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Research synthesis: systematic reviews and meta 
analysis 

 Systematic Review 
– "The application of strategies that limit bias in the 

assembly, critical appraisal, and synthesis of all 
relevant studies on a specific topic. Meta-analysis may 
be, but is not necessary, used as part of this process.“ 
 

 Meta-Analysis 
– " The statistical synthesis of the data from separate but 

similar, i.e. comparable studies, leading to a 
quantitative summary of the pooled results." 

Last JM. Dictionary of Epidemiology, 2001 
Courtesy of Dr. Djulbegovic  
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Critical appraisal of systematic reviews 
 Not all systematic reviews are alike. 
 Need for critical appraisal of systematic reviews. 
  
 Numerous tools are developed for critical 

appraisal of the systematic reviews. 
 A measurement tool for the 'assessment of multiple 

systematic reviews' (AMSTAR) 
 Critical appraisal tool developed by Oxford center for 

evidence based medicine 
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Case 
A 60 year old man with multiple myeloma 
is referred to a cancer center for the 
management of his bone disease.  
The attending physician wants to decide 
whether the patient should be treated with 
bisphosphonates? 

Does bisphosphonates help in reducing 
fractures in patients with multiple myeloma? 
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You found a systematic review ! 
 Mhaskar R, Redzepovic J, Wheatley K, Clark 

OAC, Miladinovic B, Glasmacher A, Kumar A, 
Djulbegovic B. 

Bisphosphonates in multiple myeloma. Cochrane 
Database of Systematic Reviews 2010,  

Issue 3. Art. No.: CD003188. DOI: 
10.1002/14651858.CD003188.pub2. 
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Basics 
Did the review address a clearly focused issue? 
 PICOTS clear? 

 
 

Did the authors look for the appropriate sort of 
papers? 
 Matching the study design to the research 

question 
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 Did the authors select the right sort of 
studies for the review? 
 
 The right studies would: 
 address the review's question 
 have an adequate study design 
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Do you think the important, relevant 
studies were included? 

 
Look for: 
 which bibliographic databases were used 
 personal contact with experts 
 search for unpublished as well as published 

studies 
 search for non-English language studies 
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 Did the review's authors do enough 
to assess the quality of the 
included studies? 
 

 Did they use: 
 description of randomization? 
 a rating scale? 
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Methodological quality of the included 
studies 

 Assessment of risk of bias 
 Generation of randomization sequence 
 Allocation concealment 
 Description of withdrawals and drop-outs 
 Intention to treat analysis 
 Blinding methods and who were blinded 

 Assessment of risk of random error 
 Pre-specification of alpha and beta error 
 A priori calculation of sample size 
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What are the results? 
 Were the results similar from study to 

study? 
 Are the results of all the included studies 

clearly displayed? 
 Are the results from different studies 

similar? 
 If not, are the reasons for variations 

between studies discussed? 
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Study or Subgroup
1.1.1 Etidronate
Belch 1991
Daragon 1993
Subtotal (95% CI)
Heterogeneity: Tau² = 0.06; Chi² = 3.76, df = 1 (P = 0.05); I² = 73%
Test for overall effect: Z = 1.15 (P = 0.25)

1.1.2 Clodronate
Delmas 1982
Lahtinen 1992
McCloskey 2001
Subtotal (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 4.06, df = 2 (P = 0.13); I² = 51%
Test for overall effect: Z = 0.45 (P = 0.65)

1.1.3 Pamidronate
Berenson 1998
Brincker 1998
Kraj 2000
Terpos 2000
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 2.60, df = 3 (P = 0.46); I² = 0%
Test for overall effect: Z = 1.64 (P = 0.10)

1.1.4 Ibandronate
Menssen 2002
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.29 (P = 0.77)

1.1.5 Zolendronate
Aviles 2007
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.58 (P = 0.010)

Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 24.39, df = 10 (P = 0.007); I² = 59%
Test for overall effect: Z = 0.47 (P = 0.64)
Test for subgroup differences: Chi² = 9.53, df = 4 (P = 0.05), I² = 58.0%

log[Hazard Ratio]

0.46078431
0.07099303

1.288
-0.28721312
-0.01561644

-0.29
-0.10714286

0.1168
-2.08

0.06341463

-0.85888889

SE

0.19802951
0.0344094

0.89442719
0.18107149

0.0955637

0.16666667
0.94491118

0.4
1.41421356

0.22086305

0.33333333

Weight

11.1%
22.9%
34.0%

1.0%
12.2%
18.7%
31.9%

13.1%
0.9%
4.2%
0.4%

18.7%

9.8%
9.8%

5.6%
5.6%

100.0%

IV, Random, 95% CI

1.59 [1.08, 2.34]
1.07 [1.00, 1.15]
1.24 [0.86, 1.80]

3.63 [0.63, 20.93]
0.75 [0.53, 1.07]
0.98 [0.82, 1.19]
0.93 [0.66, 1.29]

0.75 [0.54, 1.04]
0.90 [0.14, 5.73]
1.12 [0.51, 2.46]
0.12 [0.01, 2.00]
0.78 [0.58, 1.05]

1.07 [0.69, 1.64]
1.07 [0.69, 1.64]

0.42 [0.22, 0.81]
0.42 [0.22, 0.81]

0.96 [0.80, 1.14]

Hazard Ratio Hazard Ratio
IV, Random, 95% CI

0.005 0.1 1 10 200
Favours Bisphosphonates Favours control
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Blinding and pain assesment 

 
   Risk ratio

 Favors Bisphosphonates  Favors Control

 .009386  1  106.536

 Study
  Risk ratio
 (95% CI)  % Weight

 doubleblinding==1
 Berenson_1998   0.85 ( 0.74, 0.99)  27.3 
 McCloskey_2001   0.55 ( 0.30, 1.00)   9.9 
 Delmas_1982   0.21 ( 0.05, 0.95)   2.2 
 Lahtinen_1992   0.83 ( 0.64, 1.08)  21.8 
 Daragon_1993   0.58 ( 0.26, 1.32)   6.1 
 Menssen_2004   1.00 ( 0.86, 1.17)  27.0 

 Subtotal   0.83 ( 0.69, 1.00)  94.2 

 doubleblinding==2
 Heim_1995   0.29 ( 0.12, 0.73)   5.2 
 Terpos_2000   0.19 ( 0.01, 3.76)   0.6 

 Subtotal   0.28 ( 0.12, 0.67)   5.8 

 Overall   0.75 ( 0.60, 0.95)  100.0 
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What is the overall result of the 
review? 

 
 Is there a clinical bottom-line? 

 
 What is it? 

 
 What is the numerical result? 
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 Authors conclusions in the abstract ! 
 Also look for the summary of finding table 

in the review text. 
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How precise are the results? 
 
 Is there a confidence interval? 
Look at: 
 the forest plots and  
 the results section for confidence intervals and 
 other details such as test of heterogeneity and  
 test of interaction for sub-group analysis. 
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Can I use the results to help my 
patient? 
  Is this patient so different from 

those in the trial that the results 
don’t apply? 
 

Look at the characteristics of included studies and 
the inclusion criteria tables for details regarding 
patients in the RCTs that were included in the 
systematic review. 
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Should I apply the results to my 
patient? 

 
 How great would the benefit of therapy be for this 

particular patient? 
 Is the intervention consistent with my patient's 

values and preferences? 
 Were all the clinically important outcomes 

considered? 
 Are the benefits worth the harms and costs? 
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 Authors conclusions in the abstract ! 
 Also look for the summary of finding table 

in the review text. 
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Questions? 

Hands on critical appraisal of a 
systematic review. 



UNIVERSITY OF SOUTH FLORIDA 

CENTER FOR EVIDENCE 
 

BASED MEDICINE 

Case 
 A 49 years old male patient suffering from 

multiple myeloma (MM) visits your clinic. He is 
being treated for MM and is an ideal candidate for 
receiving Autologous Hematopoietic Cell 
Transplantation (AHCT). 

 You want to know whether single versus tandem 
AHCT is the right choice of treatment for this 
patient. 

 You search the literature and found a systematic 
review ! 
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Thank you. 
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