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Some basic remarks / preparing the ground

“Clinical Data Mining (CDM) is the retrospective analysis of 

mass patient data in order to produce new insights”
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Some laws apply:

1st Law: “If it ain’t in, you won’t get it out”

2nd Law: “If you don’t plan for it, it won’t be in.”

3rd Law: Data will only be valid if the feeding systems are the 

sole source of truth for patient care

4th Law: Systems will only be used in this fashion if they are 

not overloaded by “research requests”

Corollary: CDM is …
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…in a Trilemma

Make sure the documentation closely 

matches the needs of clinical staff!

Make sure to keep the 

documentation close to the factory 

settings of the provider!

Make sure the documentation unambiguosly 

and comprehensively identifies potentially 

interesting phenomena!
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What do our customers do?



January 24, 2014      PCMS CTE 5

They complain about

• Site-specific configuration

• Configuration changes

• Technical & clinical competencies 

necessary

• Missing change history

• Shallow learning curve, complexity 

(no. of tables, table size)

but…
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They are happy about…

• Flexibility

• Time stamping

• Richness of clinical content

• Possibility to feed back results into 

clinical routine

Some examples…
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Usage of antibacterials

Response to CG-advice

Predicted vs. 

observed 

mortality

Examples from customers
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Tidal volumes for patients with severely 

low PaO2/FiO2Not shown

Figure shows there is room for improvement: 

aim to increase TV, expectation to lower 

mortality of ARDS patients

Examples from customers

Continuation of 

insulin infusion 

despite 

normoglycemia
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Appropriateness of current practices around transfusion (UK)Effect of changed practices to prevent VAP (UK)Effectiveness of Clinical Decision Support (“advisories”) in a PDMS (Canada)PDMS effectively enforcing regulatory compliance (US)Audit of Ventilation Practices (Spain)

Not satisfied (yet)?
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What do we do?
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MIMIC II

The objective of this Bioengineering Research Partnership is to focus the resources of a powerful interdisciplinary team from 

academia (MIT), industry (Philips Medical Systems) and clinical medicine (Beth Israel Deaconess Medical Center) to develop and 

evaluate advanced ICU patient monitoring systems that will substantially improve the efficiency, accuracy and timeliness of clinical 

decision making in intensive care.

The database can be found on PhysioNet. It is created by obtaining data from the hospital's ICU information systems, hospital 

archives and other external data sources.

Link
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Process model for Clinical Data Mining

How to find a needle in a haystack?

Visibility of needles in haystacks may range from… 

well below 0.1 VR
nh

… … to almost 1 VR
nh

.



January 24, 2014      PCMS CTE 17

Process model for Clinical Data Mining

Literature suggests…

Knowledge Discovery in Databases1

1. Business understanding

2. Data set selection

3. Data cleaning and processing

4. Data reduction and projection

5. Matching objective into mining method 

(classification, clustering, regression)

6. Choice of algorithm

7. Pattern extraction (= “Data Mining”)

8. Data interpretation

9. Documentation and use of discovered knowledge

1 Fayyad UM, Piatetsky-Shapiro GM, Smyth P, Uthurusamy R; 1996: Advances in knowledge discovery and data mining, AAAI, Menlo Park, CA, 1996 
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Process model for Clinical Data Mining

Experience suggests: It’s a bit more messy.

Clinical idea
Analysis & 

Interpretation

Do we have 

the data?

Validity?

Linkage, 

consolidation?

Approval

Probing

Validation

De-

Identification
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Remember:

It is about discovering things that matter to you and your patients.

Somethings you didn’t even expect these things to exist.

Data mining is not “science without rigor”.

Höfer T, Przyrembel H, Verleger S: New evidence for the Theory of the 

Stork, Paediatric and Perinatal Epidemiology 2004, 18, 88–92 
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Thank You!


