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m Original Article
m Review Article
m Case Reports
m Editorial

m Short Communication
(short papers)

m Letter to Editor
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Hierarchy of studies

Systematic Reviews
and Meta-analyses

Randomized
Controlled Double
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Evidence Pyramid
A2l gw @,

Systematic Review

Randomized Controlled Trial

Cohort studies
Case Control studies

Case Series/Case Reports




Levels of Evidence

Ié_vei\ézlncc):fe Type of Study
la Systematic reviews of randomized clinical trials (RCTs)
1b Individual RCTs
2a Systematic reviews of cohort studies
2b Individual cohort studies and low-quality RCTs
3a Systematic reviews of case-controlled studies
3b Individual case-controlled studies
4 Case series and poor-quality cohort and case-control studies
) Expert opinion based on clinical experience

Adapted from: Sackett DL et al. Evidence-Based Medicine: How to Practice and Teach EBM. 2nd ed. Churchill
Livingstone; 2000.
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Amount of
Information is rising

»

Amount of 1
Information

<— Knowledge Gap

Time to meet
information needs
, decreasing

Time

The Knowledge Gap



" A
Half-time or Half-life of
Clinical Medical Science Is
NOW

about 6 Month



S
Doubling time of

biomedical science was

about 19 years in 1991



S
Doubling time of

biomedical science was

about 20 months in 2001



So you work in a job which:

m [ts half-time (half-life) iIs 6 months, &
m In 2020 it Is projected to be 0.2 years
m You works in a ever-changing & ever-growing profession !

m SO you should keep updating !



Systematic reviews

m Postdam Consultation on Meta-analysis (Cook et al,
1995) defined a systematic review as

m "application of scientific strategies that limit bias to
the systematic assembly, critical appraisal and
synthesis of all relevant studies on a specific topic"



The Cochrane review groups
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Systematic Reviews

m Systematic review is a method of
locating,
appraising,
and synthesizing evidence

while making explicit efforts to limit bias

m > a quarter of a century since Gene Glass coined the
term "meta-analysis" to refer to the quantitative synthesis
of the results of primary studies



Systematic Review

“Scientific tool which can be used to

summaries, appraise, and communicate the results and
Implications of otherwise unmanageable quantities of
research" (NHS CRD, 1996).



They are not conventional Reviews

m Follow a strict methodological and
statistical protocol

more comprehensive
minimising the chance of bias

Improves transparency, repeatability and
reliability
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‘ Formulating review questions ‘

‘ Searching & selecting studies ‘

‘ Study gquality assessment ‘

l

‘ Extracting data from studies ‘

‘ Data s;jnthesis ‘
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m The first and most important decision in
preparing a review Is to determine its
focus

m This Is best done by asking clearly framed
guestions.

m Define a four part clinical question,
breaking the question down Into its
component parts

20



21

Question components: PICO

* What types of
« What types of
* What types of
* What types of

Patients?
|nterventions?
Comparison?

Outcomes?



PICO 8 3 il Jlgiuw o1 b

Components of Clinical Questions

Patient/
Population

Intervention/
Exposure

Comparison

Outcome

In patients with
acute Ml

In women with
suspected
coronary disease

In post-
menopausal
women

does early treat-
ment with a statin

what is the
accuracy of
exercise ECHO

does hormone
replacement
therapy

compared to
placebo

compared to
exercise
ECG

compared to no
HRT

decrease cardio-
vascular mortality?

for diagnosing
significant
CAD?

increase the
risk of
breast cancer?
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‘ Formulating review questions ‘

‘ Searching & selecting studies ‘

‘ Study gquality assessment ‘

l

‘ Extracting data from studies ‘

‘ Data s&nthesis ‘




Selecting studies

m performing a comprehensive, objective,
and reproducible search of the literature

m selecting studies which meet the original
INnclusion and exclusion criteria

can be the most time-consuming and
challenging task in preparing a systematic
review

24
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m Electronic databases
MEDLINE, PubMed, SCOPUS, EMBASE, Webh Of Science

The Cochrane Central Register of Controlled Trials
(CENTRAL)

m Conference proceedings & abstract books
m Hand searching

O “Grey literature” ( thesis, Internal reports, pharmaceutical
industry files)

m Checking reference lists

m Un pu blished sources known to experts in the specialty
(seek by personal communication)

m Raw data from published trials (s sl »315)
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Local Databases

www.iranmedex.com

WWwWw.magiran.com

www.irandoc.ac.ir

www.medlib.ir l

www.sid.ir ]

International Databases

www.pubmed.com

e

WWW.scien ir

m

-

www.ovid.com

www.proguest.com

WOS and Scopus




Generating A Search Strategy

m Multiple electronic databases and the internet using a
range of Boolean search-terms

m Foreign language searches

m Include grey literature to avoid publication bias (see
subsequent slides)

m Search bibliographies and contact experts
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1- Boolean Operators
» And searches for articles containing both

words
- food and poison @
- And Not searches for articles that do not

contain the following words
 tumor and not malignant (D



" -

* Or searches for articles containing either or
both words weather or climate

* rehabilitation OR exercise OR exercise therapy
OR sports OR exertion OR physical training OR
aerobics OR kinesiotherapy
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LI
$oed
jﬁiﬂ, Scopus Search  Sources Lists  SciVal ® A

Document search

® Documents Authors Affiliations Advanﬂed-

Search Article title, Abstract, Keywords

Eg, "Cognitive architectures” AND robots

> Limit

Reset form

Create account

CDW‘IPE[E sources >

Search tips (9)



Search history [ Combine queries.__.

eg #1AvD nOT %3 | (=) ©

17 ([ TIMTLE-ABS-KEY ( witamin d )} OR ( TITLE-ABS-KEY [ ergecalcifercl ) ) OR [ TITLE-
ABS-KEY [ ergocalciferol ) ) OR ([ TITLE-ABS-KEY ( calciferol } ) ) AND (({ TITLE-
ABS-KEY [ hypertension } ] OR ( TITLEABS-KEY | hypertension | ) OR ([ TITLE-ABS-KEY ( blaod
pressure } ) ) AND  { TITLE-ASS-KEY { randomired controlled trial ) ) OR { TITLE-
ABS-KEY ( randomised controlled trial j ) OR ( TITLE-ABS-KEY ([ randomized controlled trial j ) OR
[ TIMLE-ABS-KEY { mndomised controlled trial ) ) OR { TITLE-AES-KEY | confrolled clinical trial ) ) OR
{ TIMLE-ABS-KEY ( placebo ) ) )

16 { TITLE-ABS-KEY ( mndomized controlled trial } ) OR ( TITLE-ABS-EY | randomised controlled
trial ) ] OR { TIMTLE-ABS-KEY [ randomized controlled trial ) ) OR ([ TMLE-ABS-KEY ( randomised
controlled trial |} OR ( TITLE-ABS-KEY ( controlled clinical trial } ) OR ({ TITLE-ASS-KEY { placebo ) )

15 TITLE-ABS-KEY ( placebo )

14 TITLE-ABS-KEY ( controlled clinical trial )

13 TITLE-ABS-KEY ( randomised controlled trial )

12 TITLE-ABS-KEY (Randomized Controlled Trial)

11 TITLE-ABS-KEY (Randomised Controlled Trial)

10 TITLE-ABS-KEY (Randomized Controlled Trial)

9 (TITLE-ABS-KEY(Hypertension)) OR (TITLE-ABS5-HEY(Hyperension)) OR (TITLE-AB5-KEY(Blood Pressure))

8 TIMLE-ABS-HEY |Blood Pressure)

7 TITLE-ABS-KEY Hypertension)
& TITLE-ABS-KEY (Hypertension)

5 (TITLE-ABS_KEY([Vitamin D)) OR (TITLE-ABS_KEY(Ergocalcifaral)) OR (TITLE-ABS_KEY[Ergocalcifernl)) OR
(TITLE-ABS-KEY{Calciferol))

4 TITLE-ABS-HKEY [Calciferol)
3 TITLE-ABS-KEY [Ergocalciferol)

2 TITLE-ABS-KEY[Ergocalciferol)

1,077 document resulis

907,818 document results

313,897 document results
T05. 276 document results
914 125 document results
514,125 documant results
314 125 document results

214,125 documant results

014945 documeant results

533,579 document results

579,080 document results

279,080 documant results

a4 7O8 document resulis

513 document results

8.297 document results

8,297 document results



m National Library of Medicine

National Center for Biotechnology Information

PUbWEd. goy

Search

Advanced

PubMed® comprises more than 30 million citations for biomedical literature from MEDLINE, life science journals, and online books.
Citations may include links to full-text content from PubMed Central and publisher web sites.



Add terms to the query box

Title/Abstract ¥ || Entera search term X

Show Index

Query box

Body mass index([Title/Abstract] X -

History and Search Details A Download i Delete
Search Actions Details Query Results Time

#3 > Search: body mass index 245,073 024737

#2 pee ) Search: (Body mass index[Title/Abstract]) AND 4921 024255

(Tumor[Title/Abstract])



Search PubMed Search

Advanced

PubMed® comprises more than 30 million citations for biomedical literature from MEDLINE, life science journals, and online books.

Citations may include links to full-text content from PubMed Central and publisher web sites.

Learn

About PubMed
FAQs & User Guide
Finding Full Text

LA LA

Find
Advanced Search
Clinical Queries

Single Citation Matcher

\l

2

Download

E-utilities API
FTP

Batch Citation Matcher

Explore

MeSH Database @

Journals

Legacy PubMed (available until at



& NCBI Resources ¥ HowTo ™ Sign in to NCBI

Tumor |

Create alet Limits Advanced Help

MeSH MeSH v

CCVID-19 is an emerging, rapidly evolving situation.
Get the |atest public health information from COC: hitps://iwww.coronavirus.gov .

(et the latest research from NIH: htips:/fwww.nih.govicoronavirus.
Find NCBI SARS-CoV-2 literature, sequence, and clinical content: hitps:/fwww.ncbi.nlm.nih.gov/sars-cov-21.

Summary » 20 per page » SENd0 vy ———

PubMed Search Builder =

Search results
Items: 1 to 20 of 666 Page 1 |of34 Next> Lasts=s

[] Neoplasms
1. New abnormal growth of issue. Malignant neoplasms show a greater degree of anaplasia and have the properties of invasion and

| Add to search builder || AND v |

metastasis, compared to benign neoplasms. | Search Publed |

Year introduced: /diagnosis was NEOPLASM DIAGNOSIS 1964-1965 ‘fﬂu Tutonal
] Buschke-Lowenstein Tumor Find related data =
2. Exophytic tumor of the anogenital region associated with HPV infections. It becomes a large cauliflower-like, hyperkeratotic, verrucous Database: | Select v

mass that is locally destructive with little atypical cells. Histologically, tumer cells are broad rete peg structures that tend to invade

deeper than CONDYLOMATAACUMINATA.
Year introduced: 2013




SEARCH THE COCHRANE LTBRARY

Title, Abstract or Keywords *f|

or try an Adwvanced Search

e T

COCHRANE LIBRARY

Independent high-quality evidence for health care decision making

HOME 3 SIGN UP

L

from The Cochrane Collaboration

LEARN ([

ACCESS 5

HELP ()

. -

/i\. Hol.‘lﬂ!‘[ﬂ'ﬂ'l'l"l]derﬁz Mew and improved article display for systematic reviews on The Cochrane Library — more info

Flus - The Wiley Online Library has downtime scheduled for Saturday 3rd September at 10am (UK}, for 2 hours, causing disrupted access to The Cochrane Library
Reviews. We apologise for any inconvenience caused.

BEROWSE COCHRANE DATABASE OF
SYSTEMATIC REVIEWS

Issue 8 of 12, Aug 2011

Anaesthesia & pain control (167)

Blood disorders (106
Cancer (355)
Child healkh (1280)

Complementary & akernative medicing

(468)

Consurmer & communication strategies (49)

Dentistry & oral health (124)

SPECIAL COLLECTIONS

‘] Care homes for older
. people

= |

International Clinical
Trials Day 2011

Jaorld Mo Tobacco Day

WView all

EDITORIAL |51

The use of Cochrane Reviews in
NICE clinical guidelines

— e B

.. The Mational Institute
' for Health and Clinical
Excellence (NICE)
produces clinical
guidelines for the
Mational Health
Service (MHS) in England and Wales.
These guidelines are developed by
groups that combine people with
expertise in comnducting systermatic
reviews and healh economic

analyses, with those with expertise
in the clinical area (from heakhcare

P o S ) (SN [ TS TR T - O S

Podcasts from

Thee: Cosclarane Liberary
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Identification

No of records identified through
database searching (n = 1066)

No of addinnional recodes identified
through other sources (n = 292)

Screening

v

No of duplicates removed (n = 302)

v

Eligibility l
No of full-text articles assessed for
eligibility (n = 23)

Included l

No of records screened (n = 1056) (—»{ No of records excluded (n= 1033)

No of full-text articles excluded,
with reasons (n= 13)

No of studies included in qualitative synthesis (n = 10)

.

No of studies included in quantitative synthesis (meta-analysis) (n = 10)
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Study selection
** Examine identified studies

1. Titles and abstracts
2. Full text reports

*»*Studies have to meet pre-specified criteria for
inclusion in the review

» A single failed eligibility criterion is sufficient for a
study to be excluded from a review.



Study Selection

**Assessment of eligibility of studies should be
done by at least two people, ideally
independently.

» Any disagreements should be resolved either via
discussion or by 3" author.

**Classification of the studies
» Include
» Exclude
» Unsure
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‘ Formulating review questions ‘

‘ Searching & selecting studies ‘

‘ Study quality assessment ‘

l

‘ Extracting data from studies ‘

‘ Data s&nthesis ‘




=
Appraising Study Quality

m There is no such thing as a perfect study, all
studies have weaknesses, limitations, biases

m [nterpretation of the findings of a study depends
on design, conduct and analysis, as well as on
the population, interventions, and outcome
measures

m The researchers in a primary study did not
necessarily set out to answer your review
guestion



Quality Assessment

*+*The methodological quality should be assessed
by at least two people independently.

“*Many tools have been proposed for assessing
the quality of studies, including:
» Scales

* in which various components of quality are scored and
combined to give a summary score;

» Checklists

* in which specific questions are asked



"
Quality Assessment. Cochrane
Randomized Clinical Trials

*+*Cochrane criteria for judging risk of bias in RCTs
»Sequence generation
» Allocation concealment
» Blinding of participants and personnel
» Incomplete outcome data
» Selective outcome reporting
“*Judgment
~Yes
»No
» Unknown



= S
Quality Assessment: Delphi checklist
Randomized Clinical Trials
** Delphi checklist (2010)

1)

o NO U B WN

)
)
)
)
)
)
)
)

>

Was a standard randomization performed?

Was the allocation of intervention concealed?

Was the patient blinded?

Was the care provider blinded?

Was the outcome assessor blinded?

Were the two groups similar at baseline?

Were the eligibility criteria well-defined?

Was the variability of the outcome presented?

Was an intention-to-treat analysis performed?

We allocate a maximum score of nine to each study.




" A
Quality Assessment (case control, Cohort)

* Newcastle Ottawa Statement (NOS)
Manual (2009)

*+* This scale includes a set of items and
allocates a maximum of nine stars to
the following domains:

» Selection
» Comparability
» Exposure
» QOutcome
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‘ Formulating review questions ‘

‘ Searching & selecting studies ‘

‘ Study gquality assessment ‘

l

‘ Extracting data from studies ‘

‘ Data s&nthesis ‘




" A
Measure of treatment/Risk Effect

*+*The effect measures of choice should be stated.

» Dichotomous data
* Risk Ratio (RR)
* Odds Ratio (OR)
* Risk Difference (RD)
» Continuous data
* Mean Difference (MD)
» Standardized Mean Difference (SMD)
» Count data
* Rate Ratio (RR)
» Time-to-event data
» Hazard Ratio



" -EEE——

Odds Ratio, Risk Ratio, Rate Ratio, Risk Difference

Event No event Total Person-year
Intervention experimental = S0 b 20 M4 100 PY 1 425
C N
Control intervention 40 d 60 2 100 PY2 472

a/ b 80/20

= 6

OR = — =
c/d A40/60

a/1  80O/100

o/ 1z 40100

alpy; SO/ 425 __ ~ ~
c/ pv. 407472 0

RiD=(a 31— (c 1) =08-04=04=40%
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‘ Formulating review questions ‘

‘ Searching & selecting studies ‘

‘ Study gquality assessment ‘

l

‘ Extracting data from studies ‘

‘ Data S);nthesis ‘




Meta-Analysis

m When an overview incorporates a specific statistical
strategy for assembling the results of several studies into
a single estimate

50
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Source RR (959% CI)
Colhort E
Yang et al., 2004 [6] : L 2.10 (1.20, 3.40)
Bowker et al., 2006 [11] , — 1.90 (1.50. 2_.40)
Monami et al., 2008 [17] : .- 2.11 (1.01, 4.50)
Colhoun et al., 2009 [13] - - 1.73 (098, 3.05)
Currie et al., 2(09 [14] . 1.42 (1.27. 1.60)
Hemkens et al.. 20005 [1] -i 1. 19 1.y, 1.29%
Jonasson et al., 2009 [25] _:: 1.06 (090, 1.25)
Campbell et al., 2010 [15] ; 1.02 (0. 79, 1.30)
ang et al.. 2010 [10] L : O 17 (009, .32)
Baur et al., 2010 [16] : 3.87(1.53, 9.81)
Combined effect 'C::I::' 1 2825 (1033, 1_59)
Test for heterogeneity I =88%.1 oL == 0L ) :
Case-control i
Li et al., 2009 [9] : 499 (2.59, 9.61)
Monami et al.. 2009 [7] i 1.01 (0.64, 1.59)
Vinikoor et al., 2009 [24] — 1. 74 (0.92, 3.31)
Donadon et al., 20010 [23] e 124 (045, 3.36)
Hassan et al.. 2010 [3] —i 1.90 (0.80, 4.60)
Combined effect -::::::::— 1 B3 (090, 3. 38)
Test for heterogeneity =747 Yo, p=0.01) E

:

I : I I
0.09 1 = 10

58
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(12) 951 (905!

e

Higgins Categories:

25% low heterogeneity
50% moderate heterogeneity
75% high heterogeneity

Cochrane Handbook 2008 Categories:

0% - 40% might not be important
30% - 60% moderate heterogeneity
50% - 90% substantial heterogeneity

75% - 100% considerable heterogeneity

62
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(Funnel Plot) A# lagal

Funnel plot with pseudo 95% confidence limits
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metabias a b ¢ d, or egger graph mlabel(trial)

Tests for Publication Bias

Begg's Test
adj. Kendall's Score (P-Q) = -39
Std. Dev. of Score = 20.21
Number of Studies = 15
z = -1.93
Pr > |z| = 0.054
z = 1.88 (continuity corrected)
Pr > |z| = 0.060 (continuity corrected)
Egger's test
Std_Eff Coef. Std. Err. t P>|t] [95% conf. Interval]
slope 3.58846  .3028293 11.85 0.000 2.934237 4.242683
bias .3347999  .5981815 0.56 0.585 -.9574927 1.627092
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Cumulative Meta-Analysis _es ik
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Study

o r (95% CI)
Flatcher {15855 023 (D03, 1.75)
Devsar {1963) ———— 047 (0,18, 1,21)
151 European (1969) — 1.00 {060, 1.65)
Heaikinhaimo (1971} —— 1.09 {074, 1.60)
Haligm (1971} —— 1.06 (O.FF, 1.47)
2nd European (1971) = 083 (DEE, 1.03)
2l FrankTurt {1973} gy 0.78 (0G4, 0,95)
181 Auglralian {1973) - 0.78 (0LES, 0.94)
MHLEI SMIT (1974) - 0.80 (066, 0.96)
Valere (1675) - 0.81 (0GB, 0.97)
Frank (1975} b 081 (DG, D.97)
LIE Collaborative [ 1978) == D83 (0T, D.97)
Klein (1876} ] 0.83 (0.71, D.87)
Austrian (1977) == 0.80 (069, 0.92)
Lasiarra {1877) - 0.79 (DES, D.91)
M Cpmman (1977 = 084 (074, 0,96
Wilchatz (1977) - 0.84 (0.74, 0.96)
2nd Australian (1977) - 0.84 (074, D.96)
3rd European (1877) - 0.81 (0,72, 0.91)
ISaBA (1986) - 082 (0TS, 0.92)
GISS1 (1988) - 082 (0LFE, D.89)
I515-2 (1988) - 0.80 (0.7, 0.85)

] ]
i | | 10
Risk ratio
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