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moking:  it’s  still  a big  problem  in children  with
sthma�,��

abagismo:  ainda  é  um  grande  problema  em  crianças com  asma
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uke  University,  School  of  Medicine,  Division  of  Allergy,  Immunology  and  Pulmonary  Medicine,  Durham,  United  States
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moking  is  an  independent  risk  factor  for  the  devel-
pment  of  asthma  symptoms,1 loss  of  lung  function,2

nd  asthma  exacerbations.3 The  mechanisms  of  smoking-
elated  lung  disease  can  include  increased  small-airway
nflammation  with  neutrophils  and  macrophages,  airway
yper-responsiveness,  and  airflow  obstruction.4,5 Addition-
lly,  patients  with  asthma  who  smoke  have  a  reduced
esponse  to  inhaled  corticosteroids.6 The  effect  of  smoking
n  asthmatic  lungs  also  appears  to  increase  the  develop-
ent  of  features  of  chronic  obstructive  pulmonary  disease

COPD),  and  there  is  an  increasing  body  of  knowledge  about
n  asthma-COPD  overlap  syndrome.  Most  adults  who  smoke
egularly  started  the  habit  as  adolescents.  The  Global  Ini-
iative  for  Asthma  (GINA)  guidelines  stresses  the  critical
mportance  of  identifying  modifiable  risk  factors  for  exacer-
ations,  such  as  smoking.7 It  also  asks  healthcare  providers

o  encourage  smokers  to  quit  at  every  visit  and  provide
ccess  to  counseling  and  resources.
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Tobacco  use  worldwide  peaked  in  the  1980s  and  is  now
ecreasing.  While  the  highest  rates  of  smoking  are  currently
n  developed  countries;  the  prevalence  of  smoking  is  actu-
lly  decreasing  in  developed  countries  and  increasing  in
eveloping  countries.  Globally,  over  24  million  children  aged
3---15  years  smoke  cigarettes.8 In  Brazil,  a  concentrated
ffort  to  control  tobacco  use  has  led  to  a  decrease  in  smok-
ng  rates.  However,  the  2009  Global  Youth  Tobacco  Survey
n  São  Paulo  estimated  that  nearly  30%  among  adolescents
ged  13---15  years  use  tobacco  products.8

In  this  issue,  Jordão  et  al.9 aimed  to  study  the  associa-
ions  between  degrees  of  active  smoking,  smoke  exposure,
nd  reported  asthma  in  66,394  adolescents  (age  12---17
ears)  in  Brazil  through  a  multicenter,  national,  school-
ased  questionnaire  study.  Data  were  collected  between
arch  and  December  of  2013  and  2014.  They  defined  smok-

ng  exposure  as:  ‘‘experimentation,’’  for  those  who  have
moked  cigarettes  at  least  once  in  their  lives;  ‘‘current
moking,’’  for  those  who  have  smoked  cigarettes  on  at  least
ne  day  in  the  past  30  days;  ‘‘regular  smoking,’’  for  those
ho  have  smoked  cigarettes  for  at  least  seven  consecu-

ive  days  in  the  past  30  days;  and  ‘‘passive  smoking,’’  for
hose  who  had  at  least  one  smoker  in  the  household.  Current
sthma  was  characterized  as  the  presence  of  at  least  one

heezing  crisis  attack  in  the  last  12  months,  a  similar  defi-
ition  to  that  used  in  the  International  Study  of  Asthma  and
llergies  in  Childhood  (ISAAC).10 Severe  asthma  was  defined
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Smoking:  it’s  still  a  big  problem  in  children  with  asthma  

as  the  presence  of  at  least  one  wheezing  crisis  attack  in  the
last  12  months.

The  prevalences  of  smoking  exposure  were  18%,  25%,
12%,  and  28%  for  experimentation,  current  smoking,  regu-
lar  smoking,  and  passive  smoke  exposure,  respectively.  The
prevalence  of  current  asthma  was  13.2%  and  severe  asthma
was  2.4%.  The  association  between  smoking  and  asthma  was
significant  and  consistent  among  all  regions  of  Brazil,  despite
climate  and  cultural  differences.  All  smoking  exposure  types
increased  the  odds  of  current  asthma  even  after  adjust-
ment  for  gender,  age,  ethnicity,  and  school  type.  The  odds  of
smoking  exposure  were  higher  in  severe  asthmatics.  There
was  also  a  dose---response  relationship  between  the  number
of  smokers  in  the  household  and  odds  of  reported  current
asthma;  i.e.,  the  prevalence  of  current  asthma  significantly
increased  between  households  with  0,  1,  and  2---3  smokers.

Other  epidemiologic  studies  have  found  high  rates  of
smoking  in  adolescents  with  asthma;  in  fact,  rates  are  con-
sistently  equal  or  higher  than  those  observed  in  adolescents
without  asthma.11 Since  smoking  leads  to  the  development
of  asthma  symptoms,  there  may  be  an  inherent  selection
bias.  However,  it  is  also  plausible  that  psychosocial  factors
stemming  from  having  asthma  may  attract  some  adoles-
cents  to  smoking.  A  risk-taking  behavior  may  be  reaction
to  chronic  illness,  and  peer  pressure  leads  these  individuals
to  attempt  to  enhance  their  self-image  and  fit  in  with  their
peers.12

The  current  study  also  reinforces  that  there  may  be  no
safe  level  of  exposure  to  tobacco  smoke,  whether  active  or
passive.  Passive  smoking  or  environmental  tobacco  smoke
consists  of  the  direct  inhalation  of  tobacco  smoke  (second-
hand  smoke)  as  well  as  exposure  to  tobacco  residue  left
behind  after  smoking  (third-hand  smoke).  Although  active
smoking  and  secondhand  smoking  have  been  well  recognized
to  increase  the  risk  of  exacerbations,  there  is  increasing
evidence  that  third-hand  smoking  is  also  associated  with
increased  lower  respiratory  symptoms.13 The  dose---response
relationship  between  smokers  in  the  home  and  asthma
observed  in  this  study  emphasize  that  some  smoke  exposure
is  bad,  but  more  smoke  exposure  is  worse.

Smoking  not  only  impacts  lung  health  through  direct
effects  on  lung  function  and  airway  remodeling,  but  it  is
also  linked  to  an  increase  in  the  risk  of  respiratory  tract
infections.  Smoke  exposure  has  been  found  to  increase  sus-
ceptibility  to  pathogens  by  impairing  macrophage  function,
decrease  microbial  clearance,  and  cause  exaggerated  pro-
inflammatory  responses  to  infection.14 Thus,  smoking  poses
a  real  threat  to  both  impairment  (daily  symptoms)  as  well
as  risk  (exacerbations)  domains.

However,  despite  the  high  prevalence  of  smoking  among
adolescents  with  asthma  and  the  major  risks  to  acute
and  long-term  health,  healthcare  providers  frequently  fall
short  of  inquiring  and  counseling  about  smoking.  Healthcare
providers  are  generally  taught  to  confidentially  screen  and
counsel  adolescents  on  risky  behavior,  including  smoking.
The  good  news  is  that  adolescents  with  asthma  are  more
likely  to  be  screened  and  advised  not  to  smoke  by  a health
professional  than  those  who  do  not  have  asthma.13,15
Unfortunately,  specialists  ---  who  are  specifically  trained
to  treat  uncontrolled  asthma  ---  are  less  likely  to  counsel  ado-
lescents  on  smoking  than  primary  care  practitioners.16 This
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s  an  area  specialists  need  to  improve.  Asking  parents  to  step
ut  of  the  room  for  a  confidential  encounter  is  not  standard
ractice  in  many  subspecialty  clinics,  however,  is  important
ot  only  to  elicit  a  smoking  history  but  also  to  help  ado-
escents  with  the  transition  of  care  from  childhood  through
dolescence  into  adulthood.  Moreover,  addressing  smoking
n  the  context  of  asthma  symptoms  and  exacerbations  may
ive  patients  additional  incentives  to  quit.

To  enhance  screening,  healthcare  providers  might  con-
ider  discussing  with  the  families  about  assessing  tobacco
moke  exposure.  Cotinine  is  a  stable  metabolite  of  nicotine
nd  has  been  widely  used  as  a  diagnostic  test  for  tobacco
se  and  compliance  with  smoking  cessation.  In  asthma,  coti-
ine  levels  have  been  shown  to  correlate  with  passive  smoke
xposure.17 Serum  and  salivary  cotinine  levels  were  found  to
e  more  reliable  than  reported  tobacco  exposure  for  hospi-
al  readmission.18 Cotinine  levels  have  not  been  specifically
sed  to  evaluate  adolescent  smoking  behaviors,  but  it  may
ave  a  role  in  identifying  environmental  exposures  in  those
ith  poorly  controlled  asthma.

Additionally,  there  is  a lack  of  studies  about  interven-
ions  to  prevent  and  stop  smoking  in  adolescents  with
sthma.  Adolescents  are  less  likely  to  be  driven  by  addic-
ion  to  nicotine  than  adults,  although  they  are  particularly
ulnerable;  nicotine  dependence  can  develop  after  less
han  100  cigarettes.11 A  helpful  screening  test  can  be  to
sk  how  long  a  teen  can  wait  after  waking  up  to  have
heir  first  cigarette  ---  less  than  an  hour  indicates  nicotine
ependence.19

Evidence  in  adolescents  has  supported  the  use  of  sim-
lar  approaches  to  those  used  in  adults.  Physician  advice
ncreases  quit  rates  and  has  been  associated  with  healthier
ttitudes  about  smoking  in  adolescents.20 Pharmacotherapy
or  smoking  cessation  has  not  been  well  studied  in  ado-
escents  with  asthma,  and  is  only  generally  recommended
or  selected  individuals.  Policy-based  measures  such  as
omprehensive  smoke-free  legislation  have  been  extremely
ffective  in  communities,  reducing  the  rate  of  asthma
dmissions.21 Further  development  of  evidence-based  inter-
entions  is  needed,  but  all  adolescents  with  asthma  need
o  hear  from  their  healthcare  providers  that  smoking  will
orsen  their  condition  and  that  there  is  a  risk  of  permanent

ung  damage.  Furthermore,  healthcare  providers  can  help
hese  patients  to  quit  smoking.

Smoke  exposure  continues  to  be  a  significant  modifiable
isk  factor  in  adolescents  with  asthma.  Screening  and  coun-
eling  rates  for  smoking  cessation  are  inadequate  and  should
e  conducted  by  all  healthcare  providers  who  manage  ado-
escents  with  asthma.  More  work  needs  to  be  done  on  the
revention  and  treatment  of  smoking  in  adolescents  with
sthma,  who  are  at  increased  risk  for  use,  nicotine  depen-
ence,  and  poor  asthma  control.  Even  brief  interventions
ave  been  beneficial;  nonetheless,  further  studies  in  behav-
oral  counseling,  biomarkers,  mechanisms  of  disease,  and
olicy  measures  will  guide  additional  strategies.
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