on enrollment, toxicities/events, or study timelines. 
Although clinical trial designs incorporating interim monitoring are prefer-
able, they require real-time ascertainment of enrollment, toxicities and/
or progressions. Timely notification of planned interim analyses requires 
direct communication between study staff and biostatisticians, as well as 
an understanding of the associated trial parameters. Barriers that delay 
data entry and notification of upcoming interim analyses can result from 
personnel and resource limitations1. Automating notifications improves 
timeliness; it helps ensure patient safety and may reduce costs1. Ideally 
the data will be cleaned and validated prior to the interim analyses 
being conducted2; therefore, clinical research staff must make prompt 
recording and source validation of the essential data a priority.

As clinical trials move to EDC, the feasibility of generating automated no-
tifications of enrollments, toxicities and/or responses directly from the data 
source has improved. We present a series of SAS programs that access 
data directly from a data management system using customized Oracle 
data views, assess the trial status, determine if intervention is needed 
and, when needed, inform the appropriate trial staff. The system is dem-
onstrated with an ongoing single-institution Phase II ovarian cancer trial.

Purpose
Many commercial and private EDC systems are available to coordinate 
clinical trial management, including protocol approval, regulatory issues 
and data collection. For many clinical trials, data entry is completed 
by the clinical research staff through web-based interfaces of electronic 
case report forms (eCRFs). Standard eCRFs are typically available in the 
EDC system and, if trial-specific items are needed, custom forms can 
be developed. However, the reporting and alerting features available 
with these systems can vary greatly. While our current clinical trial data 
management system has some functionality for alerts, these center on 
regulatory aspects of clinical trials and not on trial characteristics. Our 
objective was to create a supplemental notification system to send alerts 
based on enrollment status and interim analyses requirements.

Methods

The Electronic Data Capture System
Clinical trials collect a variety of demographic, treatment, adverse event, 
outcome and safety data with each collected in its own eCRF. Most EDC 
systems have standard forms and allow customized eCRFs to be devel-
oped. Since each eCRF is stored as a unique database, data elements 
are consistent across cancer clinical trials at the institution. For custom 
eCRFs, the variables names can be standardized and used for multiple 
clinical trials with similar designs and outcomes. 

While de-identified clinical trial data can be accessed from the EDC 
system’s web interface and downloaded, direct retrieval of clinical trial 
data via Oracle views of the underlying databases is also available. 
Customized Oracle views can be built to provide the biostatistician live 
access to the database containing consent, eligibility and randomization 
data. Our EDC system does not permit access to trial management data 
elements from the web interface, so customized views are a necessity. 
For convenience and accessibility, the SAS programs reside on the server 
with the EDC system’s Oracle databases.

Our SAS programs and sophisticated SAS macros3 tested using Unix 
SAS 9.3 work together to facilitate trial management based on real-time 
trial data. Each trial in the system has three components that work closely 
together: a trial specification program, a permanent enrollment dataset, 
and a design assessment macro. The system currently houses macros to 
assess a variety of common Phase II designs; however, we focus on the 
macro for the Simon’s 2-Stage design, a commonly utilized single-arm 
Phase II trial design for response outcomes in cancer trials4. The underly-
ing concept and setup is similar for other designs. 

Trial Specification Program

The trial specification SAS programs are particular to individual clinical 
trials. Each initializes a set of macro variables with the clinical trial’s 
specifications, including sample size and interim analysis requirements. 
Figure 1 illustrates the sequential logic of the system using a single arm 

Automated Monitoring and Alerts for Interim Reporting  
in Phase II Clinical Trials 
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ovarian trial with a Simon’s 2-Stage design4. The Simon’s 2-stage design 
is calculated using a predetermined enrollment number as the trigger for 
the interim analyses.

Hence, the study design parameters included in the trial specification 
program are the stage 1 sample size (N1), stage 2 sample size (N2) and 
requested “lag (L)”. The lag is determined by the study team and denotes 
when they begin receiving notifications of an approaching accrual limit. 
For example, if notification is to begin with a single accrual remaining, 
the L=1. For larger lags, notifications are sent after each accrual until the 
limit is met.

Other parameters incorporated into the program include the unique trial 
identifier from the EDC system, the corresponding SAS enrollment dataset 
and the study staff’s e-mail addresses. E-mail addresses are listed for the 
primary investigator, the biostatistician, the clinical research nurse and 
the project manager. 

Permanent Enrollment Dataset
The trial specification program initially creates a temporary SAS data-
set and verifies the existence of the trial’s permanent dataset. When 

the dataset exists, the program compares the previous and current days’ 
datasets; if they match exactly, no new relevant data have been entered. 
Then the program overwrites the permanent dataset with the current day’s 
data and stops execution. However, when no permanent dataset exists 
or the previous and current datasets do not match, the trial program then 
calls the associated design macro to assess the current enrollment with 
the trial design elements to ascertain if a trigger e-mail is warranted. The 
variables vary depending on the triggers created, such as enrollment sta-
tus or safety events, but typically include a patient identifier, the on-study 
date and the protocol identifier with one observation per enrolled patient.

Design Assessment Macro
The design assessment macro is a program that compares the observed 
data with the trial design. Since the design programs are SAS macros, 
they can create triggers for multiple trials by changing the trial specifica-
tions. In our example, the Simons 2-stage design macro compares the 
current accrual as recorded in the EDC system with the enrollment limits, 
N1 and N2 (see Figure 1) using the pre-specified L. If the current accrual 
is between N1-L and N1, then the program generates an automatic e-
mail5, 6 to the study team relaying the number of accruals remaining until 
an interim analysis is required. When the accrual is equal to N1, a similar 
e-mail is generated stating an interim analysis is necessary. If the current 
enrollment is outside the fore mentioned intervals, then the macro ends 
execution and the day’s temporary dataset is saved as the updated per-
manent trial dataset. The macros also assess the rare occasion where a 
day’s accrual oversteps a limit. Similar logic is followed for N2.

For trials with safety triggers, the safety alert is built into the trial param-
eters program and assessed using similar comparison logic. For example, 
another Phase II trial studying the effects of a nutritional supplement on 
length of hospital stay for hematologic malignancy patients was con-
cerned with Grade 3 Bearman toxicities. An eCRF was created to collect 
this particular adverse event information and a safety alert section was 
added to the trial specification e-mail.

Program Automation
The trigger programs and datasets reside on an UNIX server. The key to 
the automation is an executable file, which consecutively calls the trial 
specification files. The executable file runs daily at 7 a.m. 

Implementation

Example
A single-arm Phase II investigator-initiated ovarian trial with a Simon’s 
2-stage design focusing on neoadjuvant chemotherapy with surgical de-
bunking utilizes the trigger system. The sample size is 28 women with 
9 women in Stage 1. The primary objective is to estimate the rate of 
maximal surgical cytoreduction, i.e., no gross residual disease. The study 
team chose notification when enrollment was within 2 patients of a limit, 
so the L=2. Since the interim analyses are based on accrual, this trial’s 
permanent trial dataset contains one observation per patient and cap-
tures patient identifier, on-study date and protocol identifier. After the 7th 

patient was enrolled, the system generated an e-mail stating the interim 

Continued on page 11Figure 1. System flowchart. 
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Figure 1: Flow chart example of sequential logic utilized by SAS 
programs that provide enrollment status alerts.
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analyses should be performed after 2 more accruals. A similar e-mail 
sent after the 8th patient was enrolled. (see Figure 2).

Finally, when the 9th patient was enrolled, an e-mail was triggered stating 
the stage 1 accrual was met (see Figure 3). After data adjudication, the 
biostatistician completed the interim analyses and the number of women 
with no gross residual disease was met and enrollment continued. The 
trial is still accruing and daily monitoring continues. The next e-mail will 
be generated when accrual reaches 26 (28 – 2 participants). 

Discussion
Over the past three years, the system has been activated for 10 stud-
ies. Currently, 7 clinical trials have active programs running daily. Three 
of the trials have triggered alerts that notified study staff of upcoming 
interim analyses and/or trial accruals met. No safety alerts have trig-
gered. For investigator-initiated trials without interim analyses, an inde-
pendent program runs to check total accrual. During the implementation 
phase of new investigator-initiated trials, possible triggers are being 
considered and added to the data management of the trials. The 
macros can be accessed at http://ukhealthcare.uky.edu/markey/
biostats-tools-software.

Advantages
The system provides enrollment confirmations for the primary investigator 
and biostatistician to ensure interim analyses are performed in a time-
ly manner since the study staff is responsible for multiple clinical trials. 
Depending on the triggers requested, serious adverse events or other 
issues can also be reported and tracked in real time. With further minor 
tweaks to the programs and macros, the daily e-mail could create a daily 
or weekly PDF report of all investigator-initiated trial enrollments. 

Limitations
Our system does have some limitations. If SAS 9.3 and the EDC system 
do not reside on the same server, the automation of the program to run 
daily without intervention would be challenging. However, the general 
concepts would still be applicable. Perhaps the largest limitation is the 
data entry time. The program is only beneficial if eCRF data are entered 
in a timely manner. At our institution, trigger generating elements for a 
trial must be entered into the EDC system within 24 hours. These elements 
are detailed prior to study initiation, so all study personnel are aware of 
the requirement.

Conclusion
Currently, the trigger system has been implemented for ten investigator-
initiated trials at our institution. Enrollment triggers were sent for three tri-
als and fortunately, no safety triggers have been prompted. Our system 
has been a welcome addition to the data management of our cancer 
clinical trials. The daily accrual e-mails are referenced frequently during 
clinical trial reviews. The logic used to develop the e-mail triggers is quite 
general and could easily be adapted for other EDC systems which allow 
direct access to the underlying database. 
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Figure 3: Trigger E-mail Example at Interim Enrollment

Figure 2: Trigger E-mail Example with 1 Patient Remaining

 

FROM:	  	  NOREPLY@XXX.UKY.EDU 
DATE:	  	  	  	  Tuesday,	  September	  11,	  2012,	  7:00	  AM 
TO:	  	  	  	  	  	  	  	  PI@uky.edu,	  CRA@uky.edu,	  STATS@uky.edu,	   
RE:	  	  	  	  	  	  	  	  	  Enrollment	  Alert	  for	  Protocol=11-‐GYN-‐XX 

An	  interim	  analyses	  is	  planned	  for	  protocol=11-‐GYN-‐XX	  after	  9	  subjects	  
are	  enrolled.	  

As	  of	  11SEP2012,	  8	  subjects	  are	  enrolled.	  	  Interim	  analyses	  should	  be	  
conducted	  after	  1	  additional	  subject	  is	  enrolled.	   
	   
	  -‐-‐Statement	  of	  Confidentiality-‐-‐ 
This	  message	  (and	  any	  attachment)	  is	  intended	  only	  for	  the	  recipient 
and	  may	  contain	  confidential	  and/or	  privileged	  material.	  If	  you	  have 
received	  this	  in	  error,	  please	  contact	  the	  sender	  and	  delete	  this 
message	  immediately.	  	  Thank	  you. 

 

FROM:	  	  NOREPLY@XXX.UKY.EDU 
DATE:	  	  	  	  Thursday,	  September	  13,	  2012,	  7:00	  AM 
TO:	  	  	  	  	  	  	  	  PI@uky.edu,	  CRA@uky.edu,	  STATS@uky.edu,	   
RE:	  	  	  	  	  	  	  	  	  Enrollment	  Alert	  for	  Protocol=11-‐GYN-‐XX 

An	  interim	  analyses	  is	  planned	  for	  protocol=11-‐GYN-‐XX	  after	  9	  subjects	  
are	  enrolled.	  

As	  of	  13SEP2012,	  9	  subjects	  are	  enrolled.	  	  Please	  run	  interim	  analyses.	  	  
 
	  -‐-‐Statement	  of	  Confidentiality-‐-‐ 
This	  message	  (and	  any	  attachment)	  is	  intended	  only	  for	  the	  recipient 
and	  may	  contain	  confidential	  and/or	  privileged	  material.	  If	  you	  have 
received	  this	  in	  error,	  please	  contact	  the	  sender	  and	  delete	  this 
message	  immediately.	  	  Thank	  you. 

Continued on page 12
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Introduction
Non-interventional studies (NIS) are an essential part of the clinical de-
velopment program. The term non-interventional includes post-marketing 
surveillance studies (PMS), as well as disease or drug registries, obser-
vational studies and mandated post authorization safety studies (PASS). 
Over 18% of the clinical studies registered on the clinicaltrial.gov site are 
observational studies (or 35,146 data as of March 10, 2015)1. In clinical 
trials, the efficacy of an investigational product is explored in a patient 
population which has been selected according to strict inclusion and ex-
clusion criteria. In non-interventional studies, patients are treated under real 
life conditions. The fundamental difference between a clinical trial and a 
NIS is that the data collection or patient-participation in the NIS does not 
interfere with the choice of treatment, sample collection, procedures, or the 
treatment itself, all of which follow standard practice of care. The patients 
will receive the same treatment and diagnostic procedures as they would 
have received if they were not included in the study. 

Similar project tasks are performed in clinical trials and NIS (e.g. proto-
col writing, Ethic Committee (EC) applications, electronic Case Report 
Form (eCRF) specification and data management). This often leads phar-
maceutical companies and Contract Research Organisations (CROs) to 
believe that they can follow the same processes and standard operating 
procedures (SOPs). What is unique to NIS is perhaps the sample size; 
we see patient numbers increasing to thousands and shorter observation 
periods than in randomized clinical trials (RCTs). A recent national study 
we performed involved 7,000 patients across 700 sites in the Russian 
Federation. The approach outlined in this paper was successfully imple-
mented in the above referenced national study with respect to the eCRF 
design and data management.

Over the past decade, we have seen the industry use adaptive trial design 
to reduce patient numbers in RCTs, yet we also see much larger numbers 
of patients in NIS. This begs the question: is the blanket application of pro-
cedures developed for earlier phase studies creating inefficiencies in NIS? 
At the European CRO Federation (EUCROF), we know from shared experi-
ence that running NIS along the same processes can lead to inefficiencies 
and added cost for both the clinical investigator teams and our staff. 

The outsourced clinical trials market will increase revenues from 2013 
to 2023, achieving strong growth with late phase trial services driv-
ing growth according to a recent marketing report2. For quite some 
time there has been an opinion that NIS evidence is complementary to  
RTCs3 and data are usually published and made available for the scien-
tific community; meaning that results have to be robust and reliable.

Rule 1: Understand and Identify the Important Data
Primary outcome data and safety data are important and therefore the 
data validation focus must be here. After that we need to stop and think, 
which data address the objectives?

In an observational setting, it is quite common for sponsors to add sev-
eral secondary objectives to make the most of the large population ex-

amined and the period of observation. It can happen that, from the 
sponsor’s point of view, some of these secondary objectives could have 
the same strategic importance as the primary objective. Often the rela-
tive importance of the secondary objective vs. the primary one can be 
ambiguous due to the specific needs of the sponsor. As a result, the rela-
tive importance of the secondary data should be explicitly detailed so 
the correct level of data scrutiny and cleaning is applied. 

I hear it said, that if we don’t analyse the data we should not collect 
it. However, at the design stage it is often very difficult for a sponsor 
representative to answer the question: “Do we really need this data?” 
Therefore, rule 2 may assist.

Rule 2: Only Collect the Necessary Detail
The protocol writer does not always review the work of the CRF design-
ers and when we use Sponsor Standard Forms. These forms are standard 
for early phase work, but when we conduct post approval work we 
should really develop new standard templates. 

We must also ask whether we need to run all the standard checks that we 
use in other studies, i.e. start date before stop date, visit sequence dates, 
height checks, and weight checks. This uncertainty is compounded by 
the fact that CRF and database design in NIS has largely incorporated 
standard forms taken from clinical trials CRFs, e.g. concomitant medica-
tion pages, Serious Adverse Event (SAE) pages, vital sign pages and 
laboratory pages. These standard forms may not be appropriate to the 
more important study outcomes in NIS, but when utilised, data manage-
ment feel obliged to run all the usual checks. Yet it is strange that in RCT 
software despite all these extensive checks, we still have a lot of queries 
going back to the clinics. Should we not expect zero data queries? 

In NIS, it may be that concomitant medications information is collected 
to support Adverse Drug Reactions (ADRs) cases. Therefore, we do not 
require the same level of detail as in RCTs. It is probably sufficient to 
have the medication, the dose and an estimate of how long the patient 
has been receiving this medication, e.g. less than 1 year, 1-5 years or 
greater than 5 years. A simple design change like this can significantly 
reduce the data management and clinical staff workload. See Figure 1 
for a suggested late phase concomitant medications data template. This 
will produce zero data queries.

Seven Simple Rules to Better Data Management and Improved Pharmacovigilance 
in Non-Interventional Studies
By Tomás O’Mahoney, Ander Zaldumbide, Conal Nolan 

Figure 1: Late Phase concomitant medications page template

Continued on page 14
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Similarly, the standard Adverse Event/Serious Adverse Event (AE/SAE) 
forms for clinical trials are very often stand-alone case studies processed 
by the Pharmacovigilance department and used to build up the product 
safety profile. This results in a good picture of the safety profile of the 
product by the time of product launch. Of course, we can learn more 
from the non-controlled sample population that participate in NIS and 
we know that under-reporting of ADR is well documented in the literature4.

The important thing should be that all suspected ADRs are reported and 
the initial detail should be secondary. We would recommend that the big 
four are recorded, (the product, the event, the patient identifier and the 
credible reporter) plus one (the causality, i.e. is it related to the product?). 
If we capture minimal data, we are encouraging the reporting of events 
by making the process simpler – ask for less and you will get more. We 
will have the initial report with essential information – this is a good thing. 
By simplifying the reporting, we may get a better safety profile of the 
drug in real world practice. Marketing authorisation holders must have 
mechanisms in place to collect full and comprehensive case information 
at the time of initial reporting, in order to allow meaningful assessment of 
individual cases and expedited reporting of valid Individual Case Safety 
Reports (ICSRs) to competent authorities as applicable. The point here is 
that the eCRF should only contain the initial minimum information and this 
can be followed up through Pharmacovigilance processes for support 
data that are not included in the CRF. Uncoupling the study database 
from the PV database is not intuitive, but it will be more efficient. 

In accordance with the current legislation5, only serious ADRs (SARs) are 
required by the competent authorities in NIS (see Figure 2). All SARs 
should be reported within 15 days of becoming aware of the adverse 
reaction. The periodic safety update report (PSUR) is intended to provide 
an evaluation of the risk-benefit balance of a medicinal product and will 
be submitted by marketing authorisation holders at defined time points 
during the post-authorisation phase. However, PSUR may not be required 
for low-risk or old products (generic medicinal products (DIR Art 10(1)), 
well-established use medicinal products (DIR Art 10a), homeopathic me-
dicinal products (DIR Art 14), traditional herbal medicinal products (DIR 
Art 16a)6. Non-related adverse events, including serious events, are not 
appropriate to NIS. More often we still see the reporting of AEs written 
as part of the study protocol.

Perhaps that is because the GVP Module VI in the section Reports from 
non-interventional studies indicates that only reports of adverse reactions 
where a possible causal relationship with the suspected medicinal prod-

uct is considered by the primary source or the marketing authorisation 
holder should be reported; other reports of events should be included in 
the final study report. Other reports of events can be interpreted as AEs 
of Special Interest, those initially reported as ADRs that turn out to be non-
related on review of the ICSR and non-serious expected ADRs which do 
not have to be reported to the competent authority. 

There is a strong argument for removing the collection of AEs from NIS 
Protocols, that is compliant with GVP regulation July 2012 Module VI 
Reporting of Adverse reaction. 

Rule 3: Think of the Relevance of Data Queries
And when your NIS does have queries, only asking clinical staff to resolve 
data queries that are essential to the descriptive analysis is a good start.

More challenging perhaps is to think about the query and whether it is 
critical to their treatment decisions. Let’s look at an example: 

A Summary Product Characteristics for a product specifies that a diag-
nostic procedure (MRI) is advisable within 90 days of deciding to pre-
scribe a drug.

The observational data collected shows that often physicians are pre-
scribing the drug without performing the diagnostic procedure within the 
90 days. Perhaps they are using “older data” from an MRI that was 
performed more than 90 days or other diagnostic evidence to make a 
treatment decision. We have data, but not the data we expect.

Do we raise this as a query? 

We must strike a balance between data collection and burdening the 
clinical team or the patient. A well designed CRF, tightly reflecting the 
protocol, will also assist with this.

NIS-DM Rule 4: Simplify the Query Process Flow
Resolving data queries is easier when there are fewer people involved. If 
the Data Manager and the clinic can communicate directly to resolve the 
query, then we should keep the monitor/CRA out of the data-cycle. We 
can, of course, provide read-only access to the query for the monitor/
CRA and allow the monitor to write “notes” (not considered queries or 
part of the Data Management (DM) process). Of course, if the monitor/
CRA wants to raise a query, they should be able to advise the data man-
ager of their observations so that the Data Manager can consider this.

The query to be resolved should have minimal options, if possible. We 
would suggest just two query-response options: change the data or con-
firm it is correct.

NIS-DM Rule 5: Be “Smarter” with Edit Checks
With edit checks, one could consider the categorisation of data checks 
and plan how best to handle a query accordingly, e.g. such data cat-
egories would include “mandatory and defined”, “of acceptable ranges 
and exceptions” and “laboratory data and significance”. Management 
of each category can be part of the NIS-DM plan. 

For example, a scale such as the EDSS (Expanded Disability Score) can 
be mandatory in many Multiple Sclerosis studies. It is a well-defined 

Continued on page 16
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Fig 2: Serious Adverse Drug reactions are more relevant to NIS.
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scale i.e. all entries must be 1-10. Therefore with this mandatory/de-
fined category we DO NOT ACCEPT other values; all other values are 
blocked using an edit-check at the time of data entry. No exceptions 
and no queries.

“SMARTER” means understanding that it is real world data that we are col-
lecting, which by its nature will be more variable than clinical trial data. 
Understanding this, we can categorise the data, allowing us to make 
an informed decision whether to raise a query or not. We must look at 
the context of the data to make decisions about whether the data has a 
good probability of being correct.

“SMARTER” also means looking at the data across sites and over time. 
Critical data can be compared between sites and over the course of the 
study. This will highlight any systemic issues with data collection and al-
low a corrective or preventative action to be considered while the study 
is still operational.

Rule 6: Understand the Analysis Requirement of the 
Protocol before Writing a Data Validation Plan
The analysis section of the protocol is important. Data management per-
sonnel must understand what data are important to the statistician/ana-
lysts, including what baseline data are required for the analysis. The data 
management plan must reflect these needs.

When a descriptive data analysis is required and no confirmatory statis-
tics will be applied, it is equally important to work towards a clean data 
set to support the analysis. 

Do not, however, employ the standard checks that are routinely used in 
interventional clinical trials. Ask yourself “what can be eliminated from the 
standard list of checks?”

Equally important is planning for missing data. You will have missing data 
when the patients are treated under differing standards of care across 
different institutions and regions. 

Evaluate and communicate the availability of key data elements which 
make up the core data set. The statistician/analyst should define the 
criteria for handling missing data in the analysis plan.

Rule 7: Write a NIS-data Validation Plan
In effect we are recommending the same approach to the preparation of 
any data validation plan or data management plan. Do not add in “all 
the usual” rules. Do not just use the early phase template or SOP. 

For example, in most situations it’s relevant to have a good classification 
of medications and diseases (by means of coding using the WHO Drug 
Anatomic Therapeutic Chemical (ATC) classification or Medical Dictionary 
for Regulatory Activities (MedDRA)). It is then important to ensure that all 
verbatim terms are legible. It is essential that the data manager under-
stands the purpose of coding data and why it is performed. It may not be 
necessary in all studies, e.g. in the case of a mature product, and if you 
choose not to code, coding can always be completed at a later stage. 

Prepopulating the AE form with terms that can be auto-coded is another 
approach to reduce the number of terms that require coding. 

In conclusion, NIS specific standards and processes need to be devel-
oped. As we work through the process of data cleaning, it is important 
to liaise with data analysis and to understand the study reporting require-
ments. Standards in RCTs should not be applied to the NIS plan. 

We are working in an environment of standard care which differs across 
centres and countries and therefore, we must adjust our processes to pro-
duce data of good quality. NIS can produce good results, but it requires 
the processes that we use to be reviewed and adjusted. Data collection 
must be well defined, limited and focused, where possible. A good CRF 
is closely aligned with the primary objectives of the study.

Along with this, we suggest the development of an NIS data validation 
plan incorporating some flexibility for review of data that may lead to 
decisions being made NOT to query real world data. Expect missing 
data and plan on how to handle this. Do not think that data queries are 
to be expected! Change the thinking on this. 

While a lot of these recommendations may be obvious, what is more ob-
vious to us is that the same mistakes are being made across many studies 
by different stakeholders. So, to all multifunctional members of your NIS 
team, our advice to you is in order to enable robust, efficient NIS, do 
not simply edit the current SOPs. Instead, invest time in writing new NIS 
procedures and design eCRFs that are appropriate to NIS. 
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Ask SASsy 
By Kelly Olano 

Dear SASsy,

I have used the LAG function in SAS to return the value of a variable from the previous observation, but what about a LEAD 
function? I need to return the value of a variable from the next observation.

Lagging Behind in Laguna Beach

DATA a;
  INPUT visit x;
  lagx = LAG(x);
  DATALINES;
1 10 
2 20 
3 30 
4 40 
5 50 
6 60 
7 70 
8 80 
 ;
RUN;

PROC SORT DATA = a OUT= b; 
   BY DESCENDING visit; 
RUN;

DATA c;
   SET b;
   BY DESCENDING visit;
   leadx = LAG(x);
RUN;

PROC SORT DATA = c; 
   BY visit x; 
RUN;

The PROC PRINT of data set c is:

Dear Lagging,

Unfortunately, The LEAD function does not exist as a SAS function simply because SAS reads data sequentially and while previous values can be ac-
cessed, SAS cannot look ahead to the values of the next observation while processing the current one. There are, however methods one can use to 
simulate a lead function. Probably the most obvious and most used method is to sort a data set in descending order and then apply lag functions to 
create lead values. The data must be sorted a second time to get the data back to the original order however. An example follows:

Continued on page 19
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Another, perhaps easier way to create a LEAD variable is by using the DATA step, MERGE statement, and some data options. The first step in creating 
a lead variable is to merge the a data set with itself. The key is to add the FIRSTOBS= data set option to the second data set. The FIRSTOBS=n data 
set option specifies the first observation that SAS will begin reading in the data set. By default, FIRSTOBS is set to 1 because we usually want process-
ing to begin with the first observation. But when FIRSTOBS=2 is added as an option to the second merge data set, the first observation and second 
observation can be accessed at the same time. It is important to also include the KEEP= and RENAME= data set options so that the x variable has a 
unique name and the other variables do not write over each other. An example using data set a above follows:

DATA example2;                                                 
   MERGE a a(FIRSTOBS=2 KEEP=x RENAME=(x=leadx));     
RUN;  

The PROC PRINT of data set example2 is:

As you can see, the results of the two methods are identical. Hopefully, this adds a useful tool to your SAS programming toolbox!

Happy Programming! 

Ask SASsy 
Continued from page 18 
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