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Why should you be bothered with NIS?

improve drug development 
&

clarify the value of new therapies.



Outline
• NIS within the scheme of clinical research phases
• Lifecycle of NIS
• Tools & people behind NIS
• EDC system and how it can facilitate a clinical research project

• NIS criteria and rules
• Regulatory issues
• System validation
• System must-haves and nice-to-haves

• Recap: advantages of NIS against other types of studies
• Q/A session
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…and its position in the sequence 
of clinical research phases

NIS
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NIS within the scheme of clinical research phases

Phase I
First in human

• Safety
• Tolerance
• Pharmacodynamics
• Pharmacokinetics
• Initial dose for phase II

Phase II

Therapeutic Exploratory

• Validation of effectiveness
• Dosage
• Additional safety data

Phase III

Therapeutic Confirmation

• Proof of effectiveness
• A large group of patients
• Data for registration
• Safety

Phase IV
Post marketing

• Long –term use –
effectiveness and 
safety

• Post-marketing 
Clinical trials and NIS

M
AR

KE
TI

N
G

 A
U

TH
O

RI
ZA

TI
O

N



Lifecycle of NIS: purpose, design, criteria…

• Why should we perform a NIS or a secondary data analysis? 
What is their purpose?

• What design should we choose for NIS or secondary data analysis?

• What are the criteria qualifying a research project as a NIS?

• Can be effectiveness and safety of a product derived from a NIS?   



Lifecycle of NIS: Initiation – patients enrolment

Regulatory 
Authority

 Notification or approval

Ethics
 Favourable opinion

ICF
Patient informed consent with the participation



ICF – Informed consent form

Ethical rules, Declaration of Helsinki and GCP ICH E6
Consent with data protection rules

Childern
Adults

Anonymous
Pseudonymous Personal

Data 
controller Data processor



Course of the study

Business 
need

Definition of
Research 
question

Review
scientific
approach
and setup 
execution

Protocol
development

Protocol
approval by 

scientific
board and 
authorities

Study 
implementatio

n

Data 
collection, site
management, 
data quality
monitoring

Data analysis
and final

report

Application of GCP rules

Good Documentation
practice

Data quality

 EDC system



Study termination and out comes

Final study report

Publication

Results disemination

Change of SmPC, guidelines, market access, reimbursement,….



13

What is more important?
Tools vs. people 
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Tools vs. people ::: what is more important?



PEOPLE behind data-driven clinical research

Data Management
• data collection settings
• transformation of structured data 

into scalable data warehouse 

Business Intelligence
• data collection (eCRF development including 

validation, calculation & skip logic procedures)
• data analysis through reports and dashboards

Data Science
• modeling (pattern recognition)
• causality (cause-and-effect)
• validation (goodness of fit)

Data Mining
• correlation, prediction
• ML/AI techniques 

(classification, detection, text mining)

Data & SW Engineering
• EDC system
• Data warehouse

Data 
Insights

Data 
Quality

Data 
Integrity



TOOLS for achieving good quality of data
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Additional TOOLS for achieving good quality of data
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Electronic Data Capture 
How can a good EDC system facilitate 
a clinical research project? 
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From a hypothesis to an outcome
Study design

Data validation

Hypothesis

Data entry

Data analysis
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Data entry
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Study design

Who: Data manager

Where: Designer

Robust structure entities

Study design



Study structure export



From a hypothesis to an outcome
Study design

Data validation

Hypothesis

Data entry

Data analysis



Data entry
Create and edit forms

Who: Healthcare
professional
Where: Study

Data entry



Data entry – UX features
Wide range of data types and question settings
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1

2 Who: Data manager

Where: Designer

Study design

• text - short text, long text
• date – date and time, date, time
• selectbox – enumerate, codebook
• number - integer, real
• yes / no
• file
• button
• heading text
• json
• … other (custom)



Data entry - UX features
Edit checks & instant validation 



Data entry
Responsivity

Who: Healthcare
professional
Where: Study

Data entry



UX features 
Skip logic

Who: Healthcare
professional
Where: Study



Data entry
Single Form Mode – authentication through a hash code

Who: Healthcare
professional
Where: Study

Data entry



From a hypothesis to an outcome
Study design

Data validation

Hypothesis

Data entry

Data analysis



Data Quality Checks

Who: Monitor

Where: Study

Queries



Data lineage

Who: QA manager
Where: Study

Audit trail

Data entry



Data insights
Dashboard

Who: Coordinator

Where: Study

Data validation



Data insights
Interactive reports

Who: Coordinator

Where: Study

Data validation



Anomaly detection using machine learning
Efficient solution for risk-based monitoring

Who: Coordinator

Where: Study

Data validation



From a hypothesis to an outcome
Study design

Data validation

Hypothesis

Data entry

Data analysis



Toolkit for data analysis

Who: Analyst

Where: Reporter

Export

Data analysis



Toolkit for data analysis
Report

Who: Analytik

Where: Reporter

Data analysis



Toolkit for data analysis
On-line vizualization

Who: Healthcare 
professional
Where: Study

Data analysis



Toolkit for data analysis
Visual analytics on a project website

Who: Biostatistician

Where: Ext. website

Data analysis



From a hypothesis to an outcome
Study design

Data validation

Hypothesis

Data entry

Data analysis
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NIS
criteria and regulatory issues
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NIS criteria and rules: medicinal product

Use of medicinal
product with marketing 

authorization only

- is used in accordance 
with SmPC

- registered in the
country when the data 
collection is planned

- available in the 
distribution network

- is prescribed and 
dispensed in the usual 

manner

- must not be provided 
for free: promotional 

samples cannot be used



NIS criteria and rules: other

Study must NOT be
promoted

Marketing Authorization 
Holder may not provide 

financial compensation in 
excess of compensation for 

time and expenses

No additional diagnostic 
or monitoring 

procedures are applied

Patient selection must not 
be pre-influenced



Regulatory: NIS from the legislation point of view

 2001/20/ES: Directive 2001/20/EC of the European Parliament and of the Council of 4 April 
2001 on the approximation of the laws, regulations and administrative provisions of the 
Member States relating to the implementation of good clinical practice in the conduct of 
clinical trials on medicinal products for human use

 536/2014/EU: REGULATION (EU) No 536/2014 OF THE EUROPEAN PARLIAMENT AND OF 
THE COUNCIL of 16 April 2014 on clinical trials on medicinal products for human use, and 
repealing Directive 2001/20/EC



Differences between intervention and non-intervention

Medical
product

Medical product without MA = INTERVENTION
Medical product with MA = NON-INTERVENTION

Study
Subject

 Healthy volunteers = early phases of clinical research, cohort studies
 Patients = late phases of clinical research (phase III, IV, NIS)

Intervention

 Whatever additional to common clinical proctice
 Randomization; placebo; other than approved dossage, other than

approved way of administration, additional examinations, sampling for
research purposes

Completing the questionnaire by the patient is not an intervention
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System validation
self-assessment, certifications,
& penetration tests
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Information Security Policy & ISMS certification



Relevant documentation

Development & testing Deployment & provision

Release management Incident and problem management

Software Development Personal data protection

Testing and verification ICT operating procedure

Software documentation ICT Infrastructure security practices

Management of changes in SW source code Continuity management of operation 

Safety of software development

What should an organization that develops and/or operates an EDC system have documented?
• SOPs – Standard Operation Procedures, 
• WIs – Working Instructions



Security measures

 Logins, 
 Storage space, 
 Backups, 
 Data reach, 
 Failover, 
 Data privacy, 
 Permanent support & maintenance, 
 GDPR compliance, 
 and Security of facilities

Precautions…

= 3-D penetration tests:

- system/application
- IT infrastructure
- people

Stability…

= release management:

- separated Dev/Test/Prod environments
- Dev, Test1, Test2 cycles

Compliance

- the EC Directive 2003/94/EC 
Annex 11

- USA (FDA) 21 CFR part 11



How to prove or verify that a system is valid?

Self-assessment
• Documentation using SOPs and WIs
• Internal audits

Certification
• Documentation and the processes are compliant with a standard 

and/or recommendation(
• ISO 27k, GAMP, HIPAA,…

Additional tests
• Penetration tests
• IT infrastructure, System/Application, People (social engineering)
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NIS: Let’s recap!
pros & cons
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Advantages of NIS against other types of studies



Conclusion(s)

NIS and RWE projects collect valuable data which have a potential:
 to inform clinical practice
 to develop and/or update new guidelines in health care
 to clarify the value of new therapies
 to improve drug development cycle

Pharma, biotech companies, and other R&D organizations including academics 
should value their data resources… 

 …and use them, among other things, in their future development(s).

Multiple data sources may create a space for errors, but you can avoid them…
 by employing well educated and experienced clinical data managers,
 and by using solid and validated tools and systems.



www.biostatistika.cz schwarz@biostatistika.cz 

www.clade-is.com chrapava@biostatistika.cz

https://www.linkedin.com/in/daniel-schwarz-197706/

https://ibapodcast.podbean.com/


