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Definition of EBM

#* Conscientious, explicit, and judicious
use of current best evidence in making
decisions about individual patients

#* Integrating individual clinical expertise
with the best available external clinical
evidence from systematic research

Paradigms between traditional
and EBM
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Outline of workshop by NTUH team

#» Introduction: Definition of EBM
* List the problem: PICO

» Strategies in searching

* Sources

» Examples

#* Critical appraisal

#» Special terms in EBM literature
* Suggested points to GP

Five-step model for EBM practice

# Asking answerable clinical questions
# Searching for the evidence

# Critically appraising the evidence for its
validity and relevance

# Making a decision, by integrating the
evidence with clinical expertise and the
patient’s values

» Evaluating the performance

+ Strategy:
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+ Clinical scenarios -1:

#* Your patient is a 72-year-old woman with
osteoarthritis of the knees and moderate
hypertension, accompanied by her
daughter, a lab tech from the hospital.

= = The daughter wants you to give her mother

ﬁ a prescription for one of the new COX-2
inhibitors.

# She has heard that they cause less Gl
bleeding. Her mother is concerned that the
new drugs will mean more out of pocket
costs each month.

R

Clinical scenarios -2:

® You have been treating a 54-year old woman for years
| and despite the excellence of fixed partial denture

. restorations, the intense routine maintenance by her
periodontist, and good homecare,

# She has been experiencing a continued deterioration of
her periodontal tissues. Her attempts to quit smoking

" have been unsuccessful; otherwise she is in good health
 and taking no medications. Because you are her primary
- | care dentist, she has questioned you about her current
dilemma.

. The periodontist has suggested a 3-week course of
IK doxycycline therapy to control her latest exacerbation of

| periodontal disease, but she is concerned about Food
. and Drug Administration (FDA) reports asking for prudent
' use of antibiotics. How do you advise this patient?

[

Intervention

Element Tips

Patient or Problem | Starting with your patient ask “ How would |
describe a group of patients similar as this
patient?”

Ask “Which main intervention am |
considering?”
Comparison Ask “What is the main alternative to compare
intervention with the intervention?”
Ask “What can | hope to accomplish?” or

Outcome
1 “What could the exposure really affect?”

)

[t

' PATIENT/

. PICO-1:

INTERVENTION COMPARSION  OUTCOME

| PROBLEM INTERVENTION

| 72yearold COX-2 Inhibitor ~ other NSAIDS
woman with
osteoarthritis of
~ the knee and
moderate

hypertension

less Bl bleeding
pain control

Specific Question:

In a 72 year old woman with osteoarthritis of the knee, can
|COX-2 Inhibitor use decrease the risk of Bl Bleeding
{compared with the NSAIDs?

PICO-2:

PATIENT/ INTERVENTION COMPARSION OUTCOME
PROBLEM INTERVENTION

54 year old doxycyline no treatment less gum
woman with bleeding
exacerbation stop recession
of periodontal

disease

Specific Question:

For a 54 year old women with periodontal disease, how
| effective is the therapeutic use doxcyline decease gum
| bleeding and recession compared to no treatment?
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Scenario-4;

#* A 51-year-old Chinese gentleman
comes to your clinics because of
chronic atrial fibrillation

#» No other heart nor medical disorders

» Question: Is the practice recommended by
the current guideline suitable for this
patient in INR between 2.0 and 3.0 v.s.
INR >3.0 or INR < 2.0

Scenario-5:

#* 70-year-old woman undergoes a health
examination, which shows bacteriuria.
She does not have dysuria, urinary
frequency or other discomfort
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PICO-3:

PATIENT/ INTERVENTION COMPARSION  OUTCOME
PROBLEM INTERVENTION

45 y/oman,  Proton pump H2 blocker, Rebleeding,
ulcer inhibitor antacid, no use morbidity,
bleeding mortality

. Specific Question:
% | For a 45 year old man with ulcer bleeding, how effective is
| the proton pump inhibitor compared to other treatment?

PICO-4.

PATIENT/ INTERVENTION COMPARSION OUTCOME
PROBLEM INTERVENTION

51ylo Warfarin, INR  Other INR Thromboemb
Chinese man, 2-3 olism,

lone atrial morbidity,
fibrillation mortality

Specific Question:
" Fora51 y/o Chinese man with lone atrial fibrillation, Can
_ | the alternative range of INR lead to lower mortality or
| morbidity from thromboembolism?

g |

PICO-5:

PATIENT/ INTERVENTION COMPARSION OUTCOME
PROBLEM INTERVENTION

70 y/o lady Antibiotics No Symptoms,
Asymptomatic morbidity,
bacteriuria mortality

Specific Question:
% For a 70 year-old lady with asymptomatic bateriuria, how
.| effective is antibiotics treatment compared to no
i treatment?

g |




Scenario-6:

#* A 64-year-old man presents to the ER
with acute dyspnea

»*How to D/D CHF and/or COPD?
» Brain Natriuretic Peptide (BNP) test

Examples
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Types of question-2

| # Therapy

» Selection of treatments based on efficacy, cost,
and values

#* Prognosis

» Course of disease over time and prediction of
likely outcomes

#» Prevention

» |dentifying primary and secondary risk factors,
; # Outcomes
IK“ : » Cost-effectiveness, Quality of life

PICO-5:

= PATIENT/ INTERVENTION COMPARSION OUTCOME
| PROBLEM INTERVENTION

. 66 y/o male, Brain Symptoms/signs  Diagnosis
acute dyspnea Natriuretic Echocardiography of CHF vs.
due to CHF Peptide (BNP) COPD
nd/or COPD  test

» Specific Question:
.| For a 66 y/o man with dyspnea, what is the role of BNP as
| differential diagnosis of CHF vs. COPD?

Types of question-1

# Clinical findings

= How to interpret findings from the history and
clinical examination

» Etiology

#» The causes of disease and their modes of
operation

# Differential diagnosis

= How to rank the possible causes likelihood,
seriousness, and treat-ability

L

Finding the evidence: resources

#* Levels of evidence
» Good, fair, poor
#» Electronic Sources
» Primary database
#» Secondary database
#» How to effectively search the sources?




Levels of evidence

' 1a: systematic review on multiple RCTs

 1b: well designed, analyzed, RCT

1c: all or none

* 2a: systemic review on several cohort studies
« 2b: cohort study, poor designed RCT

 2¢: “outcomes” research; ecological studies

“# 3a: systemic review on several case-control
studies

#* 3b: case-control study

# 4: one hospital experience, poor designed cohort
| or case-control studies

sgs: personal opinions, bench, animal data

Bor v oenge sk end BT iR 4 B Secondary sources

B B i

Structured  Best quality, Limited coverage,

abstract most clinically
useful recent
data

Guidelines CATSs (Critically ~ Only one study per CAT;
Appraised time-limited; quality control
Topics)
Nation-levels
High-quality Limited coverage, time lag,
systematic can be difficult to use

reviews which  One center, expertise,
covera unknown quality control

complete topic,  ine consumin
over 1,000 9

% on T ochie skl iR ¥ 8L Secondary

B B it g
Pre-appraised Limited coverage
summaries filtered
for clinical
relevance

Sciences
Library

BMJ, Clinical BMJ
Ewdence sponsored

Appendiv Table 2. .5, Preventive Services Task Force Strength
of Overall Evidence*

Grade Definition

Good Evidence includes consistent results from well-designed, well-
conducted studies in representative populations that directly
assess effects on health outcomes

Fair Evidence ks sufficlent to determine effects on health cutcomes,
but the strength of the evidence is limited by the number,
quality, or consistency of the individual studies;
generalznblllly to routine practice; or indirect nature of the

e on health outcomes

Poor Evidence i insufficient to assess the effects on health cutcomes
because of limited number or power of studies, important
flaws in their design or conduct, gaps in the chain of
evidence, or lack of information on Important health
outcomes

* The U.5. Preventive Services Task Force (USPSTF) grades the quality of the
awverall evidence for a service on a 3-point scale (good, fair, poar).
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Summary Review Registered,
Expensive
One center,
expertise, unknown
quality control
Ag USA National levels
Q ality
(AHRQ)
~ Bandolier Oxford User-friendly, One center
searchable
| collection of
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F summaries and
_! ] commentaries
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international

guideline

summarized Updated, detailed membership

guideline Complete guideline Limited
resource
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Health technology Canadian
| assessment (HTA

National level Common drug

review

National Institute ~ UK
for Clinical
Excellence, NICE

National level

Good quality
control

New Zealand

Guideline Group,
1 NZGG

New Zealand,
National levels

National level

Primar

o Ben T e sk el R Y BE
i bibliographic databases
F

fled Medline US database Original research
for all clinical articles, up-to-date,

Very detailed

MEDLINE

medicine RCT database,
original
Primary data cost
Cost
Difficult to search
effectively, no quality
filtering, bibliographic text
European Drugs and Cost, membership

equivalent of pharmacology

Taiwan
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Library-related
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Various resources  News, B

updated
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SUMSearch Free text Specialized
search engine,
other sites,
organized
TRIP database Linked to subscription
PubMed
e-MEDICINE General, Simple Not for
| consumer health professionals,
but for patients

A7l v i sb e BIR 7 8L Primary,

bibliographic databases
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| Yahoo, Free text Ranking the Too diverse
Google outcome of
search

A7 B R o T dhieskanld B iRy 8k Other
resources for cardiovascular fields

B

Clinical
Trials

Updated CV field, RCT,
Worldwide, Special part
in Japanese databases

Japanese, not
English

ffl From
Chinese
viewpoints

Updated news

Simple Chinese,
membership




Key Explanation
Thesaurus  Use explosion and include all sub-heading to expand
(MeSH) your search.
*(or §) analy* = analysis, analytic, analyse, etc.

?

Gyn?ecology = gynecology, gynecology;
Randomi?*= randomization, randomization,
randomized.

Boolean AND

Article must include both terms.

OR

Article can include either term.

"
B
] NOT

Excludes articles containing the term (for example
econom* NOT economy picks up economic and
economical but not economy).

Feature Key

Explanation

% Truncation *

Analy* = analysis, analytic, analytical, analyse,
ect.

' Adjacency

Words must be adjacent to each other: for
example “heart attack”

|

AND + +natural+childbirth=documents must contain
both words
W Limits tu Words must occur | title of the document
-1 (t:natural childbirth) or words must occur in web
i address (u:uk)

years

How to improve the search results:
specificity

# Narrowing your question
#* Using more specific terms

# Using Subject search rather than Free
Text/Text word

# Selecting specific subheadings ( drug
therapy,...

# Adding in terms (using AND) to represent
other aspects of the question

# Limiting language of article, publication types,

, etc.)

Strategies in PubMed: MEDLINE-2

'YFeature Key Explanation

Proximity NEAR Terms must occur close to each other (for example

within 6 words) (heart NEAR failure)

Limit Variable  As appropriate, restrict by publication type
ﬁ (clinicaltrial.pt) year, language, possible by study
a characteristics, or by searching for terms in
specific parts of the document (for example diabet*
| ti will search for articles which have diabetes or

- diabetic | the title).
H Related  Variable Once you've found a useful article, this feature (for
example in PubMed by clicking the “Related”
hyperlink) searches for similar items in the
database.

|

Strategies in PubMed: MEDLINE

#» Thesaurus searching
» Subheading
» Subject
= category

#» Textword searching
= Free text

=
%‘I‘ How to improve the search results:
sensitivity

# Finding more search terms from relevant
records and combining terms of related
meanings (using OR)

# Using more general terms or categories

# Trying different combinations of terms

ﬁ # Using Free Text/Text word and
MeSH/Subject search

#* Selecting all subheadings

@ # Using explore
% | # Using truncation (* or $) or Wildcard (?)
i |




Dr. Huang's example

w R R 0 (PR
A [ ST 2 2 PP (proton pump
inhibitors) X EU%‘T%%L_?} FIRfE?

» 45 year-old man suffered from peptic ulcer
bleedings, after endoscopic therapy, what
are the roles of PPIs for his treatment?

EBM ([t %tﬁéiﬁ

» [} LR

= PICO

# Source of evidence: primary database
#* Searching strategy

* Appraisal strategy

it
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PICO

» Patient:

» 45 y/o male, GU with active bleeding, s/p successful
primary endoscopic hemostasis

# [ntervention

» Proton pump inhibitor (after endoscopic hemostasis)
# Comparison intervention

# H2 blocker, antacid, placebo?
# Outcome

#» Rebleeding, morbidity, mortality

» Others

Source of evidence:

#* Primary database
» PubMed, Medline
# PubMed
» Free online
» Searching tools: simple & easy
» Update: [Epub ahead of print]
» Abstract and link to free full articles
» Related articles
» Extending searching

Searching strategy

* Primary or secondary database?
#* Thesaurus or textword searching?
# Searching skills
* Expanding or focusing?
# Purpose of searching
» Strategy of limiting
» Select papers of satisfactory quantity and quality

# Practice and Try!
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Type of study (Study design):
» randomized controlled trial
Assessment of a randomized trial
» Description of evidence
Internal validity
» Non-causal explanations
» Positive features of causation
External validity
» External validity
» Other evidence

Non-causal explanations

Are the results likely to be affected by
# Observation bias

» Assessment of outcomes
#* Confounding

» Control of confounding by randomization
# Chance variation

» Appropriate statistical tests

» Appropriate time to test

54 Entors Pubbird - Micvmmstt e Exyle

SED MMD WAT ROATL IAD HD

0 @ 60
#: Eema wR

[0 Dog Dis Sen 1500 g, 300 T 12
Prognestic factors In upper gastroindestinal bleeding.

Bimnchinihi B, Lagen B, Dasies J, Easlkaer . Prscyen . Langman 3

FENE o €M Fen

» Study and control (comparison)

#» Outcome

" Definition or determination of outcomes
I » Design

| » Randomized controlled trial

# Study population

» Characteristics (inclusion and exclusion criteria),
age, gender, race, location

1% Main result
i‘ » Assessment of difference between study and

control

Positive features of causation

* Time relationship
#* Strength

# Dose response
» Consistency

#* Specificity

12



External validity

#To the eligible population
# To the source population
#* To other population
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A provpecthve trial prazole prevents rebleeding in patients
with bleeding peptic uleer after smecessful endoseople therapy.
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The Efficacy of High- and Low-Dose Intravenous
Omeprazole in Preventing Rebleeding for
Patients with Bleeding Peptic Ulcers
and Comorbid Ilnesses

HSIULCHE CHENG. MDD | ALWEN KAD, MD.* CHIAGUHSILNG CHUANG, MDD,
and BOR-SHYARG SHEL. MO
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Other evidence

» Consistency
#» Specificity

#* Plausibility
#* Coherence

The efficacy of kigh- and bow-doss Intravenous smeprazole s preventd
bleeding peptic nd comorbid illneves,

Ches HE, Kao AW, Chuane CH. Sken BS | Patients & Methods

Medcine . Natiosal Cheng Kiang Universicy Honpial Tainan, Taiman
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TABLE 3. INTRAGASTRIC pH VALUES OF PATIENTS RECEIVING
DIFFERENT DOSES OF OMEPRAZOLE INFUSION ON DAY 2

Median Mean  Fraction of time pHl  Rebleeding
Patient Growp  pH pH =S4 within 24hr (%) episode™

Case 1 High 7.3 71 =90 —
Case2 High 74 75 =90 4th—14th day
Cased Low 73 73 =90 —
Case 4 Low 74 T4 =90 —
Case5 Low 60 60 80.3 3rd day

*Time of the rebleeding episode; (—) no rebleeding occursed during the
28 days.
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How can | apply the results to patient care?

# Comparison between your patient and patients in
available studies
» Patient
# Intervention
» Comparison
» Outcome
# Will the reproducibility of the study result and its
interpretation be satisfactory in my clinical setting?
# Are the results applicable to the patient in my practice?
# Will the results change my management strategy?
#» Will patients be better off as a result of the study?

Dr. Chen’s examples

#* 51-year-old Chinese man, lone atrial
fibrillation, ask for warfarin dosage
adjustment

» Dosage of Anticoagulants for Chronic Atrial Fibrillation in
Chinese Adults

# 70-year-old woman undergoes a health
examination, which shows bacteriuria. She
does not have dysuria, urinary frequency or
other discomfort

. YE et ,‘\\FE}I{ '/2[1 i (as mptomatic
bactena)ﬁajft7 F;m”u <l Jif

# 66-year-old man W|th dyspnea

#» BNP as diagnosis for CHF vs. COPD

Clinical Scenario

# A 51-year-old Chinese gentleman comes to
your clinics because of chronic atrial
fibrillation

# He has no other medical disorders

#* What is the optimal dose of warfarin for
prophylaxis for embolic stroke?

PICO

» Patient
=51 y/o male, chronic atrial fibrillation
# Intervention
= warfarin with INR 2.0-3.0
#» Comparison intervention
» Warfarin with INR < 2.0 or > 3.0
= Outcome
= Embolic stroke, bleeding
» Morbidity, mortality
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Source of Evidence

# Primary database
» PubMed, Medline

# Secondary database
» Cochrane Database of Systematic Review
# UpToDate
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External Validity

# Can the recommendations be applied to
this patient?
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Summary

# The optimal dose of warfarin for chronic atrial
fibrillation in Chinese population may be
lower than that in white population

PICO

» Patient:
» 70 y/o female, asymptomatic bacteriuria
# Intervention
» Antibiotic treatment
# Comparison intervention
» No antibiotics
# Outcome

» Prevalence of asymptomatic and
symptomatic bacteriuria

» Mortality

WXE MND WD AARL L

Q% Q- [x] @@ Swe Jramen @ - o4 "
o« = Eus)
UpToDate
Laler search berm o -
B e o)
“asymplomatic Bacterkeria” matches 1 search teem

Clinical Scenario

#* A 70-year-old healthy woman has a health
examination and is diagnosed to have
asymptomatic bacteriuria

# Reside in the community

# Question: Is antibiotic treatment needed for
this patient?

Source of Evidence

#» Primary database

»PubMed
#» Secondary database
»UpToDate
Orn-©- @@ 6| Om frame 0B 8-UB S ph
e a1 - .'.}u"

UpToDate
L i 113

Search results for: Asymptomatic bacteriria

Adult Medicine, Cbstetrics and Gynecology (19 tthes]
Bt Redeovant Tospcs.
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Clinical Scenario

#* A 64-year-old man presents to the ER with
acute dyspnea

# He has a history of DM, HTN, CHF and
COPD

#* Medications:
glipizide 5 mg once daily
enalapril 5 mg twice daily
furosemide 40 mg once daily
ipratropium/albutamol 2 puffs twice daily

Source of Evidence

#* Primary database
» PubMed, Medline

# Secondary database
» Cochrane Database of Systematic Review
» UpToDate

Summary

#» Treatment of asymptomatic bacteriuria in
older persons residing in the community is
not recommended

PICO

» Patient
» 66 y/o male, acute dyspnea due to CHF
and/or COPD
* Intervention
» Brain Natriuretic Peptide (BNP) test
#» Comparison intervention
» Symptoms/signs
» Echocardiography
#» Outcome
» Diagnosis of CHF vs. COPD
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Saaech results for: BNP (Brain natrieretic peptide)
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Use of B-type matriuretic peptide in the evaluation and management of acute dyspaca,
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Summary

# B-natriuretic peptide is helpful in detecting
heart failure among patients with acute
dyspnea

# Cutoff level: 100 pg/mL
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Evaluating the data

#* Methodology

» Study design, study subjects, intervention,
measurement, bias, error,

» Critical appraisal of the literature
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K
'fg:l Techniques in reviewing the

B

# original data

#* Study design
» Randomized controlled clinical trial design
» Observational
» Cohort
fjﬁ « Case-control
» Cross-sectional
+ Case report
IK » Meta-analysis, systematic review ?

& e

How to critically review an
empirical study

» Empirical study: actual observation or
measurement in a population, study
design

» Compared with:

» Theoretical, review article, development of
new measurement, case report

#» Abstract & Objective, Materials and
methods, Results, Discussion

N

| % Validity of measurement in
* research

» Measurement methods

* Validity of causal studies

» Comparability between exposed and
reference groups

,lﬁ » Sampling procedures

# Validity of descriptive studies
o » Representativeness of the sample
Ik. » Non-respondents

|

¢
|+ Special issues in EBM articles

#* Randomized clinical trial
#* Diagnosis

/ #* Meta-analysis

‘% s Etiology

#* prognosis

Examination of the results and
discussion

# |s there any new finding in this study,
and has the study achieved its goal?

» |f | carry out a similar study, how shall |
modify the study design and data
analysis?

#» Practice makes perfect

» How to write up a paper based on an
empirical study

Sl

g |

% Appraisal therapy articles:

randomized controlled trial

* |s the study valid?
» \Was there a clearly defined research
guestion?
» Was the assignment of patients to
treatments randomized and was the
randomization list concealed?
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Appraisal therapy articles:
randomized controlled trial

# Randomization

#* Double-blinding

# Placebo-control, active-control

* “Intention to treat” principle

#* Relative risk, hazard risk, risk difference
# Number needed to treat (NNT)

#* Subgroup analysis

L+ Appraising diagnosis articles

* Sensitivity

* Specificity

# Positive predictive value
#» Negative predictive value
#* Likelihood ratio

Appraising systematic reviews
Meta-analysis

#» Systematic review, synthetic analysis
* Effect sizes

#* Heterogeneity

#* Fixed effects vs. random effects model
#» Forest plot

#* Publication bias

f. Appraising diagnosis articles

# |s the study valid?
» Was there a clearly defined question?

= Was the “gold” or reference standard
available?

» Was the test evaluated on an appropriate
spectrum of patients?

#» Was the reference standard applied to all

l o patients?
| #Are the results important?
i » What is mean by test accuracy?

Appraising systematic reviews

# |s the systematic review valid?
» |s high-quality studies?
» Does the method section adequately
describe?
= Are the studies consistent, both clinically
and statistically?

#» Are the results important?

AZ‘!.*
o
* Appraising articles on etiology

| #Is the study valid?
» Clearly defined research question
» Clearly defined, similar groups of patients
: » Exposure and clinical outcomes measured
m the same ways in both groups
» Follow-up complete and long enough
4 » Suggestive causative link
lg. | # Are the valid results from this study
important?

|
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Appraising prognosis studies

* |s the sample representative?
» At a common point in their illness
» Account for other important factors
» The setting representativeness
# Was the follow-up enough for the
clinical outcome?
#* Was follow-up complete?
# Where outcomes measured “blind”?
#» Are the results important?

Suggested points to GP:

#* Specify problems, build up PICO

#* Primary or secondary sources first

# Strategy for data searching

» Critical appraisal of data

#* Apply back to your patient’s problems

3%
I' Applying the evidence

; ‘;! Are your patients similar to those of the study?
' # How much of the study effect can you expect
for your patient or problem?
» Therapy, diagnostic tests
! Is the intervention realistic in your setting?
" |# Does the comparison intervention reflect your
current practice?
IE - Was alternatives are available?
'# Are the outcomes appropriate to your patient?

[t
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