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Outline

= Introduction

= Systematic review vs. narrative review

= The rationale for conducting a systematic review
= Steps of a systematic review
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A 60 year old woman with
multiple myeloma is referredtoa ™.
cancer center for the
management of his bone

disease. The attending physician

wants to decide whether the

npatient should be treated with
nisphosphonates?

Does bisphosphonates help in reducing
fractures in patients with multiple myeloma?
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The (conflicting)
evidence !

= Randomized controlled trial 1:

= Bisphosphonates reduce the number of vertebral
fractures in patients with multiple myeloma

= Randomized controlled trial 2:

» Bisphosphonates have no effect on vertebral fractures
and in fact bisphosphonates can lead to osteonecrosis

of jaw (ONJ). . US CENTER FOR EVIDENCE
BASED MEDICINE
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The need for research synthesis

= Health care decision . L
makers need to access SeleCt'V? citation
research evidence to M s
make informed decisions 2 -
for both individual patients 857 Dy
and populations.

= There are only few
Important questions in = i
health care which can be T AN
iInformed by consulting the Totalityfof evidence
result of a single
empirical study.
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Types of review articles

o

Systematic
reviews

Individual patient
data meta-analyses

Meta-analyses
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Presenter
Presentation Notes
Selection bias has been considered the major threat to reliable assessment of the effects of health care interventions
Has been pervasive in medicine, economics and social sciences
Can obscure up to 40-60% of true intervention’s effect
 In 2000, Nobel prize in Economic Science was awarded to James Heckman of the University of Chicago for his analysis of selection bias, which in turn profoundly affected applied research in economics as well as in other social sciences



Are all reviews equal?

In 1987, researchers examined 50 review articles
published in 4 major general medical journals [Annals
of Internal Med; Archives of Internal Med; JAMA:;
New Engl J Med]

Findings:
» 80% addressed a focused review gquestion
= 2% described the method of locating evidence

= 2% used explicit criteria for selecting studies for
Inclusion

= 2% assessed the quality of the primary studies
* 6% performed a quantitative analysis

Mulrow C. The medical review article: state of the science. Annals Int Med 1987:106:485-88.
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Are all reviews equal?

In 1999, the survey was repeated.

This time 158 reviews published in 6 major general
medical journals [Annals of Internal Med; JAMA; New
Engl J Med; BMJ; Am J Med; J of Int Med]
Findings:

» 34% addressed a focused review question

= 28% described the method of locating evidence

» 14% used explicit criteria for selecting studies for inclusion

= 9% assessed the quality of the primary studies

= 21% performed a quantitative analysis

McAlister et al. The medical review article revisited: has the science improved? Annals Int Med 1999;131:947-51
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Systematic vs. narrative reviews

Core Feature

Narrative Review

Systematic Review

Study question
Data sources and search strategy

Selection of articles for study

Article review or appraisal

Study quality

Synthesis

Inferences

Often broad in scope
Which databases were searched and search
strateqy are not typically provided

Not usually specified, potentially biased

Variable, depending on who is conducting
the review

If assessed, may not use formal quality
assessment

Often a qualitative summary

Sometimes evidence-based

Often a focused clinical question

Comprehensive search of many databases
as well as so-called gray literature;
explicit search strategy

Criterion-based selection, uniformly applied

Rigorous critical appraisal, typically using a
data extraction form

Some assessment of quality is almost
always included as part of the data
extraction process

Quantitative summary (meta-analysis) if the
data can be appropriately pooled;
qualitative otherwise

Usually evidence-based

Courtesy: Dr. Djulbegovic
UNIVERSITY OF SOUTH FLORIDA
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Research synthesis: systematic review and meta
analysis

= Systematic Review (SR)

— "The application of strategies that limit bias in the
assembly, critical appraisal, and synthesis of all
relevant studies on a specific topic. Meta-analysis may
be, but is not necessary, used as part of this process.”

= Meta-Analysis (MA)
— " The statistical synthesis of the data from separate but

similar, i.e. comparable studies, leading to a
guantitative summary of the pooled results."

US CENTER FOR EVIDENCE
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The rise of SR/MA
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SR/MA publications in 2012: World
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Ethical and (regulatory) obligations

= Clinical trials should be preceded by a systematic review
and should be reported with a discussion of assessing the
trial’s results in the context what is already known
= Ethical requirement for updating systematic reviews

JAMA 1998;280:280-282;Lancet 2001:358:1648

= Mandating search or conduct of SR before a new clinical
trial is done
= Required in UK, Denmark, Holland

= Peer-reviewed high impact journals require discussion of current
findings in the context of a SR. (Lancet, JAMA etc.)

Chalmers I. Clin Trials 2005;2:229-31; 13 l ] CENTER FOR EVIDENCE
Young C, Horton R. Lancet 2005;366:107-8 BASED MEDICINE
HEALTH
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Case Study 1: “Egg on their faces: the story
of human albumin solution”*

Human albumin solution, a blood product, has been
used in the treatment of blood loss and burns since
the attack on Pearl Harbour over half a century ago.

In 1996, the global aloumin market was worth $ 1.5
billon

But Is human albumin administration beneficial?

*1. Roberts |, et al. Egg on their faces. The story of human albumin solution. Eval Health Prof.
2002;25(1):130-8.

2. Cochrane Injuries Group Albumin Reviewers. Human albumin administration in critically ill patients:
systematic review of randomised controlled trials. BMJ 1998;317:235-40.
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“Egg on their faces: the story of human
albumin solution”

SR of RCTs comparing albumin with crystalloid was
conducted by the Cochrane Injuries Group.

30 RCTs including 1,419 randomised patients identified.

Meta-analysis showed that the risk of death among
those treated with alboumin was higher than in the
comparison groups.

The pooled risk ratio was 1.68 (95% CI 1.26, 2.23)

Roberts I, et al. Egg on their faces. The story of human albumin solution. Eval Health Prof.

2002;25(1):130-8.
16 CENTER FOR EVIDENCE

HEALTH

UNIVERSITY OF SOUTH FLORIDA




“Egg on their faces: the story of human
albumin solution”

The results were widely reported in the media and
stimulated an immediate response from the regulatory
agencies, the industry and the medical profession.

The industry launched a “Albumin Support Programme” to
resuscitate the ailing $ 1.5 billion global albumin market.
The objective was to disseminate evidence supporting albumin:

= the preparation of literature reviews supporting the use of aloumin to
be sent to leading regulatory authorities

= preparation and dissemination of a Cochrane critique dossier

» the establishment of a medical advisory panel to write articles
supporting the use of albumin.

The industry set aside $2.2 million for the program.

Roberts I, et al. Egg on their faces. The story of human albumin solution. Eval Health Prof.
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“Egg on their faces: the story of human albumin solution”
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Case study 2: “Is passive smoking
harmful?”

= A topic of great debate and controversy for many years
= First few epidemiologic studies were published in 1918

= Vigorously attacked by the tobacco industry
= Too small an association
= Potential bias
= Potential confounding
= Lack of biological proof

= Evidence accumulated over the next 2 decades

= |t was not until about 15 years ago when several official
bodies/agencies concluded that passive smoking Is a
cause of lung cancer

= The tobacco industry continues to dispute this claim!!

Hackshaw AK et al. BMJ 1997:315:980-88. 19 CENTER FOR EVIDENCE
Hackshaw AK. Stat Meth Med Res 1998;7:119-136. BASED MEDICINE
HEALTH
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“Is passive smoking
harmful?”

= Hackshaw et al. conducted a SR In 1997:

* They identified 37 published studies that reported risk
of lung cancer among lifelong non-smoking women
according to the husband’s smoking status

* Their meta-analysis revealed that the overall risk of
lung cancer among lifelong non-smoking women was
1.24 times higher when their husbands smoked, as
compared to those women whose husbands did not
smoke.

Hackshaw AK et al. BMJ 1997:315:980-88. 20 CENTER FOR EVIDENCE
Hackshaw AK. Stat Meth Med Res 1998;7:119-136. BASED MEDICINE
HEALTH
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“Is passive smoking harmful?”

Yes it is |

Year of publication No of studies
1082 | | 2
1983 | . | 4
1984 | ’ | 7
1985 —— 10
1986 F—o—t 12
1987 Feo— 18
1988 h—1—| 22
1990 Hﬁ—i 25
1891 —— 27
1992 |—..—| 29
1993 }—h—| K}
1994 —a— 2
1995 —io—| 34
1996 —e—i 36
1997 - 37
1.04 €—
(1.13 to 1.36)
05 1.0 1.5 2.0
Relative risk {log scale)
21

Hackshaw AK et al. BMJ 1997;315:980-88.

Hackshaw AK. Stat Meth Med Res 1998;7:119-136.
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Infarction

Case study 3:Streptokinase in acute myocardial

No of 0dds ratio Year Countries licensing

patients (95% CI; P valug) of streptokinase
randomised . study (year of licensing)
Total mortality

1388 t 1971

1709 4 -

2226 & 1973

2432 ] 0.01 1973

2539 1974

2647 E 1975

2738 1975

2761 1976

3356 —_—— 1976

4084 —e—— 000t

4314 —_—

4338 —e— 1977

4821 —_—

4879 —_—

0.0m

g;gg o 1879 Germany (1985)
18647 ° <10
13 ggg 1986 Italy, New Zealand,
18 796 Netherlands, Sweden (1986)
18 840
18 938
g0 Mexico, United States,
beid e Switzerland (1987)
19 328
19 353
19721 1988 Norway, Australia,
36908 " <1071 France (1988)
36 974

0.6 0.77 1 United Kingdom (1989)

* Includes GISSI-1; ** includes 1S1S-2

Egger M, BMJ 1997, 15:1371

Lau et al., NEJM 1992; 327: 248

UNIVERSITY OF SOUTH FLORIDA
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Presentation Notes
LAU, NEJM 1992
BACKGROUND. The large volume of published randomized, controlled trials has led to a need for meta-analyses to track therapeutic advances. Performing a new meta-analysis whenever the results of a new trial of a particular therapy are published permits the study of trends in efficacy and makes it possible to determine when a new treatment appears to be significantly effective or deleterious. We describe the use of such a procedure, cumulative meta-analysis, to assess therapeutic trials among patients with myocardial infarction. METHODS. We performed cumulative meta-analyses of clinical trials that evaluated 15 treatments and preventive measures for acute myocardial infarction. RESULTS. An example of this method is its application to the use of intravenous streptokinase as thrombolytic therapy for acute infarction. Thirty-three trials evaluating this therapy were performed between 1959 and 1988. We found that a consistent, statistically significant reduction in total mortality (odds ratios, 0.74; 95 percent confidence interval, 0.59 to 0.92) was achieved in 1973, after only eight trials involving 2432 patients had been completed. The results of the 25 subsequent trials, which enrolled an additional 34,542 patients through 1988, had little or no effect on the odds ratio establishing efficacy, but simply narrowed the 95 percent confidence interval. In particular, two very large trials, the Gruppo Italiano per lo Studio della Streptochinasi nell'Infarto Miocardico trial in 1986 (11,712 patients) and the Second International Study of Infarct Survival trial in 1988 (17,187 patients) did not modify the already established evidence of efficacy. We used a similar approach to study the accumulating evidence of efficacy (or lack of efficacy) of 14 other therapies and preventive measures for myocardial infarction. CONCLUSIONS. Cumulative meta-analysis of therapeutic trials facilitates the determination of clinical efficacy and harm and may be helpful in tracking trials, planning future trials, and making clinical recommendations for therapy. 


GISSI: Death in control arm 13%, ISIS-2: 12%. Assumming a mortality rate of 12% in the control arm, more than 400 deaths could have prevented.



i (ISF CENTER FOR EVIDENCE

a2l 8 RASED MEDICINE

HEALTH

UNIVERSITY OF SOUTH FLORIDA




Steps of a systematic review

Research protocol

= Formulating a research question

= Search of relevant literature

» Data extraction and quality appraisal

= Synt
= |nter

nesis (+ / - meta analysis)
oretation
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Protocol Cochrane Library

= Type of SR: Intervention / diagnostic etc.

= Title

= Authors

= Background

= Objectives (research question in PICO format)
= Methods

= Criteria for considering studies for this review
= Types of studies
= Types of participants
= Types of interventions
= Types of outcome measures

= Search methods for identification of studies

= Data collection and analysis
= Data extraction and assessment of methodological quality

= Data synthesis (meta analysis)
= Sensitivity analysis

= Contributions of authors 25 mCENTER FOR EVIDENCE
= Declarations of interest BASED MEDICINE
HEALTH

UNIVERSITY OF SOUTH FLORIDA



http://www.thecochranelibrary.com.ezproxy.hsc.usf.edu/view/0/HowtoPrepareCochraneReviews.html

Research question

Patients: patients diagnosed with multiple
myeloma

Intervention: bisphsophonates

Control: placebo / no treatment / other
bisphosphonates

Outcomes: vertebral and non vertebral fractures
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BASED MEDICINE
HEALTH

UNIVERSITY OF SOUTH FLORIDA




Search for the evidence !
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Literature search

Talk to the Librarian (John). He is a very heIuI guf@
= Electronic databases: Medline, Cochrane library,
Embase, Lilacs etc.

= Meeting abstracts: ASH, ASCO etc.
= Web: WWW.clinicaltrials.gov

((("“MultipleMyeloma”’[Mesh]OR"“Plasmacytoma’[Mesh]ORmultiplemyelomaOR plasmacytomaOR
plasmacytom*ORmyelom*)

AND(bisphosphonatesOR pamidronate OR zoledronateOR etidronateOR ibandronate OR clodronateOR “Clodronic
Acid’[Mesh]

AND ((clinical[Title/Abstract] AND trial[Title/Abstract]) OR clinical trialsfMeSH Terms] OR clinical trial[Publication Type]
OR random*[Title/Abstract] OR random allocation[MeSH Terms] OR therapeutic use[MeSH Subheading])

o8 "CENTER FOR EVIDENCE
BASED MEDICINE
HEALTH
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Inclusion and exclusion criteria

Included studies: RCTs in which interventions
consist of bisphosphonates against placebo or
no treatment or other bisphosphonates in
multiple myeloma patients.

Excluded studies: Duplicate reports, sub group
analysis and studies with fewer than 10 patients.

29 “CENTER FOR EVIDENCE
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Studies identified
through database

search
N=467

¥

Additional studies
identified through
other sources
N=0

N=467

Studies after removal of
duplicates

¥

N=467

Studies screened

¥

Studies

n=21

considered for full
text review

<€

Excluded studies N=446 €€

Review (n=2486)
Case reports (n=87)
Letter (n=25)

NRCT (n=49)
Non-bisphosphonates/non-
multiple myeloma studies (n=7)
Dosage / biomarker study (n=3)
Other (n=56)

—

Studies from old
search
N=10

Final included
studies
N=07

h 4

¥

Final included studies for
qualitative synthesis

Excluded studies N= 14

Reported combined data for
Breast cancer and Multiple

myeloma patients (n=01)
Combination therapy (n=03)
NRCT (n=07)

Duplicate publication (n=01)
RCT with <10 patients (n=01) €2
i i i

N= 17(

h 4

(n=01)

bisphosphontes
N=16

Studies comparing Bisphohsphontes to
control / observation / non-

Studies comparing two /
more bisphosphontes 30
N= 01

UNIVERSITY OF SOUTH FLORIDA
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Data extraction

= Define the outcomes a priori:

= Number of participants with disease progression, time
to progression, presence of pain (as defined by
iIndividual authors),

* incidence of hypercalcemia (defined as: =>2.65
mmol/L),

= adverse events (grade Ill/1V)

= Two review authors will extract all data, and
resolve disagreements by consensus.

= After the extraction, a third review author will re-
check all data.
31 ‘ECENTER FOR EVIDENCE
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Methodological quality assessment

= Risk of bias
= Random error

32 “CENTER FOR EVIDENCE
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Which clinical studies are (less) biased?

All studies published in BMJ, Lancet, JAMA or NEJM
All publicly funded studies

All studies with more than 100 patients

All registered studies

Don’t know

ok 0D E

33 CENTER FOR EVIDENCE
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Was It a fair race? Crltlcal appralsal

Fair start?
Generation of sequence
Allocation concealment

Pre-specification of alpha and beta
error

Few drop outs?
Description of drop-outs
ITT analysis

Fair finish?
ITT analysis
Outcome reporting bias?

UNIVERSITY OF SOUTH FLORIDA



Methodological quality of the included studies

Quality assessment tool for RCTs

= Assessment of risk of bias

= Generation of randomization sequence
Allocation concealment
= Description of withdrawals and drop-outs
= |ntention to treat analysis
* Blinding methods and who were blinded

= Assessment of risk of random error
= Pre-specification of alpha and beta error
= A priori calculation of sample size

Newcastle Ottawa scale for observational studies

"”CENTER FOR EVIDENCE
BASED MEDICINE
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The Good The Bad The Ugly (studies)

= We need to include
ALL the studies that
fulfill the a priori set
Inclusion criteria.
Then:

= Conduct a critical
appraisal of ALL the
Included studies.

= We do not pick and
choose..

CENTER FOR EVIDENCE
BASED MEDICINE
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Data extraction contd.

Method of generation of randomization sequence is

considered to be:
= Adequate: if computer generation or table of random number was used;
» Unclear: not reported, or,
= |nadequate: e.g., quasi-randomized.

Allocation Concealment is considered to be:

= Adequate: if central randomization, sealed envelopes, or a code provided
by a pharmacy or a company was described in the study;

= Unclear: not reported, or
= |nadeguate: e.g., open table of random numbers.

37 “’CENTER FOR EVIDENCE
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Methodological quality
appraisal

. Bias and
Confounding
 Trash Can

= =
-
S — LIS, ﬂ-" D § U
o m = =2 o = T = = I=
- - o 0 = i = poy ] = ! XA = g
[} [} — an} o = [an] E = an [} o an} o
Loy Loy (] = - Lar] = ] — 3 Loy = —_ Liy] —
] ] | ] | ] | ] | ] —_ ] —_ —_ —_ —_ | ] | ]
[ [ [ ] [ ] [ ] [ ] ] = ] [im] [im] [im] [ ] [ ]
[ [ [ ] [ ] [ ] [ ] ] = ] [un] [im] [im] [ ] [ ]
[N} —_ [} [} —_ [} g} [} h P2 [N} [nm} | [m3}
. . . . Allocation concealment?
e E Blinding?

Method of allocation Concealment

Withdrawls and drop outs

® e e
® e e e e e ®| conzousnw

Intention to treat analysis

® ® e e e
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Randomization rethod

Adeguacy of randomization method
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Quantitative data synthesis

Event| Noevent |Enrolled| Event [Noevent| Enrolled

Study id Inn RX Std Rx | Inn Inn Inn Std Std Std LnRiskRatio| SelLnRR
Delmas_1982 Clodronate |Placebo| 1 6 7 2 4 6 -0.84729792 | 1.091089
Lahtinen_1992 Clodronate |Placebo| 32 76 108 38 57 95 -0.30010464 | 0.1943713
McCloskey 2001 | Clodronate |Placebo| 41 67 108 60 49 109 -0.37155583 | 0.1504106
Menssen_ 2002 | Ibandronate |Placebo| 21 78 99 20 79 99 0.04879016 | 0.2782392
Kraj_2000 Pamidronate | No_RX | 15 8 23 16 7 23 -0.06453852 | 0.2054511
Terpos_2000 Pamidronate | No_RX 0 32 32 3 27 30 -2.00843076 | 1.491024
Berenson_1998 | Pamidronate | Placebo| 31 167 198 49 130 179 -0.55871436 | 0.2050101
39 “CENTER FOR EVIDENCE
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Meta analysis is not simple addition !

NEW CUYANA |
Popuiation 562
Fi above sea level 2150
Established

CENTER FOR EVIDENCE
BASED MEDICINE
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Meta analysis

Bisphosphonates Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total VWeight WM-H, Random, 95% Cl M-H, Random, 95% Cl
1.3.1 Clodronate
Delmas 1982 1 7 2 G 0.7% 0.43[0.05 3.64]
Lahtinen 1992 3z 108 a8 95 20.2% 0.74 [0.51,1.08] —
MeCloskey 2001 41 108 GO 109 31.7% 069 [0.51, 0.893] -
Subtotal (95% CI) 223 210 52.6% 0.70 [0.56, 0.89] L
Tatal events T4 100

Heterogeneity: Tau®= 0.00; Chi*= 029 df=2 (P =086); F= 0%
Test for overall effect £= 287 (P = 0.003)

1.3.2 Pamidronate

Eerenson 1998 ) 193 49 179 18.4% .87 [0.38, 0.84] =
kraj 2000 14 23 16 23 18.3% 0.94 [0.63,1.40] —.
Terpos 2000 n 3z 3 an 0.4% 0.13[0.01,2.49) *

Subtotal {95% CI) 253 232 3T.0% 0.69 [0.40, 1.20] <
Total events L B2

Heterogeneity: Tau®=012; Chi*=5.00, df=2 (F=0.08); F=60%
Test for overall effect £=1.31 (P=0.19)

1.3.3 Ibandronate
Menssen 2002 21 89 20 99 10.4% 1.08[0.61,1.81] —
Subtotal {95% CI) g9 99  10.4% 1.05 [0.61, 1.81] <9
Total events 21 20
Heterogeneity: Mot applicable

Test for averall effect £=0.18 (P = 0.86)

Total {95% Cl1) 75 541 100.0% 0.74 [0.62, 0.89] $
Total events 141

Heterogeneity: Tau®=0.00; Chi== 642, df = 6((F a1 Y o 10 100

|

Testior overall effect: Z= 3.27 (F = 0.001) Favours Elisphuslphnnates Favours control
HEALTH
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Key statistical principles of meta-
analysis: two stage process

Remeber: the unit of analysis of a systematic
review Is an individiual study.

Patients in one trial are not directly compared
with those in another trial

Each trial is analysed separately
Summary statistics are calculated for each trial

These summary statistics are added together In
the meta-analysis

42 CENTER FOR EVIDENCE
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Rationale for meta analysis is clinical not
statistical

Similar interventions for similar conditions will
produce the similar effects (i.e. in the same
direction) in different clinical trials

While the effect size may not be the same, it will
rarely be in the opposite directions

However, since these are similar studies...there
IS potential for variation among efficacy
estimates. (heterogeneity)

If there Is clinical or statistically significant
heterogeneity a meta-analysis may not be valid

43 CENTER FOR EVIDENCE
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Bisphosphonates Control Hazard Ratio Hazard Ratio

Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.1.1 Etidronate

Belch 1991 046078431 019802951 92 T4 9.8% 1.59[1.08, 2.34] =
Ciaragon 1993 007099303  0.0344094 g m 21.8% 1.07 [1.00,1.14] L
Subtotal {95% CI) 131 113 31.6% 1.24 [0.86, 1.80]

Heterogeneity: Tau®= 0.06; Chi*= 3.76, df=1 (P=0.09); F=73%
Testfor overall effect £=1159{F=0.29)

1.1.2 Clodronate

Delmas 1982 1.288 0.89442719 7 6 0.8% 363 [0.63, 20.93] ]
Lahtinen 1992 -0.287211312 0181071449 168 168 10.8% 0.75[0.53,1.07] ]
MecCloskey 2001 -0.01561644 0.0955637 264 272 17 4% 0.98[0.82,1.19] ;
Subtotal (95% CI) 439 446  29.0% 0.93 [0.66, 1.29]

Heterogeneity: Tauw*=0.04; Chif=4.06, df=2 (FP=013); F=91%
Testfor overall effect £= 045 (F=0.69)

1.1.3 Pamidronate

Eerenson 19923 -0.29 0.16BEGERT 203 189 11.8% 0.75[0.54,1.04] —
Erincker 1992 -0.10714286 094491118 142 143 0.7% 0.90[0.14,573] T
kraj 20002 01162 0.4 23 23 16% 1.12[0.581, 2.46] T
Musto 2003 -0.02 0.203 40 41 9.5% 0.98 [0.66, 1.4E6] -
Terpos 2000 -2.08 1.41421356 32 o 0.3% 012 [0.01, 2.00]

Subtotal (95% CI) 450 431 25.9% 0.85 [0.67, 1.07] L

Heterogeneity: Tau®=0.00; Chi*=3.41, df=4 (P= 049, F=0%
Testfor overall effect £=133(F=017)

1.1.4 Ibandronate

Menssen 2002 006341463 022086305 99 98 8.6% 1.07 [0.69, 1.64] T
Subtotal {95% Cl) 99 99 8.6% 1.07 [0.69, 1.64] L 2
Heterogeneity: Mot applicable

Testfor overall effect Z=029{F=0.77)

1.1.5 Zoledronate

Awiles 2007 -0.85338889 0.33333333 46 48 4.8% 042022, 081] —
Subtotal {95% Cl) 46 48 4.8% 0.42[0.22,0.81] <
Heterogeneity: Mot applicable

Testfor overall effect: £= 258 (P =0.010)

Total {95% CI) 1165 1137 100.0% 0.96 [0.82,1.13] 4

Heterogeneity: Tau®=0.03; Chi*= 2448, df =11 (P=0.01); F=55%
Testfor overall effect £= 046 (F=064)
Testfor subgroup differences: Chi*= 3.86, df= 4 (P = 0.06), = 54.8%

0.005 0.1 10
Favours Bisphosphonates Favours control
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Heterogeneity

= Heterogeneity = The variability among studies in a
systematic review

= May reflect clinical or methodological diversity or both

= How to identify heterogeneity:
= Graphical: Do the 95%CI overlap poorly?

= Quantification of inconsistency:

= |2 (percentage of variability in effect estimates due to
heterogeneity/inconsitency rather than to chance)

= Values > 50% may be considered to indicate substantial
heterogeneity
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Sensitivity analysis

Outcome: pain control

Risk ratio
Study (95% CI)
doubleblinding==1 ‘
Berenson_1998 | 0.85 ( 0.74, 0.99)
McCloskey 2001 — . 0.55 (0.30, 1.00)
Delmas_1982 Birded oo ; 0.21 ( 0.05, 0.95)
Lahtinen_1992 naea StAeS 0.83 (0.64, 1.08)
Daragon_1993 N 0.58 ( 0.26, 1.32)
Menssen_2004 B 1.00 (0.86, 1.17)
ubtota o . 69, 1.
Subtotal Blinding <0.83 (0.69, 1.00p
doubleblinding==2 3
Heim_1995 — - 0.29 (0.12, 0.73)
Terpos_2000 - 0.19 (0.01, 3.76)
Subtotal <>§ No Blinding 0.28 (0.12, 0.67))
Overall < 0.75 (0.60, 0.95)
\ \
.009386 1 106.536

Risk ratio

Favors Bisphosphonates

test of interaction: P = 0.005
UNIVERSITY OF SOUTH FLORIDA

Favé@ Control

P A

% Weight

27.3
9.9
2.2

21.8
6.1

27.0

94.2

5.2
0.6
5.8

100.0




Study or Subgroup

ESA+ron
Events Toial

ESA
Events Total Weight

Risk Ratio (Non-event)

Risk Ratio (Non-event)

IV, Random, 95% Cl IV, Random, 95% Cl

2.1.1 Intravenous iron

Alerhach 20043
Auerbach 20040
Auerbach 2010
Bastit 2008
Beguin 20082 (1)
Beguinz2008k
Hedenus 2007
Henre 20073
Fedrazzoli 2008
Steenzma 2011a
Subtotal (95% CI1)

Total events

Heterogeneity: Tau®= 013, Chi®= 2863, df= 9 (F=0.0007), F= 69%

28
25
45
171
4B
46
29
32
ab
1112

E41

41
ar
116
200
50
&0
a3
B0
73

164
824

g

=
v
143
B
42
18
21
ar
106

473

Test for averall effect £=4.83 (P = 0.000013

2.1.2 Oral lron
Alerbach 2004
Henry 2007k

Steensma 20110
Subtotal {95% CI)

Total events

15
22
109

146

43
B1

163
267

g
21
106

136

a6 T.8%
a6 TE%
122 82%
196 8.6%
29 40%
82 33%
a4 38%
f9  95%
76 T hE%
163 H47%
99 70.2%

J6 9.9%
59 101%
163 9.8%
258 20.8%

Heterogeneity: Tau®=0.00; Chi*=0.448 df =2 (P =080 F=0%

Testfor overall effect F= 077 (P =0.44)

Total {95% CI)
Total events

Heterodeneity Tau®= 012, Chi==47.05, df=12 (P = 000001}, F=74%

7ar

1091

B14

Test for overall effect £= 426 (P = 0.0001)
Testfor subgroup differences: Chi*=14.49 df=1 (P =00001), F=93.1%

UNIVERSITY OF SOUTH FLORIDA

1057 100.0%

0.42 [0.26, 0.69]
0.43[0.26, 0.71]
0.49[0.31, 0.77]
0.52[0.34, 0.78]
0.11 [0.04, 0.28]
0.42[0.14,1.24]
0.26 [0.10, 0.69]
0.72[0.52,1.01]
0.61 [0.37,1.01]

0.91 [0.67F, 1.23]
0.49 [0.37, 0.66]

IV Iron

0.87 [0.65, 1.16]
0.99[0.76, 1.320]

0.95[0.70, 1.29]
0.94 [0.20,1.11]

o Oral Iron

. / [»mmmi

0.60 [0.47, 0.76]

o2 01 10 &0
Favours lron+ESA Favours ESA
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Network meta analysis

RCT network: OS5

Placebo 7 i
Rx B RXx A
A P
\ /
\ /
\ %
S /

~ -
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Indirect comparisons

Indirect Comparisons: Vertebral fractyres
Risk Ratio

Study (95% Cl)

lvs C . 1.49 (0.82, 2.70)

C = Clodronate
PvsC 0.99 (057, 1.71) P = Pamidronate

| = Ibandronate
Pvsl . 0.66 (0.32, 1.39)
| |
317999 1 3.14465
Risk Ratio
Favors Bisphosphonate 1 Favors Bisphosphonate 2
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Where to look for SR/MA?

= PubMed
= Clinical queries

http://www.ncbi.nlm.nih.
gov/pubmed/clinical

= Cochrane
Collaboration

WIAT HAE You

LEARNT FaoM
THE <ocHRANE
oA BRATIeN

CENTER FOR EVIDENCE
BASED MEDICINE
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http://www.ncbi.nlm.nih.gov/pubmed/clinical
http://www.ncbi.nlm.nih.gov/pubmed/clinical
http://www.ncbi.nlm.nih.gov/pubmed/clinical
http://www.cochrane.org/cochrane-reviews/about-cochrane-library
http://www.cochrane.org/cochrane-reviews/about-cochrane-library

Questions

The latest research
shows that we should do
something with all this
research !
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Thank you.

For additional questions:
please send an email or call:

rmhaskar@health.usf.edu

Phone: (813) 974 9608

"'CENTER FOR EVIDENCE
BASED MEDICINE

HEALTH


mailto:rmhaskar@health.usf.edu

	Systematic review and Meta analysis in Healthcare�
	Outline
	�Case�A 60 year old woman with multiple myeloma is referred to a cancer center for the management of his bone disease. The attending physician wants to decide whether the patient should be treated with bisphosphonates?
	The (conflicting)�evidence !
	The need for research synthesis
	Types of review articles
	Are all reviews equal?
	Are all reviews equal?
	Systematic vs. narrative reviews
	Research synthesis: systematic review and meta analysis
	The rise of SR/MA
	SR/MA publications in 2012: World
	Ethical and (regulatory) obligations
	Case studies: rationale for SR/MA
	Case Study 1: “Egg on their faces: the story of human albumin solution”*
	“Egg on their faces: the story of human albumin solution”
	“Egg on their faces: the story of human albumin solution”
	“Egg on their faces: the story of human albumin solution”
	Case study 2: “Is passive smoking harmful?”
	“Is passive smoking harmful?”
	“Is passive smoking harmful?”
	Case study 3:Streptokinase in acute myocardial infarction
	Steps of SR/MA
	Steps of a systematic review
	Protocol 		Cochrane Library
	Research question
	Search for the evidence !
	Literature search
	Inclusion and exclusion criteria
	Slide Number 30
	Data extraction
	Methodological quality assessment
	Which clinical studies are (less) biased?
	Was it a fair race? Critical appraisal
	Methodological quality of the included studies
	The Good The Bad The Ugly (studies)
	Data extraction contd.
	Methodological quality appraisal
	Quantitative data synthesis
	Meta analysis is not simple addition !
	Meta analysis
	Key statistical principles of meta-analysis: two stage process
	Rationale for meta analysis is clinical not statistical
	Slide Number 44
	Heterogeneity
	Sensitivity analysis
	Slide Number 47
	Network meta analysis
	Indirect comparisons
	Where to look for SR/MA?
	Questions
	�Thank you.��For additional questions: �please send an email or call:��rmhaskar@health.usf.edu��Phone: (813) 974 9608�

