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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.



“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.



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• Decision was based on the 3-year results of the unpublished APPROVe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

• 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
• 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 concluded that “rofecoxib should have been withdrawn several 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 



Case study 2: The Vioxx story

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



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



Meta-analysis of 3 RCTs shows strong, consistent effect

Mills et al (HIV Med 2008)



Included 11 studies including, 3 RCTs 
and 8 observational studies

https://www.medrxiv.org/content/10.1101/2020.05.14.20101774v2

Conclusions
Our meta‐analysis does not suggest improvement in clinical progression, mortality, or viral
clearance by RT‐PCR among patients with COVID‐19 infection who are treated with
HCQ. There was a significantly higher incidence of adverse events with HCQ use.



https://www.acpjournals.org/doi/10.7326/M20-2496#.Xs66tHgirNo.twitter

4 RCTs, 10 cohort studies, and 9 case series

Conclusion:
Evidence on the benefits and harms of using hydroxychloroquine or chloroquine to 
treat COVID‐19 is very weak and conflicting.
Limitation:
There were few controlled studies, and control for confounding was inadequate in 
observational studies.



These were just a few case studies

• But to practice medicine and public health, we need 
evidence on a large number of issues…

• Systematic reviews and clinical practice guidelines 
may be their best source of evidence, given the 
explosion of literature





PLoS Med 2004;1(2):235



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



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





Are these the same or different?

• Traditional, narrative review
• Systematic review
• Overview
• Meta-analysis
• Pooled analysis



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.



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



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.



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



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.



Systematic reviews are done in different domains

Meta-analysis of “rates”



Systematic reviews are done in different domains

Meta-analysis of “diagnostic accuracy [diagnosis]”

Lancet Infect Dis 2010



Systematic reviews are done in different domains

Meta-analysis of “RCTs [therapy]”



Systematic reviews are done in different domains

Meta-analysis of “observational studies”



Elements of a Systematic Review

1. Formulate the review 
question & write a 
protocol

2. Search for and include 
primary studies

3. Assess study quality
4. Extract and analyze data
5. Interpret results & write a 

report

Pai M, et al. Natl Med J India 2004;17(2):86-95. Systematic reviews to support evidence-
based medicine, 2nd edition. Khan K et al.



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

Road map
for systematic
reviews

French, Spanish & 
Chinese versions
also available

https://www.teachepi.org/teaching-resources/handouts/



A good SR is a lot of work!
especially if you follow the best practice 
standards…



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
• Cannot ignore confounding in observational studies

• When inadequate attention is given to heterogeneity
▫ Indiscriminate data aggregation can lead to inaccurate conclusions
▫ E.g. bad idea to pool RCTs with observational studies

• 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.




