
Supplemental table 1. Adverse events 

Adverse events data not contributing to meta-analyses1 
Randomized controlled trials2 

Study ID Intervention/ 
comparator 

Time 
point 

Data Between group difference3 
(↑ more AEs in EC/higher 
dose EC arm; ↔ equivocal; 
↓ fewer  AEs in EC/higher 
dose arm) 

Adriaens 2014 All received 
EC by final 
follow-up  

8 
months 

Did not systematically collect data on AEs but did collect 'complaints' through online 
diaries; across all groups; these included bad taste, dry mouth/throat, irritated 
mouth/throat, dizziness, headache, nausea, and increased heart rate/palpitations, 
although rates were not provided 

 

Baldassarri 2018 Nicotine EC + 
NRT v no-
nicotine EC + 
NRT 

NS AEs only reported narratively, across whole sample. The most commonly reported side 
effects among all participants were cough (30%), sore throat (22.5%), increased appetite 
(17.5%), and vivid dreams (17.5%) (no significant differences by treatment group). 

↔ 

Caponetto 
2013a 

Nicotine EC v 
no-nicotine 
EC 

3 and 
12 
months 

No difference in frequency of AEs between groups. 5 most frequently reported at baseline: 
cough (26%), dry mouth (22%), shortness of breath (20%), throat irritation (17%), and 
headache (17%). In all groups the frequency of AEs decreased significantly over time, with 
the exception of throat irritation. 

↔ 

Felicione 2019 Nicotine EC v 
non-nicotine 
EC 

4 
weeks 

Total n = 25. Number of participants reporting: headaches (n=8), throat irritation (n=6), 
nausea (n=4), dry mouth (n=3), coughing (n=3), dizziness (n=2), shortness of breath (n=2). 
52% of participants reported one of these effects during intervention period.  Compared 
frequency between groups: “items with the largest effect sizes included throat irritation 
(p=.12, OR=5.6) and headache (p=.10; OR=4.5). Other side effect items revealed small 
effect sizes, with OR's ranging from 0.04 to 1.7 (p's=0.10 to 0.86).” 

↑ throat irritation 
↑ headache 

                                                           
1 NS: not specified 
2 Excludes NCT02918630 2016 where sample size very small (4 int; 3 control) and AEs reported in detail but not able to synthesise. See NCT record for full information.  
3 Where specified 



Study ID Intervention/ 
comparator 

Time 
point 

Data Between group difference3 
(↑ more AEs in EC/higher 
dose EC arm; ↔ equivocal; 
↓ fewer  AEs in EC/higher 
dose arm) 

Hajek 2019 Nicotine EC v 
NRT 

Weeks 
1-6 

Only pre-specified outcomes collected.  Shortness of breath: 21% EC; 22.9% NRT. 
Wheezing 23.5% EC; 21.1% NRT. Cough 30.8% EC; 39.8% NRT. Phlegm 25.1% EC; 36.9% 
NRT. Nausea: 31% EC; 38% NRT. Throat/mouth irritation: 65% EC; 51% NRT. Sleep 
disturbances 64% EC; 68% NRT. Of these SEVERE: nausea 6.6% EC; 6.5% NRT. 
Throat/mouth irritation 5.9% EC, 3.8% NRT. Sleep disturbances 13% in both arms. 

Shortness of breath ↓ 
Wheezing ↑ 
Cough ↓ 
Phlegm ↓ 
Nausea↓ 
Throat/mouth irritation ↑ 
Sleep disturbances ↓ 

Ioakeimidis 
2018 

Nicotine EC v 
varenicline 

12 
weeks 

N = 27 per arm. Nausea 1 EC; 3 varenicline. Sleep disorders 2 EC; 2 varenicline. Nausea ↓ 
Sleep disorders ↔ 

Kumral 2016 Nicotine EC v 
CBT 

3 
months 

Only measured sinonasal symptoms. SNOT 22 (lower = better) Significant declines in both 
groups between baseline and 3 months with significantly lower scores in Non EC group at 
3m (p=0.0001). 

Sinonasal symptoms ↑ 

Lucchiari 2020 Nicotine EC v 
non-nicotine 
EC4 

6 
months 

N= 52 nicotine; 51 non-nicotine. Burning throat: 15.9% nicotine; 5.6% non-nicotine. Cough 
5.8% nicotine, 2.8% non-nicotine. Nausea 5.8% nicotine, 7% non-nicotine. Headache 0% 
nicotine; 1.4% non-nicotine. Insomnia 1.4% nicotine; 0 non-nicotine. Stomach ache 4.3% 
nicotine; 4.2% non-nicotine. Confusion 1.4% nicotine; 0 non-nicotine. 

Burning throat ↑ 
Cough ↑ 
Nausea ↓ 
Headache ↓ 
Insomnia ↑ 
Stomach ache ↔ 
Confusion ↑ 

Tseng 2016 Nicotine EC v 
non-nicotine 
EC 

1 and 3 
weeks 

“Reported side effects”: 34.1% for intervention and 17.5% for placebo group at week 1 (P 
= .09); 22.5% for intervention and 10.3% for placebo group at week 3 (P = .14). “Common 
side effects included mouth or throat irritation, cough, insomnia or difficulty sleeping, 
abnormal dreams, headache and fatigue.” 

↑ 

 

  

                                                           
4 Third non EC arm did not have AE data collected 



Cohort studies (all nicotine EC) 
Study ID Time 

point 
Data  Frequency over time5 (↓ 

decline; ↔ equivocal; ↑ 
increase) 

Bell 2017 6 
months 

N followed up=26. 41 events recorded during the duration of the study. 27 were considered to be possibly, 
probably or definitely related to the study treatment. Of these 27 adverse events 21 (78%) occurred within 
the first 4 weeks of the treatment period.  % experiencing the following AEs reported: throat irritation 
29.6%; headache 25.9%; cough/chest irritation 18.5%; nausea 14.8%; breathing difficulty 3.7%; 
gastroesophageal reflux & oesophagistis 3.7%; heart palpitations 3.7%.  

↓ 

Caponetto 
2013b 

1 year Nausea 2/14 (14.4%) participants, 
throat irritation 2/14 (14.4%) participants, headache 2/14 participants, dry cough in 4/14 (28.6%) 
participants. “Diminished substantially by week-24” 

↓ 

Goniewicz 
2017 

2 
weeks 

“Significant improvements in chest tightness (35% baseline, 10% week 1, 5% week 2; p = .024) and visual 
disturbances (25% baseline, 5% week 1, 0% week 2; p = .020) were observed. Subjects reported non-
significant improvement in daytime cough (80% baseline, 70% week 1, 65% week 2), difficulty concentrating 
(65% baseline, 35% weeks 1 and 2, respectively), irritability (60% baseline, 50% week 1, 40% week 2), and 
presence of phlegm (75% baseline, 65% week 1, 50% week 2).” 

↓ 

Hajek 2015a 4 
weeks 

Throat irritation and minor coughing reported (incidence not quantified). One incident of a leak from the 
EVOD system which resulted in mouth irritation; medical treatment was not sought and the incident was 
resolved by washing the lip with water. 

 

Hickling 2019 6 
weeks 

Most commonly reported adverse effects (endorsed in response to named adverse effects): throat irritation 
(13/46), dry cough (9/46), dry mouth (7/46). “No significant changes in the reporting of adverse effects 
between baseline and week 6 (all p > 0.05).” 

↔ 

Humair 2014 NS reports only that participants did not experience any AEs  

NCT02648178 NS Reports no events in 19 participants  

Nides 2014 12 
weeks 

12 participants experienced 15 AEs and all but one (throat irritation) were classified as mild  

Oncken 20156 2 
weeks  

Cough in 19% of participants (5/27) , mouth/throat irritation in 15% (4/27), nausea in 4% (1/27), headache 
in 4% (1/27), and “other” in 4% (1/27) (irritability, stomach cramps). One severe adverse event (itchy throat 
and cough) in participant with a history of childhood asthma; the participant was discontinued from EC use 
and symptoms resolved. 

 

                                                           
5 Where reported 
6 Randomized crossover arm but all groups received nicotine EC so included in ‘cohort’ table for our purposes 



Study ID Time 
point 

Data  Frequency over time5 (↓ 
decline; ↔ equivocal; ↑ 
increase) 

Polosa 2011 2 years Most commonly reported AEs were throat irritation (8.7%), mouth irritation (8.7%), dry cough (13.1%), dry 
mouth (4.3%), and headache (4.3%); stable throughout the study. Dizziness and nausea reported at the 
start of the study but disappeared by 24 months. 

Throat/mouth irritation ↔ 
Cough ↔ 
Dry mouth ↔ 
Headache ↔ 
Dizziness ↓ 
Nausea  ↓ 

Polosa 2014b 6 
months 

Throat/mouth irritation (35.6%), dry throat/mouth (28.9%), headache (26.7%) and dry cough (22.2%) were 
frequently reported at study start but all decreased in frequency over time 

↓ 

Pratt 2016 4 
weeks 

58% of participants (11/19) reported at least one AE during study period. “Self-reported side effects were 
generally mild and short-lived…including dry/sore throat, mild nausea, and cough. Among those who 
reported side effects, 55% experienced only one symptom for only one week, 37% experienced more than 
one symptom for 1–2weeks, and only 1 person had a symptom for >2 weeks (mild cough for 4 weeks)” 

↓ 

Stein 2016 9 
weeks 

4/12 (33%) participants. 4 reported “headaches,” three reported “coughing” “increased appetite,” 
“difficulty concentrating,” and “anxious or nervous,” two reported “change in how things taste,” “sore 
throat,” and “sleep problems,” and one reported “dry mouth,” “dizziness,” and “desire or craving to 
smoke.”  

 

Van Staden 
2013 

2 
weeks 

Little data reported. One dropout due to illness (headache and fever)  

Wadia 2016 2 
weeks 

None of the participants reported AEs.  

 

 

 


