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Format

• What is the role of systematic reviews and meta-analysis 
in radiation oncology?

• Where do you find good quality systematic reviews and 
meta-analysis?

• How do you critically appraise a systematic review and 
meta-analysis?
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The bottom line

• What do radiation oncologists and patients need?

• Reliable and  up to date evidence of the efficacy and safety of 
interventions

• What kind of evidence is required?

• Evidence that is internally valid (the truth)

• Evidence that is externally valid (applicable to you)

• Evidence that is comprehensive (takes account of all studies 
and not only those that are easily available)

• Evidence that is up to date (takes account of the latest 
research)

• Evidence that provides estimates of how effective or harmful 
the intervention is (is the difference in interventions clinically 
and statistically important?)
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Getting the evidence right: What Is The Truth Here?  
Look out for my new book, 
“7 habits of highly successful 
and popular people who are 
also sensitive boyfriends. ”
Biased publications: Cost?
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Getting the evidence right: Strange bedfellows

He doesn’t really know what 
I want….

All he thinks of is his book..
His friend is so much more 

sensitive to my needs

Confound it!
What will they both 
do when they find 
out I’m gay?

Pediatric Oncology & Hematological Malignancies: May 8 2010

Getting the evidence right: the effects of chance  

What are the 
chances of this 
happening?
Is this a 
coincidence?
Or is this an Al 
Qaeda plot?

Surfers rule

Dolphins rule
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Threats to Internal Validity

•Any factor or process that tends to deviate the results or

conclusions of a trial systematically away from the truth

•Deviation in results can occur due to systematic (bias) or

random errors (chance)

•Random errors reduce with increase in sample size; detected

by p values

•Bias can result in overestimates or underestimates of the

results of a trial (cannot be detected by p values)

•Bias can occur due to voluntary or involuntary reasons (not

the same as fraud)
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Not all evidence is equally convincing: Levels of Evidence

Level Intervention Prognosis Diagnosis Etiology

Least biased
I

Systematic Review 
of level II studies

Systematic Review 
of Level II studies

Systematic Review 
of Level II studies

Systematic Review 
of Level II studies

II RCT Inception cohort 
study

Cross sectional 
study among 
consecutive 
patients

Prospective cohort 
study

III •Non-randomized 
controlled clinical 
trial
•Controlled before 
and after study

•Cohort study
•Case control study

•Untreated 
controls in an RCT
•Retrospectively 
assembled cohort 
study

•Cross sectional 
study among non-
consecutive 
patients
•Case control study

•Retrospective 
cohort study
•Case control study

Most biased
IV

Case series Case series Case series
Cohort of patients 
at different stages 
of disease

Cross sectional 
study
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What is the difference between a  systematic 
review and meta-analysis ?

• The application of scientific strategies that limit bias to the 
systematic assembly, critical appraisal, and synthesis of all 
relevant studies on a specific topic

• Many (not all) systematic reviews use meta analysis to 
synthesize data

• Meta-analysis is the statistical technique used to combine 
the results of several independent studies that are similar 
in the methods, populations studied, interventions and 
outcomes
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Narrative Review Systematic Review

No Methods section; not reproducible Clearly described protocol with detailed 
methods

Limited searching for trials (often 
limited to Medline); leads to ‘publication 
bias’

Comprehensive searching for published 
and unpublished trials with no language 
restrictions

Includedifferent study designs, often do 
not evaluate validity 

Mostly include only RCTs or next best 
study  design; evaluates validity

Over-reliance on p values Estimates size of effect with confidence 
intervals (precision)

Uses ‘vote counting’;each trial given 
same weight

Differentially weights trials so that larger
trialswith more information and precise 
results are given more weight

Descriptive Meta-analysis pools results of similar
trials; provides a ‘tower of power’

Subjective; Biased Objective ( two or more authors who 
independently undertake review)
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Problems with traditional reviews

• Lag behind and often vary significantly from continuously 

updated or cumulative meta-analysis (Lau et al 1992)
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33 TRIALS33 TRIALS
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FOR ACUTE MIFOR ACUTE MI
CUMULATIVE CUMULATIVE 

METAMETA--
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Criticisms of systematic reviews

“Exercise in mega silliness” (Eysenck 1978)

“Adding apples and oranges can render the 
exercise fruitless” (Eysenck 1995)
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All reviews
(also called overviews)

Meta-analyses

Individual patient

data (IPD) meta-

analyses

Reviews that are 

not systematic 

(traditional, 

narrative reviews)

Systematic 

reviews

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

systematic reviews
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When can meta-analyses mislead?

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

• When poor quality studies are included or when quality issues are
ignored

• When 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

• Citation bias

Egger M et al. Uses and abuses of meta-analysis. Clinical Medicine 2001;1:478-84
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Where can we find good quality systematic reviews ?

www.cochrane.org
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What does the Cochrane Collaboration have to offer?

• Largest organization in the world devoted to

producing, disseminating and maintaining

systematic reviews (SRs) of the effects of

interventions

• Also involved in producing SRs of the accuracy of

diagnostic tests

• >22,000 volunteers who share common principles

(www.cochrane.org)

• Main output is The Cochrane Library
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The best single source

of evidence of the effects

of interventions

www.thecochranelibrary.com
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Database Issue 3 
2009

The Cochrane Database of Systematic Reviews (CDSR;Cochrane 
Reviews) 

5821

The Cochrane Database of Reviews of Effects (DARE; Other Reviews) 10,894

The Cochrane Central Register of Controlled Trials (CENTRAL; 
Clinical Trials)

5,86,829

The Cochrane Methodology Register (CMR; Methods Studies) 11,837

Health Technology Assessment Database (HTA; Technology 
Assessments)

7947

NHS Economic Evaluation Database (NHSEED; Economic 
Evaluations)

26,917

About the Cochrane Collaboration 94

The Cochrane Library is a collection of 

Evidence-Based Medicine databases:
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Are Cochrane Systematic Reviews different from 
other systematic reviews?

• Only about 20% of reviews published each year are Cochrane

Systematic Reviews

• Cochrane Systematic Reviews emphasize methodological rigour

• Found to be of better quality, more up to date, & less biased in

methods and interpretation than non-Cochrane systematic

reviews

• Free of conflicted sources of funding

• Used  to inform practice guidelines of the WHO, many policy making 

bodies world-wide; have changed health practices too

Jadad et al. Methodology and reports of systematic reviews and meta-analyses: a comparison 

of Cochrane reviews with articles published in paper-based journals. JAMA 1998;280:278-280. 

Moher D, et al. Epidemiology and reporting characteristics of systematic reviews. PLoS Med 

2007; 4(3): e78. doi:10.1371/journal. pmed.0040078`

Pediatric Oncology & Hematological Malignancies: May 8 2010



7

Pediatric Oncology & Hematological Malignancies: May 8 2010 Pediatric Oncology & Hematological Malignancies: May 8 2010

Pediatric Oncology & Hematological Malignancies: May 8 2010

Why cant we use evidence from observational studies 
for evaluating the effects of interventions?

• Hormone replacement therapy for post-menopausal 
women provides an instructive example

• For a decade, organizations recommended that clinicians 
encourage postmenopausal women to use hormone 
replacement therapy believing this would reduce 
cardiovascular risks

• Because the data came from observational studies with 
inconsistent results, the evidence for a reduction in 
cardiovascular risk was of very low quality
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Farquhar C, Marjoribanks J, LethabyA, Suckling JA, Lamberts Q. Long term 
hormone therapy  for peri-menopausal and postmenopausal women. Cochrane 
Database of Systematic Reviews 2009, Issue 2. Art. No.: CD004143

• Objectives

• To assess the effect of long-term HT on mortality, 
cardiovascular outcomes, cancer, gallbladder disease, 
cognition, fractures and quality of life.

• Selection criteria

• Randomised double-blind trials of HT versus placebo, 
taken for at least one year by peri-menopausal or 
postmenopausal women. 

• HT included oestrogens, with or without progestogens, 
via oral, trans-dermal, subcutaneous or trans-nasal routes.
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Farquhar C, Marjoribanks J, LethabyA, Suckling JA, Lamberts Q. Long term 
hormone therapy  for peri-menopausal and postmenopausal women. Cochrane 

Database of Systematic Reviews 2009, Issue 2. Art. No.: CD004143

• Main results

• Nineteen trials involving 41,904 women were included. 

• In relatively healthy women, combined continuous HT 
significantly increased the risk of venous thrombo-embolism 
or coronary event (after one year’s use), stroke (after three 
years), 

• Among women aged over 65 who were relatively healthy (i.e. 
generally fit, without overt disease) and taking continuous combined 
HT, there was a statistically significant increase in the 
incidence of dementia. 
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Farquhar C, Marjoribanks J, LethabyA, Suckling JA, Lamberts Q. Long term 
hormone therapy  for peri-menopausal and postmenopausal women. Cochrane 

Database of Systematic Reviews 2009, Issue 2. Art. No.: CD004143

• Authors’ conclusions

• HT is not indicated for the routine management of 
chronic disease. We need more evidence on the safety of HT 
for menopausal symptom control, though short-term use appears 
to be relatively safe for healthy younger women
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SYSTEMATIC REVIEWS IN 
RADIATION ONCOLOGY

The Cochrane Library
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CRITICAL APPRAISAL
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http://www.equator-network.org/
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http://www.equator-network.org/resource-
centre/library-of-health-research-reporting/
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PRISMA statement
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What to look for in a systematic review?

• A clearly defined, explicit question

• Comprehensive and systematic search for studies

• Explicit, reproducible strategy for screening and including or 
excluding studies (inclusion/exclusion criteria)

• Assessment of quality of primary studies

• Explicit, reproducible data extraction

• Appropriate analysis and reporting of results

• Exploration of heterogeneity, publication bias, sensitivity analyses, 
sub-group analyses etc.

• Discussion should consider limitations and strength of evidence

• evidence of no effect vs. no evidence of effect

• Interpretation supported by data

• Implications for patient care and future research

Pediatric Oncology & Hematological Malignancies: May 8 2010 Pediatric Oncology & Hematological Malignancies: May 8 2010

Concomitant chemotherapy and radiation 
therapy for cancer of the uterine cervix

• Objectives

• This systematic review aims to compare the effectiveness 
of concomitant chemotherapy and radiation therapy with 
radiotherapy in the treatment of locally advanced 
carcinoma of the cervix.
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P -Who is the patient or what problem 
is being addressed?

I -What is the intervention or exposure?

C –What is the comparison group?

O -What is the outcome or endpoint?

Architecture of a focused question: a 4-part 
review question

+ study design
Richardson et al. The well-built clinical question: a key to evidence-based decisions. ACP Journal Club 1995;A-12

Counsell C. Formulating questions and locating primary studies for inclusion in systematic reviews. Ann Intern Med 1997;127:380-7.
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How a focused question helps in searching for studies

Patient 

or Problem

Intervention &

comparison

Outcome

Study design

filters

+

PICO + STUDY DESIGN FILTER

Studies most likely to 

address the question
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Methods

• Criteria for considering studies for this review

• Types of studies

• The review was restricted to:

• RCTs in cancer of the uterine cervix

• Trials accruing patients from January 1980

• Types of participants

• Patients with locally advanced cancer of the uterine cervix 
(FIGO stage IB-IVA).
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Methods

• Types of interventions

• Inclusion criteria were:

• • Trials comparing concomitant cytotoxic chemotherapy plus 
radiotherapy (with or without surgery)* with radiotherapy 
(with or without surgery)* alone

• • In the experimental arm, further adjuvant chemotherapy in 
addition to concomitant chemotherapy was an allowable 
option

• *For the purposes of this review, hydroxyurea was 
considered an inactive agent and therefore allowable with 
local treatment
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Methods

• Types of interventions

• Exclusion criteria were:

• Trials that used radiosensitisers or radioprotectors in the 
experimental arm

• A radiosensitiser is defined as a drug that has no cytotoxic 
activity at the dose and schedule employed, but when 
combined with ionising radiation produces increased cell 
killing.

• • A radiation protector is a drug which when given with 
ionising radiation reduces the effect of that radiation.

Pediatric Oncology & Hematological Malignancies: May 8 2010

Methods

• Types of outcome measures

• Survival and progression-free survival were considered the 
primary end points,while rates of local and distant 
recurrence were analysed as secondary endpoints.

• We collected and analysed additional data on the type and 
severity of acute and late toxicity.
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Searching for trials

• Electronic searches

• The Cochrane Gynaecological Cancer Collaborative Review 
Group’s specialised register of trials

• MEDLINE (date of last search May 2004)

• CancerLit (date of last search 2003. NB Cancerlit is no longer 
updated)

• The Cochrane Central Register of Controlled Trials CENTRAL 
(2004, Issue 2)

• LILACS (date of last search June 2004)
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Searching for trials

• Electronic searches

• The following trial registers were searched for open and closed 
trials:

• Physicians Data Query Protocols (Open and Closed Protocols)

• (date of last search June 2004)

• United Kingdom Co-ordinating Committee on Cancer Research

• (UKCCCR) Register of Cancer Trials (Open and Closed 
Protocols) (date of last search June 2004)

• MetaRegister (June 2004)

• For MEDLINE search strategy see Appendix 1.
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Searching for trials

• Searching other resources

• The references lists of all published trial reports and review 
articles were searched for further trial reports.
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Concomitant chemoradiotherapy versus radiation: 
Survival by type of Chemotherapy
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Concomitant chemoradiotherapy versus radiation: 
Survival by scheduling of chemotherapy
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Concomitant chemoradiotherapy versus radiation: 
Survival by hydroxyurea as control
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Concomitant chemoradiotherapy versus radiation: 
Survival by timing of chemotherapy

Pediatric Oncology & Hematological Malignancies: May 8 2010

Concomitant chemoradiotherapy versus radiation: 
Acute hematological toxicity
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Conclusisons 
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Chemoradiotherapy plus chemotherapy versus 
radiotherapy: Outcome overall survival
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Chemoradiotherpay versus radiotherapy: Overall 
survival
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Chemoradiotherapy versus radiotherapy: overall 
survival
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Factors that influence translation of evidence to 
policy recommendations

Balance between 

benefits and harms

Relevance &

Quality of 

Evidence
Values

Resource 

Costs

Evidence does not automatically transform into guidelines or practice
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Capacity Building
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Growth of contributors in India

2000 2002 2003 2004 2005 2006 2007 2009

Authors 11 15 20 31 42 80 78 248

Editors 2 1 2 5 5 5 5 7

Others 2 15 18 28 19 35 43 284

Total 19 31 40 64 76 120 126 413

B C AC
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www.cochrane-sacn.org


