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Evidence based Medicine: EBM

e Definition:

,...the conscientious, explicit, and
judicious use of current best evidence

In making decisions about the care of
iIndividual patients®

Sackett et al. Brit. Med. J. 1996, 312: 71




Four Periods of EBM

Ancient period

authority, apprenticeship, experience,  anecdotal evidence,
(,e.vaga“

Enlightenment period ~1700

scepticism about authorities (ancient and modern),
~experientia ordinata“ *, some formal evidence (CTs),

)

,culture” of evaluative science in Britain
Transitional period ~1900
concept of ,end result®, utilization of RCTs

Modern period ~2000

computers and database software, culture of  evaluative
science ubiquitous and of vital importance

*according to Francis Bacon ( 1561-1626)




Actions to “Scientise” Empiricism
In_British Therapeutics 1/30-1830

Observations
Quality Be Aware of Prejudice

Measure
Describe Quantitatively
Record Systematically
Increase Quantity Be Aware of Play of Chance
Repeat
Exploit New Facilities/Obligations

Assessment
Based on Reliable Data Complete and Certified Records
Comparative Fair
Precisely and Intelligibly Statistics
Presented

— _/
Y

Qualitative and “Procedural Objectivity”
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“TO IMPROVE
THE EVIDENCE OF MEDICINE”

The 18" century British origins
of a critical approach

ULRICH TROHLER
[Zooo]
[ Royal College of Physicians of Edinburgh ]




Answers to a Confused State of Scholarly
Medicine in 18 t Cent. Britain

Challenge : Promote Methodically Guided, Quantifying Empiricism

Why? Pursuit of Social Ideals
Reform/Change: Care for the Poor / Treatments
and Professional Organisation
Public Comprehensibility / Transparency /
Obijectification / Standardization
Check Vested Commercial Interests

Career Perspectives
New Meritocracy Based on Proven Efficiency /
Organisational Skills  “Science”
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The Medical Research Cultures in Britain
c.1800

1. Clinical ‘arithmetick’
(Evaluation science and numerical
nosography )

2. Clinical and pathological observation and

description

3. Laboratory experiments
(Explanatory science )

4. Study of the medical classics e.g. Galen
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Objections to Statistics in Therapeutics
Paris ~ 1835

1. “Old school”
Probabllity should not replace certainty
Individuality should be acknowledeged

Numbers cannot represent variability

Time-honoured “art medical” should
be respected
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Objections to Statistics in Therapeutics
- Paris, c. 1835

2. “Modern” objections
Pragmatical
- Practically unfeasible
- Clinically inadequate
- Ethically disputable

- “Tedious and troublesome
business”

Theoretical
- Methodically insufficient
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Methodical issues In evaluation of medical
Interventions addressed after 1950

Systematic reviews and meta-analysis: COCHRANE Centr e/
Collaboration 1992/93

Publication-bias
Undesired side effects
Fair comparators
Conflicts of interests
Reporting standards for
RCTs and structural abstracts: CONSORT 1996/2001

non-pharmacological trials: CLEAR NPT 2005
observational studies: STROBE 2007
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Archie Cochrane (UK), Alvan Feinstein (US) and David Sa  ckett (Ca)
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Cochrane Centres (15)

San
Antonio

Baltimore

Brazilian

South
African

Australasian



Questions:

How did new procedures become
accepted and how did they evolve to
become standard practice?




Three 18th century surgical innovations

 New approaches to removing bladder stones
Urethral, direct lateral, or suprapubic bladder incisio n?

 New approach for operating on cataracts
Couching or extracting the lens?

e Scepticism about amputation of limbs
Whether?
When?
How? with or without flaps?
with or without immediate union of wound edges?




L ateral incision for lithotomy

William Cheselden, London, 1740

Method: Analysis of own private records
Results: N= 213 publicly operated; dead 20

Age 10 orless 11-20 21-30 31-40 41-50 51-60 61-70 71-80
Cut 105 62 12 10 10 7 5 2
Died 3 4 3 2 2 4 1 1

Continuation: Networking with S.-F.Morand, Paris

Fate: Cheselden’s data remain the standard of comparison for rest of century

Personal initiative




Couching or extracting the lens?

Hopital Royal des Invalides , Paris 1757

Methods: Prospective trial involving 3 surgeons and 17 patients

Results: 5/8 patients “gained sight” after traditional couching
6/9 after innovative extraction

Continuation: Discussion continues for the rest of 18th century

Personal initiative




Early or delayed amputation?

George Guthrie, On Gun-Shot Wounds of the Extremities, London 1815

Methods: Retrospective analysis of Army returns (from the Peninsular War)
for | did not feel myself authorised to commit murder for the sake of experiment®

Results: “The comparative loss [mortality] in 551 delayed and 291 early amputations.*”
delayed: early
upper extremities 12:1
lower extremities 3:1

Continuation: Prospective trial of amputations ot the thigh after the battle of Toulouse:

Regret ,we had not had another battle ...to enable me to decide two or three points in
surgery that were doubtful”

Waterloo! Further Army and Navy (but not hospital) statistics
Question seems settled for military practice.

Part of British movement ,To improve the Evidence of Medicine®




The predominance of descriptive
(observational) surgical science

fostered by
anaesthesia (from 1850)
pathological anatomy (from 1860)

antisepsis and asepsis (from 1870),
by

new diagnostic tools  (stethoscope,

optical scopes, X-rays, laboratory)

and supported by
hierarchical societal structures










Ernest Amory Codman
,2the improper Bostonian®

A Study in Hospital Efficiency, 1916

Boston, privately published

,2Hospitals responsible for care given by their staff “

Measure status
e Concept of ,end result®
« Compare surgeons and hospitals
* Results avallable to the public

Joint Commission for Accreditation of Hospitals 1957




(Common Features of Innovations in ~ Modern Surgery \

- Plausible pathohysiological rationale
- Weak early (albeit statistical) evaluation
- Strong champion

Some recent examples:
- Internal mammary artery ligature
- Extracranial-intracranial bypass to prevent recurrent stroke
- Gastric freezing for pyloric ulcer

* - Arthroscopic surgery '

Adapted from Burger et al 2006




Why many Surgical Procedures still
Lack Formal Evaluation

(Near) absence of regulatory control
Manner of surgical teaching

Exponential increase of new procedures
Limited time, resources and opportunities

Skill-dependency of surgery

Nature of surgical knowledge:
Mechanical Pathophysiology:
Outcome Is near to intervention

but

Need for proper controls/study design increases with
- distance of outcome from intervention
- differences between alternatives

Burger et al 2006



Current Issues In Surgical Evaluation
How to deal with new procedures ?

Randomize the first case?
Clinical governance (USA, not yet in Europe)

Figure out whether
a) it works
b) it works specifically
c) any procedure works

If b/c: Does it work better * than former procedures?

Assessing the individual, team, and institutional learning curves

APPLICATION of reporting standards (CONSORT for RCTs, STROBE
for observational studies)

From the surgeon's and/or the patient's perspective?




Conclusions |

EBM principles developed in Enlightenment Period:
Examples of methodically insightful evaluation since 18th c.:

Fair comparisons, historical controls, concurrent controls,
prospective trials

Criteria
Survival/death; complication rates; function

Modern EBM is not new
but strengthens a tendency present, since the Enlightenment
period, for some 250 years
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Conclusions I

« History of application of principles in surgery
Up to ¢.1750: Few surgeon-evaluators (loners,“marginals®)

Around 1800: Initiation of culture of evaluative science in Britain
From ~1850: General culture of descriptive (observational) science

From ~the 1980s: Reluctant return of (formalized) evaluative science

Motivations

Obijections

General Features
Dogmatic thinking; lack of patient perspective
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Conclusions Il

Surgery has been very important in the
Enlightenment period of EBM, but, for reasons, valid or
not, it has been reluctant to adopt modern evaluative
science

But changes are on the road.:
- B.J.Bunker, B.A.Barnes and F.Mosteller,

Costs, Risks, and Benefits of Surgery
New York, Oxford Univ. Press, 1977

- ODbjections increasingly seen as challenges, not hindrances
- Increasing rate of EBM publications in surgical journals

- Professional institutions
e.g. Studienzentrum Deutsche Ges. Chirurgie, Heidelberg
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THE END
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