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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 the UK alone, an estimated 100,000 patients are
treated with human albumin solution each year, at a cost
to the NHS of close to 12 million.

In 1996, the global aloumin market was worth £900,000.
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. 2



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

To answer this guestion a systematic review of controlled
trials comparing albumin with crystalloid was conducted by
the Cochrane Injuries Group.

30 RCTs including 1419 randomised patients identified.

A meta-analysis showed that the risk of death among those
treated with albumin was higher than in the comparison
groups.

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

The data suggested that for every seventeen critically ill
patients treated with albumin there is one extra death.

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



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

“Despite vigorous attempts by the plasma
products industry to limit the impact of
the systematic review on albumin sales,
the use of aloumin declined steeply.

Throughout the UK albumin sales fell by

40%.

The decline in albumin use occurred
despite vigorous criticism of the review in
the letters pages of the BMJ.

The decline in albumin sales is a clear
indication that doctors took into account
the evidence presented in the systematic
review and that many doctors changed
their practice in response.”
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Figure 1:  Albumin Sales in Scotland and Northern Ireland Before and After Puhhcatmn
of Systematic Review on Human Albumin Administration in Critically Il
I'alunls

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

ARTICLE

Patient Survival after Human Albumin Administration

A Meta-Analysis of Randomized, Controlled Trials
Mahlon M. Wilkes, PhD, and Roberta J. Mavickis, PhD

Purpose: To test the hypothesis that albumin administration is
not associated with excess mortality.

[rata Sources: Computer searches of the MEDLINE and EMBASE
databases, the Cochrane Library, and Intemet documents; hand
searching of medical journals; inquiries to investigators and med-
ical directors; and review of reference lists.

Study Selection: Randomized, controlled trials comparing albu-
min therapy with crystalloid therapy, no albumin, or lower doses
of albumin.

Diata Extraction: Twe investigators independently extracted
data. The primary end peint was relative risk for death. Criteria
used to assess methedologic quality were blinding, method of
allocation concealment, presence of mortality as a study end
point, and crossover. Small-trial bias was also investigated.

Data Synthesis: Fifty-five trials involving surgery or trauma,

burns, hypoalbuminemia, high-risk necnates, ascites, and other
indications were included. Albumin administration did not signif-
icantly affect mortality in any category of indications. For all trials,
the relative risk for death was 1.11 (95% CI, 095 to 1.28).
Relative risk was lower among trials with blinding (0.73 [C], 0.48
to 1.12]; n = 7), mortality as an end point (1.00 [Cl, 0.84 to 1.18];
n = 17), no crossover (1.04 [Cl, 0.89 to 1.22]; n = 35), and 100 or
more patients (0.94 [Cl, 0.77 to 1.14]; n = 10). In trials with two
or more such attributes, relative risk was further reduced.

Conclusions: Overall, no effect of albumin on mortality was
detected; any such effect may therefore be small. This finding
supports the safety of albumin. The influence of methodelogic
quality on relative risk for death suggests the need for further
wiell-designed clinical trials.

Ann intern Mead. 2001135149164, www annals.org
For author affiliations, cumert addresses, and cortributions, see end of text.
See editorial comment on pp 205-208.

Funded by: Plasma Protein Therapeutics Association (PPTA), the primary advocate for the
world's leading producers of plasma-based and recombinant biological therapeutics 5



Case study 2: The Vioxx story

On Sept 30, 2004, Merck announced the withdrawal of rofecoxib (Vioxx)
because of an increased cardiovascular risk in patients taking the drug
for >18 months

Decision was based on the 3-year results of the unpublished APPROVe
study, a RTC of rofecoxib for the prevention of colorectal polyps in
patients with a history of colorectal adenomas

E}I/I_ZO()M, rofecoxib had been taken by ~ 80 million people (sales US$2-5
illion

Juni et al. did a meta-analysis of 18 RCTs and 11 observational studies

By the end of 2000 (52 events, 20742 patients) the relative risk from
RTCs was 2-30 (95% Cl 1-22—-4-33, p=0-010), and 1 year later (64
events, 21432 patients) it was 2-24 (1-24-4-02, p=0-007).

Juni et al. concluded that “rofecoxib should have been withdrawn several
years earlier; the reasons why manufacturer and drug licensing
authorities did not continuously monitor and summarise the accumulating
evidence need to be clarified”

Juni et al. Lancet 2004 Dec 4-10;364(9450):2021-9 ¢
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Case study 3. Does male circumcision reduce risk of HIV?

International Journal of STD & AIDS 1999; 10: 8-16

REVIEW ARTICLE

Circumcision and HIV infection: review of
the literature and meta-analysis

R S Van Howe MD FAAP
Department of Pediatrics, Marshfield Clinic, Lakeland Center, USA

Summary: Thirty-five articles and a number of abstracts have been published in the
medical literature looking at the relationship between male circumcision and HIV
infection. Study designs have included geographical analysis, studies of high-risk
patients, partner studies and random population surveys. Most of the studies have
been conducted in Africa. A meta-analysis was performed on the 29 published
articles where data were available. When the raw data are combined, a man with a
circumcised penis is at greater risk of acquiring and transmitting HIV than a man
with a non-circumcised penis (odds ratio (OR)=1.06, 95% confidence interval
(CD=1.01-1.12). Based on the studies published to date, recommending routine
circumcision as a prophylactic measure to prevent HIV infection in Africa, or
elsewhere, is scientifically unfounded.
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Case study 3. Does male circumcision reduce risk of HIV?

Circumcision in men and the prevention of
HIV infection: a “‘meta-analysis’ revisited

Nigel O’Farrell MD MRCP'! and Matthias Egger MD MFPHM?

'Department of Genitourinary Medicine, Milne Clinic, Bristol Royal Infirmary, Bristol, and
MRC Health Services Research Collaboration, Department of Social Medicine,
University of Bristol, Bristol, UK

Summary: There is debate on the role of male circumcision in HIV transmission.
Most case—control and cohort studies from Africa have shown an association

between a lack of circumcision and an increased risk of HIV infection in men. The CI rcumecision
evidence is conflicting, however, with cross-sectional surveys from Tanzania and

Rwanda either showing no relationship or an association in the opposite direction. I : k f
A recent review and meta-analysis of the literature! concluded that the risk of HIV OWEIS IsK O

infection was lower in uncircumcised men (combined odds ratio 0.94, 95%
confidence interval 0.89 to 0.99). However, the analysis was performed by simply H IV!
pooling the data from 33 diverse studies, which is an inappropriate method for
combining studies.
We re-analysed the data, stratifying by study, and found that an intact foreskin
was associated with an increased risk of HIV infection: combined odds ratio 1.43
(1.32 to 1.54) with a fixed effect model and 1.67 (1.25 to 2.24) with a random effect
model. There was significant between-study heterogeneity (P <0.0001) which was
partly explained by stronger associations in studies in high-risk groups. The results
from this re-analysis thus support the contention that male circumcision may offer
protection against HIV infection, particularly in high-risk groups where genital
ulcers and other STDs “drive’ the HIV epidemic. A systematic review is required to
clarify this issue. Such a review should be based on an extensive search for relevant
studies, published and unpublished, and should include a careful assessment of the
design and methodological quality of studies. Much emphasis should be given to
the exploration of possible sources of heterogeneity. In view of the continued high
prevalence and incidence of HIV in many countries in sub-Saharan Africa, the
question of whether circumcision could contribute to prevent infections is of great
importance, and a sound systematic review of the available evidence should be International Jowrnal of STD & AIDS 2000; 11: 137-142
performed without delav. ’



Cochrane Review: Confounding is a major concern

HIV and male circumcision—a systematic review with
assessment of the quality of studies

N Siegfried, M Muller, ] Deeks, | Volmink, M Egger, N Low, S Walker, and P Williamson

This Cochrane systematic review assesses the evidence for an interventional effect of male circumcision in preventing
acquisition of HIV-1 and HIV-2 by men through heterosexual intercourse. The review includes a comprehensive
assessment of the quality of all 37 included observational studies. Studies in high-risk populations consisted of four
cohort studies, 12 cross-sectional studies, and three case-control studies; general population studies consisted of one
cohort study, 16 cross-sectional studies, and one case-control study. There is evidence of methodological heterogeneity
between studies, and statistical heterogeneity was highly significant for both general population cross-sectional studies
(x*=132-34; degrees of freedom [df]=15; p<0-00001) and high-risk cross-sectional studies (x’=29-70; df=10; p=0-001).
Study quality was very variable and no studies measured the same set of potential confounding variables. Therefore,
conducting a meta-analysis was inappropriate. Detailed quality assessment of observational studies can provide a useful
visual aid to interpreting findings. Although most studies show an association between male circumcision and
prevention of HIV, these results may be limited by confounding, which is unlikely to be adjusted for.

Lancet Infect Dis 2005;
5:165-73

NS and JV are at the South
Atrican Cochrane Centre, Medical
Research Council, South Africa;
NS is currently a Nuffield Medical
Fellow at The University of
Oxtord, Oxtord, UK; JV is also at
the Primary Health Care
Directorate, University of Cape
lTown, Cape Town, South Africa;
MM is at the Institute Tor
Maritime Technology, Simon’s
Town, South Africa; D is at the
Centre for Statistics in Medicine,
Institute of Health Sciences,



Finally, RCTs get published!

Open occess, freely avaitable oniine  PLOS meoicme

Randomized, Controlled Intervention Trial
of Male Circumcision for Reduction of HIV
Infection Risk: The ANRS 1265 Trial

Bertran Auvert' ™", Dirk Taljaard®, Emmanuel Lagarde™®, Jodlle Sobngwl-Tambekou®, Rémi Sitta™, Adrian Puren®
1 Hopuasl Aembroive-Fard, A ance Publiie—Hepitaus de Pars, boukigne, France, 2 PESTAM L 807, Saint Maurice, France, 3 Usrversity Yeriadies Saint Qurmtin, Veralie,
France, 4 9% 64, Wil Srance. 3 Progrrsmun, Joharmebur, South Adeca. & Natiomal Inuitute for Communicable (iieswe, Johamenburg, South Alrca
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Background
Observational studies wuggest that make circumeision may provide protection against HIV- |
infection. A trial wars in & genr

South Africa to test lhl\ hypothesis.

Methods and Findings

A total of 3,274 uncircumcised men, aged 18-24 y, were randomized to a control or an
intervention group with followe-up visits at months 3, 12, and 21. Male circumcision was offered
to the Group after and to the control group at the end
of the follow-up. The grouped censored data weve analyzed in intention-to-treat, univariate
and mubtivariate, analyses, using piecewise exponential, proporional hazards models. Rate
ratios (AR} of HIV incidence were detesrnined with 95% C1. Protection against HIV infection was
caleulated as 1~ RR. The trial was stopped at the Interim analysis, and the mean (interquartile
range) follow-up was 180 mo (13.0-21.00 when the data were analyzed. There were 20 HIV
.nre(llnm o rate =085 per 100 parson-years) in the imervention group and 49 (2.1 per
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) In the control group, comesponding to an AR of 040 (95% CI: 0.24%-0.68%: p

Doon This RR corespands to a protection of 60% (95% CE: 32%-76%). When controlling for

bmmural factars, induding sexual behaviour that increased slightly in the intervention

group, condom use, and health-seeking behaviour, the protection was of 61% (95% Cl: 34%—
T7%).

Conclusion

Male circumcizion provides a degree of protection against acquiring HIV infection, equivalent
to what a vaccine of high efficacy would have schieved. Male circumeision may provide an
imgartant way of reducing the spread of HIV infection in sub-Saharan Africa, (Prefiminary and
portial results were presented at the Intemnational MDS Society 2005 Conference, on 26 July
2005, in Rio de Janeiro, Bragil)

Male circumcision for HIV prevention in men in Rakai,
Uganda: a randomised trial
Ronald H Gray, Godrey Kigozi, David Serwadda, Frederick Makum, Stephen Watya, Fred Nalugoda, Noah Kiwanuka, Lowrence H Moulton,

Mohammad A Chaudhary, Michoel Z Chen, Nefson K Sewankamba, Fred Wabswire- Mangen, Mefanie C Bocon, Carolyn F M Williams, Pivs Opend]
Steven | Reynalds, Qliver [ feckes, Thornas C Qurinn, Maria | W

Summal
Background Ecological and observational studies suggt‘st that mnlc circumcision reduces the risk of HIV acquisition
in men, Qur aim was to gate the effect of on HIV incid in men.

Methods 4996 uncircumcised, HIV-negative men aged 15-49 years who agreed wo HIV 1esting and counselling were
enrolled in this randomised trial in rural Rakai district, Upanda. Men were randomly assigned to receiv
circumcision {n=2474) or circumcision delayed for 24 months [1512] HIV testing, physical

Lancet 2007; 369 657-66
Soe Editerial pasge 625
Ser Comment page 617
Sot Permpestives page 35
See Artiches page B4

interviews were repeated at 6, 12, and 24 month follow.up visits. The prmary outcome was HIV incid,

were dene on a modified intention-te-treat basis. This trial is registered with ClinicalTrials.gov, with I||r number m;mldwbk
NCT00425984, Health, Baltimere, MEL USA
{Prof & Hiiray WD,

Findings Baseline characteristics of the men in the intervention and contrel groups were much the < al | T‘I: e P,
Retention rates were much the same in the two groups, with 20-92% of participants retained at all time points. Inthe  w7cams,
madificd intentiondo-treat analysis, HIV incidence over 24 months was 0 G cases per 100 p ¥ in the
intervention group and 1.33 cases per 100 person-years in the control group (esti | efficacy uf ion 51%, Program,
953 CI 16-72; p=0-006). The as-treated efficacy was 559% (95% CI 22-75; p=0-002); efficacy from the Kaplan-Meier |7y 22"
time-to-HiV-detection as-treated analysis was 60% [30-77; p=i)- 003] HI\r incidence was lowe the intervention ssugeda s,

iod ied disease hi

was in the control group in all soc 1 and sexually

ptom subgroups. Moderate or severe adverse cvents occurred in 84 (3.6%) circumcisions; all resolved with
treatment. Behaviours were much the same in both groups during follow-up.

Interpretation Male circumcision reduced HIV incidence in men without behavioural disinhibition. Circumcision
can be recommended Tor HIV prevention in men.

P Opend MBOHE): Makerere
Unbversity, Insbilte of Public
Health, Kampala, Uganda

(D S lis MBCHR.
FMskuenbi PRI,
Fiabwire-Mangen PR 5
‘Makerere University. Mulaao

Male circumcision for HIV prevention in young men in
Kisumu, Kenya: a randomised controlled trial

Raburt € Badey, Stephen Moses, Corette B Porkes, go Agot, fan Maclean, Joh
Jeckoniah O Nadlnya-Achola

ger, Carclyn ¥ M Williarns, Richord T Campbell

Summary

Background Male circumcision could provide substantial protection against acquisition of HIV-1 infection. Our aim
was to determine whether male circumcision had a protective effect against HIV infection, and 1o assess safety and
changes in sexual behaviour related 1o this Intervention.

Methods We did a randomised controlled trial of 2734 men aged 18-24 years in Kisumu, Kenya, Men were randomly
assigned to an intervention group [(m.umuswn n=1391) or a wnlmi group (delayed circumcision, 1393), and
assessed by HIV testing, medical i and behavioural iews during fall s all, 3, 6 12, 18, and
24 months. HIV seroincidence was d in an i ion-to-treat analysis. This trial is registered with
ClinlcalTrials.gov, with the number NCTO0059371.

Findings The trial was stopped varly on December 12, 2006, after a third interim analysis reviewed by the data and
safety monitoring board. The median length of follow-up was 24 months. Follow-up for HIV statlus was incomplete
for 240 (8- 6%) participants. 22 men in the intervention group and 47 in the control group had tested positive for HTV
when the study was stopped. The 2-year HIV incidence was 2. 1% {95% CI 1-2-3-0) in the circumcision group and
4-2% (3-0-5-4) in the control group (p=i-065); the relative risk of HIV infection in circumcised men was
0-47 {0-28-0-78), »Imh corresponds to a reduction in the risk of acquiring an HIV mfutwll of 55% {22-72).
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Adjusting for to and excuding four men found to be P at the
protective effect of circumcision was 60% (32-77). Adverse events related 1o the intervention (21 events in 1-5% of

those circumcised) resobved quickly. No behavioural risk compensation after circumcision was observed.

P fon Male circ s ifi Iy reduces the risk of HIV acguis in young men in Africa. Where
appmpnau \'ululllary sdl'L el aﬁi:lulablt unulmbliwll services should be integrated with other HIV preventive
inter das s

Wieeipeq, Canada; RTI
Internationial, Research
Trlanghe Park, HE, USA

{2 B Parker Lk Department
uf Unslugy, Uribversity of
‘Washingtonchool of
Mesdiine, Seattle, WA, USA
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Meta-analysis of 3 RCTs shows strong, consistent effect

Table 1 Study characteristics and outcomes

Outcomes Relative risk
(95% confidence

Study Design Setting Population n Intervention Control interval)

Auvert et al. (2005)* Randomized trial Orange farm, South Africa Males aged 18-24 years 3128 20/1546 49/1582 042 (025-0.70)
Bailey et al (2007)™ Randomized trial Kisumu, Kenya Males aged 18-24 years 2780 19/1388 461392 0.41 (0.24-0.70)
Gray et al (2007) Randomized trial Rakai district, Uganda Males aged 15-49 years 4996 222474 452522 0.50 (0.30-0.83)
"3274 randomized, 3128 included in analysis.

"*2784 randomized, 2780 included in analysis.

Study name  Statistics for each study Risk ratio and 95% CI

Risk Lower Upper
ratio limit limit p-Value

Auvert, RSA 042 025 0.70 0.001

Bailey, Kenya 041 024 0.70 0.001
Gray, Uganda 0.50 0.30 0.83 0.007

Combined 0.44 033 0.60 <0.0001

A XX

0.01 041 1 10 100

Favours Circumcision Favours Control

Fig. 1 Random effects meta-analysis.

Mills et al (HIV Med 2008)



What is evidence-based
medicine?
The practice of EBM is the integration of
Individual clinical expertise

with the
best available external clinical evidence
from systematic research and

patient’s values and expectations

http://www.cebm.net/index.asp 15



The importance of research synthesis

We need evidence for both clinical practice and for
public health decision making

Where does evidence come from?

An good review Is a state-of-the-art synthesis of current
evidence on a given research question

Given the explosion of medical literature, and the fact
that time is always scarce, review articles play a big role
In decision-making

According to one estimate, to keep up to date in
Internal Medicine, need to read 17 articles a day, 365
days a year!

16



The importance of research synthesis

Given that most clinicians and public health
professionals do not have the time to track down
all the original articles, critically read them, and
obtain the evidence they need for their questions,

Systematic reviews and clinical practice guidelines may
be their best source of evidence

« Several “pre-digested” sources of evidence are currently
available

« The EBM movement is heavily dependent on these pre-
appraised evidence sources

17



Level of
Evidance

Grade o
Recommendation

Hierarchy of evidence

Therapy/Prevention,
Acticlogy/Hamm

Prognosis

Diagnosis

Ecomomic analysis

K]

SR (with homogeneity ) of RCTs

2R (with homogensity®) of inception
cohort studies; ora C P! validated
on a test s=t.

2R (with homogensity®) of Level 1
diagnostic studies; or 3 CPG
validated on a test set.

SR (with homogeneity®) of Level 1 economic
studies

Individual RCT (with narmow
Confidence Intenal™)

Individual inception cohart study
with = 80% follow-up

Independant blind comparison of an
appropriaie spectrum of
consecutive patients, all of whom
hawve undergone both the diagnostic
test and the reference standard.

Analysis comparing all (crifically-validated)
alternative cutcomes against appropriate cost
measuremsnt, and including a sensitivity
analysis incorporating clinically sensible
varigtions in important variables.

&ll or none”

SR (with hamogensity™) of cohart
studies

All or none cass-series

SR (with homogensity”) of sither
retrospective cohort studies or
unireated control groups in BCTs.

Absolute SpPins and Sntouts'

SR (with homogensity™) of Level 22
diagnastic studiss

Clearly as good or better™, but cheaper.
Clearly as bad or worse buf more expensive.
Claarly battar or worse at the same cost.

SR (with homogensity®) of Level =2
economic studies

Individual cohort study (including
lows guality RCT; e.g., <80% follow-
upl

Ratrospective cohort study or
follow-up of untreated control
patients in an RCT; or CPG not
validated in a test set.

Independent blind comparison but
either im non-consecutive patients,
or confined to a narrow spectrum of
study individuals {or both), all of
whom have undergone both the
diagnastic test and the reference
standard; or a diagnostic CPG not
validated in a fest set.

Analysis comparing a limited number of
alternative cutcomes against appropriate cost
measuremsnt, and including a sensitivity
analysis incorporating clinically sensible
variagtions in important variables.

“Chutcomes” Rasearch

SR (with homogeneity”} of case-
control studies

Individual Case-Contral Study

Case-series (and poor quality
cohort and case-control studies™)

“Outcomas” Rasearch

Case-series {and poor quality
b

prognastic cohort studies )

Independant blind comparison of an
appropriate spectrum, but the
reference standard was not applied
fo all study patients

Reference standard was not
applied indzpendantly or not
applied blindly

Analysis without aceurate cost measurement,
but including a sensifivity analysis
incorporating clinically sensible varations in
impartant varables.

Analysis with no sensitivity analysis

www.davesackett.com

Expert opinion without explicit
critical appraisal, or based on
physiclogy, bench research or “first
principles”

Expert opinicn without explicit
critical appraisal, or based on

http://www.cebm.net/index.asp

Expert opinicn without sxplicit
critical appraisal, or based on
physiology. bench research or “first
rimciples”

Expert opinion without explhicit critical
appraisal, or based on economic theaory
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Guidelines and recommendations:
GRADE

ANALYSIS | GRADE working group
Downloaded from bmj.com on 18 May 2008
Home  Intreduction  Teolbox Publications Member login  Links Contact
RATING QUALITY OF EVIDENCE AND STRENGTH OF RECOMMENDATIONS S -

FAQ Welcome
Organizations

] * * == . ¢
Downloads - The Grading of Recommendations Assessment, Development and Evaluation
GRADE. al'l emer ||'| consensus 0“ ratln uallt Courses G"\nl.}: (short GRADE) Working Group began inthe year 2000 5 an nformel colboretion
L] of people with an interest in addressing the shorcomings of present grading

systems in health care. The working group has developed a comman, sensible and

About us
transparent approach to grading quality of evidence and strength of

. L]
"“'_"’.' new o~ recommendations. Many intemational arganizations have provided inputinto the
* GRADEpro avalable davelopment of the approach and have started using it »» leam mare
now
» New GRADE
publicabon in BMJ

Guidelines are inconsistent in how they rate the quality of evidence and the strength of A—
recommendations. This article explores the advantages of the GRADE system, which is increasingly Pt

being adopted by organisations worldwide

http://www.gradeworkinggroup.org/ 19



Doing New Research? Don’t Forget the Old

Nobody should do a trial without reviewing what is known

Mike Clarke

n May 2, 1898, George

Gould used his address to

the founding meeting of the
Association of Medical Librarians in
Philadelphia to present a vision of
the future of health informaton. ‘I
look forward,” he said, ‘to such an
organisation of the literary records
of medicine that a puzzled worker in
any part of the civilised world shall in
an hour be able to gain a knowledge
pertaining to a subject of the

experience of every other man in the
world’ [1]. Has his vision been realisedr

_——

good quality, but some of it is not.
Thus, anyone wishing to use the health
literature to make wellanformed
decisions must both identfy the
relevant research from amidst this

vast amount of information and then
appraise it. This is an impossible task
for many. Even though making access
to the literature easier and cheaper will
increase the ahility of people to find
research, it will also reveal just how
much information there 1s out there
and how dauntng is the task of making

sense of 1t

PL0S Med 2004;1(2):235

with one or more search engines?
Almaost certainly, as the speed of the
search increased through these four

Citation: Clarka M (2004) Doing new research? Don't
forget the old. PLoS Med 1(2):235.

Copyright: © 201
access article dist
Creative Comma
unrastricted usa,
any medium, pro
cited.

Box 1.Practical Suggestions for
Researchers

* Conduct a systematic review of your
research question before embarking on
a new study, or identify a relevant review
done by someone else.

Mike Clarke is dir
Cochrane Centre,
miclarke@cochral

* Design your study to take account of
the relevant successes and failures of the
prior studies, and of the evidence within
them.

» Discuss the findings of your study in the
context of an updated systematic review
of relevant research.

* Publish the systematic review within,
alongside, or shortly after the report of
your study.

» Provide information from your study to
others doing systematic reviews of similar
topics.




Prof Archibald Cochrane, CBE
(1909 -

The Cochrane Collaboration is = e
named in honour of Archie e
Cochrane, a British researcher.

In 1979 he wrote, "/t is surely a
great criticism of our profession
that we have not organised a _
critical summary, by specialty or B _
subspecialty, adapted :
periodically, of all relevant

randomized controlled trials”

Source: http://www.cochrane.org/cochrane/archieco.htm
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The Cochrane Collaboration

Archie Cochrane’s challenge led to the
establishment during the 1980s of an
International collaboration to develop the
Oxford Database of Perinatal Trials.

His encouragement, and the
endorsement of his views by others, led
to the opening of the first Cochrane
centre (in Oxford, UK) in 1992 and the THE COCHRANE
founding of The Cochrane COLLABORATION®
Collaboration in 1993.

Source: http://www.cochrane.org/cochrane/archieco.htm
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s Wiley InterScience home ...'...".‘J. Pmﬁl-e . Lllllghlll
'

Home | About Cochrane | Access to Cochrane | For Authors | Help | Save po—" 1
Title to My Profile v InterScience*
The COChrane lerary Evidence for healthcare decision-making

EROWSE SEARCH

Cochrane Reviews:By Topic | New Reviews | Updated Reviews | A-Z | By Review Group - - y Go |
Dther Resources:Other Reviews | Clinical Trials | Methods Studies | Technology Assessments | Economic Evaluations Enter search term ||T|tle. Abstract or Keyworc | \GoJ
EJ More Info  Advanced Search | MeSH Search | Search History | Saved Searches

Help! New Users Start Here

As a new user we recommend you use the

@ Welcome to The Cochrane Library

The Cochrane Library contains high-guality, independent evidence to inform healthcare decision-making. It includes reliable evidence from Cochrane following resources to help you navigate
meeocnnaye N0 Other systematic reviews, clinical trials, and more. Cochrane reviews bring you the combined results of the world's best medical research studies. | through the evidence and get the most out of
coLLamomanon”  and are recognised as the gold standard in evidence-based health care. The Cachrane Library. » Maore

More About The Cochrane Library For Clinicians

What are Systematic Reviews & Protocols? | Product Descriptions | About the CO-ROM As a clinician you are under constant

pressure to have high-guality, up-to-date
evidence at your fingertips. » More

What's New in Issue 2, 20087
Important changes to The Cochrane Library (POF)
Highlights of new and updated Reviews (PDF) : : :

The Cachrane Library is available huge amount of research, but the large

Most Accessed Reviews 2007 (PDF) : : : | k e
o ) } o o . ) ) ) online through Wiley InterScience. volume of available information is a problem
Antioxidant supplements for prevention of mortality in healthy participants and patients with various diseases More About Access to Cochiane in itself * Mare

Access to The Cochrane

P For Researchers

The internet has given us instant access to a

Anti-histamines for prolonged non-specific cough in children

For Patients
Exercige for the management of cancer-related fatique in adulis

Healthcare consumers and patients need
Effect of timing of umbilical cord clamping of term infants on maternal and neonatal outcomes ,. ', high-quality evidence about the effectiveness
of treatments. » More

Dopamine agonist therapy in early Parkinson's disease

House dust mite control measures for asthma Podcasts from For Policy Makers
As a policy maker or healthcare manager

The Cochrane Librﬂrv you are a generalist in search of high-quality
Ev althea g

information across a broad range of issues.
Interventions for treating wrist fractures in children » More

Interventions for enhancing medication adherence

Cognitive-behavioural interventions for preventing yvouth gang involvement for children and young people (7-16)

Physical activity and enhanced fitness to improve cognitive function in older people without known cognitive impairment

Short-course versus long-course antibiotic therapy for non-severe community-acquired pneumania in children aged 2
months to 59 months

Protocols for Cochrane Reviews of Diagnostic Test Accuracy
Mew Reviews | Updated Reviews | Press Room | Podcasts
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Systematic reviews/meta-analyses indexed in PubMed — 10 years

2500

2000

1500

1000

500T]

O_
1992 1994 1996 1998 2000

Search: meta-analysis(MeSH) OR meta-analysis(tw) OR systematic review(tw)

2500 SRs per year, of which about 20% are Cochrane reviews (estimate by Moher et al. PLoS Med 224907)
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(’F | . | Centre for Reviews and Dissemination Software by Update Software
Help | Why log in? | Login
Search
() All these words Home
(2 Any of these words | | | search | Results
{Searches using ANMDVOR/NOT Year published |+ | From | | - | | restrictions info MeSH _
combinaticns overide the abl:wets 10 |4 iz e e Search f'IIEtI:II"_-,nr
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Database of Abstract
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Health Technology Asses

Contact Us

|
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request.

E.Iit_‘_’_____.———-—'—" Centre for Reviews and Dissemination databases
s of Re

CRD was established in January 1994, and produces and promotes the use of research based knowledge in health and social

Ev a'lua'i'lﬂ'” DARE — (Database of Abstracts of Reviews of Effects) contains over 4000 abstracts of quality assessed and critically
omic appraised systematic reviews. The database focuses on the effects of interventions used in health and social care.

NHS Economic Evaluation Database (WHS EED) contains over 6000 abstracts of quality assessed economic evaluations. The

database aims to assist decision-makers by systematically identifying and describing economic evaluations, appraising their
Links quality and highlighting their relative strengths and weaknesses.

Both DARE and NHS EED include details of abstracts in the process of being wrtten and these can be fast+tracked' on

The HTA database brings together details of completed and ongoing health technology assessments from around the world. The
abstracts in the database are descriptive rather than analytical and do not form critical appraisals of the reports. The database

is produced in collaboration with the INAHTA Secretariat, based at SBU, Sweden.
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Systematic reviews are done In different domains

OPEN @ ACCESS Freely available online PLOS mepiaine

Tuberculosis among Health-Care Workers
in Low- and Middle-Income Countries:
A Systematic Review

Rajnish Joshi?, Arthur L. Reingold’, Dick Menzies?, Madhukar Pai®

1 Division of Epidemiclogy, School of Public Health, University of Califomia Berkeley, Berkeley, California, United States of America, 2 Department of Medicine, Mahatma
Gandhi Institute of Medical Sciences, Sevagram, Maharashtra, India, 3 Montreal Chest Institute, MoGill Undversity, Montreal, Canada

Meta-analysis of “rates”
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Systematic reviews are done In different domains

Annals of Internal Medicine ‘ REVIEW

Systematic Review: T-Cell-based Assays for the Diagnosis of Latent
Tuberculosis Infection: An Update

Madhukar Pai, MD, PhD; Alice Zwerling, MSc; and Dick Menzies, MD, MSc

Eur Respir J 2008; 32 1165-1174 ii
DOk 10.1183/09031936.00061808 n::.
Copyright@ERS Journals Ltd 2008 .::2'“33"'3:’

GenoType MTBDR assays for the diagnosis e
of multidrug-resistant tuberculosis:
a meta-analysis

D.l. Ling*, A.A. Zwerling* and M. Pai**

Meta-analysis of “diagnostic accuracy [diagnosis]”



Systematic reviews are done In different domains

Tropical Medicine and International Health doi:10.1111/.1365-3156.2006.01571 .x

VOLUME 1T NO 6 PP 789-799 jurépr?z_oot;

Chloroquine or amodiaquine combined with sulfadoxine-
pyrimethamine for uncomplicated malaria: a systematic review

Jimee Hwang', Edward Bitarakwate?, Madhukar Pai®, Arthur Reingold3, Philip J. Rosenthal® and Grant Dorse)r4

1 Department of Internal Medicine, University of California San Francisco, San Francisco, CA, USA

2 Elizabeth Glaser Pediatric AIDS Foundation, Kampala, Uganda

3 Duvision of Epidemiology, School of Public Health, University of California Berkeley, Berkeley, CA, USA
4 Department of Infectious Diseases, University of California San Francisco, San Francisco, CA, USA

OPEN @ ACCESS Freely available online PLOS mepicine

Effect of Duration and Intermittency of Rifampin on
Tuberculosis Treatment Outcomes: A Systematic Review
and Meta-Analysis

Dick Menzies'*, Andrea Benedetti’, Anita Paydar’, lan Martin', Sarah Royce?, Madhukar Pai', Andrew
Vernon?, Christian Lienhardt®, William Burman’

1 Respiratory and Epidemiology Clinical Research Unit, Montreal Chest Institute & Department of Epidemiology, Biostatistics & Occupational Health, McGill University,
Montreal, Canada, 2 University of California at San Francisco, San Francisco, California, United States of America, 3 Centers for Disease Control and Prevention, Atlanta,
Georgia, United States of America, 4International Union against Tuberculosis and Lung Diseases, and Institut de Recherche pour le Développement, Paris, France,
5 Denver Public Health, Denver, Colorado, United States of America

Meta-analysis of “RCTs [therapy]”
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Systematic reviews are done In different domains

REVIEW ARTICLE

Risk of Tuberculosis From Exposure
to Tobacco Smoke

A Systematic Review and Meta-analysis

Michael N. Bates, PhD; Asheena Khalakdina, PhD; Madhukar Pai, MD, PhD;
Lisa Chang, MPH: Fernanda Lessa, MD, MPH; Kirk R. 5mith, PhD

Arch Intern Med. 2007:167:335-342
Meta-analysis of “observational studies [etiology]”
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Are these the same or different?

Traditional, narrative review
Systematic review
Overview

Meta-analysis

Pooled analysis
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Types of review articles

Individual patient
data (IPD) meta-
analyses

Meta-analyses

Reviews that are
not systematic
(traditional,
narrative reviews)

Systematic
reviews

All reviews
(also called overviews)

Pai M, et al. Systematic reviews and meta-analyses: An illustrated, step-by-step guide. Natl Med J India 2004;17(2):86-95.
33



In practice, not all meta-analyses are conducted as part of
systematic reviews

Individual patient
data (IPD) meta-
analyses

Meta-analyses

Reviews that are
not systematic
(traditional,
narrative reviews)

Systematic
reviews

All reviews
(also called overviews)
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Some definitions

Traditional, narrative reviews, usually written by experts in
the field, are qualitative, narrative summaries of evidence on
a given topic. Typically, they involve informal and subjective
methods to collect and interpret information.

“A systematic review is a review in which there is a
comprehensive search for relevant studies on a specific topic,
and those identified are then appraised and synthesized
according to a predetermined and explicit method.”*

*Klassen et al. Guides for reading and interpreting systematic reviews. Arch Pediatr Adolesc Med 1998;152:700-704.
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Some definitions

“A meta-analysis Is the statistical combination of at
least 2 studies to produce a single estimate of the
effect of the healthcare intervention under
consideration.”*

Individual patient data meta-analyses (pooled
analyses) involves obtaining raw data on all patients
from each of the trials directly and then re-analyzing
them.

*Klassen et al. Guides for reading and interpreting systematic reviews. Arch Pediatr Adolesc Med 1998;152:700-704.
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Narrative vs. Systematic Reviews
TasLi I. Comparison of traditional and systematic reviews
Componentsof areview Traditional, narrative reviews Systematic reviews
Formulation of the question Usually address broad questions Usually address focused questions
Methodssection Usually not present, or not well-described Clearly described with pre-stated criteriaabout
participants, interventions and cutcomes
Search strate gy to identify studies Usnally not described: mostly imited by reviewers” Clearly described and usually exhaustive:;
abilities to retrieve relevant studies: usually not reproducible  transparent, re producible and less prone to
and prone to selective citation selective citation
Quality assessment of identified studies Usually all identified studies are included without Only high-quality studies are included using
explicitquality assessment pre-stated criteria; if lower-quality studies

included, theeffects of this are tested In
subgroup analy ses

Dataextraction Methods usually not described Usoally undertaken by more than one reviewer
onto pre-tested data forms: atte mpts often made
imz». to obtain missing data from authors of primary
studies
Dhata synthesis Cualitative descriptionemploying the “vote counting” Meta-analysis assigns higherweightstoeffect
approach, where eachincluded study is givenequal weight,  measures from more precise studies: pooled,
urespective of study size and quality welghted effect measures with confidence limits
provide power and precision toresults
Heterogeneity Usually dealt with in a narrative fashion Heterogeneity dealt with by graphical and

statistical methods; attempts are often made to
dentify sourcesof heterogeneity

Interpreting resulis Prone to cumulative systematic biases and personal opinion  Less prone to systematic biases and personal
opinion

Pai M, et al. Systematic reviews and meta-analyses: An illustrated, step-by-step guide. Natl Med J India 2004;17(2):86-95. 37



Elements of a Systematic Review

Formulate the review guestion & write a
protocol

Search for and include primary studies
Assess study quality

Extract data

Analyze data

Interpret results & write a report

Pai M, et al. Systematic reviews and meta-analyses: An illustrated, step-by-step guide. Natl Med J India 2004;17(2):86-95.
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Define a focused 4-part review question (Patient, Intervention, Comparison and Cutcome)

1 T
! PubMed, Embase, Web of -L Review guidelines on systematic reviews, and prepare a protocol ‘ s ! Search directly or via
! Science, Coclrane CENTRAL A T /A } meference manager; avoid
1 and subject specific databases; RN . . " . i ! language restrictions at this
' Contact authors, experts, Identify appropriate databases and sources of studies B | stage; involve a librarian :
! companics; citation tracking I ’:' ! e !
o I
1 g iy
’.{ Run searches cn all relevant databases and sources l: /’ ! bortwva.re suggestions:
. I S EndNole, Reference
Use filters for specific study e /’ i Managez; FroCite
designs (e.g. PubMed Clinical Save all citations (fifles/abstracts) in a reference manager 7 !
Queries filters, and Cochrane. Document search strategies that were emploved r
filter for RCTs) - P 3 o . T ! Meed clear inclusion and
These citations are ready for {irst screen (Ng) Fa - e
= =y - /1 exclusion criteria
J(
Reviewer 1 screens all titles/abstracts and Reviewer 2 scréens all titles/abstracts and
makes wle.i.:[iuus]ﬂur second screen makes selections for second screen
v ] T
! i |7 Reviewers meet and resolve disagresments on citations they do noet agree on [ | Screenvia Reference
1 Seftware suggestions: | *|  The final number (N) selected after this process is ready for second screen {review ! Manager software; avoid
' EndNote, Reference |1 TR ; \ I printing citations at this
' ol of full-text articles} H
: Manager, ProCite | | . 1 slage
P ——— ! * | T ————————
Get full texts of all articles identified for | ___ocemm===- E This process takes time; use
second screen (N) | many overlapping
f | approaches to get full
Excluded after second screefl, -4 | articles; request authors via
- I email
4 " 3 . i
it Fd Articles considered eligible after full text review (hy two e
I Keepa log of excluded studies ¢ reviewers) is the final set of studies for inclusion () - -
I with reasons for exclusion : Excluded from the final
""""""""""" analysis (1)
i Paper data extraction forms 1 -, Studies included in the final analysis (ng}
I (after pilot tesf) \\ Each arlicle gets a unique ID number ?
——— e hY
.

Reviewer 1 extracts data (including quality
assessment) from the final selected articles

Reviewer 2 extracts data (including quality
assessment} from the final selected articles

; T

4

Collect cutcomes as cell values

!
[

‘i Reviewers meet and resolve disagreements on data
’

i

1} ~

1

A

“: Consider blinded data

ofa 2x2 table, if possible Compule irter-rater reliability (e.g. Kappa statistic) : ! extraction (hiding author :
"""""""""" ! The final data after this process is ready for data entry \ ] VNG '
7 \ ' names, etc.) \
Contact authors for missing t % bemmmsmmme e '
data; email authors short, s -
structured guestionnaires; J Enter data into database manager soflware Y1 Quality criteria will depend on
reminders help! r the study design: see Table 4
’,/ Import data and an‘z;lyse using software -
h - ) 4 Tabulate study characteristics ~=== § Software sggestions:
! bcnw““i:"—f'?-:?ﬂ:?:i ' Generate forest plots of effect measures ?‘tam, 5“]"“5' Ef"‘”‘"“‘h’l{‘:?' B
L Check for eterogeney i
Pool effect measures if heterogeneity is not a concem Dise
! Exploration of heterogensity: 1 If heterogeneity is found, identify sources of heterogeneity I T PR Sy
X graphical methods (e.g. Sy Consider subgroup and sensitivity analyses “\
: Galbraith plets), subgroup e Explore possibility of publication bias A Check for heterogeneity: Chi-
) analyses, and meta-regression squared or I-squared tests,
- - = * these tests have low power;
r consider a conservative p value
1 Use QUORUM or MOOSE a8 § ==—o_ _ Interpret, discuss results and write the report; of <0.10 for significance
] guides for report writing Discuss applicability of results and limitaticns of the review | l=============c-ce—naa-
] Make recommendations for practice or policy, and research  [~~__ |

Road map
for systematic
reviews

Pai M, et al. Natl Med J
India 2004;17(2):86-95.
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Meta-analysis options

Combined Statistically?

Should Data Bs

Yes

Type of Data

I

Discrete

1

Continuous

_Same Units of Measurement
- Used Across Trials?

1

Yas

1. Peto Method

2. Mantel-Haenszel

3. Woolf Method

4. DerSimonian-Laird

1. Weighted

Mean Difference
2. Standardized
Mean Difference

|
No

No

Complete Qualitative
Systematic Review

1. Standardized
Mean Difference

Algorithm of statistical choices available to systematic reviewers.

Moher D et al. Arch Pediatr Adolesc Med 1998:152:915-20
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Fixed effect models

* In a fixed effect model,
we assume the studies
come from the same
hypothetical
population of studies

* We assume a single,
‘fixed’, parameter

* Study weights are a
tfunction of within-
study variances

e (Confidence interval
relatively narrow

Courtesy: Leon Bax, http://www.mix-for-meta-analysis.info/index.html#



Random effects models

* There is no longer the
assumption of a single,
homogeneous source
population

e Studies are allowed to
come from different
distributions

* Study weights not just
based on within-study
variances; a random
effects constant is used
to distribute the
weights more evenly

e Results in a wider
confidence interval

Courtesy: Leon Bax, http://www.mix-for-meta-analysis.info/index.html#



Forest Plot: when outcomes are dichotomous

Outcome effect measure
Shown graphically and numerically

Study IDs Detaiia i toviain Fixed effect model used for meta-analysis
N = total number in group
n = humber in group with the outcome / \
— 7
(f Review: Supplementation with M in condition

Comparison: 01 Supplement M versus placebo
utcome: 01 Adverse effacts

Influence of studies on
overall meta-analysis

)/ tudy Intervention group Control group Relative risk {fixed}) Weight Relative risk {fixed}
() @ 95% CI (%) 95% Cl
Study A 1/141 2142 | 17.8 0.50 [0.05, 5.49]
Study B 7127 9/29 —— 777 0.84 [0.36, 1.93]
tudy 17100 0/100 = 45 3.00[0.12, 72.77]

Total {95% Cl) 268 271 C - 100.0 0.87 [0.41, 1.87

Total events: 9 (supplement M), 11 {control}
Test for heterogeneity Chi-square=0.79 df=2 p=0.67 @

Test for overall effect z=0.3
X P |

/ e ———
01 0.1 1 10 10
pvalue indicating level of :
stitistical signiflcsmes Favours intervenfion Favours contro

y / ? I / Scale of treatment effect
Heterogeneity (I°) = diversity
between studies

Overall effect

Line of no effect

Figure 1. Meta-analysis of binary outcome measure

Ried K. Aus Fam Phys 2006



Forest Plot: when outcomes are continuous

Outcome effect measure
Shown graphically and numerically
N = total humbetr in group Fixed effect model used for meta-analysis
Mean (standard deviation) of outcome/ \

]

Study IDs Details of review

Mdicines for condition X

( Comparison: 01 Medicine Z versus placebo

Wing blood glucose levels (mmol/L

N

Influence of studies on
overall meta-analysis

i

Study Intervention eighted mean difference Weight WMD (fixed)
{fixed) 95% CI {%]) 95% ClI
Study A 34 9.77(2.93) 34 10.29 (3.43) — 275 -0.62 [-2.04, 1.00]
Study B 36 8.40 (1.90) 36 8.90 (3.00) — R 45.9 -0.50 [-1.66, 0.66]
Study C 30 10.26 (2.96) 30 12.09 (3.24) —— 25.6 -1.83 [-3.40, -0.26]
Total (95% CI} 100 100 () V\100.0 -0.85 [-1.64, -0.05] D
Overall effect

Test for heterogeneity Chi-square=2.03 df=2 p=0.36 @

Test for overall effect z=2.09
- .

o i——— Fi
ceio. = pEETEIE  ow 2.0 -2.0 0 2.0 4.0
p value indicating level ofstatistical :
. B avours intervenfion Favours contrg
significance /

/ Scale of treatment effect

Heterogeneity (I°) = diversity _
between studies Line of no effect

Figure 2. Meta-analysis of continuous outcome measures

Ried K. Aus Fam Phys 2006
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Beta-blockers after acute myocardial infarction



Cumulative Meta-analysis Plot

Year of publication Mo of studies

1982 : " S |
1983 : e | 4
: . 1984 | » : 7
Passive smokinggg —te— 10
and lung cancer '™ e b
_ 1987 —e—1 18
review 1988 H—e—i 22
1990 I—:-—-: 25
1991 —— 27
1992 —io— 29
1993 —o— 31
1994 ——i 32
1995 |_'h._| 34
1996 —e— 36
1997 e 37

1.24
(1.13 to 1.36)
0.5 1.0 1.5 2.0

Refative risk (log scale)

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



Meta-analysis Software

Free
RevMan 5 [Review Manager]
Meta-Analyst
Epi Meta
Easy MA
Meta-DiSc
Meta-Stat
MIX
Commercial
Comprehensive Meta-analysis
Meta-Win
WEasy MA
General stats packages
(commercial)
Stata
SAS
S-Plus
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Meta-analysis demo

Evaluation of echinacea for the prevention and treatment of
the common cold: a meta-analysis
Sachin A Shah, Stephen Sander, C Michael White, Mike Rinaldi Craig! Coleman

Echinacea is one of the most commonly used herbal products, but controversy exists about its benefit in the
prevention and treatment of the common cold. Thus, we did a meta-analysis evaluating the effect of echinacea on
the incidence and duration of the common cold. 14 unique studies were included in the meta-analysis. Incidence of
the common cold was reported as an odds ratio (OR) with 95% CI, and duration of the common cold was reported
as the weighted mean difference (WMD) with 95% CI. Weighted averages and mean differences were calculated by
a random-effects model (DerSimonian-Laird methodology). Heterogeneity was assessed by the Q statistic and
review of LAbbé plots, and publication bias was assessed through the Egger weighted regression statistic and visual
inspection of funnel plots. Echinacea decreased the odds of developing the common cold by 58% (OR 0-42; 95% CI
0-25-0-71; Q statistic p<0-001) and the duration of a cold by 1-4 days (WMD -1-44, -2-24 to —0-64; p=0-01).
Similarly, significant reductions were maintained in subgroup analyses limited to Echinaguard/Echinacin use,
concomitant supplement use, method of cold exposure, Jadad scores less than 3, or use of a fixed-effects model.
Published evidence supports echinacea’s benefit in decreasing the incidence and duration of the commeon cold.

Lancet Infect Dis 2007;7;473-80
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Analyses Incidence in Incidence in Number of Number of Mean duration Mean duration /-
induded instudy echinacea control group™ patientswith  patientswith  inechinacea in control [ —
group™ cold in cold in control  group (SD) group
echinacea group (SD) P - -
p”
Turner et al (2005)* Incidence of cold ~ 73/149 58/103 NA NA NA NA
Cohen et al (2004)" Incidence of cold, 85/160 150/168 1381 308+ 1-60 (1-00) 200 (1-60)
duration of cold
Sperber et al (2004)= Incidence of cold ~ 14/24 18/22 NA NA NA NA
Taylor et al (2003)* Durationof cold ~ NA NA 337t 370t 9-00(3-37) 9.00(9-81)
Barrett et al (2002)* Durationof cold ~ NA NA 69 73 627% 575
Schulten et al (z001)* Incidence of cold ~ 35/41 38/39 NA NA NA NA
Turner et al (2000 Incidence of cold ~ 11/50 1442 MA MNA MNA MA
Lindenmuth and Durationof cold ~ NA MA A8 A7 234 (1.08) 433 (0-93)
Lindenmuth {2000)=
Grimm and Muller (1999)*  Incidenceof cold ~ 35/54 40/54 NA NA NA NA
Berg (1998)* Incidence of cold ~ 0/14 7126 NA NA NA NA
Melchart et al (1998)= Incidence of cold, 60/199 33/90 60 33 8-00(5-10) 87(3-60)
duration of cold
Hoheisel et al {1997)7 Incidence of cold  24/60 36/60 MA MA MA WA
Scaglione and Lund (1995)° Durationofcold  NA MA 16 16 337 (1.25) 437 (1-57)
Braunig and Knick (1993)®  Durationofcold ~ NA MA 70 A5 910(1-8) 12.9(21)
NA=not applicable. *Data shown as number of events/total population. tReported data is number of cold episodes, not number of patientswith cold. tReported data as difference
of -0.52 days, 95% C1-1.09 to-0.22.
Table 2: Individual study characteristics
Turner (2005)14 ] 0745 (0-436-1.273)
Cohen (2004) —— 0136 (0-072-0250)
Sperber (2004)%* . 0-311 (0-060-1-407)
Schulten (2001)% 0-154 (0:003-1-389)
Turner (2000)3 0564 (0:200-1:574)
Grimm (1999)%4 & 0-645 (0-258-1591)
Berg (1998) = 0-090 (0-000-0-914)
Melchart (1998)1 ] 0746 (0-428-1.310)
Hoheisel (1997)% 0-444 (0-201-0-981)
Combined (random) 0-418 (0-248-0.705)
I I I [ 1
0001 001 01 02 05 1 2
Odds ratio (95% Cl)

Lancet Infect Dis 2007;7;473-80

Figure 3: The effect of echinacea on incidence of common cold
The squares represent individual studies and the size of the square represents the weight given to each study in the meta-analysis. Error bars Eges&n‘r 95% Cls.
The diamond represents the combined result. The solid vertical line extending upwards from 10 is the null value.




Meta-analysis using STATA

Study ID

Turner (2005)

Cohen (2004)

Sperber (2004)

Schulten (2001)

Turner (2000)

Grimm & Muller (1999)

Berg (1998)

Melchart (1998)

Hoheisel (1997)

Overall (l-squared = 70.7%, p = 0.001)

NOTE: Weights are from random effects analysis

OR (95% Cl)

0.75 (0.45, 1.23)

0.14 (0.08, 0.24)

0.31 (0.08, 1.20)

0.15 (0.02, 1.34)

0.56 (0.22, 1.43)

0.64 (0.28, 1.47)

0.09 (0.00, 1.70)

0.75 (0.44, 1.26)

0.44 (0.21, 0.92)

0.42 (0.25, 0.71)

%

Weight

15.82

15.12

8.27

4.43

11.72

12.68

2.70

15.64

13.62

100.00

1 10
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All systematic reviews are not
meta-analyses!

“...1t Is always appropriate and desirable to
systematically review a body of data, but it may
sometimes be inappropriate, or even misleading,
to statistically pool results from separate studies.
Indeed, it is our impression that reviewers often
find 1t hard to resist the temptation of combining
studies even when such meta-analysis Is
guestionable or clearly inappropriate.”

« Egger et al. Systematic reviews in health care. London: BMJ books,
2001:5.

o1



All systematic reviews are not systematic!

OPEN @ ACCESS Freely available online PLOS mepia

Many Reviews Are Systematic but Some
Are More Transparent and Completely
Reported than Others

The PLoS Medicine Editors

OPEN a ACCESS Freely available enline PLGS MEDICINE

Epidemiology and Reporting Characteristics
of Systematic Reviews

David Moher'**", Jennifer Tetzlaff', Andrea C. Tricco'?, Margaret Sampsun1, Douglas G. Altman

5

1 Chalmers Research Group, Children’s Hospital of Eastem Ontario Research Institute, Ottawa, Canada, 2 Department of Paediatrics, Faculty of Medicine, University of
Ottawa, Ottawa, Canada, 3 Department of Epidemiclogy and Community Medicine, Faculty of Medicine, University of ttawa, Ottawa, Canada, 4 Institute of Population
Health, Univesity of Ottawa, Ottawes, Canada, 5 Centre for Statistics in Medicine, Oxford, United Kingdom

Moher et al. PLoS Med 2007
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All systematic reviews are not systematic!

300 SRs were identified (one month)
Majority (272 [90.7%]) reported in specialty journals

Most reviews (213 [71.0%]) were categorized as therapeutic,
and included a median of 16 studies

Reviews typically searched a median of three electronic
databases and two other sources

Most (197/295 [66.8%]) reviews reported information about
guality assessment, while few (68/294 [23.1%]) reported
assessing for publication bias.

A little over half (161/300 [53.7%]) reported combining their
results statistically, of which most (147/161 [91.3%)])
assessed for consistency across studies.

There were large differences between Cochrane reviews and
non-Cochrane reviews in the quality of reporting

Moher et al. PLoS Med 2007
53



When can meta-analyses mislead?

When a meta-analysis is done outside of a systematic
review

When poor quality studies are included or when quality
Issues are ignored

When small and inconclusive studies are included

When inadequate attention is given to heterogeneity
Indiscriminate data aggregation can lead to inaccurate conclusions

When reporting biases are a problem
Publication bias
Time lag bias
Duplicate publication bias
Language bias
Outcome reporting bias

Egger M et al. Uses and abuses of meta-analysis. Clinical Medicine 2001;1:478-84.
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Selective Publication of Antidepressant
Trials and Its Influence on Apparent Efficacy

Erick H. Turner, M.D,, Annette M. Matthews, M.D., Eftihia Linardatos, B.S,,
Robert &, Tell, LC.5W., and Robert Rosenthal, Ph.D.

ABSTEACT

BACKGROUND

Evidence-based medicine is valuable to the etent that the evidence basa s complete
and unbiased. Selectve publication of clmical trhals — and the cutcomes within
those trials — can lead to unrealistic estimates of drug sffectivensss and alter the
apparent psk—benefit ratio.

METHZ DS
We obtained reviews from the Food and Drug Administration (FUA) for studies of
12 ant:depressant agents involving 12,564 patients. We conchectad a systematic 12-
erature search to identify matching publications. For trials that were reported in the
literature, we comparad the published outcomes with the FOA outcomes. We also
comparad the effect size derived from the published reports with the effect size de-
rived from the entire FO# data sat

RESULTS

Among 74 FUA-registered studies, 1%, acoounting for 449 study participants, wers
not publizhed. Whether and hov the studies were published were associated with
the study outcome, A total of 37 studies viewed by the FDA as having positive results
ware published; 1 study viewed as positive was not published. Smdies viewed by the
FD as hawin g negative or questionable results weara, with 2 exceptions, either not
publishied (22 studies) or publishad in away that, in our opinion, convared a posi-
tive outcome (11 smdiss). According to the publishad literature, it appeared that
O of the trhals conducted were positive. By contrast, the FDA analysis showead that
E1% ware positive. Separate meta-analyses of the FDA and journal data sets showed
that the mcrease in affect size ranged from 11 to 6% for individual drugs and was
32% overall.
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If exposure and disease
are not associated

False positive study

Hot topic Bias ‘ Publication Bias TH E FALS E

100 studies will be designed POS ITIVE

=008 RESEARCH

CYCLE

5 studies show false
positive results

Positive results bias

5 studies will _
be published »| Likely to be meta-analyzed

Editor’s bias
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Empirical Evidence for Selective Reporting

of Outcomes in Randomized Trials
Comparison of Protocols to Published Articles

An-Wen Chan, MD, DPhil
Ashjorn Hrébjartsson, MD, PhD
Mette T. Haahr, BSe

Peter C. Cotzeche, MDD, DrMedSci
Douglas (. Altman, DSe

ELECTIVE PUELICATION OF STUD-
ies with statistically significant
results has received wide-
spread recognition.! In con-
trast, selective reporting of favorable
outcomes within published studies has
not undergone comparable empirical
investigation. The existence of out-
come reporting bias has been widely
suspected for years*** but direct evi-
dence is limited to case reports that have
low generalizability*"* and may them-
selves be subject to publication bias.
Our study had 3 goals: (1) to deter-
mine the prevalence of incomplete out-
come reporting in published reports of
randomized trials; (2) to assess the as-
sociation between outcome reporting
and statistical significance; and (3) to
evaluate the consistency between pri-
mary outcomes specified in trial pro-
tocols and those defined in the pub-
lished articles.

METHODS

JAMA 2004

Context Selective reporting of outcomes within published studies based on the na-
ture or direction of their results has been widely suspected, but direct evidence of such
bias is currently limited to case reports.

Objective To study empirically the extent and nature of outcome reporting bias in
a cohort of randomized trials.

Design Cohort study using protocols and published reports of randomized trials
approved by the Scientific-Ethical Committees for Copenhagen and Frederiksberg,
Denmark, in 1994-1995. The number and characteristics of reported and unre-
ported trial outcomes were recorded from protocels, joumal articles, and a survey
of trialists. An outcome was considered incompletely reported if insufficient data
were presented in the published articles for meta-analysis. Odds ratios relating
the completeness of outcome reporting to statistical significance were calculated
for each trial and then pooled to provide an overall estimate of bias. Protocols
and published articles were also compared to identify discrepancies in primary

outcomes.

Main Qutcome Measures Completeness of reporting of efficacy and harm o
comes and of statistically significant vs nonsignificant cutcomes; consistency betwe
primary outcomes defined in the most recent protocols and those defined in pi
lished articles.

Results One hundred two trials with 122 published journal articles and 3736 o
comes were identified. Owerall, 50% of efficacy and 65% of ham outcomes pert
were incompletely reported. Statistically significantoutcomes had a higher odds of be
fully reported compared with nonsignificant outcomes for both efficacy (pooled ol
ratio, 2.4; 95% confidence interval [CI], 1.4-4.00 and harm (pocled odds ratio, <
95% (I, 1.8-12.0) data. In comparing published articles with protocols, 62 % of tr
had at least 1 primary outcome that was changed, introduced, or omitted. Eighty
percent of survey responders (42/49) denied the existence of unreported outcor
despite clear evidence to the contrary.

Conclusiens The reporting of trial outcomes is not enly frequently incomplete |
also biased and inconsistent with protocols. Published articles, as well as reviews t
incorporate them, may therefore be unreliable and overestimate the benefits of
intervention. To ensure transparency, planned trials should be registered and pro
cols should be made publicly available prior to trial completion.

PLoS Med 2007
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ABSTRACT

Background

Epidemiological studies may be subject to selective reparting, but empirical evidence thereaf
is limited. We empirically evaluated the extent of selection of significant results and large effect
sizes in a large sample of recent articles.

Methods and Findings

We evaluated 389 articles of epidemiological studies that reported, in their respective
abstracts, at least one relative risk for a continuous risk factor in contrasts based on median,
tertile, quartile, or quintile categorizations. We examined the proportion and correlates of
reporting statistically significant and nonsignificant results in the abstract and whether the
magnitude of the relative risks presented (coined to be consistently =1.00) differs depending
an the type of contrast used for the risk factor. In 342 articles (87.9%), = 1 statistically significant
relative risk was reported in the abstact, while only 169 articles (434%) reported =1
statistically nonsignificant relative risk in the abstract. Reporting of statistically significant
results was more commaon with structured abstracts, and was less common in US-based studies
and in cancer outcomes. Among 50 randomly selected articles in which the full text was
examined, a median of nine (interquartile mnge 5-16) statistically significant and six
(interquartile range 3-16) statistically nonsignificant relative risks were presented (p = 0.25).
Paradoxically, the smallest presented relative risks were based on the contrasts of extreme
quintiles; on average, the relative risk magnitude was 1.41-, 142, and 136&fald larger in
contrasts of extreme quartiles, extreme tertiles, and aboveversus-below median values,
respectively (p < 0.001).

Conclusions

Fublished epidemiclogical investigations almast universally highlight significant associations
between risk factors and outcomes. For continuous risk factars, investig aselectiveh' present
contrasts between maore extreme groups, when relative risks are inherently lower.
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Figure 1. Publication bias. A, The black circle represents the
underlying truth. The white square represents the pooled estimate
from a systematic review of all the evidence (small shaded
circles). B, The white circles represent evidence that was not
identified by the reviewers because it was not published. Note the
error in the pooled estimate (publication bias).

Montori et al. Mayo Clin Proc 2000



Funnel plot to detect publication bias
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Funnel plot to detect publication bias
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Contradicted and Initially Stronger Effects
in Highly Cited Clinical Research

John P. A. leannidis, MD

LIMICAL RESEARCH OMN IMPOR-

tant questions about the effi-

cacy of medical interventions

is sometimes followed by
subsequent studies that either reach op-
posite conclusions or suggest that the
original claims were too strong. Such dis-
agreements may upset clinical practice
and acquire publicity in both scientific
circles and in the lay press. Several em-
pirical investigations have tried to ad-
dress whether specific types of studies are
more likely to be contradicted and to ex-
plain observed controversies. For ex-
ample, evidence exists that small stud-
ies may sometimes be refuted by larger
ones.'

Similarly, there is some evidence on
disagreements between epidemiologi-
cal studies and randomized trials.*->
Prior investigations have focused on a
variety of studies without any particu-
lar attention to their relative impor-
tance and scientific impact. Yet, most
research publications have little im-
pact while a small minority receives

Context Controversy and uncertainty ensue when the results of clinical research on
the effectiveness of interventions are subsequently contradicted. Controversies are most
prominent when high-impact research is invalved.

Objectives To understand how frequently highly cited studies are contradicted or
find effects that are stronger than in other similar studies and to discern whether spe-
cific characteristics are associated with such refutation over time.

Design All original clinical research studies published in 3 major general clinical jour-
nals or high-impact-factor specialty journals in 1990-2003 and cited more than 1000
times in the literature were examined.

Main Outcome Measure The results of highly cited articles were compared against
subsequent studies of comparable or larger sample size and similar or better con-
trolled designs. The same analysis was also performed comparatively for matched stud-
ies that were not so highly cited.

Results Of 49 highly cited original clinical research studies, 45 claimed that the inter-
vention was effective. Of these, 7 (169 ) were contradicted by subsequent studies, 7 oth-
ers (16%) had found effects that were stronger than those of subsequent studies, 20
(44%) were replicated, and 11 (24%) remained largely unchallenged. Five of & highly-
cited nonrandomized studies had been contradicted or had found stronger effects vs 9
of 39 randomized controlled trials (P=.008). Amang randomized trials, studies with con-
tradicted or stronger effects were smaller (P=.009) than replicated or unchallenged stud-
ies although there was no statistically significant difference in their early or overall cita-
tion impact. Matched control studies did not have a significantly different share of refuted
results than highly cited studies, but they included more studies with “negative” results.

Conclusions Contradiction and initially stronger effects are not unusual in highly
cited research of clinical interventions and their outcomes. The extent to which high
citations may provoke contradictions and vice versa needs more study. Controversies
are most common with highly cited nonrandomized studies, but even the maost highly
cited randomized trials may be challenged and refuted over time, especially small ones.

JAMA, 2005, 254:278-228 WWW.jama.com
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Discrepancies between meta-analyses

A guide to interpreting discordant
systematic reviews

Alejandro R. Jadad, MD, DPhil; Deborah J. Cook, MD, MSc;
George P. Browman, MD, MSc

SYSTEMATIC REVIEWS ARE BECOMING prominent tools to guide health care decisions. As
the number of published systematic reviews increases, it is common to find more
than 1 systematic review addressing the same or a very similar therapeutic ques-
tion. Despite the promise for systematic reviews to resolve conflicting results of pri-
mary studies, conflicts among reviews are now emerging. Such conflicts produce
difficulties for decision-makers (including clinicians, policy-makers, researchers
and patients) who rely on these reviews to help them make choices among alterna-
tive interventions when experts and the results of trials disagree. The authors pro-
vide an adjunct decision tool — a decision algorithm —to help decision-makers
select from among discordant reviews.

LES EXAMENS CRITIQUES SYSTEMATIQUES DEVIENNENT des outils importants pour guider les

L e g A ey [y [

Education

Education

Dr. Jadad is with the Health
Information Research Unit,
Department of Clinical
Epidemiology and
Biostatistics, and Drs. Cook
and Browman are with the
Departments of Clinical
Epidemiology and
Biostatistics and of Medicine,
McMaster University,
Hamilton, Ont.

This article has been peer
reviewed.

Can Med Assoc | 1997;156:1411-6
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Discrepancies between meta-analyses and mega-trials

The New England Journal of Medicine

Special Article

DISCREPANCIES BETWEEN META-ANALYSES AND SUBSEQUENT LARGE
RANDOMIZED, CONTROLLED TRIALS

Jacoues LELorEer, M.D., PH.D., GeneviEve GRrecoIre, M.D., AppeLTiF BENHADDAD, M.D., JuLE Larierre, M.D.,
AND FRaNCOIS DERDERIAN, M.SC.

Available online at www.sciencedirect.com

S -z Contemporary
S *»” ScienceDirect Clinical
o vi 3 == Tri als
ELSEVIER Contemporary Clinical Trials 28 (2007) 324328
www.elsevier.com/locate/conc lintrial
Discussion

Mega-trials vs. meta-analysis: Precision vs. heterogeneity?

lan Shrier **, Robert W, Platt °. Russell J. Steele ©
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Yes, there are problems, but

meta-analysis has made and continues to make major
contributions to medical research, clinical decision making,
and standards of research reportage. However, it is no
panacea. Readers need to examine any meta-analyses
critically to see whether researchers have overlooked
Important sources of clinical heterogeneity among the
Included trials. They should demand evidence that the authors
undertook a comprehensive search, avoiding covert duplicate
data and unearthing unpublished trials and data. Lastly,
readers and researchers alike need to appreciate that not
every systematic review should lead to an actual meta-
analysis...

David Naylor. BMJ 1997;315:617-619
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TR G M 1 Summer Session in Epidemiology
h",“k MC 1 and Biostatistics 2010

The Summer 3zssion in Epideniology and Biostabistics ath [cGJ.]l offers health professionals the opportunity to gain
familiarity with the prindples ofapldammlon andbiostatistics. It also offers graduate students from MoGill a.mi
other universitizs the opportunity to ae hadamh:ra d.lis mdiharah\ a:.:alar.ﬂa course work during a summer
term. Sumumer session website: hitp: | ca/ L i

WIT HAVE You

LEARNT FroM

e COCHRANE
COLLAWTO'*(?

EPIB-672: Systematic Reviews and Meta-analyses

Special topics in Epidemiology and Biostatistics

Academiccredits: 2
Dates: May 3 to 14, 2010
Classii.mes 200 - -'1-301"\1 Monday th.roucrhfrida'\

'En.mll.meni lu:ml.

Systematic reviews and meta-analyses are critical for evidence-based
clinical and public health practice. The widespread and growing application
of systematic reviews to synthesize evidence on key research and clinical
questions makes it useful for health professionals to be akle to understand
and critique this research design This course will provide a detailed
description of the systematic review process, discuss the strengths and

Z

limitations of the method, and provide step-by-step guidance on how to . ———
actually perform a systematic review. - =
Types of review aticles Specific topics to be covered include: -H

=== formulation of the review question,

- searching  of  literature,  quality -
assessment of studies, data extraction, meta-analytic methods, and

A report writing. The course will also cover statistical issues such as
T selection of statisticel models for meta-enalysis, practical examples of
fizced and random effects models as well as examples of methods to
evaluate heterogensity and publication bias; graphical and tabular
templates for the presentation of meta-analysis data STATA software package will be used, along with
computer lab tutorials on how to effectively use tocls such as PubMMed and EndlNote for conducting

reviews. This course will feature irwited speakers who will provide overviews of special topics.

Prerequisite z Introduciony level training in epidemiclosy (=g EFIB60] ) and bicst tistics (2.5, EFIBS0T), or parmbadan of the
inctructor. Students who have notdane priar couwrsewark in introductary epidsmiclo sy igstats, st contact the inshucter.

Recommended texibook: Exger b, Soith G, Altonan DG (editors). Systematic reviews inhealth cares. hMsta-anabrsic inconbend.
Second Edition. Londar: BM] Publishing Group, 2001 URL: www svstematicreniews com. All participants weill raceive a T that
contains usefiul resources for systematic reviews, such as free softwears, pridelines, sample data et con forms, quality chaddists,
possrEeing clides ete

Note: The languags of irstruction s English, and shadents are advized that fheerey in Englich iz sserdial to benafit from the course.

However, shadsrds may subrnit their course 2ssisnments and examinstionsin Franch. Courses may ba taken for Acadsrmic Cradit,
Cortirasing Medical Edueation (CWE) Cradit, or for a Prafessional Irderest Certificate.

EPIB672 will be offered in May 2010
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