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Evidence based medicine

EVIDENCE BASED MEDICINE INTEGRATE INDIVIDUAL 

CLINICAL EXPERTISE WITH THE BEST AVAILABLE 

EXTERNAL CLINICAL EVIDENCE FROM SYSTEMATIC 

RESEARCH
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Transfer evidence into practice –
MEDICINE

Scientific research
Experiments
Clinical trials

Clinical practice
Transfer 
evidence 
in clinical 
practice
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PROTOCOLS

PROTOCOL

SET OF PREDEFINED 
ACTIONS THAT PROVIDE 

THE BEST WAY TO DO 
SOMETHING

GIVEN
CONSTRAINTS

PROVED 
BY USE

OTHER WAYS
ALREADY CHECKED
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PROTOCOLS AND EVIDENCE 
BASED MEDICINE

EVIDENCE BASED MEDICINE
= CLINICAL EVIDENCE 

FROM SYSTEMATIC RESEARCH

PROTOCOLS
=

BEST WAY

STANDARDIZED AND CONTROLLED 
MEDICINE TO OPTIMIZE THE 
TREATMENT OF THE PATIENT

EACH PATIENT IS TREATED IN THE 
SAME WAY GIVEN THE EVIDENCE 

OF HIS/HER STATE



6

EXAMPLE

Recommended strategy for 
managing health care in 

specific clinical 
circumstances

PROTOCOL

Sequence of 
actions

EVIDENCE 
BASED 

MEDICINE

Action’s content

+
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DEFINITIONS

ALGORITHM
•A set of instructions to carry out some 
task programmatically
•Can involve some form of numerical 
calculation

PROTOCOL

•Describes all the steps in the managment 
of a clinical condition (from diagnosis to 
treatment)
•Deviations from protocol result in the 
exclusion of the patient

GUIDELINE
•Synonimous of protocol (often)
•Emphasizes the idea of reccomendation 
instead of duty

CARE PATHWAY
•Used in nursing
•Describe the steps to be followed and also 
the expected course of patient’s state

PRACTICE 
PARAMETERS

•Evidence-based clinical guidelines
•They set the acceptable boundaries of 
safe patient care
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CLINICAL GUIDELINES: 
applications -NCG

Evidence-based guideline database 



NATIONAL GUIDELINE 
CLEARINGHOUSE BROWSER
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NCA: guidelines by topic
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NCA: guideline summary
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GUIDELINES DEFINITION: strength 
of evidence
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Guidelines are based on evidence that is collected in the 
literature and in randomized controlled trials (RCTs)



GUIDELINES DEFINITION: methods 
to formulate the recommendations
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GUIDELINES DEFINITION: types of 
recommendations
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GUIDELINES DEFINITION: strength 
of recommendations
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COMPUTER-BASED PROTOCOLS

PROTOCOLS
MODEL THE
BEST WAY

INFORMATICS
GIVES
TOOLS

BUILDING PROTOCOLS

DISSEMINATING PROTOCOLS

COMPUTER
BASED

PROTOCOLS
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COMPUTER-BASED 
PROTOCOLS/GUIDELINES: ACTORS
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Knowledge
Base

Specific  
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Bonacina S., An Effective Infrastructure Design for the Clinical Guidelines, Telehealth 2006
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DESIGNING PROTOCOLS

PROCESS 
MODELING

SYSTEM 
DEVELOPMENT
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MEDICAL GUIDELINE 
LIFECYCLE

Greenes RA et al., 2001
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PROCESS MODELING FOR 
GUIDELINE CONCEPTUALIZATION

PROBLEM 
UNDERSTANDING

BEST EVIDENCE 
FOR PROBLEM 

SOLVING

CONTEXT WITHIN 
THE PROTOCOL 
WILL BE USED

Patient 

Treatment 
goal Local 

resources 

Local
processes

Literature
research 

Staff 
skills 

Meta-
analyses 
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SYSTEM DEVELOPMENT:
designing principles

• The model defined is not static à improved by new 
evidence, protocol application outcomes, protocol deviations, 
…

• The protocol should not seem to be rigid or static or difficult 
to use

• Any assumption about the context of use should be explicit
• The protocol should not be more specific than it is necessary

to achieve the goal
• Protocol design should reflect the skill level and 

circumstances of users
• Protocols should be constantly reviewed
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PASSIVE vs ACTIVE SYSTEMS

PASSIVE SYSTEMS ACTIVE SYSTEMS

•Not intrinsecally incorporated 
in the healthcare system

•Clinicians are free to choose 
whether or not consulting the 
protocol

•Protocols are like “reference 
materials”

•Not integrated with the EHR

•Integrated with the system 
(EHR, laboratory reports, 
pharmacy)

•Clinicians’ actions are fully 
guided by protocols

•Data entry in the EHR is 
facilitated (predefined steps, 
the system automatically 
generates the descriptionà
quality, ¯error rate, ¯time)
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DESIGN INFRASTRUCTURE

Preliminary 
consideration

Execution
phase

Building       
blocks

Application and 
dissemination

Bonacina S., An Effective Infrastructure Design for the Clinical Guidelines, Telehealth 2006
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INFRASTRUCTURE: 
preliminary consideration

Verify:
• available instrumentations 
• health information systems
in the light of embedded guidelines
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INFRASTRUCTURE: 
“building yard” (1)

Bonacina S., An Effective Infrastructure Design for the Clinical Guidelines, Telehealth 2006
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INFRASTRUCTURE: 
“building yard” (2)

1. Current version of guideline contents
• Text format or executable format
• Also guidelines in intermediate state (between text and executable)

2. Text fragmentation and framing
• Translation text à exe
• Representation of the textual form of the protocol in a specific language (UML –

Unified Modelling Language)
• XML format can be used

3. Tools for dictionaries
• Standardized medical terms
• Do not need concept “translation”

4. Risk analysis
• Minimize recovery time
• Analyze all the possible risk situations

5. E-mail
• Communication systems to reach medical expertises (cooperative systems) 

6. Programming languages
• Guidelines implementation
• Examples: Arden Syntax, Protegè
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INFRASTRUCTURE: 
“application tools” (1)



INFRASTRUCTURE: 
“application tools” (2)
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7. Access list
• System protection
• Different responsibilities à user’s view
• Electronic sign, audit trail, timestamps, …
• Specific set of actions/operations/views for each kind of user 

8. Emergency 
• Guideline path can change in the case of emergency (inclusion criteria in 

normal situation or in the case of natural disaster)
• In the emergency case also the access politics can change  

9. Followed guideline path tracking
• Tracking system (action, time, data, …)
• Used for medical intervention evaluation and for outcome measure

10.Execution engine
• The implemented guideline is executed through the execution engine

11.Parameters calculation
• Particular situations (chemotherapy)
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INFRASTRUCTURE: 
“application tools” (3)

12. Software tool (storage and recovery)
• Save/recover a certain guidelines in the system
• Recall and execute

13. Preceding version of guideline contents
• In a certain time frame a certain version of the guideline is used à you have several 

patients treated in that particular way
14. Preceding version of software application

• Problem of version updating
• Not all the old features are supported/compatible with the new version

15. Software tools for validation
• Needed in every system
• More important in the medical field (every error is paid by the patient)
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INFRASTRUCTURE: 
execution phase
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LANGUAGES: 
Arden syntax

• AIM à structuring and sharing knowledge

• STANDARD LANGUAGE à
1994 – American Society for Testing Materials (ASTM)
now – American National Standard Association (ANSA)

• USEà
– Implementation of medical knowledge bases
– Alarms and alerts generation
– Diagnosis interpretation
– Clinical studies screening
– Message delivery managment



32

ARDEN SYNTAX:
medical logic modules

•Three modules structure

•ASCII files (textual description)

MAINTENANCE

File 
identification

LIBRARY

File content 
description

KNOWLEDGE

Decision rules 
and actions 

DB
managment

Real 
guideline
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ARDEN SYNTAX:
example

ALERT ON 
LOW 

HEMATOCRIT
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LANGUAGES: 
Protegè

• AIM à Ontologies and knowledge-base editor
• Free software, based on Java
• USED TO à

– Build personalized ontologies
– Create personalized data entry forms
– Insert data

• INCLUDES à
– Tables
– Graphs
– Images
– Sounds
– Other multimedia files
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PROTÉGÉ’:
example



SYSTEM IMPLEMENTATION 
TOOLS: GEM

• Guideline Elements Model
• Based on XML
• Developed by the Yale university
• AIM à create a model for guideline documents
• Facilitates the translation 

text à structured format
• Towards computer implementation
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SYSTEM IMPLEMENTATION 
TOOLS : GLARE

• GuideLine Acquisition, Representation & Execution
• Guideline implementation system
• AIM à support of the decision making process
• FEATURE à “what if” service à Alternative choices are 

developed and virtually 
followed to evaluate 
possible time, costs, 

resources,…
GALLSTONES 
DIAGNOSIS

LAPAROSCOPY LAPAROTOMY

Waiting times, costs, patient’s outcome, 
…

Choose the best 
way in each 

particular case



SYSTEM IMPLEMENTATION 
TOOLS: GLIF

• GuideLine Interchange Format
• Developed by Columbia, Stanford e Harvard Universities

(Intermed Collaboratory)
• AIM à tool for guideline implementation in 

different/shared informative systems 
(integration)

• Model language: Arden Syntax
• Medical Data Model: HL7 Reference Information Model
• GLIF3 guidelines can be implemented using Protegè
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PROTOCOL/GUIDELINES 
DISSEMINATION

1. Easy access to evidence on best practice (and supporting 
evidence)
– Cochrane collaboration
– Internet à tool for publishing and distributing protocols
– Provides immediate access 
– Problem of quality

2. Even if guidelines are available, they are not used
3. Evidence based practice is an information product, and 

clinicians are consumers
4. Level of acceptance à depends on the costs vs benefits 

balance (perceived by the clinician)
5. The impact factor of a guideline depends not only on its 

scientific value but also on the medium used for 
dissemination
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IMPROVING GUIDELINE UPTAKE

• Increase the value for the clinician, making benefits for him 
more evident (time, amount of work, quality, …)

• Decrease the costs of evidence-based practice, not in 
financial terms but in terms of time and mental efforts

• Optimize the protocol to suit the clinical context
• Strong educational strategies

– Overcome socio-technical barriers
– Share the use with all the levels of the system


