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"Blue Highways" on the NIH Roadmap

Westfall, J. M. et al. JAMA 2007;297:403-406
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Extract data from studies

Assess the quality of the studies

Combine the data (synthesis 
or meta-analysis)

Discuss and conclude overall findings

Systematic Review

Sift and select studies

Dissemination

Search for studies

Write a plan for the review (protocol)

Identify the issue and determine the question



Meta-Analysis

• Statistical procedure for combining data from 
multiple studies

• When treatment effect is consistent from one 
study to the next, meta-analysis can be used to 
identify this common effect

• When the effect varies from one study to the 
next, meta-analysis may be used to identify the 
reason for the variation



Forest plot: Morbidity

Study or Subgroup

Ferzli 1999
Koch 2006
Lau 2003
Moreno-Egea 2004
Parshad 2005

Taylor 2008

Total (95% CI)

Total events
Heterogeneity: Chi² = 6.55, df = 5 (P = 0.26); I² = 24%
Test for overall effect: Z = 1.70 (P = 0.09)

Events

0
2

14
14
4

27

61

Total

50
27

100
85
34

250

546

Events

1
10
20
18

2

28

79

Total

50
26

100
85
29

250

540

Weight

2.1%
13.5%
24.6%
21.5%
2.7%

35.7%

100.0%

M-H, Fixed, 95% CI

0.33 [0.01, 8.21]
0.13 [0.02, 0.66]
0.65 [0.31, 1.38]
0.73 [0.34, 1.59]

1.80 [0.31, 10.62]
0.96 [0.55, 1.68]

0.73 [0.51, 1.05]

No fixation Staple fixation Odds Ratio Odds Ratio

M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours no fixation Favours staple fixation
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Research
Primary Secondary

• Recruits patients for their 
data 

• Screens patients for 
inclusion/ exclusion 

• Records/ extracts patient 
data 

• Statistical analysis on the 
data to compare the 
available data 

• Explains its results in 
comparison to other 
published research

• Recruits for patient data in 
evidence reports 

• Screens evidence reports for 
inclusion/ exclusion 

• Extracts data from evidence 
reports 

• Statistical analysis on the 
data to compare the 
available data

• Explains not only its results, 
but also compares the 
heterogeneity of the 
included research
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Differences between Narrative Reviews and Systematic Reviews

Cook D J et al. Ann Intern Med 1997;126:376-380
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Characteristic Narrative Review Meta-analysis

Selection criteria None Explicit

Publication bias
Yes;

no way to assess/deal

Yes;

can be assessed

Quality of included 

studies
Subjective assessment Systematic assessment

Weighting of studies
Subjective;

Variable (size/significance)

Explicit; Objective;

Consistent

Heterogeneity Cannot be assessed Systematic assessment

Flaw identification By experts By experts

Introduction to Meta-Analysis

2009 John Wiley & Sons, Ltd



)

Perform a Meta-analysis

• Download software

• Focus a good question

• Selection criteria

• Search strategy

• Study selection and data extraction

• Assess methodological quality

• Statistical Analysis

• Discussion
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Software

• Comprehensive meta-analysis

• Review Manager 5

• STATA
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Focus a good question

• Foreground question

• Therapy/Diagnosis/Prognosis/Etiology/Harm

• Tips:

-從Therapeutic question開始第一篇SR

-當臨床上有不同意見時，就PubMed一下吧
-從小到大
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Selection Criteria
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Search strategy

• Database:
- MEDLINE, PubMed, EMBASE, Cochrane databases,    
Others 

• Strategy:
- Randomized controlled trials
- No language limitation
- Last search: Date
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Study selection and Data extraction

• Two reviewers:
- Independent review (David, Peter) and then compare

• Third reviewer:
- For any disagreements (Mary)
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Table 1  Characteristics of the trials included in the meta-analysis

Study
Time of 

administration

Patients included in

analysis (male/female)

Anesthetic

technique
Co-intervention

Feroci

2010

20 mins before 

anesthesia

D 8 mg: 51 (16/35)

versus

P: 51 (17/34)

Propofol 2 mg/kg; fentanyl 2 

μμμμg/kg; vecurronium 0.1 

mg/kg IV.  Maintained with 

sevoflurane in oxygen.

Analgesia: 

Paracetamolo 1000 mg IV Q8H;

ketorolac 30 mg IV Q12H prn.

Antiemetics: 

Metoclopramide 10 mg IV; second 

line ondansetron 4 mg IV.

Fujii 2007 End of Surgery D 8 mg: 25 (7/18)

versus

D 4 mg: 25 (6/19)

versus 

P: 25 (7/18)

Propofol 2 mg/kg; fentanyl 2 

μμμμg/kg; vecurronium 0.1 

mg/kg IV.  Maintained with  

1-3% sevoflurane in oxygen.

Analgesia: 

Indomethacin 50 mg rectally

Antiemetics: 

Oral ranitidine 150 mg

Lee 2001 Before anesthesia D 8 mg: 43 (0/43)

versus

D 5 mg: 45 (0/45)

versus

P: 44 (0/44)

Glycopyrrolate 0.2 mg ; 

fentanyl 2 μμμμg/kg ; thiopental 

5 mg/kg IV. Maintained with 

desflurane in oxygen.

Analgesia: 

Ketorolac 15 mg IV Q6H

Antiemetics: 

Droperidol 1.25 mg IV

Wang 

1999

1 min before 

anesthesia

D 10 mg: 38 (0/38)

versus

Do 1.25 mg: 40 (0/40)       

versus

P: 38 (0/38)

Propofol 2-2.5 mg/kg;  

glycopyrrolate 0.2 mg; 

fentanyl 2 μμμμg/kg IV.  

Maintained with  isoflurane in 

oxygen.

Analgesia: 

Diclofenac 75 mg IM Q12H

Antiemetics: 

Ondansetron 4 mg IV

Worni

2008

45 mins before 

anesthesia

D 8 mg: 37 (7/30)

versus

P: 35 (12/23)

Propofol/thiopental, 

atracurium, isofluran or 

sevofluran and fentanyl (5-10 

μμμμg/kg).

Analgesia: 

Acetaminophen 4g/day; second line     

metamizol or morphine 1 g.

Antiemetics: 

Ondansetron 4 mg IV; second line  

droperidol 0.625 mg IV.

D, dexamethasone; Do, droperidol; M, morphine; P, placebo; IV, intravenous; IM, intramuscular.
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Statistical Analysis

• Review Manager version 5 (Cochrane Collaboration)

• Dichotomous (Mantel-Haenszel)

- Odd ratio/Risk ratio

• Continuous (Inverse Variance)

- weight mean difference/standard mean difference

• Generic Inverse Variance (Inverse Variance)

- Hazard ratio

• Statistical heterogeneity: Cochran’s Q statistic test and I2

test 
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Pooling of Data

• Pain score:

- Study 1:  0-10    VAS

- Study 2:  0-100  VAS

- Study 3: none / mild / moderate / severe

• Outcome after hernioplasty:

- Study 1: Loss of sensation

- Study 2: Loss of touch / Loss of pain
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Statistic Analysis
• Fixed effect model

• Random effect model
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Fixed versus Random model

Study or Subgroup

1.1.2 Pain after ilioinguinal nerve division or preservation at 6 months

Karakayali 2010
Malekpour 2008
Mui 2006
Picchio 2004
Ravichandran 2000
Subtotal (95% CI)

Total events
Heterogeneity: Chi² = 9.19, df = 4 (P = 0.06); I² = 56%
Test for overall effect: Z = 2.45 (P = 0.01)

Total (95% CI)

Total events
Heterogeneity: Chi² = 9.19, df = 4 (P = 0.06); I² = 56%
Test for overall effect: Z = 2.45 (P = 0.01)
Test for subgroup differences: Not applicable

Events

7
3
4

120
2

136

136

Total

55
50
50

358
20

533

533

Events

14
10
14

132
1

171

171

Total

60
50
49

354
20

533

533

Weight

7.8%
5.8%
8.3%

77.5%
0.6%

100.0%

100.0%

M-H, Fixed, 95% CI

0.55 [0.24, 1.25]
0.30 [0.09, 1.03]
0.28 [0.10, 0.79]
0.90 [0.74, 1.10]

2.00 [0.20, 20.33]
0.79 [0.66, 0.95]

0.79 [0.66, 0.95]

Division Preservation Risk Ratio Risk Ratio

M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours division Favours preservation

Study or Subgroup

1.1.2 Pain after ilioinguinal nerve division or preservation at 6 months

Karakayali 2010
Malekpour 2008
Mui 2006

Picchio 2004
Ravichandran 2000
Subtotal (95% CI)

Total events

Heterogeneity: Tau² = 0.23; Chi² = 9.19, df = 4 (P = 0.06); I² = 56%
Test for overall effect: Z = 1.81 (P = 0.07)

Total (95% CI)

Total events
Heterogeneity: Tau² = 0.23; Chi² = 9.19, df = 4 (P = 0.06); I² = 56%
Test for overall effect: Z = 1.81 (P = 0.07)
Test for subgroup differences: Not applicable

Events

7
3
4

120
2

136

136

Total

55
50
50

358
20

533

533

Events

14
10
14

132
1

171

171

Total

60
50
49

354
20

533

533

Weight

22.6%
14.8%
18.1%

38.8%
5.7%

100.0%

100.0%

M-H, Random, 95% CI

0.55 [0.24, 1.25]
0.30 [0.09, 1.03]
0.28 [0.10, 0.79]

0.90 [0.74, 1.10]
2.00 [0.20, 20.33]
0.58 [0.32, 1.05]

0.58 [0.32, 1.05]

Division Preservation Risk Ratio Risk Ratio

M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours division Favours preservation
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Heterogeneity

• Eyeball test

• Cochran chi-square (X2: Cochran Q)

• I2 = (Q-df) / Q x 100%
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Subgroup analysis
Study or Subgroup

3.1.1 High risk group (Serum creatinine >1.2 mg/dL)

Burns 2010
Kitzler 2012

Poletti 2007
Tepel 2000
Subtotal (95% CI)

Total events
Heterogeneity: Tau² = 0.00; Chi² = 0.53, df = 2 (P = 0.77); I² = 0%

Test for overall effect: Z = 3.00 (P = 0.003)

3.1.2 Low risk group (Serum creatinine <1.2 mg/dL)

Hsu 2012
Sar 2010
Subtotal (95% CI)

Total events
Heterogeneity: Tau² = 0.00; Chi² = 0.98, df = 1 (P = 0.32); I² = 0%

Test for overall effect: Z = 1.92 (P = 0.06)

Total (95% CI)

Total events
Heterogeneity: Tau² = 0.00; Chi² = 3.17, df = 4 (P = 0.53); I² = 0%

Test for overall effect: Z = 3.34 (P = 0.0009)
Test for subgroup differences: Chi² = 1.57, df = 1 (P = 0.21), I² = 36.3%

Events

1
0

2
1

4

8
0

8

12

Total

21
10

44
41

116

106
25

131

247

Events

3
0

9
9

21

15
3

18

39

Total

21
9

43
42

115

103
20

123

238

Weight

8.3%

18.1%
9.6%
36.0%

59.3%
4.7%
64.0%

100.0%

M-H, Random, 95% CI

0.33 [0.04, 2.95]
Not estimable

0.22 [0.05, 0.95]
0.11 [0.02, 0.86]
0.20 [0.07, 0.57]

0.52 [0.23, 1.17]
0.12 [0.01, 2.11]
0.46 [0.21, 1.02]

0.34 [0.18, 0.64]

N-acetylcysteine Control Risk Ratio Risk Ratio

M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours N-acetylcysteine Favours control
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Sensitivity analysis
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Assessment of publication bias
• Egger test / Begg test

• Funnel plot
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Discussion

• Summarize the main findings and the strength 

of evidence of each outcome

• Consider the relevant to the key groups 

• Explain the heterogeneity of included studies

• Discuss limitations

• Provide conclusion of the results and 

implications for future research



ͭ暠



ͬ钀

Tips of Writing Systematic Review

• 心動不如馬上行動
• Ask a focus clinical question

• 從小到大
• 從therapeutic study開始
• 到市場(PubMed)逛逛，再決定燒甚麽菜
• 關鍵是inclusion and exclusion criteria

• 優先建立table of characteristics of included trials與table 
of outcomes

• Extraction and pooling of data常是最有爭議的地方
• Discussion要有建設性，不離題
• Systematic review是根基，meta-analysis是枝葉
• 快！快！快！
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Meta-analysis

• 三大迷思三大迷思三大迷思三大迷思：：：：
- Only about RCTs?
- Results are similar, nothing news?
- No study, no news? 

• 一大爭議一大爭議一大爭議一大爭議：：：：
- Review or Original research?
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Cohort studiesRandomized trialsRandomized trialsRandomized trialsRandomized trials

Cross section studies

Case control studies
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Gastric cancer with 
C-spine metastasis



쌐Ћ



죠Ћ

Meta-analysis

• Review or Original research?
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Lancet 2011; 378:771-84

Individual patient data
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JAMA 2010 Apr 14;303(14):1410-8

Network Meta-analysis
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Different Types of Dry Laboratory

• Epidemiologic survey

• Database 

- National Health Insurance Research    

Database

• Systematic Review

• Others
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Systematic Reviews versus Other Dry labs.

• Clinical-based

• More interesting

• Easily to obtain data 

• Self-controlled

• Saving Money 

• Quick

• Evidence-based practice
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Evid Based Med. 2006;11:162-4

The paths from research to improved health outcomes
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Bed rest for 8 hours?
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#

臥床臥床臥床臥床



猠Ї

Systematic
review ???



窀Ї

Thank you for your Thank you for your Thank you for your Thank you for your 
attention!attention!attention!attention!


