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What I’ll cover 

• About Cochrane 
• Summary of key findings from Cochrane 

review of electronic cigarettes (EC) for 
smoking cessation 

• Comparisons with other meta-analyses of 
EC for smoking cessation 



Cochrane reviews 
WHAT? 

 Gathers and combines the best evidence from 
research to determine the benefits and risks of 
treatments/interventions 

   

HOW? 

 By systematically reviewing the available 
evidence, with strong emphasis on quality 
assessment 

 WHY? 
 To help people making healthcare decisions 



Objective: Evaluate the 
safety and effect of using EC 
to help people who smoke 
achieve long-term smoking 

abstinence 



Inclusion criteria: study design 

• Smokers randomized to EC 
or control Randomized 

controlled trials 

• All people in the study 
offered EC 

Uncontrolled 
intervention 

studies 

• No intervention provided 

• Survey existing smokers, 
ask about EC use 

Longitudinal 
surveys 

Sm
o

ki
n

g 
ce

ss
at

io
n

 (
6

m
 +

) 

A
d

ve
rs

e 
ev

en
ts

 (
1

 w
ee

k+
) 

Won’t be included in next update due to nature 
of their design and risk of confounding 



Outcomes 

Cessation 

• 6 months+ 

• Intention to treat 

• Strictest 
definition of 
abstinence 

• Biochemically 
verified where 
available 

• (as per standard 
Cochrane 
methods) 

Adverse events 
(AE) 

• One week or 
longer of EC use 

• Defined as any 
undesirable 
experience 
associated with 
the use of a 
medical product 
in a patient 

Serious adverse 
events (SAE) 

• One week or 
longer of EC use 

• Any AE where the 
patient outcome 
is death; life-
threatening; 
hospitalization; 
disability; birth 
defect; or 
requires 
intervention to 
prevent any of 
the above 

Changes in relevant 
biomarkers 

• One week or 
longer of EC use 

• Known 
carcinogens 

• Exhaled carbon 
monoxide 

• Airway and lung 
function 

• Blood oxygen 
levels 



Numerical analyses 

• Pooled data where appropriate following 

standard Cochrane methods 

• Meta-analyses using fixed-effect Mantel-

Haenszel model to calculate risk ratio 

(RR) with 95% confidence interval for 

each study 

Risk ratio =  
# of people quit in intervention group/# of people in intervention group 

# of people quit in control group/# of people in control group 

Risk ratio   = 1 if no difference 
    < 1 if more people quit in control 
                    > 1 if more people quit in intervention 



Included studies: RCTs 

Caponetto 2013 

• 300 smokers not 
intending to quit 

• EC with and 
without nicotine 

• 12 month follow-up 

Bullen 2013 

• 657 smokers 
wanting to quit  

• EC with nicotine, EC 
without nicotine, 
NRT (patches) 

• 6 month follow-up 



Quitting at 6 months and 

longer, EC versus placebo 

GRADE quality of evidence: LOW (small number of studies, poor nicotine 
delivery) 



Adverse events 

• There were no serious adverse events related to 
EC use in any study 

• Non-serious adverse effects did not differ 
between study arms 

• Cohort studies similar, mouth and throat irritation 
most frequent AE, dissipating over time 

• Longest use: 2 years 

 

 GRADE quality of evidence: LOW (small number of studies, cohort studies at 
high risk of bias) 



Comparison with other reviews 

• Since our review was first published in 2014, 20 other 

systematic reviews have been published looking at 

safety/efficacy of EC for quitting smoking 

• All agree more evidence is needed (particularly in terms 

of long-term effects) 

• 5 conduct meta-analyses; in the next slides we talk 

through each of these in more detail 



Rahman 2015 



How do they compare? 
Characteristics Rahman 2015 Cochrane review Notes 

Studies included in 
meta-analysis 

2 RCTs 2 RCTs Same two studies 

Follow-up Results at longest 
follow-up 

Same Exact same 

Losses Loss to follow-up 
treated as 
continuing 
smokers 

Same Exact same 

Effect estimate: 
cessation 

RR 2.29, 95% CI 
1.05 to 4.96 

RR 2.29, 95% CI 
1.05 to 4.96 

Exact same 



El Dib 2016, Khoudigan 2016, Vanderkam 2016 



How do they compare? 
Characteristics El Dib 2016 Khoudigan 

2016 
Vanderkam 
2016 

Cochrane 
review 

Notes 

Studies included in 
meta-analysis 

2 RCTs 2 RCTs 2 RCTs 2 RCTs Same two 
studies 

Follow up Results at six 
months 

Results at six 
months 

Results at six 
months 

Results at 
longest follow-
up 

6m data as 
opposed to 12m 
data 
(Caponetto) 

Losses Losses treated 
as continuing 
smokers 

Same Same Same Same 

Effect estimate: 
cessation 

RR 2.03, 95% 
CI 0.94 to 4.38 

RR 2.02, 95% 
CI 0.97 to 4.22 

RR 1.93, 95% CI 
0.92 to 4.01 

RR 2.29, 95% CI 
1.05 to 4.96 
 

Not stat. sig for 
non-Cochrane 
due to 6m data 



Kalkohran 2016 



How do they compare? 
Characteristics Kalkhoran 2016 Cochrane review Notes 

Studies included in 
meta-analysis 

20 (15 cohort, 3 cross-
sectional, 2 CTs) 

2 RCTs Range of study types 
included is key 
difference 

Follow up Whatever was 
reported in original 
paper 

Results at longest 
follow-up 

No minimum follow-
up length 

Losses Whatever method was 
used in original paper 

Loss to follow-up 
treated as continuing 
smokers 

Studies did not 
necessarily impute 
data for losses 

Effect estimate: 
cessation 

OR 0.72, 95% CI 0.57 
to 0.91 

RR 2.29, 95% CI 1.05 
to 4.96 

Contradictory findings 



Many different reasons, including: 

• variations in the effectiveness of ECs depending on the level of support provided 

• issues around definitions of baseline EC usage 

• unexplored confounders (not specific to EC – same has been found for NRT when we don’t 

control for confounders) 

• studies which analyze results in smokers based on EC use at baseline have by the nature 

of their design already excluded people who have successfully quit using EC, and therefore 

only retain participants who, at entrance to the study, would be classed as 'treatment 

failures' or are in the midst of a cessation attempt involving cutting down to quit. 

 

>>Following the standard methods of the Cochrane Tobacco Addiction Group and the protocol 

for this review, we focused on evidence from RCTs for cessation outcomes 

 

Why do the RCTs provide different answers than the 

observational studies? 



Ongoing studies 

Of the 27 ongoing 

studies, 14 may 

contribute to future 

cessation meta-analyses 

(RCTs, measure 

cessation, 6m+ FU) 

NRT, 6 

Placebo EC, 
7 

Usual care, 
3 

Behavioural 
interventio

n only, 2 

Different 
generations

, 1 

Control/comparison groups in 
ongoing cessation RCTs 
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