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How to conduct a systematic
review and meta-analysis

T

* Research questions
* Article searching strategy
* Eligible criteria , ,
— Systematic review
 Study selection
* Data extraction
* Quality assessment
e Datasynthesis |
* Publication bias — Meta-analysis

* GRADE




Network meta-analysis

* NMA is an extension of pairwise meta-analysis by
including multiple pairwise comparisons across
Interventions
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Indirect comparison: B-C 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

Non-statin A ???

Statln-d ﬁ Cardiovascular
treate : events

patients

Non-statin B



Research topic

e Effects of non-statin lipid-modifying agents on
cardiovascular morbidity and mortality in
statin-treated patients: A systematic review
& network meta-analysis

Research question

 What is the most effective non-statin lipid-
modifying agent to further reduce cardiovascular
events in statin-treated patients?



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



Inclusion of Criteria of study selection

1

2.
3.
a.

Age > 18 years
Randomized controlled trials (RCTs)

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

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

. 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
e 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  Statin .
Omega-3 fatty acid e Atorvastatin .
Fibrate e Simvastatin .
Niacin * Pravastatin .
Bile acid sequestrant + e Fluvastatin + .
Proprotein convertase * Rosuvastatin
subtilisin/kexin 9 Pitavastatin .
Cholesteryl ester * Lovastatin

transfer protein

Lomitapide

Mipomersen

Phytosterol

Non-statin

Cardiovascular
Vascular

Death
Mortality
Myocardial
infarction
Stroke

Appendix 1 Search strategies



eTable 1.1 search algorithm

Item
Database Step Keyword found
PubMed #1 Ezetimibe OR "cholesterol absorption” OR “Niemann-Pick C1-like 1" OR 4726
NPC1L1 i
#2 Omega-3 OR "fish oil" OR "Omega-3 fatty acid" OR "n-3 fatty acid" OR "Alpha- 35.496
Linolenic acid" OR "eicosapentaenoic acid" OR "docosahexaenoic acid" ’
#3 Fibrate OR “fibric acid” OR Fenofibrate OR Gemfibrozil OR Bezafibrate OR 1.714
Ciprofibrate OR Clofibrate OR Clinofibrate !
#4 “Nicotinic acid” OR niacin OR acipimox 16,575
#5 "Bile acid sequestrant” OR resin OR Cholestyramine OR Colestipol OR 67.547
Colesevelam '
“Proprotein convertase subtilisin/kexin” OR “Proprotein convertase subtilisin
#6 kexin” OR “Proprotein convertase subtilisin-kexin” OR PCSKS OR alirocumab 2,658
OR evolocumab
#7 "Cholesteryl ester transfer protein” OR CETP OR Torcetrapib OR Dalcetrapib 3548
OR Anacetrapib OR Evacetrapib !
#8 “Microsomal triglyceride transfer protein” OR “microsomal transfer protein” OR 3475
MTP OR Lomitapide !
#9 “Antisense oligonucleotide” OR “Apoprotein B-100" OR “apo B-100" OR 5038
Mipomersen i
#10 Phytosterol OR "plant sterol” OR monacolin OR "red yeast rice" OR "dietary 25 567
fiber" OR “soy protein” OR policosanol OR berberine '
#11 Non-statin OR nonstatin OR "non statin” 623
#12 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11) 109,484
Statin OR "3-hydroxy-3-methylglutaryl coenzyme-A" OR "HMG-CoA" OR
#13 atorvastatin OR simvastatin OR pravastatin OR fluvastatin OR rosuvastatin OR 50,944
pitavastatin OR lovastatin
Cardiovascular OR cerebrovascular OR cardiac OR coronary OR heart OR
#14 vascular OR “myocardial infarction” OR “unstable angina” OR stroke OR death 4.753.872
OR mortality OR fatal OR arterial OR artery OR “peripheral artery” OR ! !
“peripheral arterial” OR event
#15 (#12 AND #13 AND #14) 4,634
Embase #1 Ezetimibe OR "cholesterol absorption" OR “Niemann-Pick C1-like 1" OR 12.040
NPC1L1 i
#2 Omega-3 OR "fish oil" OR "Omega-3 fatty acid” OR "n-3 fatty acid" OR "Alpha- 58336
Linolenic acid" OR "eicosapentaenoic acid" OR "docosahexaenoic acid” ’
#3 Fibrate OR “fibric acid” OR Fenofibrate OR Gemfibrozil OR Bezafibrate OR 32 763
Ciprofibrate OR Clofibrate OR Clinofibrate ’
#4 “Nicotinic acid” OR niacin OR acipimox 30,661
#5 "Bile acid sequestrant” OR resin OR Cholestyramine OR Colestipol OR 93651
Colesevelam '
“Proprotein convertase subtilisin/kexin” OR “Proprotein convertase subtilisin
#6 kexin” OR “Proprotein convertase subtilisin-kexin” OR PCSKS OR alirocumab 4,573
OR evolocumab
#7 "Cholesteryl ester transfer protein” OR CETP OR Torcetrapib OR Dalcetrapib 5387
OR Anacetrapib OR Evacetrapib !
#8 “Microsomal triglyceride transfer protein” OR “microsomal transfer protein” OR 5586
MTP OR Lomitapide !
#9 “A_ntisense oligonucleotide” OR “Apoprotein B-100" OR “apo B-100" OR 19,875
Mipomersen
#10 Phytosterol OR "plant sterol” OR monacolin OR "red yeast rice" OR "dietary 30 626
fiber" OR “soy protein” OR policosanol OR berberine ’
#11 Non-statin OR nonstatin OR "non statin” 989
#12 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 15,921
Statin OR "3-hydroxy-3-methylglutaryl coenzyme-A" OR "HMG-CoA" OR
#13 atorvastatin OR simvastatin OR pravastatin OR fluvastatin OR rosuvastatin OR 98,608
pitavastatin OR lovastatin
Cardiovascular OR cerebrovascular OR cardiac OR coronary OR heart OR
#14 vascular OR “myocardial infarction” OR “unstable angina” OR stroke OR death 6.069.281
OR mortality OR fatal OR arterial OR artery OR “peripheral artery” OR ’ !
“peripheral arterial” OR event
#15 #12 AND #13 AND #14 13,960




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
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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

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



Risk of bias assessment

* The Revised Cochrane Risk of Bias Tool for
randomized trials (RoB 2.0)

Table 1. Reaching an overall risk-of-bias judgement for a specific outcome.

Overall risk-of-bias judgement Criteria

Low risk of bias The study is judged to be at low risk of bias for all domains for this
result.

Some concerns The study is judged to raise some concerns in at least one domain

for this result, but not to be at high risk of bias for any domain.

High risk of bias The study is judged to be at high risk of bias in at least one domain
for this result.
Or

The study is judged to have some concerns for multiple domains
in a way that substantially lowers confidence in the result.

* Low risk of bias, some concerns, or high risk of bias






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






Data synthesis in MA

e Estimates for outcomes of interests
* Pairwise meta-analysis
e Subgroup and Sensitivity analyses

e Publication bias
e GRADE

STATA 14.2 software



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



Standard error

1.5

Egger's test p =0.079

Funnel plot
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The GRADE approach

* To determine quality of evidence

(four plus: @ ® S D)

(three plus: & ® & Q)

(two plus: @@ O Q)

(one plus: ® OO O)






Cardiovascular mortality










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