Introduction to Evidence-
based Medicine (EBM)
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EBM

 "the conscientious, explicit and judicious use of
current best evidence in making decisions about
the care of the individual patient. It means
integrating individual clinical expertise with the
best available external clinical evidence from
systematic research." (Sackett D, 1996)

« EBM is the integration of clinical expertise,
patient values, and the best evidence into the
decision making process for patient care.



The Steps in the EBM Process

The patient

1. Start with the patient -- a clinical problem or
question arises out of the care of the patient

The question

2. Construct a well built clinical question derived from
the case

The resource

3. Select the appropriate resource(s) and conduct a
search

The evaluation

4. Appraise that evidence for its validity (closeness to
the truth) and applicability (usefulness in clinical
practice)

The patient

5. Return to the patient -- integrate that evidence with
clinical expertise, patient preferences and apply it to
practice

Self-evaluation

6. Evaluate your performance with this patient




Lifelong learning model

« A process of lifelong, self-directed, problem-
based learning in which caring for one's own
patients creates the need for clinically important
Information about diagnosis, prognosis, therapy
and other clinical and health care issues.

« Target your reading to issues related to specific
patient problems. Developing clinical questions
and then searching current databases may be a
more productive way of keeping current with the
literature.



Why is EBM important?

Physicians reported that their practice generated
about 2 questions for every 3 patients

Investigators found that physicians had about 5
guestions for each patient. 52% of these
qguestion could be answered by the medical
record or hospital information system. 25% could
have been answered by published information
resources such as textbooks or MEDLINE

Studies have also shown that when clinicians
have access to information, it changes their
patient care management decisions



|s the Evidence Available?

* 145 cases and clinical decisions analyzed:

— 31 could be supported by a randomized
controlled trial

— 65 were supported by a head-to-head trial
(not a placebo-controlled trial)

— 23 were supported by case-control or cohort
studies

— 4 were supported by case series reports

— 22 could not be supported with a study from
the literature



Evidence-based medicine issues

Opponents

Proponents

EBM is "old hat". Clinicians have been
using the literature to guide their decisions
for a long time. The label is new.

The new focus on EBM "formalizes" that
"old hat" process and filters the literature
so that decisions are made based on
"strong" evidence.

EBM is "cook book medicine". It suggests
that decisions are based solely on the
evidence, down playing sound clinical
judgement.

EBM should be one part of the process.
Decisions must be blended with individual
clinical expertise, patient preferences and

when available good evidence.

EBM is the mindless application of
population studies to the treatment of the
individual. It takes the results of studies of
large groups of people and tries to apply
them to individuals who may have unique
circumstances or characteristics, not
found in the study groups.

The last step in the EBM process is to
decide whether or not the information and
results are applicable to your patient and
to discuss the results with the patient.




Evidence-based medicine issues

Opponents Proponents

Often there is no randomized controlled | Clinicians might consider the "evidence
trial or "gold standard" in the literature to | pyramid" and look for the next best level
address the clinical question. of evidence. Clinicians need to
understand that there may be no good
evidence to support clinical judgement.

There is often great difficulty in getting Librarians can help identify the best
access to the evidence and in conducting | resources and teach clinicians effective
effective searches to identify the best searching skills.

evidence.




The EBM Process

Pauline is a new patient who recently moved to the area to be
closer to her son and his family. She is 67 years old and has
a history of congestive heart failure brought on by several
myocardial infarctions.

She has been hospitalized twice within the last 6 months for
worsening of heart failure. At the present time she remains in
normal sinus rhythm. She is extremely diligent about taking
her medications (enalapril, aspirin and simvastatin) and wants Pauline
desperately to stay out of the hospital. She lives alone with
several cats.

You think she should also be taking digoxin but you are not
certain if this will help keep her out of the hospital. You decide
to research this question before her next visit.

Can you construct a well built clinical question ?



Anatomy of a good clinical question

Patient or problem

— How would you describe a group of patients similar to yours? What are the
most important characteristics of the patient?

Intervention, prognostic factor, or exposure

— Which main intervention, prognostic factor, or exposure are you
considering? What do you want to do for the patient? Prescribe a
drug? Order a test? Order surgery? What factor may influence the
prognosis of the patient? Age? Co-existing problems? What was
the patient exposed to? Asbestos? Cigarette smoke?

Comparison

— What is the main alternative to compare with the intervention?

Outcomes
— What can you hope to accomplish, measure, improve or affect?



The structure of the question might

look like this:

Patient / Problem congestive heart failure,
elderly

Intervention digoxin

Comparison, if any none, placebo

Outcome primary: reduce need for
hospitalization; secondary:
reduce mortality




For our patient, the clinical
question might be:

In elderly patients with
congestive heart failure, is
digoxin effective in reducing
the need for rehospitalization?




Type of question

Diagnosis how to select and interpret diagnostic tests

Therapy how to select treatments to offer patients that do
more good than harm and that are worth the efforts
and costs of using them

Prognosis how to estimate the patient's likely clinical course
over time and anticipate likely complications of

disease

Harm/ Etiology | how to identify causes for disease (including
latrogenic forms)




Type of Study

Meta-
Analysis

Systematic Review

Randomized Controlled Trial

Cohort studies

Case Control studies

Case Series/Case Reports

Animal research/Laboratory studies




The type of question is important and can
help lead you to the best study design

Type of Suggested best type of Study
Question
Therapy RCT>cohort > case control > case series
Diagnosis prospective, blind comparison to a gold standard

Harm/Etiology | RCT > cohort > case control > case series

Prognosis cohort study > case control > case series

Prevention RCT>cohort study > case control > case series

Clinical Exam | prospective, blind comparison to gold standard

Cost economic analysis




For our patient, the clinical question is:

In elderly patients with congestive heart
failure, is digoxin effective in reducing the
need for rehospitalization

It is a therapy question and the best
evidence would be a randomized controlled
trial (RCT). If we found numerous RCTs,
then we might want to look for a systematic
review.




Clinical Clinical MEDLINE
question Scenario strategy
Patient congestive heart | heart failure,
Population failure, elderly congestive

Limit to Aged
Intervention digoxin digoxin

Comparison (if
any)

none or placebo

Outcome rate of hospitalization
hospitalization

Type of question | therapy

Type of study RCT Limit to randomized

controlled trial as
publication type




Select a resource

Colleagues

Summaries of the primary evidence
ACP Journal Club | Clinical Evidence | eMedicine |
FPIN Clinical Inquiries | InfoPOEMs| UpToDate

Databases
MEDLINE | Cochrane Library

Electronic textbooks and libraries
ACP Medicine | Harrisons | MD Consult | Stat!Ref

Meta-Search Engines
SUMSearch | TRIP Plus: Turning Research into Practice




ACP Online: http://www.acpjc.org/

Clinical Evidence:
http://www.clinicalevidence.com/

eMedicine: hitp://www.emedicine.com
FPIN: hitp://www.fpin.org

InNfoPOEMS: hitp:// www.infopoems.com/
UpToDate: hitp://www.uptodate.com

MEDLINE Access PubMed at:
http://www.pubmed.gov




TENT-EL W TTHL.TNE N _

Fumpear] 1algng of una T, R [A] asemd Jo pIosmAaty Jajug
sRalEas B3R _D A0S Yadeag Baeg _ﬂ..u SRYDIeas pases _ﬂ...._.__
JaarsaEueT)
e PLE03 ‘ampe,J 1] dxa 1o duramme] 1mear] aansaiuoed !
Aepdsyy | symsayg ATD)STH IIEag #
pofio]  sipfoled ols=g  jwn Buqueg 5o R .
. IU-_ D= ....._....
Al N 2
£ 1e] mals, wnodag malsJaghey
: <P00Z € I/ FH9EBR0 A 3961 =
dj=H . L A
S (DANTTAAIN PO Ao




A ..—Uh-u_wm Ehﬁ-“—h_w..._ '

Bmpea] J0algng of ua ], dep [ rased 10 prosmAa™] Jaqwg
IRYIIERT BIRR] _D FADISIH Yoreas ases _ﬂ..u TAYIIRDT pRARS _ﬂ..u
fE|ds1q 3101 IND{ODIJ 922 4
JAaTsaEuo
pilinlls 503 ‘aanpme,J ey dxa Jo duwrame] ey aAnsasued '
Aepdsyy symsay] ATO)STH [2aeay #
Hobion uwmmwh_._ﬂ_ﬂ 215eq pun sUiQuog s[0o] _Hn_w.__w_u“_m [euinor m__t._. Joi vy
£ UED mas, Wnoooy malsJadied
. <F00C & 990 B0 21 9961 =
dj=H
6 (D ANTTAHIN PO oA

<




2|

<

A .._Uh-u_wm Ehﬂ“—h_w..._ ' _

smpeaf] joalgng o wa T dep][A] raseyd 10 prosAat 18wy
SBYDIERT 2220] _ﬂ..u FADYSIH Youeas B _D SRYIIEDS paaes _ﬂ..u
fedsia || £81801 ‘dw worezieNdsoy 5o NOLTVZITVIIISOH 9%3| ¢
SE[EEL 89101 I OOTT 922 4
jaansague
illntls PLE03 ‘aanme g peaf dEa o duramme] 1reay aansasued '
Aepdsyy sJmsay] AT0)STH [rIEaY #
poBon sifeied olseg i suqueg  $)00) TR M SEL 9
A SO 7
B UED mas, wnoaag mals,adhey
. <FO0C & 99 229000 91 9961 =
6 (D ANTTAAIN PO arAe




A ..—Uh-u_wﬁ Ehﬁm—h@n— '

Swmpear] J0algng of AT, AR [A] asenyd 1o prosdaty g
sayoreas ERg @) Adoisy yareag aaeg @) sayoreag paieg @)
fe|ds1g Fi G e g e 14
feddsia || £BFR0L | Cdwmonezmedsoy o NOILVZITVIIASOH 953|  ¢
Rl 89101 IND{ODIJ 92 #
JERREE Gl
s 503 ‘amre I weaf] dxa Jo durasnge] 1eat] aansagued '
Aepdsyy | symsayg ATOJSTH [2Ieag 1

oo u“mmwh_._nw__u alseqg Hung suquuog o sjoo] _Hu_w.__w_u“_m [euJnor 2L Jon 3y
B A O NP & F
&y Len mas, Wnoadg malsJdaghied
: SPO0Z € A998, 199010 ©1 9951 =
d|@H
G (D ENTTAAIN PLO AU e

<




ne=NE=w ) ﬂ

B

>

<

ﬂ Y2035 wioji3g ’

sumpeaf 10algng o1 mua ], dep [#]

‘asemd 1o promAa™ JAIFg

sayaleas a)3E] _D FI0)EIY Youeag aneg _D SRIYIIeIC pases _D
(TEL pa[onued paznuopimer
E ¢l P AEenSuR] YSTEUS pUR WRRIINT) O { I &
[leda]|  wL cpmzpm | g
| #=dsa || gapR0l | dwvomemendsey o NIOLLVZITYIIISOH 92| ¢
| ded=a || 29101 NTHODI d2a| 7
Jaansaguo Ty
m E FPL503 ‘aanme J peapy dxa Jo duraanme] ey aansasuod '
m Aepdsyy symsayy ATO)STE [ITEa¢ #
wobio]  =rpjomg  o)seq pUee Sjeel  SPRM pewnor  SBL oy
i S N9 <
£ LED Ay, Unoday maEls e AE ]
. <p00Z € A9/, YO0 91 9961 >
o=
™| 6 (D ANTTCATN A0 o Ao




JeuEIu auog [

]
o] e =
J4al ||Nd plad « 8daUslaled a38|dWon « JORJSqY

0506 T
07 984 L66T ‘CL-CTEN(RI0EE adopapy
Jo ooy pupiEng mapy [Juaunned 293 ] dnodny UonESsaAu] STENSL T AU, oI

JaeaN] i sjuared W ANRIQIOTE PR AELIowW Uo WIX0STP Jo J2aga Ay, snowinoty] 71 H

aJualaey a18)dwos

civerle Il
WP L66T LpET(E)p0 awaipapy
Jo ppanor oty pEbiaas; dnodDy ToleEnsaau] sTENSYT Aptus O] 21 Jo sucnEandun

‘A ey 31ean] u wonezeidson] pue Aeou U 10303 S WMX0SYT T $990H 11 []

AE|ds1] 3@say | AR|d=N] AZIU03END
=3 || Hnsasg o oo
(T30 TT-TT ‘pasedsip synsayg

(TeLny payo.onio:
PATMIOPIET P aSenSue] [STSUa pue Meunnf) o) f JWO] Jamas ek Jo synsay

AOG0T » A[A « JAGETRETA] SIS0




RERREGLEEE

[[pIon axal]l=aInTIed 21l aaTisabuoo
do [smIa], H32[],2aTisabuos fainyted 11e21],)

MOnE[SUeI] Alang)

s|rej=gd pueogdD ADISIH #apU]malAslg S

_ =a|) _n_w aln|ie) yeal m_}_ﬁmm_m_:n_u_ =l Y

MINEnIsS CIETETS eI apRoa@any

aUIIpa Jo
Areiqry
[EUOTIEN




| Tdn | yess

([pIon 3xal]utxofiTe g0 [EwIal HSsH], UTXoRTIR,,)

TUOTR[SURI T AIan{)

slel=d a¥[=tals]s[[ig AO3sIH #dpU]MalA=lg ST

_ real __u_w T_xn_m___u_ H_m_ﬂl

wnar a4 S1Njanils SOl dlajald Jpljaajanpy

UIPaW Jo
Areiqry
[ETIOTIEN




| Tdn | yeag

([emaal HS=H],U0TARETTRATASON,, 90 ([pIom
J¥aL]uoTiesTTRaTdsoy 4o [pIof 3xal]uoTamziTeaTd=on) )

TUOTE[SUEI] AIaN()

sle3=qg puEogdiD AOISIH +apUmalA=ld SHWT

_ s __uw :_u_Em__EEmn_:_ 3] _H

amid alnjani}s ENTLITETS ul=lal 4 ApIoa ANy

[EUONEN

prsat vmgn:n_



A i i

AIN[e] e JATSATU0D YIwLag [#

UDXOBIp 23 7#

uoneziendsoy yomag oy

€ ANV T# ANV T# U233

SaLIang) Juala}y] 1Sofy] a1

fajuasasdal ame sayameas B SnonuHued 3q 10T AR SIaqUINU Jameas 4
Gt (TRIV 7# 82 JAqUUINU Janeas 21eJaq # 50 SIYIMLIS AWQI0D 0], 4

ATIATIIRTT o SO JUETa Ja)fe 50] 24 [ ATOJSTE Yomas 4

sIEl30] paeogdD Moysiy AapU|/maladld S

_Em__m_ __um_ _ ME1AS A E# ONY 2 ONY Z_ Em.

amd BININILS CINLITEYS) uiaiol 4 BpIROEENY

[euOTIeN

=l _umgﬁ_ nd



%

[21 | Pa[|04u0T pezZILopus |

oy R e 7 : _— _ MBLAE |

JEIN D@

&

auUl|2pINg 83072 |

SISA[RUY-218 1
I T e
[EUONPS
(B [Eul
[« JBpuag [« WellinH m sads | uopedgng
sl@sgns [« ysbug [« T gadA uopedngng
SPOEISGE Ui SWAg ATHe | [« splald |1y
R L |
suenen panddns saysygnd pue szaoord W apn[oxa AT EINUT OMEAC e
(1] eagru 5 2 “s1avoelg amnbs W A50[IUa past AR 55T SPEY YIREAsS IT e
ased Jaddnwr ag st Top] O (TR sFeqetado mEaeeg e
preg e Apaads of nuaw usmop-Tnd Splang Y 5] +
=|lE]1=0] paeoqdiD AlDJSIH AU mialAa]d sHwr
| =ay [o9 c# AN 2# AN L 293 [«

unar : slnjanls SlUOUE S ulajol 4 apllos|ang

o R _u.wgﬁ_ nd



[AMITIIIN #0F paxapn - papand] §THR192 (I
CeERE TUIEREC ER AR 0] 086T PRI [ 12UH M

dnodsy Aprag e, B (o aArET
U] AT LAY IO ik sjuaned wr AEpots pue APpTqioth o [oTRaAREd Jo J0aa AT,

"H RuRa SIS
I 58121y pale|ay T PRI A o0 S 100tqa N[ oo di] Ackeng seqeed 6T _

(]

[AMITOAI 03 paxapur - paggaod] 90E0c0s - dIMd
"EECTCIEINEE 0T 93 LE6T PRI [ T8V 1
‘dno sy uonEEgsaay

SEET T Ay, 2] e ay ya spuaned wm ApIqionr pue AMEHotI Uo oS Jo jaafa atyT, w

I 'saay paleay [pa1aT s10qinE _“_z._ .

[EHITOAI 03 paxapur - paggand] Tirar 16 -1
A[GEIEAR JORHSOR 0N " LEr (O AR I LE6T PRI [ VLD 24910
dnoasy UonEEsaAt] SERETT

Aptys O Ayl Jo suoneaqdun amme] e ey w uonezendsoy pre Aepow U 238 S oSy T

L

A 'sa|auy palelay TI5999H LT _|



Evaluating the Validity of a Therapy Study

» There are three basic questions that need
to be answered for every type of study:
— Are the results of the study valid?
— What are the results?
— Will the results help in caring for my patient?



Are the results of this therapy study valid?

« Was the assignment of patients to treatment
randomized?

« Were all the patients who entered the trial
properly accounted for at its conclusion?

— Was follow-up complete?

« A good study will have better than 80% follow-up for their
patients

* Lost patients should be assigned to the "worst-case”
outcomes and the results recalculated

— Were patients analyzed in the groups to which they
were (originally) randomized?
 "intention to treat" analysis.



Are the results of this therapy study valid?

» Were patients, clinicians, and study
personnel "blind" to treatment allocation?

* Were the groups similar at the start of the
trial?

» Aside from the experimental intervention,
were the groups treated equally?



What's your answer?

» Are the results of this study valid?
« What are the results of the study?

» Are the results applicable to your
patient?



Key issues for studies of Therapy:

randomization

follow-up (80% or better)

blinding (the more blinding the better)

baseline similarities (established at the start of

the trial)



Key terminology for estimating the size of the
treatment effect

Outcome Risk of outcome
+
Treated (Y) a b Y=a/(a+b)
Control (X) c d X=c/(c+d)

Relative Risk (RR) is the risk of the outcome in the treated group
(Y) compared to the risk in the control group.

RR=Y/X

Relative Risk Reduction (RRR) is the percent reduction in risk in
the treated group (Y) compared to the control group (X).
RRR=1-Y/Xx100%

Absolute Risk Reduction (ARR) is the difference in risk between
the control group (X) and the treatment group (Y).

ARR=X-Y

Number Needed to Treat (NNT) is the number of patients that
must be treated over a given period of time to prevent one adverse
outcome.

NNT=1/(X-Y)




Return to the Patient

The study population appears to be similar enough to
Pauline that we can consider the results applicable to
her case.

The results of this study indicate that digoxin can
reduce the need for hospitalizations in patients with
heart failure and normal sinus rhythm. Digoxin may
be an appropriate therapy to help keep Pauline at
home and out of the hospital.

However, if Pauline elects to be treated with digoxin,
there will be a need to monitor therapy, draw frequent
drug levels, and hold the risk of toxicity. For Pauline,
these issues may be offset by the possible benefit of
avoidance of hospitalization.




Evaluate your performance with this
patient

« Take a moment to reflect on how well you
were able to conduct the steps in the EBM
Process.

— Did you ask a relevant, well focused question?

— Do you have fast and reliable access to the
necessary resources?

— Do you know how to use them efficiently?
— Did you find a pre-appraised article?

— If not, was it difficult to critically evaluate the
article?




Henry is an active 5 year old boy. His mother
brought him in for a check-up because Henry has
had a fever and a sore throat for several days.
You suspect Strep and take a throat culture. The
standard treatment for Streptococcal Pharyngitis
Is oral Penicillin three times a day. However, for
Henry and his mother, you are concerned about
compliance and the expense of this medication.
You recall that a drug representative recently told
you that a daily dose of amoxicillin is just as good
as penicillin, but costs less. You want to review
the literature before you decide on amoxicillin for
Henry and possibly changing your standard
practice.




Based on this scenario, choose the best,
well-built clinical question:

A. In children with strep throat, is amoxicillin
as effective as penicillin for relief of
symptoms?

B. What is the best treatment for relieving
the symptoms of a sore throat?

C. Is amoxicillin better than penicillin for
young children?



Validity Issues: Does the article
address:

Randomization: Was the assignment of patients to treatment
randomized?

Patient follow-up: Were all patients who entered the trial
properly accounted and attributed for at its conclusion?

Analysis of patients: Were patients analyzed in the groups
to which they were randomized?

Blinding: Were patients, health workers, and study
personnel "blind" to treatment?

Baseline characteristics of patients: Were groups similar
at the start of the trial?

Treatments: Aside from the experimental intervention, were
the groups treated equally?

Are the results of this study valid?



* This covers the first aspect of evaluating
the evidence. There are two additional
guestions that you need to consider:

— What are the Results of the study?
— Are the Results applicable to your patient?



