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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 albumin market was worth £900,000.
But is human albumin administration beneficial? 

*1. Roberts I, 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 question 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.
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“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 albumin 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.”

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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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
By 2004, rofecoxib had been taken by ~ 80 million people (sales US$2·5 
billion)
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% CI 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 6



Case study 2: The Vioxx story

Juni et al. Lancet 2004 Dec 4-10;364(9450):2021-9 7



Case study 2: The Vioxx story

Juni et al. Lancet 2004 Dec 4-10;364(9450):2021-9 8



Case study 3. Does male circumcision reduce risk of HIV?



OR = 1.06

Circumcision 
increases risk of 
HIV!

Howe 1999Intact+=non-circumcised and HIV+. Intact- =non-circumcised and HIV- . Circ+=circumcised and HIV+. Circ- 
=circumcised and HIV- .



Case study 3. Does male circumcision reduce risk of HIV?

Circumcision 
lowers risk of 
HIV!



Cochrane Review: Confounding is a major concern



Finally, RCTs get published!



Meta-analysis of 3 RCTs shows strong, consistent effect

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!
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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
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Hierarchy of evidence

http://www.cebm.net/index.aspwww.davesackett.com 18



Guidelines and recommendations: 
GRADE

http://www.gradeworkinggroup.org/ 19



PLoS Med 2004;1(2):235 20



Prof Archibald Cochrane, CBE 
(1909 - 1988)

The Cochrane Collaboration is 
named in honour of Archie 
Cochrane, a British researcher.
In 1979 he wrote, "It is surely a 
great criticism of our profession 
that we have not organised a 
critical summary, by specialty or 
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 
founding of The Cochrane 
Collaboration in 1993.

Source: http://www.cochrane.org/cochrane/archieco.htm
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Systematic reviews/meta-analyses indexed in PubMed – 10 years
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2500 SRs per year, of which about 20% are Cochrane reviews (estimate by Moher et al. PLoS Med 2007)
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Systematic reviews are done in different domains

Meta-analysis of “rates”

28



Systematic reviews are done in different domains

Meta-analysis of “diagnostic accuracy [diagnosis]”
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Systematic reviews are done in different domains

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

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

32



All reviews
(also called overviews)

Meta-analyses

Individual patient
data (IPD) meta-
analyses

Reviews that are 
not systematic 

(traditional, 
narrative reviews)

Systematic 
reviews

Types of review articles

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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All reviews
(also called overviews)

Meta-analyses

Individual patient
data (IPD) meta-
analyses

Reviews that are 
not systematic 

(traditional, 
narrative reviews)

Systematic 
reviews

In practice, not all meta-analyses are conducted as part of 
systematic reviews
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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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Pai M, et al. Systematic reviews and meta-analyses: An illustrated, step-by-step guide. Natl Med J India 2004;17(2):86-95.

Narrative vs. Systematic Reviews
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Elements of a Systematic Review

Formulate the review question & 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.
38



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

Road map
for systematic
reviews
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4. Perform meta-analysis

Moher D et al. Arch Pediatr Adolesc Med 1998;152:915-20

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



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



Ried K. Aus Fam Phys 2006

Forest Plot: when outcomes are dichotomous



Ried K. Aus Fam Phys 2006

Forest Plot: when outcomes are continuous



Forest Plot: Cumulative Meta-analysis

Beta-blockers after acute myocardial infarction



Cumulative Meta-analysis Plot

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

Passive smoking 
and lung cancer 
review



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

Lancet Infect Dis 2007;7;473-80 
48



Lancet Infect Dis 2007;7;473-80 
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Meta-analysis using STATA

NOTE: Weights are from random effects analysis

Overall  (I-squared = 70.7%, p = 0.001)
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All systematic reviews are not 
meta-analyses!

“…it 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 it hard to resist the temptation of combining 
studies even when such meta-analysis is 
questionable or clearly inappropriate.”

Egger et al. Systematic reviews in health care. London: BMJ books, 
2001:5.
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All systematic reviews are not systematic!

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 
quality 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
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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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If exposure and disease
are not associated

False positive study

100 studies will be designed

If ∝ = 0.05

5 studies show false
positive results

5 studies will
be published

Publication Bias

Positive results bias

Editor’s bias

THE FALSE 
POSITIVE 
RESEARCH 
CYCLE
(Choi, 1998)

Courtesy: Bernard Choi, PHAC

Likely to be meta-analyzed

Hot topic Bias
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JAMA 2004

PLoS Med 2007
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Montori et al. Mayo Clin Proc 2000



Funnel plot to detect publication bias

http://www.cochrane-net.org/openlearning/index.htm



Funnel plot to detect publication bias

http://www.cochrane-net.org/openlearning/index.htm
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Discrepancies between meta-analyses

62



Discrepancies between meta-analyses and mega-trials
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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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EPIB672 will be offered in May 2010
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