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Knowledge Synthesis for Knowledge Translation

CIHR defines knowledge translation as 'a dynamic and iterative process that includes the
synthesis, dissemination, exchange and ethically-sound application of knowledge to improve the
health of Canadians, provide more effective health services and products and strengthen the
healthcare system'. This definition highlights the importance of knowledge synthesis in
knowledge translation activities.

CIHR defines synthesis as 'the contextualization and integration of research findings of
individual research studies within the larger body of knowledge on the topic. A synthesis must be
reproducible and transparent in its methods, using quantitative and/or qualitative methods. It
could take the form of a systematic review; follow the methods developed by The Cochrane
Collaboration; result from a consensus conference or expert panel and may synthesize qualitative
or quantitative results. Realist syntheses, narrative syntheses, meta-analyses, meta-syntheses and
practice guidelines are all forms of synthesis.'

CIHR. A Guide to Knowledge Synthesis. http://www.cihr-irsc.ge.ca/e/41382 html
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Variations in questions and methods for different types of systematic reviews

Sources of
Type of review evidence used Type of question Example of question Specific methods used
Intervention Qualitative or Does the intervention of What is the effectiveness of vitamin E for the e Studies: often limited to data from experimental studies
review [12] quantitative interest work for a treatment of cardiovascular disease? [13] e Risk of bias assessment: often focused on experimental studies
particular outcome? e Analysis: may be qualitative or quantitative (meta-analysis)
Network meta- Quantitative Does the intervention of What are the odds of developing diabetes e Studies: often limited to data from experimental studies
analysis [14] interest work for a during long-term treatment with an initial e Risk of bias assessment: often focused on experimental studies
particular outcome? class of antihypertensive drug? [15] e Analysis: often allows both direct and indirect comparisons (ie, when the
strategies have not been directly compared)
Diagnostic test Qualitative or How well does the What is the diagnostic accuracy of sentinel e Studies: focused on studies of test accuracy for example

review [16]

Human genome
epidemiology
reviews [ 18]

Prognostic
review [20]

Meta-narrative
review [22]

Realist review
[23]

Meta-ethnography
review [25]

quantitative

Quantitative

Quantitative

Qualitative

Qualitative

Qualitative

diagnostic test work for
a particular group of
patients?

Which genes are
assoclated with
particular outcomes?

How can you predict a
disease outcome more
accurately or
efficiently?

How best can one explain
complex bodies of
evidence?

How do complex
programs work (or why
do they fail) in certain
contexts and settings?

How can qualitative
evidence explain why
certain interventions
work and others do
not?

node blopsy, positron-emission
tomography, magnetic resonance imaging,
and computed tomography in determining
lymph node status in patients with
cervical cancer? [17]

What 1s the susceptibility of 160A allele
carriers to seven types of cancers? [19]

Does B-type natriuretic peptide (BNP)
predict mortality or other cardiac
endpoints in persons diagnosed with
coronary artery disease? [21]

How best to explain the diffusion of

innovation in evidence-based medicine?
[22

Which aspects of school feeding programs in
disadvantaged children determine success
and failure in various situations? [24]

What are the types of factors that could
influence adherence to tuberculosis
treatment from the patient’s experience?
[25]

e Risk of bias: focused on issues pertinent to diagnostic studies
Analysis: combined results will be based on the summary statistic and
sources of heterogeneity, especially variation in diagnostic thresholds

Studies: often limited to data from observational studies

Risk of bias: focuses on issues pertinent to genome assoclation studies

Analysis:

© Quantitative test of bias and confounding usnally performed (ie,

Hardy—Weinberg Equilibrium)
O Statistical methods used to combine results will be strongly based on
heterogeneity

Studies: often limited to data from observational studies

Risk of bias: often focused on issues pertinent to prognostic studies

Analysis:

o Compares the outcome for groups with ditferent prognostic variables

© Must adjust for many confounding variables

© May involve survival analysis if reported outcome is time to event

Questions: framed in broad open-ended format

e Literature search: involves browsing relevant perspectives and ap-

proaches, finding seminal conceptual articles by tracking references of

references

Analysis: involves mapping and comparing storylines

e Question: scope of the review Involves additional steps, such as identi-
fying key theories to be explored

e Literature search: involves searching for theories explaining why the
program works

e Data abstraction: includes contextual data, such as theory, process detail,

and historical aspects of the study

Analysis: often involves an iterative process

Question: guestion must be answerable with qualitative research

Literature search: involves searching electronic databases beyond the

medical domain as well as searching books and theses

e Data abstraction: involves abstracting metaphors, quotations, and com-
mon themes

s Analysis: focuses on narrative summary of the evidence, data may be

arranged In a matrix to show the commonalities of themes across studies

Tricco et al. J Clin Epi 2011
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Why we need systematic reviews



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.



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

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

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

> (1) the preparation of literature reviews supporting the use of albumin to
be sent to leading regulatory authorities

= (2) preparation and dissemination of a Cochrane critique dossier

= (3) the establishment of a medical advisory panel to write articles
supporting the use of albumin.

» The industry set aside US $2.2 million for the program.

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 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.”
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Figure I:  Albumin Sules in Scotland and Northern Ireland Before and After Publication
of Systematic Review on Human Albumin Administration in Critically I
Paticnts

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



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.

[Drata 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



Case study 2: The Vioxx story

- On Sept 30, 2004, Merck announced the withdrawal of rofecoxib &Vioxx)
be(éause (’2{1 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 1.200)4, 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

o B}fthe 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 contmuousl%momtqr 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

Relative rlsk (95% CI) of myocardial infarction
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Case study 2: The Vioxx story

Relative risk {85% CI) of myocardial infarction
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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.



Author Intact+ Intact—  Circ+ Circ— i 95% C1 risk risk (%%

Eelative Attributable “ ‘

Truck drivers

Bwayo’ 92 86 160 612 4.09 2.91-5.74 2.49 59.9
Bwayo? 22 46 37 200 2.59 1.39-4.79 2.07 51.7
STD clinics
Kreigs? 59 18 254 168 2.17 1.24-3.81 1.27 214
Hira®™ 418 172 10 10 2.43 0.99-5.94 1.42 29.4
Cameron® 18 &1 é 208 10.23 3.89-26.90 8.13 g7.7
Pépin* 5 42 13 243 222 0.75-6.57 209 52.3
Greenblatt® 11 28 ] 68 M 1.21-9.18 268 h27
Diallo™ 38 di 212 873 3.40 216536 232 56.8
Simonsen'? 17 70 21 232 2.68 1.34-5.37 2.35 57.5
Tyndall” 85 93 105 527 4.59 3.20-6.58 287 652
Masgigp™® e TH 137 580 467 326668 2.74 636
Mehendal®” 837 3411 38 253 163 1.15-2.32 1.51 337
Bollinger* 50 241 1 14 2.90 0.37-22.60 258 pl1.2
Chiasson® 36 797 14 542 175 093327 172 n7 OR — 1 06
TB patients *
Sassan™ 75 18 415 221 2.22 1.29-5.81 1.24 19.1
High-risk total 1649 5207 1431 4751 1.18 1.09-1.28 1.13 11.7
Pariner studies
Hunter™ 43 330 165 3765 2,97 209424 275 636
Carael™ a0 105 34 45 1.13 0.67-1.92 1.07 6.8
Chao® 140 1844 75 232 0.28 0.21-0.37 0.34 65.8"
Moss™ 24 16 12 17 2.13 0.80-5.62 1.45 3.0
Allen® 275 612 132 324 1.10 0.56-1.41 1.07 B.6
Sedlin® 32 26 33 40 1.49 .75-2.98 1.22 18.1
Eonde-Luc*® 153 1516 6 127 213 0.934.93 203 50.8
Partner total 1059 7449 457 4550 1.42 1.26-1.59 1.36 20.7
Random population surveys
Baronga® 55 1356 42 642 0.62 041094 063 36.5!
Grosskurth® 158 4604 &l 1026 0.58 0.43-0.78 (.59 4091
Van de Perre* 46 224 é 26 0.8 0.35-2.28 (.91 g1t
Seed 171 422 51 192 1.52 1.07-2.17 1.37 272
Malamba*? 111 114 21 47 2,17 1.22-3.88 160 56.8
Quigley* 101 272 48 121 0.94 0.62-1.40 0,95 a7t
Urassa 1% 56 1301 42 600 0.61 0.41-0.93 0.63 36.91
Urassa 2 105 2040 32 426 0.69 0.46-1.03 0.70 2991
Urassa 3 38 a0 19 158 1.02 0.57-1.83 102 2.0
Urassa 4 112 716 54 #02 2.00 1.43-2.82 1.87 4p.5
Urassa 5 101 365 48 136 0.78 0.53-1.16 0.83 169!
Random total 1054 11723 424 4066 0.86 0.77-0.97 (.87 126!
Total 3062 24379 2312 13367 0.94 .89-0.99 0.95 .ot

Howe 1999

Intact+=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 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
2MRC 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
evidence is conflicting, however, with cross-sectional surveys from Tanzania and
Rwanda either showing no relationship or an association in the opposite direction.
A recent review and meta-analysis of the literature! concluded that the risk of HIV
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
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 Journal of STD & AIDS 2000; 11: 137-142
performed without delav. ’



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

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 Lancet Infect Dis 2005;
5:165-73

This Cochrane systematic review assesses the evidence for an interventional effect of male circumcision in preventing NSand]Vareat the South
acquisition of HIV-1 and HIV-2 by men through heterosexual intercourse. The review includes a comprehensive Anrigah DochaherCantrs. Megléal

" 5 o i M " " y " N Research Council, South Africa;
assessment. of the quality of: all 37 1nc}uded observational studies. Stl:ldles in high-risk p‘opulatlor‘ls con51§ted of four I —
cohort studies, 12 cross-sectional studies, and three case-control studies; general population studies consisted of one Fellow at The University of
cohort study, 16 cross-sectional studies, and one case-control study. There is evidence of methodological heterogeneity = Oxford, Oxford, UK;JVis also at
between studies, and statistical heterogeneity was highly significant for both general population cross-sectional studies g?e P:matry Tjeﬁ’lth C,tare i

. o 3 - Irectorate, University or Lape

(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). 1., capeTown, Soyuth Af]:ica;
Study quality was very variable and no studies measured the same set of potential confounding variables. Therefore, mmisat the Institute for
conducting a meta-analysis was inappropriate. Detailed quality assessment of observational studies can provide a useful = Marftime Technology, Simon’s
visual aid to interpreting findings. Although most studies show an association between male circumcision and oW South Africa;JDisat the

. .. 5 wed pe . . Centre for Statistics in Medicine,
prevention of HIV, these results may be limited by confounding, which is unlikely to be adjusted for. lnintitrjt:;f Hae;Tt:SSL?enfe;CIHQ
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ABS 1
Background

A

Observational studies suggest that male circumcision may provide protection against HIV-1
infection. A randamized, controlled intervention trial was conducted in a general population of
South Africa to test this 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 follow-up visits at manths 3, 12, and 21. Male circumcision was offered
ta the intervention group immediately after randomization and to the control group at the end
of the follow-up. The grouped censored data were analyzed in intention-to-treat, univariate
and multivariate, analyses, using piecewise exponential, proportional hazards models. Rate
ratios (RR} of HIV incidence were determined with 95% C1. Protection against HIV infection was
calculated as 1 — R, The trial was stopped at the interim analysis, and the mean (interquartile
range) follow-up was 18.1 mo (13.0-21.0) when the data were analyzed. There were 20 HIV
infections (incidence rate —0.85 per 100 person-years) in the intervention group and 49 (2.1 per
100 person-years) in the control group, corresponding to an RR of 0.40 {35% CI: 0.24%-0.68%: p
< 0.001). This RR comrespands to a protection of 60% (95% Cl: 32%-76%). When cantrolling for
behavioural factors, including sexual behaviour that increased slightly in the intervention
group, condom use, and health-seeking behaviour, the protection was of 61% (95% Cl: 34%—
77%).

Conclusion

Male circumcision provides a degree of protection against acquiring HIV infection, equivalent
to what a vaccine of high efficacy would have achieved. Male circumcision may pravide an
important way of reducing the spread of HIV infectian in sub-Saharan Africa. (Preliminary and
partial results were presented at the International AIDS Society 2005 Conference, on 26 July
2005, in Rio de Janeiro, Brazil)

Male circumcision for HIV prevention in men in Rakai,
Uganda: a randomised trial

Ronald H Gray, GodfreyKigoz, David Serwadda, Frederick Makumb, Stephen Watya, Fred Nalugoda, Noah Kiwanuka, Lawrence H Moulton,
Mohammad A Chaudhary, Michael Z Chen, Nelson k Sewankambo, Fred Wabwire-Mangen, Melanie C Bacon, Carolyn F M Williams, Pius Opend
Steven) Reynclds, Oliver Laeyendecker, Thomas C Quinn, Maria | Wawer

Summary
Background Ecological and observational studies suggest that male circumcision reduces the risk of HIV acquisition
in men. Our aim was to investigate the effect of male circumcision on HIV incidence in men.

Methods 4996 uncircumcised, HIV-negative men aged 15-49 years who agreed to HIV testing and counselling were
enrolled in this randomised trial in rural Rakai district, Uganda. Men were randomly assigned to receive immediate
circumcision (n=2474) or circumcision delayed for 24 months (2522). HIV testing, physical examination, and
interviews were repeated at 6, 12, and 24 month follow-up visits. The primary outcome was HIV incidence. Analyses
were done on a modified intention-to-treat basis. This trial is registered with ClinicalTrials.gov, with the number
NCT00425984.

Findings Baseline characteristics of the men in the intervention and control groups were much the same at enrolment.
Retention rates were much the same in the two groups, with 90-92% of participants retained at all time points. In the
modified intention-to-treat analysis, HIV incidence over 24 months was 0.66 cases per 100 person-years in the
intervention group and 1-33 cases per 100 person-years in the control group (estimated efficacy of intervention 51%,
95% C116-72; p=0-006). The as-treated efficacy was 55% (95% CI 22-75; p=0-002); efficacy from the Kaplan-Meier
time-to-HIV-detection as-treated analysis was 60% (30-77; p=0-003). HIV incidence was lower in the intervention
group than it was in the control group in all sociodemographic, behavioural, and sexually transmitted disease
symptom subgroups. Moderate or severe adverse events 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 for HIV prevention in men.

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

Robert C Bailey, Stephen Moses, Corette B Parker, Kawango Agat, lan Maclean, John NKrieger, Carolyn F M Williams Richard T Campbell,
Jeckaniah O Ndinya-Achola

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 to assess safety and
changes in sexual behaviour related to this intervention.

Methods We did a randomised controlled trial of 2784 men aged 18-24 years in Kisumu, Kenya. Men were randomly
assigned to an intervention group (circumcision; n=1391) or a control group (delayed circumcision, 1393), and
assessed by HIV testing, medical examinations, and behavioural interviews during follow-ups at 1, 3, 6, 12, 18, and
24 months. HIV seroincidence was estimated in an intention-to-treat analysis. This trial is registered with
ClinicalTrials.gov, with the number NCT00059371.

Findings The trial was stopped early 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 status was incomplete
for 240 (8-6%) participants. 22 men in the intervention group and 47 in the control group had tested positive for HIV
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=0.0065); the relative risk of HIV infection in circumcised men was
0-47 (0-28-0-78), which corresponds to a reduction in the risk of acquiring an HIV infection of 53% (22-72).
Adjusting for dherence to and excuding four men found to be seropositive at enrolment, the
protective effect of circumcision was 60% (32-77). Adverse events related to the intervention (21 events in 1.5% of
those circumcised) resolved quickly. No behavioural risk compensation after circumcision was observed.

Interpretation Male circumcision significantly reduces the risk of HIV acquisition in young men in Africa. Where
appropriate, voluntary, safe, and affordable circumcision services should be integrated with other HIV preventive
interventions and provided as expeditiously as possible.
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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 0.42 0.25 0.70 0.001

Bailey, Kenya 041 0.24 0.70 0.001
Gray, Uganda 0.50 0.30 0.83 0.007

Combined 044 033 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)



Male circumcision for prevention of heterosexual acquisition
of HIV in men (Review)

Siegfried N, Muller M, Deeks JJ, Volmink J “There is strong evidence that medical
male circumcision reduces the
acquisition of HIV by heterosexual
men by between 38%and 66%

over 24 months. Incidence of adverse
events is very low, indicating that male
circumcision, when conducted under
these conditions, is a safe procedure.
Inclusion of male circumcision into
current HIV prevention measures
guidelines is warranted, with further
research required to assess the
feasibility, desirability, and cost-
effectiveness of implementing the
procedure within local contexts.”

THE COCHRANE
COLLABORATION®

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Cachrane Library
2011, Issue 4
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Case study 3. Does male circumcision reduce risk of HIV?
®UNAIDSE & @) o

JOINT URITED NATIONS FROGRAMME 0% HIV/AIDS

EMBARGOED: Wednesday, 28 March, 12.00 GMT, 14.00 CET

WHO AND UNAIDS ANNOUNCE RECOMMENDATIONS
FROM EXPERT MEETING ON MALE CIRCUMCISION FOR
HIV PREVENTION

Paris, 28 March 2007 -- In response to the urgent need to reduce the number of new HIY
infections globally, the World Health Organization (WHO) and the UNAIDS Secretariat
convened an international expert consultation to determine whether male circumcision
should be recommended for the prevention of HIV infection.

Based on the evidence presented, which was considered to be compelling, experts attending
the consultation recommended that male circumcision now be recognized as an additional
important intervention to reduce the risk of heterosexually acquired HIV infection in men.
The international consultation, which was held from 6-8 March 2007 in Montreux,
Switzerland, was attended by participants representing a wide range of stakeholders,
including governments, civil saciety, researchers, human rights and women's health
advocates, young people, funding agencies and implementing partners.

"The recommendations represent a significant step forward in HIV prevention”, said Dr Kevin
De Cock, Director, HIV/AIDS Department, World Health Organization. "Countries with high
rates of heterosexual HIV infection and low rates of male circumcision now have an
additional intervention which can reduce the risk of HIV infection in heterosexual men.
Scaling up male circumcision in such countries will result in immediate benefit to individuals.
However, it will be a number of years before we can expect to see an impact on the
epidemic from such investment.”

There is now strong evidence from three randomized controlled trials undertaken in Kisumu,
Kenya, Rakai District, Uganda and Orange Farm, South Africa that male circumcision
reduces the risk of heterosexually acquired HIV infection in men by approximately 60%.

This evidence supports the findings of numerous observational studies that have also
suggested that the geographical correlation long described between lower HIV prevalence
and high rates of male circumcision in some countries in Africa, and more recently
elsewhere, is, at least in part, a causal association. Currently, an estimated 665 million men,
ar 20 % of men wordwide are ecstimated to be circnmeizad



These were just a few case studies

- But to practice medicine and public health, we need
evidence on a large number of issues...
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As ateacher and a mother, Victoria found herself
catching colds all the time. In her spare time
Victoria took to her kitchen to wage war on the
common cold. Within six months she had created
the prototype for Airborne, her all-natural cold
fighter. Her friends and family started using it and
Victoria says no one was getting sick. So she and
her husband set up shop in their home and began
to market Airbome. The accounting office was in the
dining room, one of the bedrooms was the
marketing office and the bathroom was shipping and
receiving! The orders started pouring in and in the
first year. Victoria made $25.000—the same as her
teaching salary.
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Sclentific evidence for popular health supplements

showing tangible human health benefits when taken orally by an adult with a healthy diet

Popularity One To Watch
(@ooglehits)  (few studies but promising resulis)
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Research: Miriam Quick




How can we separate the good from all the bad science?

http://www.badscience.net/



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



What is evidence-based public health”?

Evidence-based public health is “the
development, implementation, and evaluation of
effective programs and policies in public health
through application of principles of scientific

reasoning including systematic uses of data and
program planning models.”

--Brownson, Ross C., Gurney, James G., and Land, Garland H. Evidence-Based Decision Making
in Public Health. Journal of Public Health Management Practice. 1999; 5(5): 86-97.



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



The importance of research synthesis

CMA]

Managing evidence-based knowledge:
the need for reliable, relevant and readable resources

Sharon Straus MD MSc, R. Bryan Haynes MD PhD

The sheer volume of research-based evidence is one of the
main barriers to better use of knowledge. About 10 years ago,
if general internists wanted to keep abreast of the primary
clinical literature, they would have needed to read 17 articles
daily.® Today, with more than 1000 articles indexed daily by
MEDLINE, that figure is likely double. The problem is com-
pounded by the inability of clinicians to afford more than a
few seconds at a time in their practices for finding and assimi-
lating evidence.” These challenges highlight the need for bet-
ter infrastructure in the management of evidence-based
knowledge.

Straus S et al. CMAJ 2009



PLOS mepicine
Policy Forum

Seventy-Five Trials and Eleven Systematic Reviews a Day:
How Will We Ever Keep Up?

Hilda Bastian'*, Paul Glasziou?, lain Chalmers?

OPEN & ACCESS Freely available online

1 German Institute for Quality and Efficiency in Health Care (IQWiG), Cologne, Germany, 2 Centre for Research in Evidence-Based Practice, Faculty of Health Sciences, Bond
University, Gold Coast, Australia, 3 James Lind Library, James Lind Initiative, Oxford, United Kingdom

Thirty vears ago, and a quarter of a
century after randomised trials had be-
come widely accepted, Archie Cochrane

Summary Points

reproached the medical profession for not e When Archie Cochrane reproached the medical profession for not having
having managed to organise a “critical critical summaries of all randomised controlled trials, about 14 reports of trials
summary, by speciality or subspeciality were being published per day. There are now 75 trials, and 11 systematic
adapurtfia:rﬁ:xiivallv of all relevant ran- reviews of trials, per day and a plateau in growth has not yet been reached.

domised controlled trials® [1]. Thirty e Although trials, reviews, and health technology assessments have undoubtedly
years after Coochrane’s reproach we feel had major impacts, the staple of medical literature synthesis remains the non-
it is timely to consider the extent to which systematic narrative review. Only a small minority of trial reports are being
health professionals, the public and policy- analysed in up-to-date systematic reviews. Given the constraints, Archie
makers could now use “critical summa- Cochrane’s vision will not be achieved without some serious changes in course.
ries”” of trials for their decision-making. o To meet the needs of patients, clinicians, and policymakers, unnecessary trials

The Landscape

Keeping up with information in health
care has never been easy. Even in 1753,

need to be reduced, and systematic reviews need to be prioritised. Streamlining
and innovation in methods of systematic reviewing are necessary to enable
valid answers to be found for most patient questions. Finally, dinicians and
patients require open access to these important resources.
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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



Hierarchy of evidence

Level of
Evidance

Grade of
Recommendation

Therapy/Prevention,
Acticlogy/Hamm

Prognosis

Diagnosis

Ecomomic analysis

K]

SR (with homogeneity ) of RCTs

2R (with homogensity®) of inception
cohort studies; or a PG validated
on a test set.

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

SR (with homogeneity®) of Level 1 economic
studies

Individual RCT (with narrow
Confidence Intenal™)

Individual inception cohart study
with = 80% follow-up

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

Analysis comparing all (critically-validated)
alternative cutcomes against appropriate cost
measuremsni, 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 Snhouts'

SR (with homogensity™) of Level 22
diagnostic studiss

Clearly as good or beftter™, 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-
up)

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 1o 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 test set.

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

“Cutoomes” Research

SR (with haomogeneity”} of case-
control studies

Individual Case-Contral Study

Case-series (and poor quality
cohort and case-control studiesﬁj

“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 vanations in
impartant varables.

Analysis with no sensifivity analysis

www.davesackett.com

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

Expert cpinicn without explicit
critical appraisal, or based on

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

Expert opinicn without sxplicit
critical appraisal, or basad an

Expert opinion without explicit critical
appraisal, or based on economic theary




Guidelines and recommendations: GRADE

|ANALYSIS GRADE working group

Downloaded from bmj.com on 18 May 2008
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Guidelines are inconsistent in how they rate the quality of evidence and the strength of
recommendations. This article explores the advantages of the GRADE system, which is increasingly ppart
being adopted by organisations worldwide

= espariol 11 francais ™8 deutsch 11 italiano e polski

About Us | Members | Contact Us




Systematic reviews are used to judge
quality of evidence

Box 2 | Quality of evidence and definitions Factors in deciding on quality of evidence
Factors that might decrease quality of evidence

* Study limitations
¢ [nconsistency of results

High quality— Further research isvery unlikely to change
our confidence inthe estimate of effect

Moderate quality— Furtherresearch s likely to have an e Indirectness of evidence

important impact on our confidence inthe estimate of effect e Imprecision

and may change the estimate * Publication bias

Low quality— Further research is very likely to have an * Factors that might increase quality of evidence

important impact on our confidence in the estimate of effect ~ *-2r8e magnitude of effect
* Plausible confounding, which would reduce a

and is likely to change the estimate
. . ) . demonstrated effect
Very low quality— Any estimate of effect is very uncertain ¢ Dose-response gradient

http://www.gradeworkinggroup.org/



But evidence is just one component that
determines strength of recommendations

Determinants of strength of recommendation

Factor Comment

Balance between desirableand  The largerthe difference between the desirable and undesirable effects,

undesirable effects the higher the likelihood that a strong recommendation is warranted. The
namrowerthe gradient, the higher the likelihood that aweak recommendation is
warranted

Quality of evidence The higher the quality of evidence, the higher the likelihood that a strong
recommendation iswamranted

Values and preferences The more values and preferencesvary, or the greaterthe uncertaintyin values
and preferences, the higher the likelihood that a weak recommendationis
warranted

Costs (resource allocation) The higher the costs of an intervention—that is, the greater the resources

consumed—the lowerthe likelihood that a strong recommendation is wamranted

http://www.gradeworkinggroup.org/



Essay
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

PLoS 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

forgat the old. PLaS Med 1(2):a35.
Copyright: © 201

access article dis . .
audl Box 1.Practical Suggestions for
unrastricted usa,

SN Resaarchers

cited.

sy - Conduct a sys_tematlc review of your
ALl research question before embarking on
miclarke@cochral

a new study, or identify a relevant review
done by someone else.

* 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 - 1988)

» The Cothane 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 periodicallg, of al
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 THE COCHRANE
founding of The Cochrane COLLABORATION®
Collaboration in 1993.

Source: http:// www.cochrane.org/cochrane/archieco.htm
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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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Are textbooks good sources of current
evidence?

- Not always!

= They are better for background questions than
foreground questions

= They are not updated frequently and often lag behind
current evidence by many years

- Exceptions:
= ACP Medicine [Scientific American Medicine]
= UpToDate
= Clinical Evidence
= Harrison’s Online
- Emedicine (totally online text)



Evidence vs. textbook recommendations

A. Thrombolytic Therapy ' Textbook/Review
Year RCTs PtsO5 , . . vV ., . vvenlf =13
1 23 ¢ § £ .‘5‘
1960 o | g % g é
A AR E
1965 3 149 &
21
5
4 316 e
1970 P - 1 110
1 2
10 2544 g FP<.01
11 2651 s 2 8
1975 15 3311 e
17 3929 . e
23 5767 el
1980 1 12
M 1 g | 4
27 6125 — P <. 001 M
30 6346 —pa 1 - 5
1985 a3 8571 —— v
54 22051 —— M
65 47185 -y
67 47531 - Mi1151 8 1
1980 70 48154 = M s | 1

Favors Treatment Favors Control - Antman et al. JAMA 1992



Are textbooks good sources of current evidence?
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Systematic reviews are done in different domains

OPEN a ACCESS Freely available enline PLOS MEDICINE

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”



Systematic reviews are done in different domains

REVIEW ‘ Annals of Internal Medicine

Accuracy of Rapid Influenza Diagnostic Tests

A Meta-analysis

Caroline Chartrand, MD, MSc; Mariska M.G. Leeflang, DVM, PhD; Jessica Minion, MD, MSc; Timothy Brewer, MD, MPH; and
Madhukar Pai, MD, PhD

> @™ Microscopic-observation drug susceptibility and thin layer
agar assays for the detection of drug resistant tuberculosis:
a systematic review and meta-analysis

Jessica Minion, Erika Leung, Dick Menzies, Madhukar Pai

Lancet Infect Dis 2010

Meta-analysis of “diagnostic accuracy [diagnosis]”



Systematic reviews are done in different domains

OPEN G ACCESS Freely available online P1LOS 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, 4 International Union against Tuberculosis and Lung Diseases, and Institut de Recherche pour le Développement, Paris, France,
S Denver Public Health, Denver, Colorade, United States of America

Treatment of Active Tuberculosis in HIV-Coinfected
Patients: A Systematic Review and Meta-Analysis

Faiz A. Khan,' Jessica Minion,' Madhukar Pai,'* Sarah Royce,® William Burman,® Anthony D. Harries
and Dick Menzies'
'Mantreal Chest Institute, McGill University Health Centre, *Department of Epidemiology, Biostatistics & Occupational Health, MeGill University,

Montreal, Canada; *University of California, San Francisco; ‘Denver Public Health, Denver, Colorado; *International Union against Tuberculosis
and Lung Disease, Paris, France; and London School of Hygiene and Tropical Medicing, London, United Kingdom

Meta-analysis of “RCTs [therapy]”



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. Smith, PhD

Arch Intern Med. 2007:167:335-342

Meta-analysis of “observational studies [etiology]”



Are these the same or different?

» Traditional, narrative review
- Systematic review

» Overview

- Meta-analysis

- Pooled analysis



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.



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)




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.



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. Nat/ Med J India 2004;17(2):86-95.



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.



IPD meta-analyses

OPEN & ACCESS Freely available online @ PLOS | veoicine

Multidrug Resistant Pulmonary Tuberculosis Treatment
Regimens and Patient Outcomes: An Individual Patient
Data Meta-analysis of 9,153 Patients

Shama D. Ahuja', David Ashkin?, Monika Avendano?, Rita Banerjee®, Melissa Bauer®, Jamie N. Bayona®,
Mercedes C. Becerra’’®, Andrea Benedetti®, Marcos Burgos®, Rosella Centis'®, Eward D. Chan'', Chen-
Yuan Chiang'?, Helen Cox'?, Lia D'Ambrosio’?, Kathy DeRiemer'*, Nguyen Huy Dung'®,

Donald Enarson'®, Dennis Falzon'?, Katherine Flanagan'?, Jennifer Flood'®, Maria L. Garcia-Garcia®®,
Neel Gandhi®', Reuben M. Granich'?, Maria G. Hollm-Delgado®, Timothy H. Holtz?2, Michael D. Iseman®,
Leah G. Jarlsberg®*, Salmaan Keshavjee’, Hye-Ryoun Kim>®, Won-Jung Koh?®, Joey Lancaster®’,
Christophe Lange?®, Wiel C. M. de Lange?®, Vaira Leimane®°, Chi Chiu Leung?®’, Jiehui Li®?,

Dick Menzies®*, Giovanni B. Migliori'®, Sergey P. Mishustin®?, Carole D. Mitnick’, Masa Narita®®,

Philly O’Riordan®®, Madhukar Pai®>, Domingo Palmero3%, Seung-kyu Park3’, Geoffrey Pasvol3?,

Jose Pena®?, Carlos Pérez-Guzman®’, Maria I. D. Quelapio®’, Alfredo Ponce-de-Leon®?, Vija Riekstina’,
Jerome Robert®, Sarah Roycez", H. Simon Schaaf*?, Kwonjune J. Seung“s, Lena Shah®, Tae Sun Shim?*°,
Sonya S. Shin**, Yuji Shiraishi*’, José Sifuentes-Osornio®*®, Giovanni Sotgiu*?, Matthew J. Strand®3,
Payam Tabarsi®?, Thelma E. Tupasi®!, Robert van Altena?®, Martie Van der Walt?’, Tjip S. Van der Werf?®,
Mario H. Vargas®’, Pirett Viiklepp®?, Janice Westenhouse®?, Wing Wai Yew>*, Jae-Joon Yim®?, on behalf
of the Collaborative Group for Meta-Analysis of Individual Patient Data in MDR-TB”

Abstract

Background: Treatment of multidrug resistant tuberculosis (MDR-TB) is lengthy, toxic, expensive, and has generally poor
outcomes. We undertook an individual patient data meta-analysis to assess the impact on outcomes of the type, number,
and duration of drugs used to treat MDR-TB.

Methods and Findings: Three recent systematic reviews were used to identify studies reporting treatment outcomes of
microbiologically confirmed MDR-TB. Study authors were contacted to solicit individual patient data including clinical
characteristics, treatment given, and outcomes. Random effects multivariable logistic meta-regression was used to estimate
adjusted odds of treatment success. Adequate treatment and outcome data were provided for 9,153 patients with MDR-TB
from 32 observational studies. Treatment success, compared to failure/relapse, was associated with use of: later generation
quinolones, (adjusted odds ratio [aORI: 2.5 [95% Cl 1.1-6.0]), ofloxacin (aOR: 2.5 [1.6-3.9]), ethionamide or prothionamide
(aOR: 1.7 [1.3-2.3]), use of four or more likely effective drugs in the initial intensive phase (aOR: 2.3 [1.3-3.9]), and three or
more likely effective drugs in the continuation phase (aOR: 2.7 [1.7-4.1]). Similar results were seen for the association of
treatment success compared to failure/relapse or death: later generation quinolones, (aOR: 2.7 [1.7-4.3]), ofloxacin (aOR:
2.3 [1.3-3.8]), ethionamide or prothionamide (aOR: 1.7 [1.4-2.1]), use of four or more likely effective drugs in the initial
intensive phase (aOR: 2.7 [1.9-3.9]), and three or more likely effective drugs in the continuation phase (aOR: 4.5 [3.4-6.0]).

Conclusions: In this individual patient data meta-analysis of observational data, improved MDR-TB treatment success and
survival were associated with use of certain fluoroquinolones, ethionamide, or prothionamide, and greater total number of
effective drugs. However, randomized trials are urgently needed to optimize MDR-TB treatment.
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Integration of evidence from multiple meta-analyses:
a primer on umbrella reviews, treatment networks
and multiple treatments meta-analyses

John PA. loannidis MD

eta-analysis is an important research design for
appraising evidence and guiding medical practice
and health policy.' Meta-analyses draw strength * Single meta-analysis of a treatment comparison for a
from combining data from many studies. However, even if =[07 = oihiEs e iiies 7 i M e 2 UriLeys 2 I
. - . ) treatments or many important outcomes to consider.
perfectly done with perfect data, a single meta-analysis that
addresses 1 treatment comparison for 1 outcome may offer a
short-sighted view of the evidence. This may suffice for deci-

Key points

= Umbrella reviews assemble together several systematic
reviews on the same condition.

= Treatment networks quantitatively analyze data for all

sion-making if there is only 1 treatment choice for this condi- treatment comparisons on the same disease.

1 . r -~ 1 ~f e =T o] e -

non‘ and only 1 outcome of interest and research results are « Multiple treatments meta-analysis can rank the

perfect. However, usually there are many treatments to choose effectiveness of many treatments in a network.

from, many outcomes to consider and research is imperfect. * Integration of evidence from multiple meta-analyses may
For example, there are 68 antidepressant drugs to choose be extended across many diseases.

from.* dozens of scales to measure depression outcomes, and
biases abound in research about antidepressants.’*



Elements of a Systematic Review

Step 1
1. Formulate the review Framing questions
question & write a Stj{; ,
protocol Identifying relevant
5. Search for and include "terjf“re
primary studies Step 3
3. Assess study quality Assessing quality of
the literature
4. Extract and analyze data .
5. Interpret results & write a Step 4
Summarizing the
report evidence
Step 5
Interpreting the
findings
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.



A ROADMAP FOR SYSTEMATIC REVIEWS & META-ANALYSES

PubMed, Embase, Web of

Science, Cochrane CENTRAL
and subject-specific databases;

Contact authors, experts,

companies; citation tracking

Use filters for specific study |

designs {e.g. Cochrane filter

for RCTs) only if necessary

a focused 4-part review question (Patient, Intervention, Comparison and Outcome)

| Review guidelines on systematic reviews, and prepare a protocol |
Identify appropriate databases and sources of studies |

_

Save all citations (titles/abstracts) in a reference manager
Document search strategies that were employed
These citations are ready for first screen (Ng)

Search directly or wa
reference manager; avoid
language restnctions at this
stage; involve a libranan

Software suggeshions:
Endhote, Reference

/. Manager, ProCite

Reviewer 1 screens all titles/abstracts and
makes selections for second screen

Reviewer 2 screens all titles/abstracts and
makes selections for second screen

$ 1

R

Softwar
EndNote, Reference
Manager, ProCite

The final number (N} selected after this process is ready for second screen

s meet and resolve disagreements on citations they do not agree on

(review of full-text articles)

¥

Get full texts of all articles identified for second screen (N}

Excluded after second screen

|—

/‘/.‘
Keep a log of exduded studies
with reasons for exclusion

Paper or electronic data
exiraction forms (after pilof test)

v

Articles considered eligible after full-text review (by two
reviewers) is the final set of studies for inclusion (n;)

Need clear inclusion and
exclusion critena

Screen via Reference
Manager software; avoid
printing citations at this stage

= This process takes time; use

many overlapping approaches.
to get full aticles; request

H | Excluded from the

final analysis (n.} l

v

Studies included in the final analysis (n)
Each article gets a unique 1D number

Reviewer 1 extracts data (including quality

Reviewer 2 extracts data (including quality

A !
Collect raw data and
frequencies (e.g. 252 table cell
values) instead of effect
measures (e.q. nsk ratios),

where possible |

Contact authors for mssing
data; email authors short,
structured

assessment) from the final selected articles ] r assessment) from the final selected articles

Reviewers meet and resolve disagreements on data
Compute inter-rater reliability (e.9. Kappa statistic)
The final data after this process is ready for data entry

¥

Enter data into database manager software

¥

reminders help!

Explaration of heterogeneity:
graphical methods {e.q.

Galbraith plots), subgroup ™

analyses, and mela-regression

Use tests for publication bias

{e.. funnel plot, Eqger test) only [~

if sufficient data points exist

Use PRISMA standards as
quides for report vinting

Import data and analyse using software
Tabulate study characteristics
Generate forest plots of effect measures
Check for heterogeneity
Pool effect measures if heterogensity is not a concemn
If heterogeneity is found, identify sources of heterogeneity
Consider subgroup and sensitivity analyses
Explore possibility of publication bias

¥

Interpret, discuss results and write the report;
Discuss applicability of results and limitations of the review
Avoid making policy recommendations; suggest areas for future

research, if the review question is not fully answered

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

Quality critenia will depend on
the study design (for e.q. use
Cochrane nsk of bias tool

for RCTs)

- Software suggestions.
Access, Excel

Software suggestions:
Stata, SAS, Reviv

# Comprehensive Mela-analysis,
MIX 2.0

| Check for heterageneity
using l-squared test

X You published your review!

Celebratelll

Road map
for systematic
reviews

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



Road map

A "road map" for systematic reviews of diagnostic test evaluations
Define o focused diagnostic review question! (Patient/Disease, Index test, Reference standard, and Outcomes)
PubhMed, EMBASE, BIOSIS, Review guidelines on diagnostic reviews,2” and guidelines on primary Search directly or via
Web of Science, Cochrane diagnostic studies® and prepare a protocol reference monager software:
CE.NTRAL, A_AEDION, and 4 ovoid language restrictions
subject specific databases: ‘ R at this stage; involve a
Contact authors, experts, . ; N ) . oy o librarian
companies: citation tracking * Identify appropriate databases and sources of diagnostic studies | /
‘ / Software suggestions:
,4 Run searches on all relevant detabases and sources } EndNote, Reference . .
Use sensitive filters for 4 e Ma or, Pr Ci
diagnostic studies®”1%11 | + A negos; ProCile Or 1agIlO Stl C
eg, PubMed Clinicol Queries
( 'f'“':rw) if thelnlumber ofl Save <ll citations (titles/abstracts) in a reference manager 4
Document search sirategies that were employed . N .
These citations are ready for first sereen (No) Need clear inclusion
£ and exclusion criteria re ‘; 1 e ‘N} S
Reviewer 2 screens all tifles/abstrocts and
makes selections for second screen

citations is too large

Screen via reference
manager software: avoid
printing citetions ot

Reviewer 1 screens all fitles/absirocts and
makes selections for second screen
meet and resolve disagreements on cilations they do not agree on

Paper dalo extraction forms
{after pilot test)

Software s tions: R
EndNote, Reference The Final number (N} selected ofter this process is ready for second screen
Manager, ProCite {review of fuI text articles) this stage
Get full texts of all articles identified for Use manylnverlapping
second screen (N) pproaches to get
: full articles; request
Excluded ofter second screen ‘ v authors via email
7 Arlicles considered eligible after full-text review (by 2
iKeep o log of excluded studies i// reviewers) is the final set of studies for inclusion {ng) P———
| with reasons for exclusion |/ ‘* xcluce I"fm( )e na P . 1 EB 2004
g analysis {ng I [ " r
' Studies included in the final analysis {n;) al ’ et al. *
Y g Each article gets a unique ID number ;
Reviewer 2 exiracts data {including quality
assessment] from the final selected arficles

Consider blinded dota
extraction {hiding author
names, efc)

i

Reviewer 1 exiracts dada (including quality
assessment) from the final selecled arficles \ /
[ Reviewers meet and resolve disagreements on dota
Compute inter-rater reliability {eg, Koppa statistic)
The final data after this process are ready for data entry

Quality eriteria: pafient

spectrum, blinding,

) verificotion, sompling,
appropriate reference

standord, ond

fod

!

C
N and TN; or raw ROC data [
Enter data into dotcbase manager software

ollect outcomes as TR FR

|F
Contact authors for missing /
dota (email may be more
effecfive than leters) ‘
,/’/ Import data and analyze using software317
d Tobulote study characteristics O 214
Forest and ROC plots of SE and 5P ather criteria
Look for correlation between TPR and FPR
Search for threshold effect 2
Software suggestions:
Meto-Test'® or Meta-DiSc'®
for forest plots and SROC;
Stata'7 for meto-regression

Software suggestions:
Access, Excel
Perform SROC analyses'®

Exploration of helerogeneity:
graphical methods, subgroup Pool measures like LR and DOR only if appropriate
analyses, and 9 Search for heterogeneity, and reasons for heterogeneity'?
Consider subgroup and sensitivity analyses

mela-regression’

You made itl Celebratelll

Interpret, discuss results, and wrile the report
Discuss applicability of results, and limitations of the review
Make recommendations for practice or policy, and research

Use GUOROMZ® or MOGSE?!
as general guides for report
writing (acknowledging that | .
they are nat meart for
diagnostic reviews)
Se = sensitivity; Sp = spedificity; LR = likelihood rafies; DOR = dicgnestic odds rafios; ROC = receiver operating characteristic; SROC = summary
receiver operating charccteristic; TP = true posifives; FP = false positives; TN = true negatives; FN = false negetives; TPR = true positive rate; FPR =

alse positive rate. Superscripts indicate reference numbers.

www.evidence-basedmedicine.com
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good SR is a lot of work!
especially if you follow the best practice
standards...
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STANDARDS MARCH 2011
OF THE NATIONAL ACADEMIES

Advising the nation « Improving health

For more information visit www.iom.edu/srstandards

Finding What Works

in Health Care WORKS N T
Standards for Systematic Reviews  |isteitues

These standards are for systematic reviews of comparative effectiveness research of therapeutic
medical or surgical interventions

STANDARDS FOR SYSTEMATIC REVIEWS

http://books.nap.edu/openbook.php?record id=13059



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 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.



All reviews are not systematic!

 In 1987, Cynthia Mulrow published an interesting article
entitled “The Medical Review Article: State of the
Science.”

- She examined 50 review articles published in 4 major
general medical journals [Annals of Internal Med;
Archives of Internal Med; JAMA; New Engl J Med]

- Findings:
= 80% addressed a focused review question
2% described the method of locating evidence
2% used explicit criteria for selecting studies for inclusion
2% assessed the quality of the primary studies
= 6% performed a quantitative analysis

Mulrow C. The medical review article: state of the science. Annals Int Med 1987;106:485-88.



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 @ ACCESS Freely available online PLOS mepicine

Epidemiology and Reporting Characteristics
of Systematic Reviews

David Muher1’2’3*, Jennifer Tetzlaﬂ‘", Andrea C. Trir.r.u1’4, Margaret 53mp50n1, Douglas G. Altman

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



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



When can meta-analyses mislead?

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

« When poor quahgf studies are included or when quality
issues are ignore
« 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.



OPEN ACCESS

Publication of NIH funded trials registered in
ClinicalTrials.gov: cross sectional analysis

Joseph S Ross assistant professor of medicine'?, Tony Tse program analyst at ClinicalTrials.gov’,
Deborah A Zarin director of ClinicalTrials.gov’, Hui Xu postgraduate house staff trainee”, Lei Zhou
postgraduate house staff trainee”, Harlan M Krumholz Harold H Hines Jr professor of medicine and

professor of investigative medicine and of public health

2586

'Section of General Internal Medicine, Depariment of Medicine, Yale University School of Medicine, Mew Haven, GT, USA; *Center for Outcomes
Research and Evaluation, Yale-New Haven Hospital, Mew Haven, CT; 3Lister Hill National Genter for Biomedical Communications, National Library
of Medicine, Mational Institutes of Health, Bethesda, MD, USA,; *Fuwai Hospital and Cardiovascular Institute, Chinese Academy of Medical Sciences
and Peking Union Medical College, Beijing, China; *Robert Wood Johnson Clinical Scholars Program and Section of Cardiovascular Medicine,

Department of Medicine, Yale University School of Medicine, Mew Haven, CT; *Section of Health Policy and Administration, Yale University School

of Epidemiclogy and Public Health, Mew Haven, CT

Abstract

Objective To review patterns of publication of clinical trials funded by
US National Institutes of Health (NIH) in peer reviewed biomedical
journals indexed by Medline.

Design Cross sectional analysis.

Setting Clinical trials funded by NIH and registered within
ClinicalTrials.gov (clinicaltrials.gov), a trial registry and results database
maintained by the US National Library of Medicine, after 30 September
2005 and updated as having been completed by 31 December 2008,
allowing at least 30 months for publication after completion of the trial.

Main outcome measures Publication and time to publication in the
biomedical literature, as determined through Medline searches, the last
of which was performed in June 2011.

Results Among 635 clinical trials completed by 31 December 2008, 294
(48%) were published in a peer reviewed biomedical journal, indexed
by Medline, within 30 months of trial completion. The median period of
follow-up after trial completion was 51 months (25th-75th centiles 40-68
months), and 432 (68%) were published overall. Among published trials,
the median time o publication was 23 months (14-36 months). Trials
completed in either 2007 or 2008 were more likely to be published within
30 months of study completion compared with trials completed before
2007 (54% (196/366) v 36% (98/269); P<0.001).

Conclusions Despite recent improvement in timely publication, fewer
than half of trials funded by NIH are published in a peer reviewed
biomedical journal indexed by Medline within 30 months of trial
completion. Moreover, after a median of 51 months after trial completion,
a third of trials remained unpublished.

Introduction

Today, there is an increasing emphasis on the successful
translation of results from research into practice. This requires
the timely dissemination of findings. While research results
might be submitted directly to regulatory agencies, such as the
Food and Drug Administration (FDA), physicians and policy
makers generally depend on peer reviewed publications to learn
about findings from clinical trials. Extensive research has shown,
however, that the results of studies are often not shared publicly
ina timely way and that between 25% and 50% of clinical trials
remain unpublished even several years after completion,"™
although this work was largely focused on indusiry funded
studies. There are many possible reasons behind the delayed or
non-publication of results from clinical trials, including lack of
incentive to disseminate negative or unsupportive findings, time
constraints, limited resources, changing interests, or even failure
to have an article accepted by a journal.

Understanding the patterns of publication of research findings
among publicly funded research, as opposed to industry funded
research, is important because of the funding and the expectation
for public benefit. Within the United States, the National
Institutes of Health (NIH) is the leading and largest government
agency responsible for biomedical and health related research
and invests more than $12bn (about £7600m or €3900m) of
public resources in funding research in people or in clinical
research, $3.5bn explicitly on clinical trials.” These costs do
not include the considerable contributions and costs incurred
by the participants in the research. Previous work suggests that

BMJ 2012
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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 cutcomss within
those trials — can lead to unrealistic estimates of drug sffectivensess 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 compared the published outcomes with the FOA cutcomes. We also
comparad the effect size derived from the published reports with the effect size de-
rived from the entire FO#4 data sat

RESULTS

Among 74 FDA-registered studies, 1%, acoounting for 449 study participants, were
not publizhed. Whether and hov the studies were published were asscciated 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, conveared a posi-
tive outcome (11 smdiss). According to the publishad litsratere, it appeared that
O of the trhals conducted were positive. By contrast, the FDA analysis showed 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 dmugs and was
32% overall.

While almost all trials with
“positive” results on
antidepressants had been
published, trials with “negative”
results submitted to the US Food
and Drug Administration, with few
exceptions, remained either
unpublished or were published
with the results presented so that
they would appear “positive”



The raw data from
trials must be made
freely available.
Journals clearly have a
role to play in making
this happen
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EDITOR'S CHOICE

Goodbye PubMed, hello raw data

This time last year the HIN1 influenza pandemic
was burning itself out, having caused, thankfully,
far less sickness and death than predicted. Now
this year's seasonal flu epidemic is doing its rounds
in the northem hemisphere (p 134). The UK's
problems with uptake and availability of the flu
vaccine seem to have been sorted out, but what
interests me is this year's low key approach to
antivirals.

You will remember that neuraminidase inhibitors
were promoted by WHO as a key part of influenza
prevention and treatment, and that oseltamivir
was stockpiled at vast expense by governments
around the world. The drug was made widely and
easily available, but even so, huge amounts were
left unused. You may also remember that serious
doubts were raised about its effectiveness.

At the end of 2009 we published an update of
the Cochrane review of antivirals as treatment for flu
in otherwise healthy adults (BMJ 2009;339:b51086).
As reported in a BMJ/Channel 4 investigation,
the reviewers had found that, despite repeated
requests to the drug company, Roche, they were
unable to obtain the trial data necessary to validate
their earlier conclusion that oseltamivir reduced
complications (BM/2009;339:b5374).

This week the Cochrane team explains why
their experience with Roche blows a hole in
the systematic review enterprise (p 148). The
incomplete information they obtained from Roche
merely proved how inadequate the published
record on oseltamivir was. The two main published
trials don't mention any adverse events, but the
partial study reports from Roche listed 10 serious
events, three of which were classified as possibly
due to oseltamivir. By laboriously compiling a
full list of industry and non-industry trials, they

found one large trial by Roche Shanghai that
Roche headquarters in Basel hadn't got on their
list. By looking at the regulatory documents, they
found that the largest phase Ill trial of oseltamivir
{unpublished) is hardly mentioned in regulatory
documents.

From now on, they say, reviewers must have
access to all unpublished data, not only from
unpublished trials—the usual focus of concern
about publication bias—but also from those that
have been published in peer reviewed joumals.
Reviewers must assess entire frial programmes, and
so new tools and methods are needed. If the trial
reports are incomplete, reviewers should turn to
reports from the drug regulators. As Tom Jefferson,
the lead author forthe Cochrane review, told me,
“it's goodbye PubMed, goodbye Embase.”

The reviewers have posted their new style
protocol for this review on the Cochrane site and,
recognising the enormity of the task, they are
recording how much workis involved. But it must
be clear to everyone that such a heroic approach
is unsustainable across the whole of healthcare,
given the resource constraints on academics and
regulators. Which brings us back to what seems
to be the only real solution—that the raw data
from trials must be made freely available. Journals
clearly have a role to play in making this happen,
as An-Wen Chan agrees in his editorial (p 117). The
Intemational Committee of Medical Joumal Editors
meets in a few months' time. This will be on the
agenda.

Fiona Godlee, editor, BMJ fgodlee@bmj.com
Cite this as: BM2011;342:d212

To receive Editor's Choice by email each week,
visit bmj.com/cgi/customalert
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BN Empirical Evidence for Selective Reporting

of Outcomes in Randomized Trials
Compatrison of Protocols to Published Articles

An-Wen Chan, MIY, DPhil
Asbjorn Hrobjartsson, MD, PhD
Mette T. Haahr, BSc

Peter C. Gotzsche, MD. DrMedSci
Douglas G. Altman, DiSe

ELECTIVE PUBLICATIOMN OF STUD-
ies with statistically significant
results has received wide-
spread recognition.! In con-
trast, selective reporting of favorable
outcommes 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 ont-
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

Context Selective reporting of outcomes within published studies based on the na-
ture ordirection 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 protocols, 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. Gdds 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 Outcome Measures Completeness of reporting of efficacy and harm out-
commes and of statistically significant vs nonsignificant outcomes; consistency between
primary outcomes defined in the most recent protocols and those defined in pub-
lished articles.

Results COne hundred two trials with 122 published journal articles and 3736 out-
commes were identified. COwerall, 50% of efficacy and §5% of hamn outcomes per trial
were incompletely reported. Statistically significant outcomes had a higher odds of being
fully reported compared with nonsignificant outcomes for both efficacy (pooled odds
ratio, 2.4; 95% confidence irterval [C1], 1.4-4.0) and harm (pooled odds ratio, 4.7;
95% I, 1.8-12.0) data. In comparing published articles with protocols, 62 % of trials
had at least 1 primary outcome that was changed, introduced, or omitted. Eighty-six
percent of survey responders (42/49) denied the existence of unreported outcomes
despite clear evidence to the contrary.

Conclusions The reporting of trial outcomes is not only frequently incomplete but
also biased and inconsistent with protocols. Published articles, as well as reviews that
incorporate them, may therefore be unreliable and overestimate the benefits of an
intervention. To ensure transparency, planned trials should be registered and proto-
cols should be made publicly available prior to trial completion.

JAMA 2004
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ABSTRACT

Background

Epidemiological studies may be subject to selective reporting, but empirical evidence thereof
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 epidemiclogical studies that reported, in their respective
abstracts, at least one relative fsk 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
on 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 onby 169 articles (43.4%) reported =1
statistically nonsignificant relative risk in the abstract. Reporting of statistically significant
results was more commaon with structured abstracts, and was less commeon 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 5-168) statistically significant and six
linterquartile range 3-16) statistically nonsignificant relative rsks were presented (p = 0.25).
FParadoxically, the smallest presented relative rsks were based on the contrasts of extreme
guintiles; on average, the relative risk magnitude was 1.41-, 1.42-, and 1.3&fold larger in
contrasts of extreme quartiles, extreme tertiles, and above-versus-below median values,
respectively (p = 0,001).

Conclusions

Published epidemiclogical investigations almast universally highlight significant associations
between risk factors and outcomes, For continuous risk factors, investigators selectively present
contrasts between more extreme groups, when relative risks are inherently lower.

PLoS Med 2007




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 involved.

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 (1695) 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



Why Most Discovered True Associations Are Inflated

John P. A. loannidis

Abstract: Newly discovered true (non-null) associations often have
inflated effects compared with the true effect sizes. I discuss here the
main reasons for this inflation. First, theoretical considerations prove
that when true discovery is claimed based on crossing a threshold of
statistical significance and the discovery study is underpowered, the
observed effects are expected to be inflated. This has been demon-
strated in various fields ranging from early stopped clinical trials to
genome-wide associations. Second, flexible analyses coupled with
selective reporting may inflate the published discovered effects. The
vibration ratio (the ratio of the largest vs. smallest effect on the same
association approached with different analytic choices) can be very
large. Third, effects may be inflated at the stage of interpretation due
to diverse conflicts of interest. Discovered effects are not always
inflated, and under some circumstances may be deflated—for exam-
ple, in the setting of late discovery of associations in sequentially
accumulated overpowered evidence, in some types of misclassifica-
tion from measurement error, and in conflicts causing reverse biases.
Finally, 1 discuss potential approaches to this problem. These in-
clude being cautious about newly discovered effect sizes, consider-
ing some rational down-adjustment, using analytical methods that
correct for the anticipated inflation, ignoring the magnitude of the
effect (if not necessary), conducting large studies in the discovery
phase, using strict protocols for analyses, pursuing complete and
transparent reporting of all results, placing emphasis on replication,
and being fair with interpretation of results.

(Epidemiology 2008;19: 640—-648)

prognostic studies, and so forth. [ start here with the assump-
tion that a research finding is indeed true (non-null), ie, it
reflects a genuine association that is not entirely due to
chance or biases (confounding, misclassification, selection
biases, selective reporting, or other). The question is: do the
effect sizes for such associations, at the time they are first
discovered and published in the scientific literature, accu-
rately reflect the true effect sizes?

The article has the following sections: a brief literature
review on inflated early-effect sizes based on theoretical and
empirical considerations; a description of the major reasons
why early discovered effects are inflated and the major
countering forces that may occasionally lead to deflated
effects (underestimates); and suggestions on how to deal with
these problems.

Evidence About Inflated Early-Effect Sizes

Table 1 cites articles suggesting that early studies give
(on average) inflated estimates of effect.”* I list here only
selected evaluations that cover either many different articles/
effects or a whole research domain or method. This list is
nowhere close to exhaustive. For some topics, such as the
inflation of regression coefficients for variables selected through
stepwise statistical-significance-based processes, the literature is
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Why Most Published Research Findings

Are False

John B A. loannidis

Summary

There is increasing cencern that most
current published research findings are
false.The probability that a research claim
is true may depend on study power and
bias, the number of other studies on the
same question, and, importantly, the ratio
of true to no relationships among the
relationships probed in each scientific
field. In this framework, a research finding
is less likely to be true when the studies
conducted in a field are smaller; when
effect sizes are smaller; when there is a
greater number and lesser preselection
of tested relationships; where there is

greater flexibility in designs, definitions,
outcomes, and analytical modes; when
there is greater financial and other
interest and prejudice; and when more
teams are invelved in a scientific field

in chase of statistical significance.
Simulations show that for most study
designs and settings, it is more likely for
a research claim to be false than true.
Morecver, for many current scientific
fields, claimed research findings may
often be simply accurate measures of the
prevailing bias.In this essay, | discuss the
implications of these problems for the
conduct and interpretation of research.

facrors that influence this problem and
some corollaries thereof.

Modeling the Framework for False
Positive Findings

Several methodologises have

pointed out [G-11] thar the high

rate of nonreplication (lack of
confirmation) of research discoveries
is a consequence of the convenient,
yet ill-Hfounded soategy of claiming
conclusive research findings solely on
the basis of a single stndy assessed by
formal seatistical significance, rypically
for a gvalue less than 0.05. Research
is not most appropriately represented
and suwmmarized by povalues, but,
unformnacely, there is a widespread
notion that medical research articles

It can be proven that
most claimed research
findings are false.

should be interpreted based only on
fvalues. Research findings are defined
here as any relationship reaching
formal seatistical significance, e.g.,
effectdve intervendons, informative

predictors, risk factors, or associatons.
“hJarnriva” resaarrh iz alen vwarv naafial

is characreristic of the field and can
vary a lot depending on whether the
field wargers highly likely reladonships
or searches for only one or a few

true relationships among thousands
and millions of hypotheses that may

be postulated. Let us also consider,

for compuational simplicity,
circumscribed fields where either there
is only one wue reladonship (among
many that can be hypothesized) or

the power is similar to find anv of the
several existing e reladonships. The
presmdy probability of a relationship
being tme is B/(R + 1). The probabilicy
of a smdy finding a e relationship
reflects the power 1 — i {one minus
the Type IT error rate). The probabilivy
of claiming a relationship when none
truly exists reflects the Tvpe I error
rate, ol Assuming that « relationships
are being probed in the field, the
expected values of the 2 « 2 mble are
given in Table 1. After a research
finding has been claimed based on
achieving formal statistical significance,
the postsmdy probability that i is troe
is the positive predicidve value, PPV,
The PPV is also the complementary
probability of whar Wacholder e al.
have called the false posidve report
probability [107. According to the 2

PLoS Med 2005
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MUCH OF WHAT MEDICAL RESEARCHERS conclude in their
studies is misleading, exaggerated, or flat-out wrong. So why are doctors—

to a striking extent—still drawing upon misinformation in their everyday practice?
Dr. John Ioannidis has spent his career challenging his peers by exposing their bad science.
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By DAVID H. FREEDMAN

False positives and exaggerated results in

Scientists, finance wizards, doctors, relationship gurus, peer-reviewed scientifie studies have
celebrity CEDs, igh-powered consultants, reached epidemic proportions in recent
health officials and more

vears. The problem is rampant in

DAVID H.FREEDMAN economics, the social seiences and even the
natural seiences, but it is particularly
egregious in biomedicine. Many studies that
claim some drug or treatment is beneficial
have turned out not to be true. We need only
look to conflicting findings about beta-
carotene, vitamin E, hormone treatments,

Vioxx and Avandia. Even when effects are

. . . . I : Hustration by Ben Gib:
genuine, their true magnitude is often mage: SHusiration sy Sen Gibson

smaller than originally elaimed.



S0, you still want to take this course?

“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 deman§ 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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