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Learning from Systematic Review 
and Network meta-analysis (NMA)



• Network meta‐analysis of antibiotic 
prophylaxis for prevention of surgical‐site 
infection after groin hernia surgery. 
BJS 2017;104(2):e106‐e17.

• CRD42015025398

Our NMA 



https://aornjournal.onlinelibrary.wiley.com/doi/epdf/10.1002/aorn.12011

A score of I B:
The results of this meta‐analysis are 
appropriate for perioperative nurses to 
use in guiding their practice.



NMA 
combining direct and indirect evidence

NMA
• To make treatment estimates for an 
entire treatment network instead of 
scanning each individual pair‐wise 
comparison

• To give the "full picture" to clinicians
• Gain precision by considering all 
available evidence, not just A vs. B or 
B vs C comparisons.  

• Potential to more explicitly "rank" 
treatments using summary outputs

Why NMA? 
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First-generation cephalosporins (Cefazolin) are the most commonly recommended

But higher generation of antibiotics are being used increasingly in clinical practice. 

No direct evidences of RCTs that compared between different antibiotics.

Conventional meta-analyses was unable to answer which antibiotic class is the best.

Why NMA? 
PRISMA Extension for NMA# 3  Rationale 

“Mention of why a network meta‐analysis has been conducted”
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Team forming
 Both experts in clinical therapeutic and  statistic fields 
 Risk bias assessment/data extraction should  be performed 

independently by 2 individuals who expertise  the clinical 
therapeutic 

 To make unbiased consensus by the third party, the third party 
should be blinded from the differences results assessed by the 2 
individuals.

 Clearly discuss role and responsibilities 
 Clearly discuss timeline 



Should be performed 
• to determine whether the 
NMA is feasible. 

• to identify the clinical and 
statistical assumptions 
required to conduct the 
NMA. 

Assessing the Feasibility of Conducting a NMA



Key
• A connected network
• The RCT are suitable for comparison : Homogeneous to facilitate 
reliable comparison

• Report data on common outcome
• Interested outcome was available in each RCT
• Sufficient data for comparison

Assessing the Feasibility of Conducting a NMA



A connected network assessment 

Resolution plan
Can the antibiotic be grouped?  
Grouped by ATB classes 
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Assessing the Feasibility of Conducting a NMA



Assessing the Feasibility of Conducting a NMA

Similarity of the studies assessment: 4 elements
 Quality of methods employed to conducting RCT 

Risk/Bias Assessment and Sensitivities analysis 
 Confounding factors in relation to participant population 

Get clinical input to determine inclusion/exclusion, data extraction
 Similarity of prophylaxis (common reference and  intervention) 

Frequency, dose 
 Similarity of outcomes and outcome measures 

Key of NMA: the studies do not differ in any characteristics that 
may influence the size of prophylaxis effect.



Assessing the Feasibility of Conducting a NMA

Data required for binary outcomes 
 Number of patients in each prophylaxis treatment arm

 Number of patients or proportion of patients experiencing the 
“event of interest”

Example: Some studies were not clearly reported “number of interested 
event” but report in percent (%) without statement what is the denominator. 

Number of patients randomized into the treatment arm at beginning
OR number of patient at the end of the RCT flow chart

Key of NMA: Useable data for the interested outcome



Can we conduct an NMA? ………..

Connected networks 
are identified 

Similarity assessment 
indicates studies are 

suitable for comparison 

There is sufficient data 
available

NMA can be 
conducted

NMA plan 
(protocol)

NMA 
Registration



NMA registration ………..

Registration of systematic reviews: PROSPERO 
Why
• Helps minimize bias in the conduct and reporting of the review –
• Reduce duplication of effort between groups
• Keep systematic reviews updated
• To comply with the PRISMA‐NMA #5
• Supported by  PLoS journals, BMJ and BMJ Open, BioMed Central 
Cochrane Collaboration, and BJOG journals’ Editorial Board.



NMA registration ………..

Trick and Tips
Check the standard PROSPERO eligibility criteria before 

submission to get the fast acceptance. 



Performing NMA
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Define the inclusion/exclusion criteria

“Study question” is important for successful publication
Key: Not able to answer by the previous available publication or 

conventional meta‐analysis  

Treatments (antibiotic classes) of the network (nodes) should be 
precisely defined. 

Key:  Ensure that the grouping is acceptable. 

Follow PRISMA‐NMA extension guide and recommendations (e.g. 
Cochrane Collaboration) to conduct the NMA.

Key:  Read the guideline and recommendation before performing



PICOS – inclusion 

Define the inclusion/exclusion criteria

P: Patients with groin hernia

I vs C 
Antibiotic vs Placebo  ‐‐ or 
Antibiotic vs Antibiotic 
• For prophylaxis
• Systemic ATB 

O: SSI

S: Study design 



Exclusion – (limitation) 

Define the inclusion/exclusion criteria



Search and select studies
Ensure that the search is broad enough. 

Search terms for the PICO. 
• Patient: herni*; 
• Intervention: antibiotic*, antimicrob*, Cephalosporins, Cefazolin, Cefuroxime, 

Cefotaxime, Cefoxitin, Cefotetan, Ceftriaxone, Penicillins, Beta-lactams, Amoxicillin, 
Ampicillin, Piperacillin, Beta-lactamase Inhibitors, Sulbactam, Clavulan*, Tazobactam, 
Sultamicillin, Amoxicillin–potassium clavulanate combination, Fluoroquinolones, 
Levofloxacin, Ciprofloxacin, Moxifloxacin; 

• Comparator: placebo, no treatment; 
• Outcome: prophyla*, prevent*, surgical wound infection, wound infection

Clearly define cutoff date (up to 23 March 2016)
Clearly define Databases  (PubMed, Scopus) 



Search and select studies
Tricks and Tips
- Don’t forget to save final “search query” for publication 



Clearly describe 
method of data 
extraction 

• 2 person, 
Independently

• 3rd person-
consensus for 
disagreement

Clearly define what 
data will be extracted 

Data extraction



Risk of bias assessment
Clearly describe methodological quality and risk 
of bias assessment tool  to preserve similarity and 
consistency.

Tool
Cochrane Collaboration’s tool for assessing risk 

of bias in randomized trials

How
Two authors independently

Any disagreement was resolved by discussion.



Network building
‘Network plot” 
Nodes: 
• Interventions being compared
• Weighted by number of studies; 

Edges : 
• Available direct comparisons
• Weighted by numbers of included 

subjects

Numbers of studies/subjects are shown



Network building
‘Contribution plot’ : 
presenting the 
influence of each 
direct piece of 
evidence



Network building and statistical analyses

Clearly defined the method of analysis: 

Direct comparison (conventional method)

Network meta-analysis- “consistent with details submitted to 
PROSPERO”  - if not, amend PROSPERO with reason of 
changes

• One-stage approach
• Two-stage approach



Network building and statistical analyses

Network meta-analysis- Two-stage approach results were 
presented in Table format



Network building and statistical analyses

Evaluate uncertainty  ‐ present 
using plots
• Inconsistency ‐ Agreement between 
direct and indirect treatment 
effects, was assessed using a design‐
by‐treatment interaction model. 

• Predictive intervals were also 
estimated and plotted (predictive 
interval plots) to see the RRs after 
taking into account uncertainty from 
both heterogeneity and 
inconsistency. 



Network building and statistical analyses

Ranking method

Estimated probability of being best 
prophylaxis using the surface under 

the cumulative ranking curve 
(SUCRA) method.

Rankograms
Graphical presentations of the  

ranking



Network building and statistical analyses

A number needed to treat (NNT) was estimated 
to more easy to understand by reader and to summary at the end.

The pooled SSI incidence in the placebo group was 6.1% (95% CI 4.2 to 8.1) 
The estimated NNTs 

1st Gen cephalosporins : 43 (95% CI 28 to 202) 
β‐lactam/β‐lactamase inhibitors : 29 (95% CI 21 to 66)



Publication phase- Tricks and Tips

Read “SCOPE” of the journal ‐ Is your topic in the journal scope? 
Read author information in the interested journal  

• Word and reference limits
• Number of tables & figures for publication in print – Select the key table and 
Figures – See PRISMA‐NMA 

Read previously NMA published in the journal to explore the format 

Write: PRISMA for Network Meta‐Analyses (PRISMA‐NMA) – Follow the 
guideline step by step.




