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In Thorax, Neophytou and colleagues 
present evidence of a dose-response 
between second-hand smoke (SHS) expo-
sure and asthma exacerbations and poor 
asthma control in minority children 
enrolled in either the Gene-environments 
and Admixture in Latino Americans 
(GALA II) or the Study of African-Ameri-
cans, Asthma, Genes and Environments 
(SAGE II) studies.1 SHS exposure, defined 
as plasma cotinine level >0.05 ng/mL or 
above the limit of quantitation/concentra-
tion for reporting results with high confi-
dence, was significantly associated with 
increased odds of poorly controlled 
asthma in African-American children. This 
association was not as strong in Latino 
youth. Further, the odds for experiencing 
an asthma exacerbation in the prior 12 
months based on plasma cotinine 
levels >0.05 ng/mL was 1.40 (95% CI 
1.03 to 1.89) but was not significant based 
on self-reported SHS exposure.1 Even at 
low exposure concentrations, a dose-re-
sponse between plasma cotinine and 
asthma exacerbations was noted. Why is 
this significant? The study provides 
convincing data, in terms of asthma 
outcomes, that there are no safe levels of 
SHS exposure, irrespective of the child’s 
racial/ethnic group.

In 2017, WHO developed the Frame-
work Convention on Tobacco Control 
(WHO FCTC) based on the six ‘MPOWER’ 
measures to provide global ‘best practice’ 
guidelines to reduce tobacco consump-
tion and second-hand smoke exposure via 
national tobacco control programmes.2 
Implementation of the six MPOWER strat-
egies (monitor tobacco use and preven-
tion policies, protect people from tobacco 
smoke, assistance with quitting tobacco 
use, warn people about dangers of tobacco, 
enforce bans on tobacco advertising, promo-
tion and sponsorship and increase taxes on 
tobacco) must be strongly supported by the 
paediatric lung health community especially 
in light of the evidence that even low expo-
sure is associated with poor asthma control. 
Yet, almost half of children globally breathe 

SHS from tobacco in public places on a 
regular basis.2 Therefore, the major unan-
swered question from the Neophytou study 
is where do we go from here to reduce SHS 
exposure in minority children with chronic 
and acute respiratory disease?

It may be time to implement cotinine 
screening for all children treated for any 
chronic respiratory disease in primary and 
acute care settings. Determining child SHS 
exposure based on parental reports results 
in significant misclassification. Neophytou 
and colleagues indicate that misclassifica-
tion of non-smoking exposure was detected 
in 41% of children.1 This misclassification 
was due to parental report of no current 
smokers in the household, while the child 
had a plasma cotinine concentration above 
the 0.05 ng/mL cut-off indicating positive 
SHS exposure. Prior misclassification rates 
of non-SHS exposure ranged from 19% to 
57%,3 4 suggesting that parental report of 
SHS exposure is unacceptable when objec-
tive measures of SHS exposure are available, 
valid and mostly non-invasive. Neverthe-
less, few healthcare professionals use nico-
tine biomarkers as an objective measure 
for SHS exposure.5 Barriers to screening 
for SHS exposure using biomarkers among 
children with respiratory disease in acute 
and primary care settings include feasibility, 
cost and need for medical staff to follow up 
patients with positive cotinine results.6 
Although select commercial laboratories 
provide salivary cotinine measurement, few 
general or paediatric practitioners order 
cotinine tests primarily due to one of these 
barriers.

Simple cotinine screening test strips 
are available to estimate urine cotinine 
concentrations in clinical settings; 
however, the test strips are primarily used 
in research studies.7 The urine cotinine 
test strips, using an immunochromato-
graphic assay, provide real-time results 
within 5–10 min and have cut-off points 
consistent with prior urine cotinine testing 
ranges.8 For example, a 6-minute dispos-
able point-of-care urine test measuring 
nicotine and metabolites (SmokeScreen) 
was used in an intervention to provide 
feedback to inner-city pregnant women 
to encourage smoking cessation.9 Simi-
larly, NicCheck I urine cotinine test 

strips were evaluated in pregnant women 
attending private Japanese urban prenatal 
clinics as a way to monitor maternal SHS 
exposure.10 Although these point-of-care 
urine cotinine tests are less stressful than 
using hair or saliva samples, NIcCheck I 
may not be as sensitive in light tobacco 
smokers as compared with moderate or 
heavy smokers.11 Recently, a modified 
SmokeScreen test strip was developed to 
detect lower levels of cotinine found in 
saliva and was evaluated in healthy volun-
teers of whom half were smokers.12 The 
salivary cotinine test strip was easy to 
interpret based on a 4-point colour chart, 
and also the test had high sensitivity and 
specificity (90% and 98%, respectively).12 
Use of salivary cotinine testing to promote 
smoking cessation was further supported 
with adult dental patients who smoke, 
indicating the feasibility of use in primary 
care settings.13

In paediatric clinical settings, serum 
cotinine testing was strongly accepted 
by parents when testing was an ‘add-on’ 
or discarded plasma was used during an 
existing blood test such as routine lead 
testing.14–16 The availability of immediate 
test results for SHS exposure may lead to a 
discussion between the healthcare provider 
and parent regarding how to protect the 
child from exposure to tobacco smoke, 
for example, implementing household 
smoking bans and seeking smoking cessa-
tion treatment, two MPOWER best prac-
tice measures. Further, the cotinine results 
may influence clinical decision-making 
for stepwise asthma treatment in children 
with positive SHS exposure. Despite these 
advances, cotinine screening test strips 
are more widely reported in epidemio-
logical and research studies rather than in 
routine preventive patient care settings.12 
New untried models of care incorporating 
cotinine testing into routine care for chil-
dren with chronic respiratory disease are 
needed.

The understanding of patterns of SHS 
exposure for the child (parental smoking 
in bedroom, visitors who smoke around 
child, relatives or daycare workers who 
smoke near child) is as important as 
detecting SHS exposure. Characterising 
the precise sites and context of cigarette 
smoking in the child’s environment can 
inform high-impact practices to reduce and 
eliminate SHS exposure in children. For 
instance, understanding shared ventilation 
systems in multiunit housing including 
subsidised housing17 may inform effective 
strategies to reduce SHS exposure in child 
residents of this type of housing.

Stronger advocacy by the paediatric lung 
health community to initiate biochemical 
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monitoring of SHS exposure of all chil-
dren with chronic respiratory disease is 
a first step. Future studies that map all 
SHS exposure of minority children with 
respiratory disease may result in effective 
SHS reduction strategies specific to racial/
ethnic paediatric groups that currently 
are not well understood. Increased moni-
toring of SHS exposure using biomarkers 
along with comprehensive smoke-free 
legislation, bans on tobacco advertising, 
promotion and sponsorship may result 
in policies to protect lung health in chil-
dren. Children are the ‘missing voice’ in 
the global tobacco epidemic and deserve 
a tobacco-free environment.18 How we 
achieve this goal requires stronger advo-
cacy for SHS exposure monitoring in 
high-risk paediatric populations to protect 
the health and well-being of minority chil-
dren with respiratory disease.
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