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Abstract
Background:  A  relationship  between  asthma  and  obesity  has  been  documented  in  children  and
adolescents.  An  alternate  day  calorie  restriction  diet  has  been  reported  to  improve  asthma
symptoms  by  decreasing  levels  of  serum  cholesterol  and  triglycerides,  reducing  markers  of
oxidative  stress  and  increasing  levels  of  the  antioxidant  uric  acid.  Therefore,  to  investigate  the
lipid profile  in  asthmatic  children  may  be  important  in  asthma  control  treatment.
Materials  and  methods:  One  hundred  and  sixty  newly  diagnosed  persistent  asthmatic  children
were selected  to  participate  in  the  study.  They  were  divided  into  four  groups  based  on  their
body mass  index  (BMI):  Group  I  normal  weight  (BMI  =  20---24.9  kg/m2,  n  =  30);  Group  II  under-
weight (BMI  <  20  kg/m2,  n  =  30);  Group  III  overweight  (BMI  =  25---30  kg/m2,  n  =  25);  and  Group  IV
obese (BMI  >  30  kg/m2,  n  =  25).  Fasting  blood  sugar,  fasting  insulin,  and  HbA1c  were  measured  to
exclude the  possibility  of  pre-diabetes.  Lipid  profile  measurements  included  total  cholesterol,
high-density  lipoprotein  (HDL),  low-density  lipoprotein  (LDL),  apo-A1,  apo-B  and  triglycerides.
Results: There  were  no  significant  differences  in  the  levels  of  apo-A1,  apo-B,  triglycerides,
cholesterol  and  LDL  in  all  four  groups.  Only  the  level  of  HDL  was  higher  in  GIV  >  GIII  >  GII  >  GI
(75.84 ±  13.95,  68.56  ±  15.28,  64.17  ±  13.93,  63.17  ±  14.34  mg/dl,  respectively).  There  were
no cases  of  pre-diabetes  in  any  of  the  four  groups.
Conclusion:  Hypercholesterolaemia  and  hypertriglyceridaemia  were  not  found  in  any  of  the
persistent asthmatic  children,  and  thus  they  are  not  high  risk  factors  for  asthma.  Similarly,
there were  no  differences  in  apo-A1  and  apo-B  between  any  of  the  BMI  groups.  No  differences
were found  in  LDL  levels,  however  HDL  levels  were  increased  in  all  four  groups,  indicating  that
allergic sensitisation  may  have  occurred.  Controlling  body  weight  and  restricting  calorie  intake
may be  as  important  as  appropriate  pharmacological  management  in  controlling  asthma.
© 2016  SEICAP.  Published  by  Elsevier  España,  S.L.U.  All  rights  reserved.
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Introduction

The  global  prevalence  rates  of  current  asthma  in  children
aged  6---7  years  and  13---14  years  have  been  reported  to  be
11.7%  and  14.1%,  respectively.1 Increasing  evidence  suggests
that  obesity  is  a  risk  factor  for  asthma,  and  that  weight
loss  can  improve  symptoms.  Improved  clinical  findings  have
also  been  associated  with  decreased  levels  of  serum  choles-
terol  and  triglycerides,  striking  reductions  in  markers  of
oxidative  stress  and  increased  levels  of  the  antioxidant
uric  acid.  The  pro-inflammatory  role  of  serum  cholesterol
in  asthma  has  been  studied  with  contradicting  results.  A
modest  but  significant  association  between  higher  levels  of
serum  cholesterol  and  asthma,  independent  of  age,  gender,
body  mass  index  (BMI),  socio-economic  status  and  serum
high  sensitivity  C  reactive  protein  has  been  reported.2 More-
over,  hypercholesterolaemia  and  obesity  have  been  reported
to  independently  increase  the  risk  of  asthma.3 Compliance
with  an  alternative  day  calorie  restriction  diet  has  been
reported  to  be  associated  with  improvements  in  symptoms
and  pulmonary  function,  and  reductions  in  oxidative  stress
and  inflammation.4 In  addition,  Buchowski  showed  that
oxidative  stress  can  be  rapidly  reduced  and  the  reduction
sustained  through  a  modest  reduction  in  caloric  intake,  sug-
gesting  potential  health  benefits  for  overweight  and  obese
women.5 However,  Ouyang  reported  that  although  adipos-
ity  is  associated  with  asthma,  a  higher  percentage  of  body
fat,  and  lower  high-density  lipoprotein  (HDL)  and  higher
low-density  lipoprotein  (LDL)  levels  were  associated  with
a  greater  risk  of  allergic  sensitisation  mostly  in  lean  Chi-
nese  subjects.6 Thus,  a  genetic  influence  on  these  traits
may  exist.  Ahmad  reported  that  gender  and  ethnicity  were
significantly  associated  with  asthma,  and  that  obesity  was
positively  associated  with  asthma  in  children  aged  13---17
years.7 In  addition,  Fessler  reported  that  cholesterol  pro-
motes  Th2  immunity  and  allergic  inflammation  in  rodents.
Reports  of  both  direct  and  inverse  associations  between
serum  cholesterol  and  atopy  in  different  populations  suggest
that  ethnicity  or  other  demographic  variables  may  mod-
ify  these  relationships.8 Asthma  and  obesity  are  associated
disorders,  however  the  mechanisms  responsible  for  this  rela-
tionship  are  unclear.  The  aim  of  this  study  was  to  examine
the  lipid  profiles  of  mild  to  moderate  asthmatic  children
and  investigate  the  association  between  dyslipidaemia  and
asthma  and  the  effect  of  asthma  and  obesity  on  hyperlipi-
daemia.

Material and methods

Renai  and  Mother  &  Child  branches  of  Taipei  City  Hospi-
tal  participated  in  this  study,  and  the  research  protocol
was  approved  by  the  Institutional  Review  Board  of  each
branch.  From  January  1,  2013  to  October  23,  2014,
160  persistent  asthmatic  patients  (asthma  symptoms  ≥3
days  per  week  or  ≥3  nights  per  week)  aged  6---17  years
with  asthma  diagnosed  by  a  doctor  were  asked  to  par-
ticipate  in  this  study.  We  excluded  patients  who  had
used  systemic  corticosteroids  two  weeks  before  the  study.
The  participants  were  divided  into  four  groups  based  on
BMI:  Group  I  normal  weight  (BMI  =  20---25  kg/m2,  n  =  30);
Group  II  under-weight  (BMI  <  20  kg/m2,  n  =  30);  Group  III

overweight  (BMI  =  25---30  kg/m2,  n  =  25);  and  Group  IV  obese
(BMI  >  30  kg/m2, n  =  25).  Fasting  blood  sugar,  fasting  insulin,
and  HbA1c  were  measured  to  exclude  the  possibility  of
pre-diabetes.  Lipid  profiles  including  total  cholesterol,
HDL,  LDL,  apo-A1,  apo-B  and  triglycerides  were  measured
before  breakfast.  All  parents/guardians  of  participants  gave
informed  consent  (as  the  legal  age  of  consent  in  Taiwan
is  20).  SPSS  software  (version  1.2  for  Windows;  SPSS  Inc.,
Chicago,  IL,  USA)  was  used  for  all  analyses.  A  p-value  of  less
than  0.05  was  considered  to  be  statistically  significant.

Results

The  lipid  profiles  of  the  four  groups  showed  that  the
level  of  HDL  increased  in  the  following  order:  obe-
sity  > overweight  >  underweight  >  normal  weight  (75.84  ±
13.95,  68.56  ±  15.28,  64.17  ±  13.93,  and  63.17  ±  14.3  mg/
dl;  respectively,  p  =  0.007).  There  were  no  significant
differences  in  cholesterol,  triglyceride  and  LDL  levels  in
all  four  groups  (p  >  0.05).  Levels  of  fasting  blood  sugar  and
fasting  insulin  were  within  normal  limits  in  all  of  the  four
groups.  There  were  no  cases  of  pre-diabetes  in  any  of  the
four  groups  (Table  1).

Discussion

The  association  between  hypercholesterolaemia  and  obe-
sity  with  airway  hyperresponsiveness  has  drawn  increasing
attention  due  to  the  potential  role  of  cholesterol  and  lipid
homeostasis  in  lung  physiology  and  asthma.9 However,  the
mechanism  responsible  for  this  obesity-asthma  association  is
unknown.  A  high-fat  meal  can  lead  to  significant  increases
in  nitric  oxide  (FeNO),  total  cholesterol,  and  especially
triglycerides.  This  suggests  that  a  high-fat  diet  may  con-
tribute  to  chronic  inflammatory  diseases  of  the  airway  and
lungs.10 The  disease  burden  of  asthma  appeared  normal  in
normal  weight  and  slightly  overweight  women  rather  than
obese  and  markedly  obese  women  suggests  that  the  devel-
opment  of  asthma  may  be  a  point  on  the  trajectory  of
chronic  obesity  or  that  asthma  and  obesity  are  concurrent
disorders.11 Asthma  and  obesity  are  associated  disorders,
however  obesity  in  patients  with  difficult-to-treat  asthma
has  been  reported  to  be  inversely  related  with  sputum
eosinophils  and  exhaled  FeNO,  and  positively  associated
with  the  presence  of  co-morbid  factors  and  reduced  lung
volume.  In  addition,  a higher  BMI  has  been  reported  to
be  associated  with  elevated  FeNO.  This  suggests  that  fac-
tors  other  than  airway  inflammation  alone  may  explain  the
relationship  between  obesity  and  severity  of  asthma.12,13

In  addition,  obese  adolescent  males  with  mild  persistent
asthma  have  been  reported  to  have  a  significantly  higher
prevalence  of  metabolic  syndrome  than  obese  males  without
asthma.14 Thus,  when  studying  the  lipid  profile  of  asthmatic
patients,  those  with  pre-diabetes  should  be  excluded.  Stud-
ies  exploring  the  effect  on  obesity  of  eating  fast  food  and
watching  television  have  reported  that  frequent  and  very
frequent  consumption  of  fast  food  was  associated  with  a
higher  BMI  in  children,15,16 and  that  a  higher  number  of
hours  of  watching  television  was  positively  associated  with
BMI  in  both  adolescents  and  children  with  an  apparent  dose
response  effect.17 Therefore,  it  seems  that  all  risk  factors
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