
Use of informatics systems to link laboratory 
with clinical data and ensure GCP compliance





Sample

The value of a sample is dependent on the data attached to it

Sample  and 
clinical data



Biobank data

Location

History

Aliquots

Nature of sample

Where can I put it?
Where did I put it?

Protocol for collection

When storing or moving

How did it get here?
What happened since it 
it arrived?

What happened to the 
“children”?

Quantity How much is there?
How much was there?

Dates and times When collected?

When transported?

When processed?

When received?

When stored?

Who? Who consented, took, 
processed, stored etc.

Adverse events?



Translational work

EU Directives 2001/20/EC and 2005/28/EC
Passed into UK law as statutory instruments 

SI 1031, 1928, 2984, 2031

EU Directives 2001/20/EC and 2005/28/EC
Passed into UK law as statutory instruments 

SI 1031, 1928, 2984, 2031

England and Wales Human Tissue Act 2004
Scotland Human Tissue Act 2006

Regulatory Framework

Data protection act (1988)
(EU Data protection regulations)

Mental Capacity Act 2005, Access to Health Records Act 1990, 
Health and Social Care Act 2001, Children Act 2004

Mental Capacity Act 2005, Access to Health Records Act 1990, 
Health and Social Care Act 2001, Children Act 2004

(EU Clinical trial regulations)



Patients have the right to approve of what is done to their samples

What is sufficient consent?

In EXCEPTIONAL circumstance the scope of the research may go 
beyond the original consent obtained, in which case re-consent 
should be considered

Donors have the right at any time to withdraw provision of samples

Patients have the right to approve of what is done to their samples

In EXCEPTIONAL circumstance the scope of the research may go 
beyond the original consent obtained, in which case re-consent 
should be considered

Donors have the right at any time to withdraw provision of samples



Biobank data

Nature of consent

Need to know at point of use

Adverse events

SOPs

Can you use it?

Is there enough left?

Should you use it?

What data is 
already linked to 
the sample?

Enough 
information and 
no more

Log an audit of 
use

Store the data 
so it is attached 
to the sample 
and all related 
samples

Increase the value of 
the sample



Baseline sample data
Simple descriptive analysis of sample

25/10 /2006

49
1957

62
1937

70
1905

64
1936

11
1990

7
1994

5
1996

36
1950
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34

42
1950
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1950

Qualitative

Quantitative Cell counts 

[Protein, DNA, RNA etc]

Histochemistry

Cytochemistry

QC Protein, DNA, RNA etc

?

Inclusion or 
exclusion

Established biomarkers:
e.g Pancreatic lipase, 
triglyceride etc.

Somatic genetic markers:
K-Ras , p53 etc.

Germline genetic markers:
BRCA2, PRSS1, PSTI

Outcome and 
Stratification

PK and PD



Sample
Sample 

Diagnosis and demographics



Patient data
Obtained at point of collection
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1950

Details of illness Diagnosis

Aetiology

Stage, Grade etc.

Imaging data Pathology reports

BLOBS or links

BLOBS (Binary Large Objects)

Advantages: 
“Pictures don’t lie”
“A picture is worth a thousand words”
(or a BLOB might actually be 1000 words) 

Disadvantages: 
Difficult to search
Very difficult to audit



Patient data
Obtained at point of collection
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Details of illness Diagnosis

Aetiology

Stage, Grade etc.

Imaging data Pathology reports

BLOBS or links

Links (to another system or cloud)

Advantages: 
Saves a lot of space
Gives flexibility
Single hub accessed from multiple spokes

Disadvantages: 
Dramatically reduced control
Data protection issues
Very difficult to audit



Patient data
Obtained at point of collection
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Gender

Details of illness Diagnosis

Aetiology

Stage, Grade etc.

Male, Female

Orientation?

Imaging data Pathology reports

BLOBS or links

Family history

Family tree

Of disease

Of no disease

Age Year of birth

Date of birth

BMI Height

Weight – history?
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Polymorphisms

BRCA2 mutation carrier



Patient data
Obtained at point of collection
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Gender

Details of illness Diagnosis

Aetiology

Stage, Grade etc.

Male, Female

Orientation?

Imaging data Pathology reports

BLOBS or links

Family history

Family tree

Of disease

Of no disease

Age Year of birth

Date of birth

BMI Height

Weight – history?

Advantage: Contextual data

Disadvantage: Data protection issues



Patient data
Obtained at point of collection
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Gender

Details of illness Diagnosis

Aetiology

Stage, Grade etc.

Male, Female

Orientation?

Imaging data Pathology reports

BLOBS or links

Family history

Family tree

Of disease

Of no disease

Age Year of birth

Date of birth

Lifestyle

Ethnicity and race

Exposure

Smoking, alcohol etc.

Where do they live?

Culture and genetics

BMI Height

Weight – history?



Discovery data
Omics
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Proteomic

Genomic

Metabolomic

Transcriptomic

Tabulated data

Raw mass spec data

Traces and gel images

Array data 
(image/values/analysis)

Tabulated
Traces
Raw data

Tabulated
Array 
(image/values/analysis)
RNASeq raw data or 
analysis

Exomic

Other targeted

Whole genome

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=jcbm6a4R8DA0DM&tbnid=R8ELyWE_1_77yM:&ved=0CAUQjRw&url=http://siliconangle.com/blog/2013/08/29/other-server-makers-gain-ground-as-ibm-hp-oracle-all-struggle/&ei=YtWEUsz0L-KP0AWnloCYAQ&bvm=bv.56343320,d.ZG4&psig=AFQjCNH_X8YGQiZ2ZcAMy6s4iFOoMrzs8Q&ust=1384523389765574


S v United Kingdom (2009) 
at the European Court of Human Rights

Personal information is contained in cellular samples. Their retention 
without consent  interferes with the right to a private life 

The DNA profile’s capacity to provide a means of identifying an 
individual is in itself sufficient to conclude that their intervention 
interferes with the right to privacy 

Retention of samples without consent is a violation of Article 8 of the 
human rights act.

Personal information is contained in cellular samples. Their retention 
without consent  interferes with the right to a private life 

The DNA profile’s capacity to provide a means of identifying an 
individual is in itself sufficient to conclude that their intervention 
interferes with the right to privacy 

Retention of samples without consent is a violation of Article 8 of the 
human rights act.
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Biomarker data

A protein or 
group of proteins

Somatic 
genetic data
or epigenetic

Germline
genetic data

ELISA
Luminex
IHC (TMAs)

Ras mutation
CDKN2A methylation
p53 mutation
BCR-ABL
Etc.

SNPs

BRCA2, MLH1 etc.

PCR, Sequencing, 
NGS

Sequencing, Arrays

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=jcbm6a4R8DA0DM&tbnid=R8ELyWE_1_77yM:&ved=0CAUQjRw&url=http://siliconangle.com/blog/2013/08/29/other-server-makers-gain-ground-as-ibm-hp-oracle-all-struggle/&ei=YtWEUsz0L-KP0AWnloCYAQ&bvm=bv.56343320,d.ZG4&psig=AFQjCNH_X8YGQiZ2ZcAMy6s4iFOoMrzs8Q&ust=1384523389765574


Sample
Sample 

Diagnosis and demographics

Sample 
Diagnosis and demographics

Outcomes



25/10 /2006

49
1957

62
1937

70
1905

64
1936

11
1990

7
1994

5
1996
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34
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1950

24
1950 Survival (OS,PFS, 

Event time etc.)

Subsequent follow up data 
(beyond the trial)

Other

Treatment

Trial data
As randomised
As received

Outcome

Imaging
AE, SUSAR etc

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=jcbm6a4R8DA0DM&tbnid=R8ELyWE_1_77yM:&ved=0CAUQjRw&url=http://siliconangle.com/blog/2013/08/29/other-server-makers-gain-ground-as-ibm-hp-oracle-all-struggle/&ei=YtWEUsz0L-KP0AWnloCYAQ&bvm=bv.56343320,d.ZG4&psig=AFQjCNH_X8YGQiZ2ZcAMy6s4iFOoMrzs8Q&ust=1384523389765574


Sample
Sample 

Diagnosis and demographics

Sample 
Diagnosis and demographics

Outcomes

Sample 
Diagnosis and demographics

Outcomes
+ Existing sample data



Trial dataLab data Personal Data

Aliquots

Original sample

Patient data

Sample ID Lab
Patient ID

Trial
Patient ID

Outcomes

Adverse events

Trial Arm

Name  and date of birth

Address

NHS Number

Hospital number

!!



Narrative recording

Plan

Hypothesis

Aims

Objectives

Results

Conclusion

Protocol



Narrative recording

Plan

Hypothesis

Aims

Objectives

Results

Conclusion

Protocol

Easy to understand, efficient and..... not auditable



Narrative recording

Plan

Hypothesis

Aims

Objectives

Results

Conclusion

Protocol

Hard to understand, cumbersome  and..... auditable

12/04/2010

12/05/2010

12/06/2010

12/08/2010

12/09/2010

12/12/2010

12/07/2012



Clinical trials

Research Unit 
GCLP facility

Translational Research
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Clinical sites

... In the old Royal... In the new Royal... Any collaborating site
providing samples

Trials Units







Clinical trials

Research Unit 
GCLP facility

Translational Research
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Coded data transfer

Clinical sites 

... In the old Royal... In the new Royal... Any collaborating site
providing samples

Patient name
Patient Code

Dates and times

Dates and times

Lots of comments

Dates and times

Trials Units

Computer system:
MACRO Computer system:

Matrix LIMS























Samples gain value because of the link to the patient (a person)

Patients have the right to privacy

Regulators  (e.g. MHRA) are tasked with ensuring that is achieved

Computer systems can be used to provide a sequential audit trail rather 
than a narrative

Conclusion

Laboratory data should be acquired  empirically 
Blinded as far as possible to related clinical data

Potential bias  should be identifiable from an easily achievable audit 

Properly informed patient consent is essential and must be verifiable



I’d like to discuss Somerset and Edge if I can find a way to cut down the rest of the talk


