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How to conduct a systematic 
review and meta-analysis

• Research questions

• Article searching strategy 

• Eligible criteria

• Study selection

• Data extraction

• Quality assessment

• Data synthesis

• Publication bias

• GRADE

Systematic review

Meta-analysis



Network meta-analysis
• NMA is an extension of pairwise meta-analysis by 

including multiple pairwise comparisons across 
interventions

A

B

C

1. Indirect comparison

A

B

C

2. Mixed treatment comparison

Indirect comparison: B-C 
Indirect comparison: B-C is
combined with head to head B-C
to produce overall estimate of B-C 



Gap of knowledge

A lack of sufficient head-to-head large clinical study

Statin-
treated 
patients

Non-statin A

Cardiovascular 
events

???

Non-statin B

Versus



Research question
• What is the most effective non-statin lipid-

modifying agent to further reduce cardiovascular 
events in statin-treated patients?

Research topic
• Effects of non-statin lipid-modifying agents on 

cardiovascular morbidity and mortality in 
statin-treated patients:  A systematic review 
& network meta-analysis



PICO
Patients receiving statin therapy

Non-statin lipid-modifying agent(s) 
among statin-treated patients

Statin alone or combined therapy

Efficacy = CV events

Safety endpoints
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Inclusion of Criteria of study selection

1. Age > 18 years 

2. Randomized controlled trials (RCTs) 

3. Non-statin agent(s)+statin vs statin (alone or   
combination) 

4. Reported any event of outcomes of interest 
(including all-cause mortality, CV mortality, 
CHD mortality, nonfatal MI, any stroke, or 
coronary revascularization)

5. Follow-up duration > 24 weeks



https://www.crd.york.ac.uk/prospero/



Steps in systematic review

•Search strategies

•Eligible criteria

•Study selection

•Data extraction

•Risk of bias

Two reviewers (TC and PD) independently performed



Search Strategies

1. Electronic databases searching
• PubMed 

• EMBASE

• Cochrane Central Register of Control Trials (CENTRAL) 

• ClinicalTrials.gov

2. References of papers derived for full text review 
to identify potential studies not indexed in the 
above databases

No language restriction



Searching terms
The MeSH term and keywords

 

• Ezetimibe
• Omega-3 fatty acid
• Fibrate 
• Niacin 
• Bile acid sequestrant
• Proprotein convertase 

subtilisin/kexin 9
• Cholesteryl ester 

transfer protein
• Lomitapide
• Mipomersen
• Phytosterol
• Non-statin

• Statin
• Atorvastatin
• Simvastatin
• Pravastatin
• Fluvastatin
• Rosuvastatin 

Pitavastatin
• Lovastatin

• Cardiovascular
• Vascular
• Death
• Mortality
• Myocardial 

infarction
• Stroke

+ +

Appendix 1 Search strategies





Results from database searching

20,508 records identified through 

database searching in April 2018

•PubMed      4,634

•Embase   13,960

•Cochrane      1,538

•Clinicaltrial.gov      376



ใช ้Endnote ชว่ยในการ screening



Data extraction

The included RCTs using a standard extraction form
1) Characteristics of the study such as year or publication, 

country, number of arms, study design, period of follow up

2) Characteristic of participant such as age, gender, number 
of patients included in analysis, preexisting cardiovascular 
diseases, cardiovascular risk factors, level of lipid profile 

3) Type of intervention and type of comparator(s) such as 
dosing regimen, concomitant medication, intensity of 
statin

4) Outcomes measure such as outcomes of interest as stated 
above including primary and secondary outcomes

Appendix 3Two reviewers (TC and PD) independently extracted data 



Risk of bias assessment

• The Revised Cochrane Risk of Bias Tool for 
randomized trials (RoB 2.0)
• Bias arising from the randomization process

• Bias due to deviations from intended interventions

• Bias due to missing outcome data

• Bias in measurement of the outcome

• Bias in selection of the reported result

• Overall ROB judgement
• Low risk of bias, some concerns, or high risk of bias

Higgins JPT, et al. https:// sites.google.com/site/riskofbiastool/ welcome/rob-2-0-tool.





Y/PY = ‘Yes’ or ‘Probably yes’; N/PN = ‘No’ or ‘Probably no’; NI = ‘No information’ 





Data synthesis in MA

• Estimates for outcomes of interests

• Pairwise meta-analysis

• Subgroup and Sensitivity analyses

• Publication bias

• GRADE 

STATA 14.2 software



Effect of pharmacist interventions vs usual care on All-cause mortality 





The GRADE approach

• To determine quality of evidence





Cardiovascular mortality







https://training.cochrane.org/handbook/current



สิง่ทีค่วรค านึงในการท า 
MA กบั NMA คอื...

...ความรวดเรว็ !!!



…End…
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