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Background 
• Women’s Health Clinical Research Center 
• Investigator Initiated Trials (incontinence, hot flashes, 

pelvic pain, fibroids) 
• Prior EDC Approach 

• Epi/Biostat DMG 
• RedCap 

• Pain points  
• Form Flexibility 
• Data Quality 
• Data Product 

• Options out there: either free, or very expensive 
• Moderate solution? 

 
 



Outline 

• Overview 
• Form Features: Forms, Relational Structure 

• Data Quality: Queries, Form Rules, Visit Schedules 

• Workflows: Data Coder, Data Monitor, Data Manager, Developer 

• Other: Mobile, Security, Support  

• Questions 



Medrio Overview 
• eClinical  

• Electronic Data Capture 
• Direct Data Capture 
• ePRO 
• eConsent 

• Cloud based  
• Founded 2006, San Francisco 
• WHCRC since 2014 



Medrio Overview 
• Home Page Summary 



Medrio Overview 
• Participant Summary 



Form Features Overview 

• Form Basics 
• Form Format 
• Form Layout 
• Relational Structure 



Form Basics 
• Form Sources 

• Templates: CDASH Library(CDISC*)  
• Import Forms 
• Custom 

• Field Types 
• Text 
• Categorical: Drop down, radio vertical/horizontal, select all 
• Dates/Times 

• Partial Dates 
• VAS (vertical or horizontal) (approved by EQ5D) 
• Calculated Fields (updated on save, or manually) 
• File uploads 

• Skip Patterns (visible or hidden) 

*Clinical Data Interchange Standards Consortium 



Form Format 
• Formatting controls 

• Rich Text Formatting 
• Label  

• Position (above, left) 
• Justification 
• Width 

• Field Width 
• Radio vertical/horizontal 



Form Layout 
• Tables 

• Place variable next 
to each other 

• Meet standardized 
questionnaire 
structure 

• Layout reflects 
nature of data 

• Guideline 
Documents 
 
 



Forms 
• Form Headers 

• Display data fields from 
other forms  

• Visit Specific Fields 
• Appear only for selected 

visits 

 



Relational Data Structure 
• Repeated records 

• e.g. Medications, AE’s, Pregnancies, Medication Adherence, Diaries 

• Can combined non-repeated and repeated on same form 
• Fixed Row Example 
 



Relational Data Structure 
• Infinite Row Example 
• Form is a functional tool, used to monitor entire AE history: 

• Update status of ongoing AE’s (assign end date) 
• Identify when new reports are continuation from previously reported 

AE’s 

 



Relational Data Structure 
• Repeated Forms 

• Pre-specified or editable form 
labels 

 
 
 

• Repeated Visits 
• Allow flexible follow-up 
• Pre-specified or editable visit 

labels 



Relational Data Structure 
• One table per form 
• Underlying data contains one record per row 
• Non-row variables are repeated (optional) 

 



Data Quality Overview 

• Visits: Visit Schedule and Report 
• Forms: Form Rules and Report 
• Data Points: Data Query System 

 
• Other Reports 
• Data Monitors (following) 

Core Data Quality 



DQ: Visit Schedule 
• Visit Schedule 
• Scheduled Visits Report 

• Overdue 
• Due 
• Scheduled 



DQ: Form Rules 
• Accurate inventory 

of all required forms 
• Special rules for 

optional/conditional 
forms 

• Automatically 
updated Form 
Status: 
• Not Expected 
• Not Complete 
• Complete 

 
• Missing Forms 

Report 



DQ: Form Rules 
• Form Rules: Define condition under which form is required 



DQ: Data Queries 
• Push data quality checks up into the EDC system 
• Address data issues in real time, while the data is fresh 
• Have a system to manage data checks 
• Get a data product already vetted for data quality and 

internal consistency 
 

SCDM* Best Practices: 
“Ensure adequate edit check 
procedures and query management 
tools are built into EDC software.”  

*Society of Clinical Data Management, Good Clinical Data Management Practices Guidelines 



DQ: Data Queries 
• Query = Data Check 
• Standard Queries 

• Missing data 
• Soft range checks 

• Custom Queries 
• Date order/range 

• Study events after enrollment, visits 
occur in order  

• Eligibility checks 
• Randomized ppts meet individual criteria 

• Dosage used per protocol 
• Cross-form and cross-visit checks 
• Other uses 

• Flag Alert values (e.g. unexpected lab 
results) 

• Flag Protocol Deviation 
• Flag for follow-up (Ongoing AE’s) 

• Manual Queries 
 



DQ: Data Query Responses 
• Respond 

• Start a dialogue 

• Close Query 
• Document reason for data 

exception 

• Assign 
• Redirect to another team 

member 

• Auto close 
• Queries automatically 

disappear when condition 
is no longer met (the data 
are corrected) 

 



DQ: Data Query  
Management 
• Form List Indicator 

 

• Home Panel Summary 
 

• Query Report 
• Filters 
• Bulk Response 



DQ:  
Notifications 

 
• Triggered Email 

notifications  
• Same mechanism 

as queries 
• Create augmented 

process forms 
• Example: ECG 

• Data fields 
• Process fields—

control notifications 
to team members: 
• ECG uploaded (CC) 
• Ppt excluded (PI) 
• Letter required (PI) 

 
 



DQ: Building Queries 
• Sophisticated query builder 
• Handles nested equations 
• Drag-and-drop 
• Timing choices 

• Across Visits 
• At Same Visit 
• Any Time 

• Example 
• Nested And-Or 



Other Reports: 
Browse Data 
• Data Listing 
• Export 
• Save & 

Share 
 



Other Reporting: 
Study Data Summary Report 

 
 

• Site Level 
• Filters 
• Download 

 
 
 
 
 

• Subject Level: Site Data Summary Report  
• Form Level: Subject Data Summary Report  

 
 



Other Reports: 
BYO Clinical Data Report 
• Long form table for Data Managers 
• Access to full field (and form) level metadata 

 



Other Reports:  
BYO Subject Data Trend 
• Transposed by visit 
• Build Your Own reports are customizable 
• Schedule & Distribute (to email list) 

• BYO and/or Standard Reports 



Other Reports 
• Linked data report 
• Data audit log 
• Double data entry report 
• Field status report 
• Missing data report 
• Unblinding subjects report 
• Unblind log 
• Query aging report 
• Subgroup counts 
• Weekly enrollment 
• Dashboard 

 



Workflow Facilitation Overview 

• (Clinical Coordinator) 
• Data Coder 
• Data Monitor 
• Data Manager 
• Developer 

 



Data Coder: Text Recodes 
• Write-in fields 

• Assign codes online 
• Get second variable containing coded values 



Data Coder: Dictionary coding 
• Types 

• MedDRA1 system organ class—Adverse events 
• WHO2 drug information—Medications  

• Interface 
• Coder role (PI) 
• Automatic coding 

• Exact Match 
• Defined Synonyms 
• DM applies, PI verifies 

• Can assign multiple codes 
• Data Product 

• All MedDRA hierarchies 
• Coding Panel & Report 
 1 Medical Dictionary for Regulatory Activities 

2 World Health Organization  



Data Monitor 
• Monitors sign off on forms after review 
• Create controlled multi-stage monitoring workflows 
• Monitor entire forms or selected variables 



Data Manager: Subject Status 
• Subject Status Categories 

• Screening 
• Excluded 
• Enrolled 
• Completed 
• Early Termination 
• Other 
• Custom 

• Rule based automatic updates 
• Manual Override 
• Subject status can be used in queries 
• Reports focus on enrolled participants 

“Enrolled” for reporting purposes 



Data Manager: Field Properties 
• Field Properties 

• SAS Label 
• Export Name 
• Flags:  

• PHI  
• SDTM (CDISC) 
• Required  

• Numeric length and 
precision 

• Coded Values 
• Character or Numeric 

• Include on Find Form 
• Search for subjects by 

field values 



Data Manager: Documentation 
• Detailed Data Dictionary 

• Forms, fields, codes 
• Configuration details 
• Includes: General, Sites, Groups, Forms, Skip Logic, Coded Lists, VAS Scale Labels, Custom Queries, Range Checks, 

Form Rules, Subject Status Rules, Visits, Visit schedule, Monitoring, ePRO Configuration, ePRO Schedule, Roles & 
Permissions 

 



Data Manager: Documentation 
• Blank Annotated CRFs 

• Short  
• Long 

 
 



Data Manager: Documentation 
• Completed CRF PDFs 

 
 



Data Manager: Data products 
• Data product 

• Relational—1 table per form 
• SAS, SPSS, Stata, Tab-delimited 
• Two variables: Formatted Value, Coded Value 

• API Access 
• ODM CDISC data model 

• XML containing both study data and study configuration  



Data Manager: Offline Entry 
• Offline entry 

• Download formatted XL sheet templates 
 
 
 
 
 
 
 
 

• Upload edited sheet 
• Form and variable logic is checked 
• Emailed upload status report  



Data Manager: Bulk Upload 
• Bulk uploads  

• Create Map of Excel columns to any form fields 
• Map Field Names 
• Map Coded Values 

 
 
 
 
 
 
 
 

• Upload sheet (CSV or Excel) 
• Form and variable logic rules are checked (Ppt ID must already exist) 
• Emailed upload status report  



Developer: 
Special Forms: Randomization, Labs  
• Blinded randomization 

• Upload randomization scheme 
• Controlled randomization 

assignment 
• Blinded intervention group 

 
• Lab reference ranges 

• Incorporate reference ranges into 
the form 

• Alters for out of range values 
• Ranges are specific to each: 

• Laboratory 
• Ppt characteristic (optional) 

• Bulk upload lab results 
 
 
 
 

 



Developer: Controlled Deployment  
• Isolated duplicate environments 

• Dev 
• Test (testing, training) 
• Live 

• Easy deployment 
• Activity monitoring 

• Versioning documentation automated 
• Deploy to select sites independently 

Dev Test Live    

   



Other topics 

• Mobile 
• Security 
• Support 

 



Mobile 
• DDC: Direct Data Capture 

• Coordinator facing 
• Tablet data collection (replace paper forms) 

• ePRO: Patient Reported Outcomes 
• Tablet (in clinic) 

• Secure PRO—participant lock out 
• Email Survey Link 

• Create activation windows 
• Invitations sent automatically 
• Custom Study Login Portal: https://lila.filloutyourform.com/ 

• eConsent 
• Interactive: Video, quizzes 
• Versioning 

• Tracked 
• Supports re-consenting (requiring re-consent with updated consent form) 
• Automatically push updates to sites 

• In clinic (tablet) 
• Remotely (coming soon)  

https://lila.filloutyourform.com/


Security & Regulation 
• 21 CFR Part 11 
• HIPAA compliant 
• GDPR (European privacy regulations) 
• Audit trails 

• Data: data edits, reason for change, queries, devices source 
• Development: monitoring, lab reference ranges, un-blinding events, deployment  

• Data Redundancy: cloud based redundancy, recovery, access 
• Google Cloud  

• SOC 1, 2, 3 Reports, ISO 27001, ISO 27017, ISO 27018, Cloud Security Alliance, PCI 
Compliance, HIPAA, CJIS, EU Model Clauses, and Privacy Shield compliance 

• Encrypted—AES 256-bit SSL and 2048 bit RSA public keys 
• Customers own the data on our servers 

• Validated Software 
• Installation (IQ) and Functional Testing (OQ) with each release 
• Test environments available for new releases (to test study impacts pre-release) 
• Opt in or Opt out of new features 

• Annual UCSF Risk Assessment 
• UC BAA Agreement 



Support 
• Online Manuals 
• Training videos 
• Knowledge based articles 
• Online Community platform 

• Post questions, bugs, feature requests 

• 24-hour support 
• Annual conferences 

 



Questions 
 
 
 

Thank you! 
 

michael.schembri@ucsf.edu 
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