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Abstract  Early  onset  of  atopic  dermatitis  is considered  a  risk  factor  for  any  atopic  disease,

especially  when  the  skin  manifestations  are  persistent,  and there  is  sensitization  to  multiple

allergens  and  a  family  history.  Atopic  dermatitis  is also  thought  to  exert  a  synergistic  effect  with

inflammation  present  in other  organs  and  systems,  as  is  the  case  in other  immune-mediated

inflammatory  diseases.  Most  studies  show  a  statistical  relationship  between  obesity,  various

cardiometabolic  comorbid  conditions,  and  atopic  dermatitis;  this  relationship  is more  marked

when the disease  is more  severe  or  active  over  a  longer  period  of  time.  However,  other  than

epidemiological  assessments,  few  studies  provide  in-depth  evidence  of  functional  mechanisms.

Furthermore,  various  confounders,  such  as  deterioration  of  quality  of  life  and  the psychological

aspects of  atopic  dermatitis,  could  favor  unhealthy  habits,  including  a  sedentary  lifestyle  and

smoking, which  could  in turn  increase  the  risk  of  morbidity  and  mortality.  Chronic  inflammation

with  differentiation  toward  a  type  2 helper  T cell  pattern  and the  long-term  use  of  immuno-

suppressants  could  be risk  factors  for  some  hematologic  diseases,  although  they  could  exert

a protective  effect  in some  solid  cancers.  The  presence  of  proinflammatory  cytokines  capable

of crossing  the  blood-brain  barrier  could  favor  an  increase  in  the  frequency  of  psychological

diseases  (eg,  depression,  anxiety,  and  suicidal  ideation)  and  attention  disorders  (eg,  attention

deficit or  hyperactivity).  However,  other  factors,  such  as  chronic  pruritus  and sleep  disorders,

could also  play  roles.
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Comorbilidades  en  dermatitis  atópica:  actualización  y controversias

Resumen  El desarrollo  de dermatitis  atópica  (DA)  precoz  se  considera  un  factor  de  riesgo

para cualquier  enfermedad  atópica,  especialmente  cuando  las  manifestaciones  cutáneas  son

persistentes  y  se  acompañan  de multisensibilización  y  de historia  familiar.  Se  ha propuesto  que

la DA  pueda  tener  también  efectos  sinérgicos  con  la  inflamación  presente  en  otros  órganos  y

sistemas, tal  y  como  ocurre  en  otras  enfermedades  inflamatorias  inmunomediadas.  La  mayor

parte de  estudios  permiten  comprobar  una relación  estadística  entre  la  obesidad,  diversas

comorbilidades  cardiometabólicas  y  la  DA,  siendo  mayor  en  aquellos  pacientes  con  enfermedad

más grave  o  activa  durante  un mayor  periodo  de tiempo.  Existen,  sin  embargo,  escasos  estu-

dios más  allá  de  evaluaciones  epidemiológicas  que  ahonden  en  evidencias  funcionales.  Por  otro

lado,  existen  numerosos  factores  de confusión,  tales  como  el  deterioro  de la  calidad  de  vida

y la  afectación  psicológica  asociadas  a  la  DA  que  podrían  favorecer  hábitos  poco  saludables,

incluyendo  sedentarismo  o  tabaquismo,  lo  que  a  su  vez incrementaría  el  riesgo  de morbimor-

talidad. La  inflamación  crónica  con  una diferenciación  hacia  un  patrón  Th2  y  el  uso  de fármacos

inmunosupresores  de  forma  prolongada  pueden  ser  un  factor  de  riesgo  para  el desarrollo  de algu-

nas enfermedades  hematológicas,  aunque  puede  representar  un  factor  protector  para  algunos

tumores sólidos.  La  presencia  de citocinas  proinflamatorias  capaces  de atravesar  la  barrera

hematoencefálica  podría  facilitar  un  incremento  de enfermedades  psicológicas  tales  como  la

depresión, la  ansiedad,  la  ideación  suicida  o  los  trastornos  de  la  atención  en  forma  de déficit  de

atención o hiperactividad.  Sin  embargo,  pueden  influir  también  otros  factores  como  el prurito

crónico o los  trastornos  del  sueño.

© 2020  Publicado  por  Elsevier  España, S.L.U.  en  nombre  de AEDV.  Este  es  un art́ıculo  Open

Access bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Atopic  dermatitis  (AD)  is  a chronic  inflammatory  skin  dis-
ease  that  affects  approximately  4% of  the population  in  our
setting.1

The  pathogenesis  of  AD  is based  on  both  an abnormal  bar-
rier  function  and a  distorted  immune  response.  The  ability
of  drugs  that  act  on  key  parts  of  the  inflammatory  pro-
cess,  i.e.,  the normalization  not  only  of  the  process  itself
but  also  of  structural  elements,  such  as  the skin  barrier,
lead  us  to propose  that  the underlying  cause  of  AD  is  dys-
function  of the immune  system,  with  a  tendency  toward  an
exaggerated  type  2  helper  T  (TH2) response,  which  plays
a  key  pathogenic  role  in  this disease.2 Furthermore,  there
is  evidence  that  the immunological  abnormalities  of atopic
disease  reach  far  beyond  the affected  skin,  with  reports
that  the  unaffected  skin  has  up  to  17%  more  inflammatory
infiltrate  than  expected  in  healthy  skin,  as  well  as  overex-
pression  of cytokines  of  the TH2  pattern  (interleukin  [IL]
13)  or  TH22 pattern  (IL-22).3 Furthermore,  activation  of
the  circulating  T cells  CD4+ and  CD8+ is  more  pronounced
than  observed  in psoriasis,  with  serum  levels  of  IL-4/IL-13
that  correlate  with  the  severity  of  the disease  (according
to  SCORing  Atopic  Dermatitis  tool).4 In addition,  several
biomarkers  that  may  be  correlated  with  disease  activity,
e.g.,  alarmins  (IL-33  or  IL-25  or  thymic  stromal  lymphopoi-
etin),  are  present  in peripheral  blood.5

Therefore,  we  have  a theoretical  basis  that  could  explain
the  impact  of  maintained  systemic  inflammation  on  other
organs  and  systems  in the form  of  comorbidities.6 However,
it  remains  to  be seen  whether  there  is  firm  evidence  for
this  association  and,  in  particular,  what  the clinical  conse-
quences  might  be.7

Atopic Comorbidities

AD  is  the  atopic  manifestation  that  precedes  the develop-
ment  of  other  processes  considered  to  be within  the scope
of  atopic  status,  including  food  allergies,  asthma,  and aller-
gic  rhinoconjunctivitis,  a  sequence  that  has been termed
the  ‘‘atopic  march’’.8 Eosinophilic  esophagitis  is  a  TH2-type
comorbid  condition  that is increasingly  diagnosed.  It  can
present  in both  childhood  and  adulthood.  The  most  common
presentations  in children  are gastroesophageal  reflux and
vomiting,  whereas  in adults, dysphagia  and abdominal  pain
are  more  common.  Endoscopy  reveals  the presence  of  rings,
exudate,  and  edema.  The  definitive  diagnosis  is  based  on
histology,  with  the presence  of  eosinophil-rich  inflammatory
tissue.9

Early  AD  is  considered  a risk  factor  for  any  atopic  disease,
especially  when the skin  manifestations  are persistent  and
are  accompanied  by  multiple  sensitization  and  a  family  his-
tory.  Progression  of  AD to  food  allergy,  particularly  peanut
allergy,  is  associated  with  multiple  sensitization  and  devel-
opment  of  bronchial  asthma.10 This  association  allows  us
to  suggest  that  abnormal  barrier  function  in  patients  with
AD  increases  the risk  of  sensitization  to  food  and  inhaled
allergens.  The  presence  of mutations  in  the filaggrin  gene
increases  the  potential  for  sensitization  via  the  skin  and  pre-
disposes  to  the atopic  march,  a  circumstance  that reinforces
impairment  of  the barrier  function  in this  process.

In  terms  of  pathogenesis,  the appearance  of the  allergen
favors  activation  of  the immune  system  and  development
of  atopic  disease.  In  fact,  improvement  in barrier  function
resulting  from  early  use  of  emollients  in neonates  could
reduce  by  up  to  50%  the  probability  of  developing  AD  and
other  atopic  comorbid  conditions  from  age  6  months  onward.
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However,  in  recent  years,  the validity  of  the atopic march
as  a  paradigm  capable  of  explaining  the progress  of  the dis-
ease  in  most  persons  with  AD  has  been  criticized.  Thus,  only
a  small  percentage  of  atopic children  (3%) follow  the com-
plete  sequence  reported  for  the atopic  march,  especially
those  with  more  severe  forms  of  skin  disease.11

An  alternative,  or  complementary,  explanation  for  the
atopic  march would  be  justified  by  a  predisposition  to
presenting  more  than  1 element  within  the constella-
tion  of  atopic  processes  owing  to,  for  example,  the  fact
of  sharing  genetic  loci  or  environmental  exposure.  Thus,
the  sequence  of  atopic  processes  observed  in clinical
practice  could  reflect  more  the peak  of  occurrence  of
the  various  processes----albeit  with  a  different  temporal
progression----than  a  causal  association.  This  new  perspec-
tive  would  enable  us  to  view  atopic  processes  more  as  a
cluster  than  as the  outcome  of  disease  progression.12

Nonatopic Comorbidities

An  eventual  association  between  AD  and  comorbid  con-
ditions  could  come about  because  of the presence  of
common  genes  that  entail  a risk  of  developing  them.  How-
ever,  some  meta-analyses  performed  in this  area  were
unable  to  demonstrate  a  robust  association  between  car-
diovascular  risk  and  the  several  variants  of  AD,  although
they were  able  to  show an  association  for  signaling  in
atherosclerosis.  Alternatively,  AD  has  been  thought  to  be
able  to  induce  effects  beyond  the skin  or  to  have  synergis-
tic  effects  with  inflammation  in other  organs  and  systems,
as  proposed  for  the  synergistic  effects  of  inflammation  on
other  immune-mediated  inflammatory  diseases.  Below,  we
present  a  few----still  controversial----examples  of the associa-
tion  between  AD  and various  comorbid  conditions.13

Atopic  Dermatitis  and Obesity

While  some  results  are contradictory,  most  studies  reveal
a  statistically  significant  relationship  between  obesity  and
atopic  dermatitis.14

A  recent  meta-analysis  of  45  studies  and  90  000
patients  with AD  showed  that  in most cases,  obesity  was
positively  associated  with  AD.  Obese  and/or  overweight
patients----both  children  and  adults----also  have  higher  rates of
AD.  In  children,  a greater  prevalence  of  overweight,  obesity,
and  dyslipidemia  has  been  observed  both  in  children  aged
0-2  years  and  in adolescents  aged  12-14  years.15 However,
some  studies  have  shown  how  this association  remained  sta-
tistically  significant  in Asia  and  North  America,  but  not in
Europe.  This  observation  allows  us to  suggest  the implica-
tion  of  phenotypic  differences  and  of  differences  associated
with  diet  in  both  populations,  beyond  the  role  of the inflam-
matory  process.  While  they  vary  widely  depending  on  the
study,  in  one meta-analysis,  the  OR  for  obesity  in  AD was
calculated  to be  around  1.47  (1.21-1.79).13

The  association  between  AD  and obesity  may  already  be
evident  in  childhood.  A Norwegian  study  found an  associa-
tion  between  AD  and  overweight  for  height  at recruitment
and  after  2 years,  but  not  at birth.  Based  on questionnaires
from  the  American  national  health  system  for 13  275  chil-
dren  aged  0  to  17  years,  Silberman16 detected  an  OR  (95%  CI)

of  1.61  (1.32-1.97)  for  having  a body mass  index (BMI)  ≥ 50%
and  of 1.46  (1.15-1.86)  for a  BMI  ≥  95%  in all  patients  with
AD.  This  probability  was  even  greater  if the analysis  was
limited  to  those  persons  with  moderate  and  severe  forms
of  AD  for  a BMI  ≥  50%  (2.46  [1.73-3.51])  and  ≥  95%  (2.95
[1.73-3.51]).  Using  a Korean  database  of 53  769  adolescents
(Korea  Youth  Risk Behavior  Web-based  Survey [KYRBWS]),
Lim  et  al.14 observed  that  individuals  with  AD  were  more
frequently  overweight,  spent  more  time  sitting  for study  or
leisure,  had  a greater  incidence  of  smoking,  and  slept  less.

Atopic  Dermatitis  and  Cardiovascular  Comorbidity

Studies  performed  in the USA and Europe  have  shown  a pos-
itive  association  between  AD  and cardiovascular  comorbid
conditions.  This  association  is greater  in patients  with  more
severe  AD  and/or  longer-term  involvement.17 In a study  per-
formed  in  Taiwan,  Su  et  al.18 compared  20  323  patients
with  DA  with  20  323  controls  and found an OR  of 1.33  (95%
CI,  1.12-1.59;  P  = .001)  for  ischemic  stroke  in  the former.
The  adjusted  probabilities  for  patients  with  mild,  moderate,
and  severe  forms  were  1.20  (95%  CI, 1.00-1.45;  P  =  .052),
1.64  (95% CI,  1.23-2.19;  P = .001),  and  1.71  (95%  CI, 1.15-
2.56;  P  = .008),  respectively.  In  contrast,  in an open  study
of  a  cohort  of  78  702 American  nurses,  of  whom  10%  were
diagnosed  with  AD, no  association  was  found  between  AD
and  acute  myocardial  infarction  in the  multivariate  analysis
adjusted  for  hypertension,  hypercholesterolemia,  and  dia-
betes.  In  addition,  the  clinical  implications  may  be  unclear.
In  this  sense,  a  study  performed  in Germany  found  that
AD  was  associated  with  an  increased  risk  of angina,  hyper-
tension,  and peripheral  arterial  disease,  but  not  with  an
increased  risk  of infarction  or  stroke.19

However,  few  studies  other  than  epidemiological  evalua-
tions  perform  an in-depth  analysis  of  functional  evidence
in  AD and  cardiovascular  disease.  One  example  can  be
found  in  the study  by  Hjuler  et  al.,17 who  showed  that,
in  patients  evaluated  using  computed  tomography  angiogra-
phy,  the prevalence  of  calcium  in  the coronary  arteries  was
greater  in patients  with  AD, even  with  respect  to  psoriasis
and  controls  (45.2%  vs.  29.8%  in psoriasis  and  15.2%  in  con-
trols).  In the same  study,  AD  was  more  frequently  associated
with  mild  involvement  of  a  vessel  (40.7%  vs.  9.1%  controls;
P  = .005).

In any  case,  the low  relevance  of  the  results  or  even
contradictory  results  make  us think  and  lead  us  to  rule  out
eventual  confounders  with  respect  to  AD  and  cardiovascular
disease.

In  this  sense,  a Danish  study  whose  objective  was  to
evaluate  the whole  population  (more  than  5 million  inhabi-
tants)  found  that patients  with  severe  atopic dermatitis  had
a  greater  risk  of  stroke  and  cardiovascular  death.  However,
after  adjusting  for  socioeconomic  status,  smoking,  comor-
bidities,  and  use  of  medication,  the  association  lost its
statistical  significance  (increased  risk  of  stroke  in  patients
with  severe  AD  in models  adjusted  for  sex  and  age [1.51,
1.08-2.10],  but  not  in  models  with  all  variables  controlled
for  [1.19,  0.85-1.65];  increased  risk  of  cardiovascular  death
in  severe  AD in  models  adjusted  for  sex  and age [1.53, 1.23-
1.91],  but  not  in  models  with  all the variables  controlled
for  [1.17, 0.94-1.46]).  In  fact,  and  somewhat  paradoxically,
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the  authors  observed  a  reduction  in the  frequency  of  car-
diovascular  events  in patients  with  mild  AD,  which  they
considered  as  being potentially  associated  with  socioeco-
nomic  level  and better  adherence  to  therapy in this group.20

In  a  population-based  study  of  more  than  250  000 inhabitants
in  Canada,  Drucker  et  al.21 found no  association  between  AD
and  hypertension,  type  II diabetes  mellitus,  acute  myocar-
dial  infarction,  and stroke;  in fact,  even the OR  was  lower
in  these  patients  than in the  healthy  population  (OR,  0.87
[95%  CI,  0.83-0.90],  0.78  [95%  CI,  0.71-0.84],  0.87  [95%  CI,
0.75-1.00],  and  0.79  [95%  CI,  0.66-0.95],  for  hypertension,
diabetes,  myocardial  infarction,  and  stroke,  respectively).

As  possible  confounders,  impaired  quality  of  life  and
psychological  involvement  associated  with  AD  could  favor
unhealthy  habits,  including  sedentary  lifestyle  and  smok-
ing,  which  would  in  turn  increase  the risk  of  morbidity  and
mortality.22 Andersen  et al.23 concluded  that  it was  unlikely
that  AD  itself  was  an independent  factor  for  cardiometabolic
disease  and  considered  that  the differences  between  the
studies  could  be  due  to  difficulties  and  limitations  in the
classification  of  AD, as  well  as  to  interference  of  the disease
in  physical  activity,  body  weight,  and  the  use  of  corticos-
teroids  and  ciclosporin  in treatment.

The  relationship  between  AD  and diabetes  is  also
controversial.24 A  Danish  study  revealed  that  patients  with
type  2 diabetes  mellitus  had higher  rates  of  mutations  in
the  filaggrin  gene,  which  is  a common  finding  in  patients
with  AD.25

Multivariate  studies  found  an  association  between  type
2  diabetes  and  AD, although  they  also  frequently  identi-
fied  confounders  such  as  age,  smoking,  alcohol  consumption,
and  corticosteroids  (both  systemic  and topical).  Thus,  an
increased  frequency  of  adult-onset  diabetes  mellitus  has
been  reported  (OR,  1.41  [1.18-1.68]),  although  this  is  atten-
uated  after  adjustment  for sociodemographic  factors (1.41
[1.18-1.68]).26

Atopic  Dermatitis  and  Cancer

In  their  systematic  review  and  meta-analysis,  Legendre
et  al.27 reported  a slight  increase  in  the  risk  of  lymphoma,
with  a  relative  risk  (RR) of 1.43  (95%  CI, 1.12-1.81).  This
risk  was  very  similar  to  that  reported  by  Rafig  et al.28 in
a  case-control  study  in which  a previous  history  of  aller-
gic  disease  or  eczema  was  associated  with  an increased  risk
(OR)  of  Hodgkin  lymphoma  of  1.4, which  reached  6.18  (95%
CI,  3.04-12.57)  in the  case  of  an  association  with  immuno-
suppression.  It is generally  considered  that  disease  severity,
chronic  inflammation  with  differentiation  toward  a TH2 pat-
tern,  and  long-term  immunosuppressive  therapy  could be
risk  factors  for  developing  cancer.

In contrast,  no  association  has been  found,  or  the  asso-
ciation  found  has  been  an inverse  one  in the  case  of solid
tumors  such  as  pancreatic  or  brain  cancer.  The  incidence
of  IgE-mediated  allergic  diseases,  especially  rhinitis,  has
been  found  in women  with  breast  cancer.29 Here, exces-
sive  immunological  surveillance  and  overexpression  of  IgE,
which  could  favor  cross-presentation  of  neoplastic  antigens
to  dendritic  cells, may  act  as  protective  factors.24

Jensen  et  al.30 found a reduced  risk  of  melanoma  in
patients  with  AD,  although  their  results  were  only  signifi-

cant  in patients  who  had  had  AD  with  more  than  5 years
of  follow-up.  In  contrast,  an increased  incidence  of non-
melanoma  skin  cancer  was  observed,  although  the  results
were  statistically  significant  only  in  the case  of  basal  cell
carcinoma.  A recent  meta-analysis  was  unable  to  show sta-
tistically  significant  differences  between  patients  with  or
without  AD  for the  risk  of  developing  melanoma  or  cuta-
neous  squamous  cell  carcinoma.  However,  it  did reveal  an
increased  risk  of  basal  cell  carcinoma  in patients  with  AD,
although  many  of  the studies  included  did  not adjust  their
findings  for  phenotypic  characteristics  and/or  sun  exposure.

Atopic  Dermatitis  and  Neuropsychiatric
Comorbidities

AD  is  epidemiologically  related  to  an increase  in the fre-
quency  of  psychological  conditions  such as depression,
anxiety,  suicidal  ideation,  and attention  disorders  in the
form  of attention  deficit or  hyperactivity.  In the literature,
increased  ORs in patients  with  AD  have  been  reported  for
depression  (3.27  [1.61-6.62]),  anxiety  (2.01  [1.10-3.68]),
and  suicidal  ideation  (2.03  [1.20-3.45])  in nonadjusted
models.  This  effect  is attenuated  in  adjusted  models  (1.32
[0.75-2.33]).

The presence  of  AD or  other  atopic diseases  before  age 3
years  increases  the  possibility  of  attention  deficit or  hyper-
activity  disorders  (adjusted  OR, 1.3  [1.1-1.6])  or  autism  (OR,
3.04  [2.13-4.34]),  which  is  greater  in  severe  forms.21

While  the presence  of  proinflammatory  cytokines  able  to
cross  the  blood-brain  barrier  may  play  a  role  in these pro-
cesses,  there  may  also  be numerous  confounders,  such as
harmful  effects  on  quality  of life,  chronic  pruritus,  and  sleep
disorders.31

Atopic  Dermatitis  and  Ocular  Comorbidities

The  eventual  impact  of  dupilumab,  an  anti---IL-4/13  agent,
and  other  interleukin  inhibitors  (e.g.,  tralokinumab)  on
keratoconjunctivitis  in some  patients  has brought  to  the
forefront  the well-known  association  between  AD  and  var-
ious  ocular  manifestations.32 A recent  review  found  a
significant  association  between  AD  and  a  greater  risk  of  con-
junctivitis,  keratitis,  and  keratoconus,  with  respect  to the
general  population.  The  risk  was  also  associated  with  the
severity  of the  skin  condition.

Furthermore,  an association  was  found between  the  risk
of  cataracts  in individuals  aged  less  than  50  years,  although
no  greater  risk  of  glaucoma  was  detected.33

Atopic  Dermatitis  and  Autoimmune  Diseases

AD  has been  associated  with  various  autoimmune  diseases,
such  as  alopecia  areata,  vitiligo,  lupus  erythematosus,
chronic  urticaria,  and  inflammatory  bowel disease.  In con-
trast,  the  TH1/TH2  dichotomy  might  explain  the  inverse
association  with  processes  such as  multiple  sclerosis  or
type  1 diabetes,  although  some  recent  meta-analyses  were
unable  to  establish  an association  between  both  processes.21
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Conclusions

There  is  evidence  to  consider  that the  chronic  inflamma-
tion  underlying  AD  could  justify  the occurrence  of  numerous
atopic  and  nonatopic  comorbid  conditions.  However,  most
evidence  is  based on  epidemiological  and  not  mechanistic
data.  Furthermore,  the  results  can  be  affected  by  numerous
confounders.  In  many  of  these  comorbid  conditions,  aspects
associated  with the  magnitude  of  the inflammation  or  even
with  diverse  phenotypes  may  have to be  taken  into  account
and  clarified  in future  studies.
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