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Abstract:
Atopic dermatitis (AD) is a common, chronic inflammatory skin condition affecting a substantial number of individuals
globally. Managing AD is a common challenge not only for patients but also for primary care practitioners (PCPs), as
they are frequently called to help/care for patients who are seeking relief from its distressing symptoms. This paper
presents a concise guide to an eczema self-care routine, which may serve as a valuable resource for PCPs seeking to
improve  long-term  AD  management  in  their  patients.  We  discuss  the  importance  of  addressing  skin  barrier
dysfunction  and  highlight  using  emollients  with  active  ingredients  as  fundamental  components  of  AD  care.
Additionally,  we  introduce  an  easy-to-follow  3C  (Cleanse,  Control,  Calm)  approach  to  daily  AD  self-care  that
strengthens skin barrier function, supports steroid-sparing, and helps break the cycle of symptomatic treatment. By
equipping PCPs with up-to-date knowledge of AD pathophysiology and evidence-based management strategies, this
guide seeks to enhance the quality of care provided by PCPs, thereby improving the well-being of individuals living
with AD.
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1. INTRODUCTION
Atopic  dermatitis  (AD)  is  a  highly  prevalent  chronic

inflammatory skin condition, affecting approximately 2.6%
of  the  global  population,  including  2.0%  of  adults  and
4.0%  of  children  worldwide  [1].  AD  is  characterised  by
dryness (xerosis), redness (erythema), and intense itching
(pruritus),  which promotes  a  vicious  “itch-scratch cycle”
that exacerbates inflammation and contributes to disease
progression  [2-4].  The  burden  of  AD  extends  beyond
physical  symptoms,  affecting  individuals’  quality  of  life
(QoL) by disrupting sleep, causing social difficulties, and
limiting daily activities [3, 5].

(Fig. 1) Provides an overview of the major challenges
AD  patients  face,  including  difficulties  in  diagnosis,
treatment  efficacy/safety  and  adherence  challenges,  and
gaps in long-term disease management. Diagnosis remains
a significant unmet need, especially for atypical cases, as
it  depends  heavily  on  healthcare  professionals’  clinical
expertise [6, 7]. A 2022 market research study in Thailand
found that 47% of adults with AD were unaware of their
condition,  highlighting  the  risk  of  delayed  or  inaccurate
diagnosis,  which  in  turn  can  contribute  to  suboptimal
treatment  strategies,  worsened  symptoms,  and  reduced
QoL.
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Following diagnosis, AD management typically follows a
stepped-care  approach.  First-line  management  consists  of
emollients, followed by topical corticosteroids (TCS), topical
calcineurin inhibitors (TCIs), or topical phosphodiesterase 4
inhibitors  for  persistent  symptoms  [8-10].  In  moderate  to
severe  cases,  systemic  therapies  such  as  systemic
immunosuppressants, biologics, Janus kinase (JAK) inhibitors,
and  ultraviolet  B  (UVB)  phototherapy  may  be  necessary
[8-10].  While  these  treatments  provide  symptomatic  relief,
concerns remain about long-term reliance on certain options.
For instance, prolonged or inappropriate TCS use has been
associated  with  adverse  effects,  such  as  skin  thinning,
enlarged  blood  vessels,  and  potential  systemic  absorption;
therefore,  potential  long-term effects  should  be considered
[11-14]. In addition to safety concerns, experiences with the
adverse  effects  of  pharmacological  treatments  may  reduce
treatment adherence [15], further contributing to suboptimal
long-term management. Such management approaches may
also impact long-term treatment affordability, while access to
specialised treatment modalities such as UVB phototherapy
may be limited (Fig. 1) [5].

Since  repeated  short-term symptomatic  treatment  does
not  fully  address  the  chronic  nature  of  AD,  long-term
management  requires  a  comprehensive  approach  that
extends  beyond  reactive  treatment.  Alongside  “as-needed”
symptomatic treatments, daily self-care plays a central role
in  maintaining  remission  and  preventing  flare-ups  [16-18].
However, patients often report that they lack the resources,
knowledge,  skills,  and/or  confidence  needed  to  effectively
manage their condition on a daily basis (Fig. 1) [16]. While
dermatology guidelines recommend evidence-based self-care
practices,  such  as  regular  emollient  use  even  during
remission,  these  recommendations  are  often  fragmented
across  multiple  sources  and  not  presented  in  a  patient-
friendly  manner,  making  it  challenging  for  patients  to

integrate them into a regimen that they can easily follow [8,
19-24].

Addressing  this  gap  requires  helping  patients  establish
self-care routines, in addition to educational interventions to
improve  patients’  or  caregivers’  understanding  of  the
condition. Frontline primary care practitioners (PCPs), such
as  general  practitioners  and  community  pharmacists,  are
often  consulted  for  day-to-day  management  of  mild  to
moderate AD symptoms and are therefore well-positioned to
reinforce  effective  self-care  strategies  [25-28].  Alongside
their  traditional  roles  in  prescribing,  dispensing,  and
advising  on  medication  use,  PCPs  could  also  help  promote
certain aspects of self-care to AD patients.

In this paper, we aim to provide PCPs with relevant and
practical information to support them in patient consultations
for mild (SCORAD<25) to moderate (SCORAD<50) AD [29].
We  explored  the  literature  to  retrieve  articles  on  the
following  topics:  (1)  AD  pathophysiology,  treatment
strategies,  and  self-care  practices;  (2)  major  dermatology
guidelines and position statements on AD management; and
(3)  commonly  used  active  ingredients  in  emollients  (e.g.,
humectants,  soothing/antipruritic  agents).  Methodological
considerations for this narrative review included a content-
led  search  strategy  conducted  in  PubMed  in  2023,
supplemented  by  manual  screening  of  reference  lists  from
relevant articles. No restrictions were placed on publication
date or study type. Based on the reviewed literature, we (i)
address the importance of skin barrier dysfunction in AD, (ii)
highlight  the  crucial  role  of  emollients  with  active
ingredients  in  AD  management,  and  (iii)  present  the  3Cs
(Cleanse,  Control,  Calm)  approach  for  self-care.  The  3Cs
represent  a  simple,  evidence-based  daily  self-care  regimen
that  complements  AD  treatment  while  aligning  with  best-
practice  recommendations  to  help  reduce  treatment
“cycling”  and  over-reliance  on  TCS  use.

Fig. (1). Unmet needs in mild/moderate atopic dermatitis (AD) management.
An illustration of  the major challenges in managing AD.,  emphasising the important role of  consistent self-care practices to improve
management outcomes alongside concerns of early and accurate diagnosis, treatment safety, tolerability, accessibility, affordability, and
efficacy.
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2.  IMPORTANCE  OF  HEALTHY  SKIN  BARRIER
FUNCTION IN AD MANAGEMENT

In  a  healthy  state,  the  skin  is  a  protective  barrier
against external factors such as mechanical, chemical, and
microbial irritants [30]. The disruption of the skin barrier,
primarily from defects in barrier integrity [31-34], leads to
increased  transepidermal  water  loss  (TEWL),  which
indicates  a  rise  in  skin  permeability  and  reduced
protection  against  external  irritants  and  allergens.
Consequently, the entry of external irritants and allergens
can trigger an immune response,  promote inflammation,
and ultimately result in AD flare-ups and skin lesions, all of
which further compromise the skin barrier [30, 35]. If left
untreated, this can lead to a relentless and vicious cycle,
emphasising  the  importance  of  maintaining  healthy  skin
barrier function to manage AD [36].

2.1.  Factors  Contributing  to  Skin  Barrier
Dysfunction in AD

Disruptions to skin barrier homeostasis can be due to a
combination  of  factors.  The  outermost  layer  of  the
epidermis,  known  as  the  stratum  corneum  (SC),  plays  a
pivotal  role  in  maintaining  skin  integrity.  It  comprises
multiple  layers  of  flattened,  non-nucleated  corneocytes
surrounded  by  numerous  flat  lamellar  sheets  containing
ceramides,  cholesterol,  and  free  fatty  acids  (FFAs)  [37,
38].  Alterations  in  the  lipid  content,  composition,  and
organisation of the SC are leading causes of compromised
skin  barrier  function  observed  in  individuals  with  AD
[39-41].  Exposure  to  external  factors,  such  as  irritants,
allergens, microbial agents or extreme weather conditions,
can  also  contribute  to  skin  barrier  dysfunction  and
exacerbate  AD  symptoms  such  as  dryness  and
inflammation  [3].  Moreover,  in  individuals  with  AD,  the
skin’s  pH  balance  is  often  beyond  the  normal  slightly
acidic  range  of  4  to  6  [42].  This  shift  weakens  the  lipid
barrier,  increases  protease  activity,  and  impairs  normal
moisture retention [43]. Collectively, these factors lead to
increased  susceptibility  to  environmental  irritants  and
vulnerability  to  further  damage.

A  healthy  skin  microbiome  is  equally  crucial  for
maintaining  immune  homeostasis  and  preventing
colonisation  by  pathogens  [44,  45].  Studies  consistently
show that during AD flare-ups, the opportunistic pathogen
Staphylococcus aureus  significantly  increases  in  relative
abundance  while  diversity  in  the  skin  microbiota
decreases,  leading  to  dysbiosis  [46-48].  This  imbalance
can lead to inflammatory cascades because of the complex
interplay between skin commensals and immune effectors
[4, 30, 49]. Studies in mouse models and clinical settings
have  demonstrated  that  antibiotic-based  interventions
targeting  the  skin  microbiota  can  effectively  reduce  S.
aureus  levels,  increase  microbial  diversity,  and  alleviate
AD symptoms [50, 51], further emphasising the vital role
of a healthy microbiome in AD management.

Recent research suggests that bacterial biofilms play a
central  role  in  various  dermatological  conditions;  their

relevance to skin barrier  disruption in AD has also been
recently  proposed  [reviewed  in  reference  [52].  Biofilms
within  AD  skin  lesions  can  infiltrate  sweat  ducts,
intensifying  itching  and  causing  additional  skin  barrier
damage  due  to  scratching,  or  can  trigger  the  host’s
immune system to activate self-destructive responses in its
tissues [53, 54].

Given  the  interplay  between  pH  balance,  microbial
dysbiosis,  and  biofilm  formation,  maintaining  the  skin’s
natural acidic pH is vital. The elevated pH in the inflamed
skin  of  AD  patients  favours  pathogen  colonisation  and
reduction  in  microbiome  diversity  [49,  55].

Taken  together,  addressing  factors  that  cause  skin
barrier dysfunction and microbial dysbiosis is essential for
effective long-term AD management.

3. ADDRESSING SKIN BARRIER DYSFUNCTION AND
MICROBIAL  DYSBIOSIS  THROUGH  THE  USE  OF
EMOLLIENTS  WITH  ACTIVE  INGREDIENTS

There  has  been  an  increasing  interest  in  using  non-
medicated emollient preparations with active ingredients
to  target  different  mechanisms  in  AD  pathophysiology
[20]. These active ingredients can be classified according
to  their  functions,  including  agents  that  strengthen  the
skin  barrier,  humectants,  occlusive  agents,
soothing/antipruritic  agents,  and  agents  that  support
healthy  microflora  (Table  1).

3.1. Increasing Skin Hydration and Reducing TEWL
with Anti-inflammatory Effects

Increasing  the  skin’s  moisture  content  is  vital  and
forms  the  foundation  for  AD  management  regimens.
Emollients are topical preparations that help maintain skin
hydration  by  combining  humectants,  which  attract  and
retain water within the SC, and occlusives, which form a
protective  film  to  reduce  TEWL  [20].  Although  basic
emollients  containing  efficient  humectants,  such  as
glycerin and urea, can promote skin hydration and reduce
TEWL, they lack active ingredients that can help address
the underlying pathophysiological processes in AD [56-59].
Therefore,  emollients  containing  soothing/antipruritic
agents can further help alleviate the inflammation, itching,
and  discomfort  associated  with  AD.  Several  soothing
agents  found  to  be  effective  in  relieving  itch  include
niacinamide  ,  palmitoyl  ethanolamide,  stearyl
glycyrrhetinate,  glycyrrhetinic  acid,  and  licochalcone  A,
and  these  are  commonly  found in  emollients  with  active
ingredients [60-68]. Current evidence supports the clinical
efficacy  of  emollients  with  active  ingredients  in
maintaining  a  healthy  skin  barrier  and  synergy  with
topical  therapies  during  flare-ups  [69].  For  example,
recent  studies  suggest  that  topical  emollients  with
physiological  lipids  can  replenish  deficient  skin  lipids  in
individuals with AD, helping restore barrier integrity and
improve  skin  health  by  promoting  lamellar  membrane
production  [70].  Some  of  these  ingredients  include
ceramides,  fatty  acids,  hyaluronic  acid,  dexpanthenol,
squalane,  and  isostearyl  isostearate  (Fig.  2)  [71-77].
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Table 1. Active ingredients* for AD management [100-104].

Category Key Benefits Ingredient Examples

Humectants Promote hydration of the SC by attracting and
retaining water.

Natural moisturising factors like amino acids, urea, lactic acids, and
pyrrolidone carboxylic acid (PCA).

Other moisturising factors like glycerin, hyaluronic acid, glycols (e.g.,
propylene glycol, polyethylene glycol [PEG], butylene glycol), sugars and

sugar alcohols (e.g., fructose, glucose, inositol, mannitol, sorbitol).

Occlusive agents
Create a protective, hydrophobic layer on the

skin surface, thus reducing TEWL and shielding
the skin from external irritants.

Petrolatum, paraffin, beeswax, carnauba wax, lanolin, dimethicone,
methicone, polysiloxane, cyclomethicone.

Skin barrier supporting
agents

Restore and strengthen the skin barrier to
enhance resilience and reduce water loss.

Skin identical lipids like ceramides, fatty acids (e.g., linoleic acid, stearic
acid), sterols, cholesterol derivatives, squalane, triglycerides, isostearyl

isostearate (ISIS).
Essential fatty acid-rich oils like evening primrose oil, grape seed oil,

safflower oil, canola oil, sunflower oil, flaxseed oil, almond oil, borage oil.

Soothing/antipruritic agents
Alleviate skin irritation, reduce redness and

itchiness, and promote comfort by calming the
skin and supporting its natural repair processes.

Vitamins A, E, B (e.g., niacinamide), dexpanthenol (provitamin B5),
glycyrrhetinic acid, stearyl glycyrrhetinate, licochalcone A, aloe vera, oat

extract, bisabolol, palmitoyl ethanolamide, polidocanol,
menthoxypropanediol, cooling agents (e.g., menthol, camphor), tannins.

Healthy microflora
supporting agents

Promote the restoration and balance of a healthy
skin microbiome while inhibiting skin colonisation

by pathogenic microorganisms.

α-glucan oligosaccharide, alditols (e.g., xylitol), lysates (e.g., Vitreoscilla
filiformis).

*This is a non-exhaustive list. Some of the ingredients may fit into multiple categories. SC: Stratum corneum; TEWL: Transepidermal water loss.

Fig. (2). Active ingredients improve skin barrier function in AD. A schematic overview of therapeutic strategies in AD management. It
illustrates how active ingredients, such as (A) pH-balancing cleansers, (B) skin barrier supporting agents, (C) humectants and occlusives,
(D) prebiotics, and (E) soothing/antipruritic agents, contribute to restoring skin barrier function and improving overall skin health in AD
management.
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3.2.  Promoting  Beneficial  Skin  Microflora  Balance
Through Topical Prebiotics

It  is  still  unclear  whether  topical  prebiotics  have  a
positive  impact  on  dysbiosis  in  AD  patients,  mainly
because  these  ingredients  are  often  included  in  more
complex  formulations  in  studies.  The  literature  shows
variability  and  conflicting  findings  about  their
effectiveness [78]. Nevertheless, dermatologists recognise
that promoting microbial equilibrium is a key element of
AD  therapies  and  favour  the  development  of  skincare
products for AD that can preserve a balanced and healthy
skin  microbiome  [79].  A  recent  in  vitro  study  indicated
that a 5% concentration of galacto-oligosaccharides has a
significant  stimulating  effect  on  S.  epidermidis  while
exhibiting inhibitory effects on S. aureus, and these effects
were  observed  in  both  nutrient  broth  and  cosmetic
formulations [80]. In an in vitro study, xylitol, a naturally
occurring sugar alcohol, was shown to inhibit the growth
of S. aureus and Cutibacterium acnes at a concentration of
5% commonly used in skin products, while promoting the
growth  of  S.  epidermidis  at  a  lower  concentration  (1%)
[81].  Even  though  these  findings  suggest  xylitol  can
modulate skin microbiota selectively,  further research is
necessary to explore how this modulation impacts immune
system functioning in the skin. Growing evidence suggests
that  prebiotics  like  galacto-oligosaccharides  and  xylitol
may  aid  restoration  of  a  healthy  skin  microbiome  and
deter colonisation with pathogenic species in individuals
with AD (Fig. 2) [82-84] .

4.  SUPPORTING  EFFECTIVE  SELF-CARE  FOR  AD
MANAGEMENT

In  alignment  with  major  dermatology  guidelines  and
position  statements,  we  propose  that  practical  and
effective  AD  self-care  encompasses  avoiding  triggers,
proper  infection  control,  adherence  to  recommended
treatment  regimens  (when  required),  and  a  simple  daily
self-care routine [8, 20-24].

Avoiding  environmental  triggers  is  crucial  for  AD
patients  due  to  their  compromised  skin  barrier  and
underlying inflammation. Triggers vary among individuals
and  may  include  certain  foods,  environmental  allergens,
pollution, harsh fabrics, extreme temperatures, excessive
sweating, and stress [30, 85]. For example, air pollution,
such as exposure to particulate matter and volatile organic
compounds, can disrupt the skin microbiome and barrier,
exacerbating  inflammation  and  dryness  [86].  Since
complete  avoidance  of  environmental  triggers  is
unrealistic,  effective  infection  control,  such  as  regular
cleansing, is critical for preventing pathogen entry in AD
patients  with  a  weakened  skin  barrier  [36].  However,
selecting  appropriate  cleansers  can  be  challenging,  as
certain surfactants may cause irritation or disrupt skin pH
[87].  Therefore,  it  is  advisable  for  AD  patients  to  use
“gentle”  cleansers  containing  non-ionic  and  amphoteric
surfactants [21].

Since flares may still occur, it is essential for patients
to adhere to their prescribed treatment regimens. Delayed

initiation,  misapplication,  or  premature  termination  of
prescribed  treatments  can  aggravate  the  condition  [15,
88].  Evidence also suggests  that  those with moderate to
severe  AD  and  frequent  relapses  may  benefit  from
proactive therapy, which involves scheduled, intermittent,
long-term use of TCS or CNIs on previously affected skin
alongside daily moisturisation, though this is beyond the
scope of this paper [89].

Adherence, whether to treatment regimens or self-care
practices, can be challenging for many patients due to the
complexity of routines and concerns about treatment side
effects. Simplifying self-care approaches can help patients
integrate these practices more easily into daily routines,
potentially improving adherence and long-term outcomes
[21, 22, 69]. PCPs can play an important role in long-term
AD  management  by  providing  patients  with  reliable
information and practical advice for day-to-day skin care
and protection. We see two important and complementary
roles for PCPs in supporting patients with AD. First, while
advising  patients  on  appropriate  medication  use  and
promoting  medication  adherence  (e.g.,  to  prescribed
topical therapies), PCPs can help reinforce the benefits of
daily emollient-based skincare routine, as recommended in
professional guidelines [8, 20-24]. Second, they can help
patients  navigate  the  wide  variety  of  available  skincare
products by recommending formulations or ingredients for
AD management that are supported by scientific evidence
[59, 90].

A key aspect of this guidance is educating patients on
the correct quantity and frequency of product application.
For  example,  the  fingertip  unit  (FTU)  corresponds  to
approximately  0.5  grams  of  topical  product  when
squeezed from a standard tube with a 5 mm nozzle from
the tip of an adult’s index finger to the first crease [91].
The  FTU  method  provides  a  simple,  consistent  guide  to
ensure proper dosing for effective treatment (e.g.,  about
2.5 FTUs are required to adequately cover the entire face
and  neck  for  adults).  Additionally,  PCPs  can  educate
patients  on  tailoring  their  skincare  routines  to  different
AD  phases.  When  no  skin  lesions  are  present,  patients
should  focus  on  gentle  cleansing  and  skin  barrier
protection  as  part  of  the  daily  care  regimen.  During
increased lesion activity, emollients with soothing agents
can  be  introduced  alongside  continued  gentle  cleansing
and  skin  barrier  protection.  In  flare-ups,  it  is  crucial  to
initiate  prescribed  treatments  while  maintaining  a
regimen  that  relieves  itchiness,  gently  cleanses,  and
provides skin barrier protection on the affected areas. As
flare-ups  resolve,  patients  can  return  to  their  regular
gentle  cleansing  and  skin  barrier  protection  routine  to
support long-term skin health and comfort (Fig. 3).

5.  CLEANSE,  CONTROL,  CALM:  IMPLEMENTING  A
SIMPLE  SYNERGISTIC  APPROACH  TO  AD
MANAGEMENT

To facilitate effective consultations with AD patients,
here  we  present  an  easy-to-follow  3C  (Cleanse,  Control,
Calm)  approach  for  daily  mild  to  moderate  eczema  skin
care routine [8, 20-24] (Fig. 4).
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Fig. (3). Holistic skin care during and outside of flare-up periods. Holistic skin care is an essential part of AD management throughout
and outside of  AD flare-ups.  Holistic  skincare emphasises (1)  the need for itch relief  using emollients with active ingredients during
increased lesion activity, (2) the initiation of prescribed treatments during flare-ups while continuing itch relief, and (3) the continuation of
itch relief into the resolution phase until completely flare-free. It highlights the importance of regular gentle cleansing and skin barrier
protection throughout all stages to maintain long-term skin health.

Fig.  (4).  3C  concept:  simple,  sustainable  self-care  for  long-term  AD  management.  An  overview  of  the  3C  (Cleanse,  Control,  Calm)
approach as  a  simple daily  skincare regimen for  AD patients  aimed at  supporting longer flare-free periods,  maintaining skin barrier
integrity, and managing the itch-scratch cycle.
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Calm
Break the itch-scratch cycle by: 

✓ Alleviating itchiness to reduce further 

irritation

✓ Repairing the compromised skin barrier

✓ Increasing skin hydration 

✓ Avoid scratching affected areas

✓ Use topical therapeutic options as recommended 

✓ Use emollients containing soothing agents

✓ Seek medical advice if symptoms persist or worsen
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5.1. Cleanse
Proper cleansing is a critical step in AD management

as  it  helps  remove  allergens,  irritants,  and  harmful
bacteria from the skin, reducing the risk of flare-ups and
infections  [8,  20-22,  92].  A  prospective  study  found that
using  a  gentle  cleanser  containing  non-ionic  and
amphoteric-based surfactants and other supportive active
ingredients  resulted in  significantly  greater  skin  surface
hydration  after  29  days  than  water  alone  (5.16  vs  3.65
arbitrary  units;  p  = 0.011).  Notably,  the  gentle  cleanser
did  not  affect  the  skin’s  pH,  microbiome biodiversity,  or
TEWL compared with the control group treated with water
only [93]. The advantages of gentle cleansing for AD were
demonstrated  in  a  randomised  controlled  trial,  in  which
the  use  of  body  wash  formulations  containing  lipids  and
zinc  pyrithione  for  four  weeks  was  associated  with
significant reductions in S. aureus colonisation, improved
microbial  diversity,  reduced  corticosteroid  usage,  and
clinically  meaningful  improvements  in  SCORAD  scores
compared  with  baseline  [94].  These  data  suggest  that
gentle cleansers can help maintain healthy skin hydration
and  contribute  to  improved  skin  health  and  symptom
control.

Harsh  soaps  or  cleansers  containing  fragrances  and
other potential irritants should be avoided by AD patients
as they can disrupt the skin barrier and potentially worsen
AD  symptoms  [87,  92].  Moreover,  according  to  Thai
guidelines,  it  is  advisable  to  maintain  the  water
temperature between 27–30°C to prevent skin dehydration
during  bathing.  Additionally,  it  is  recommended  to  limit
bathing time to 5–10 minutes, followed by a gentle drying
of  the skin  [92].  PCPs should guide patients  in  choosing
gentle, pH-balanced cleansers that do not strip the skin of
its  natural  lipids,  thus  minimising  skin  irritation  and
dryness.  Patients  may  also  be  encouraged  to  select
cleansers  with  emollient  or  moisturising  ingredients  to
provide  added  hydration  and  help  soothe  dry,  itchy  skin
[21].

5.2. Control
Achieving  control  of  AD  requires  preserving  the

integrity  of  the  skin  barrier,  promoting  healthy  skin
microflora,  and  preventing  the  entry  of  irritants  and
allergens, which can trigger or promote inflammation. The
core of this approach is the consistent use of emollients to
maintain  skin  hydration  and  a  healthy  lipid  lamellar
structure,  thereby  enhancing  overall  skin  function  [69,
95].  Two  randomised  studies  evaluated  the  effect  of  an
emollient  formulation  containing  active  ingredients  to
strengthen  the  skin  barrier  and  support  healthy  skin
microflora.  The  use  of  the  emollient  formulation
containing these ingredients reduced TEWL significantly
(N = 23, -168.36 vs. -123.38 g/m2/h, p = 0.023), improved
skin  hydration,  and  increased  mean  intercellular  lipid
lamellae  length  from  baseline  (day  22:  120.61  vs.  35.85
nm/1000nm2, p < 0.001). Additionally, the formulation did
not adversely affect bacterial viability [96]. Furthermore, a
separate study evaluated the effectiveness and safety of a
topical  emollient  containing  panthenol  in  a  3-month
maintenance treatment regimen for infants and children.

This research revealed that the treatment group exhibited
a significant reduction in AD severity scores, achieving a
notably higher success rate (i.e., the proportion of subjects
without  flares  at  the  study  end)  compared  with  the
reference group (99% vs 77%, p = 0.083), suggesting that
regular  use  of  skin  care  products  may  contribute  to  the
prevention  or  reduction  of  AD  flare-ups  [97].  Therefore,
regular use of emollients with active ingredients in an AD
management  routine  can  help  maintain  skin  health  and
promote long-term control of symptoms.

Hence,  patients  with  mild  to  moderate  AD  may  be
recommended to use emollients on a daily basis, together
with gentle cleansing [8, 20-24]. Furthermore, in addition
to  recommending  suitable  products,  PCPs  should  be
mindful  that  the  recommended  emollient  dosage  varies
based on individual factors, such as age and extent of skin
involvement.  For  example,  dermatology  guidelines
recommend emollient application of up to 200 g/week for
young children and up to 500 g/week for adults [20, 92].
Therefore,  PCPs  should  offer  guidance  to  patients
following  these  age-specific  recommendations.  As  a
practical  point,  the  FTU  method  can  help  patients
accurately  gauge  the  amount  of  emollient  needed  for
effective  eczema  management.  One  FTU  (~  0.5  g)  of
emollient  is  sufficient  for  application  to  two  adult  palm
areas,  corresponding  to  approximately  2%  of  an  adult’s
body surface area [20].

5.3. Calm
Using  products  specifically  formulated  to  aid  in

soothing and healing AD lesions is important during flare-
ups but also beneficial within a daily skincare regimen [8,
20-24].  In a blinded, randomised pilot  trial,  an emollient
preparation  containing  soothing  agents,  including
dexpanthenol  and  glycyrrhetinic  acid,  demonstrated
significant  improvements  in  TEWL,  skin  hydration,  and
itch  relief  compared  with  no  treatment  [98].  In  another
double-blinded, randomised trial, an emollient containing
soothing  agents,  including  licochalcone  A,  significantly
reduced relapse rates within 12 weeks compared with the
vehicle  arm  (28.6%  vs  71.4%;  p  <  0.01).  The  results
demonstrated  the  emollient’s  ability  to  maintain  barrier
homeostasis  while  effectively  reducing  itch  [99].  These
studies support using itch-relieving ingredients alongside
an  emollient-based  skincare  regimen  as  needed  during
flare-ups  to  promote  recovery.

Accordingly, when AD patients experience flares, PCPs
may  advise  patients  to  use  topical  treatment  and
emollients  with  soothing  active  ingredients  (Table  1).
However,  if  the  symptoms  persist,  patients  should  seek
advice from a dermatologist. To effectively manage flare-
ups,  it  is  important  to  remind  patients  to  refrain  from
scratching or picking at affected areas and promptly treat
any signs of infection [8, 20-24].

CONCLUSION
Emollients  play  a  crucial  role  in  the  long-term

management of AD. Recent evidence strongly supports the
inclusion  of  specific  active  ingredients  in  emollient
formulations for daily skin care, which have been shown to
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reduce  the  frequency  of  flare-ups  with  regular  use.
Ingredients  such  as  physiological  lipids,  prebiotics,
soothing  agents,  and  humectants  address  key
pathophysiological  processes  in  AD  and  have
demonstrated efficacy in improving skin barrier integrity,
enhancing  hydration,  relieving  itch,  and  restoring  the
health of  the skin microbiome.  Using emollient  products
containing  these  ingredients  can  provide  much-needed
relief  and help  AD patients  break  the  itch-scratch  cycle.
Combining such skin care regimens with other proactive
self-care  measures,  such  as  avoiding  environmental
triggers  and  practising  effective  infection  control,  may
help  patients  achieve  better  long-term  control  of  their
condition.

Here,  we  proposed  a  simple,  evidence-based  eczema
care  routine  that  can  serve  as  a  resource  for  PCPs
managing  patients  with  mild  to  moderate  AD.  This  3C
approach incorporates ingredients known to be effective
in restoring and maintaining a healthy skin barrier in AD
patients. Emollients form the foundation of daily skincare
and  can  be  used  alongside  topical  therapies  to  enhance
effectiveness.  However,  in  cases  where  flare-ups  persist
and prove difficult to control, patients should be referred
to a dermatologist for specialised care. Cleanse highlights
the significance of gently removing environmental irritants
and  allergens  while  preserving  the  skin’s  natural  lipids
and physiological pH levels. Control emphasises the daily
use  of  key  ingredients  that  strengthen  and  maintain  a
healthy skin barrier. Calm addresses the management of
flare-ups as needed by applying formulations that contain
soothing  ingredients  to  alleviate  symptoms  and  support
skin healing. Following this daily routine and utilising the
identified  beneficial  ingredients  can  help  patients  break
the  itch-scratch  cycle  and  manage  their  condition  more
effectively in the long term.

The  3C  framework  is  derived  from  principles  and
evidence-based  practices  recommended  in  various
guidelines  and  supported  by  studies;  however,  we
acknowledge that it has not been directly evaluated as a
structured regimen for  self-care  in  patients  with  mild  to
moderate AD. Further research is needed to assess how it
may  influence  adherence  and  outcomes  in  real-world
practice.

Daily  self-care  forms  the  foundation  of  holistic
approaches  to  AD  management,  supporting  the  use  of
active  treatment  regimens  as  required  for  individual
patients. From the healthcare professionals’ perspective,
staying  up  to  date  with  emerging  therapy  options  and
other  complementary  aspects  of  AD  management  is
essential.  One of these aspects is comprehensive patient
support, which may include regular follow-ups to improve
adherence  to  both  prescribed  treatments  and  self-care
routines, addressing the long-term psychological impacts
of  AD,  and  structured  education  programs  that  are
patient-centred  and  culturally  sensitive.  Although  a
detailed discussion of these aspects is beyond the scope of
this paper, we recognise the need for a holistic approach
that integrates medical, psychological, and social support
to  improve the quality  of  care for  individuals  living with
AD.

AUTHORS’ CONTRIBUTIONS
S.W.:  W.L.:  W.W.:  R.N.:  S.C:  participated  in

conceptualisation,  writing,  reviewing,  and  editing  of  the
manuscript.

LIST OF ABBREVIATIONS

AD = Atopic Dermatitis
PCP = Primary Care Practitioners
TCS = Topical Corticosteroids
CNI = Calcineurin Inhibitors
JAK = Janus Kinase
UVB = Ultraviolet B
SCORAD = SCORing Atopic Dermatitis
TEWL = Transepidermal Water Loss
SC = Stratum Corneum
FTU = Fingertip Unit

ETHICS  APPROVAL  AND  CONSENT  TO
PARTICIPATE

Not applicable.

HUMAN AND ANIMAL RIGHTS
Not applicable.

CONSENT FOR PUBLICATION
Not applicable.

AVAILABILITY OF DATA AND MATERIALS
Not applicable.

FUNDING
The writing and editorial support was funded by Bayer

Thai Co., Ltd.

CONFLICT OF INTEREST
The authors declare no conflict of interest, financial or

otherwise.

ACKNOWLEDGEMENTS
Medical writing and editorial support were provided by

Tech Observer Asia Pacific Pte. Ltd.

REFERENCES
Tian  J,  Zhang  D,  Yang  Y,  et  al.  Global  epidemiology  of  atopic[1]
dermatitis:  A  comprehensive  systematic  analysis  and modelling
study. Br J Dermatol 2023; 190(1): 55-61.
http://dx.doi.org/10.1093/bjd/ljad339 PMID: 37705227
Mack  MR,  Kim  BS.  The  itch–scratch  cycle:  A  neuroimmune[2]
perspective. Trends Immunol 2018; 39(12): 980-91.
http://dx.doi.org/10.1016/j.it.2018.10.001 PMID: 30471983
Yosipovitch G, Misery L, Proksch E, Metz M, Ständer S, Schmelz[3]
M. Skin barrier damage and itch: Review of mechanisms, topical
management  and  future  directions.  Acta  Derm  Venereol  2019;
99(13): 1201-9.
http://dx.doi.org/10.2340/00015555-3296 PMID: 31454051
Bieber T. Atopic dermatitis. Ann Dermatol 2010; 22(2): 125-37.[4]
http://dx.doi.org/10.5021/ad.2010.22.2.125 PMID: 20548901

http://dx.doi.org/10.1093/bjd/ljad339
http://www.ncbi.nlm.nih.gov/pubmed/37705227
http://dx.doi.org/10.1016/j.it.2018.10.001
http://www.ncbi.nlm.nih.gov/pubmed/30471983
http://dx.doi.org/10.2340/00015555-3296
http://www.ncbi.nlm.nih.gov/pubmed/31454051
http://dx.doi.org/10.5021/ad.2010.22.2.125
http://www.ncbi.nlm.nih.gov/pubmed/20548901


3C for Simpler Self-care for Atopic Dermatitis 9

Tsai  TF,  Rajagopalan  M,  Chu  CY,  et  al.  Burden  of  atopic[5]
dermatitis in Asia. J Dermatol 2019; 46(10): 825-34.
http://dx.doi.org/10.1111/1346-8138.15048 PMID: 31436343
Lobefaro F,  Gualdi  G,  Di  Nuzzo S,  Amerio P.  Atopic dermatitis:[6]
Clinical  aspects  and  unmet  needs.  Biomedicines  2022;  10(11):
2927.
http://dx.doi.org/10.3390/biomedicines10112927 PMID: 36428493
Patrizi  A,  Costanzo  A,  Patruno  C,  Busà  VM,  Chiricozzi  A,[7]
Girolomoni G. Unmet needs in atopic dermatitis management: An
expert consensus. J Dermatolog Treat 2022; 33(5): 2459-65.
http://dx.doi.org/10.1080/09546634.2021.1967267  PMID:
34445932
Wollenberg  A,  Christen-Zäch  S,  Taieb  A,  et  al.  ETFAD/EADV[8]
Eczema  task  force  2020  position  paper  on  diagnosis  and
treatment of atopic dermatitis in adults and children. J Eur Acad
Dermatol Venereol 2020; 34(12): 2717-44.
http://dx.doi.org/10.1111/jdv.16892 PMID: 33205485
Sidbury R, Davis DM, Cohen DE, et al. Guidelines of care for the[9]
management  of  atopic  dermatitis.  J  Am  Acad  Dermatol  2014;
71(2): 327-49.
http://dx.doi.org/10.1016/j.jaad.2014.03.030 PMID: 24813298
Silverberg  JI.  Atopic  dermatitis  in  adults.  Med  Clin  North  Am[10]
2020; 104(1): 157-76.
http://dx.doi.org/10.1016/j.mcna.2019.08.009 PMID: 31757234
Del Rosso J, Friedlander SF. Corticosteroids: Options in the era of[11]
steroid-sparing therapy. J Am Acad Dermatol 2005; 53(1) (Suppl.
1): S50-8.
http://dx.doi.org/10.1016/j.jaad.2005.04.030 PMID: 15968264
Lax  SJ,  Van  Vogt  E,  Candy  B,  et  al.  Topical  anti‐inflammatory[12]
treatments  for  eczema:  A  cochrane  systematic  review  and
network  meta‐analysis.  Clin  Exp  Allergy  2024;  54(12):  960-72.
http://dx.doi.org/10.1111/cea.14556 PMID: 39219446
Harvey J,  Lax SJ,  Lowe A, et al.  The long-term safety of  topical[13]
corticosteroids  in  atopic  dermatitis:  A  systematic  review.  Skin
Health Dis 2023; 3(5): ski2.268.
http://dx.doi.org/10.1002/ski2.268 PMID: 37799373
Siegfried  EC,  Jaworski  JC,  Kaiser  JD,  Hebert  AA.  Systematic[14]
review  of  published  trials:  Long-term  safety  of  topical
corticosteroids  and  topical  calcineurin  inhibitors  in  pediatric
patients  with  atopic  dermatitis.  BMC  Pediatr  2016;  16(1):  75.
http://dx.doi.org/10.1186/s12887-016-0607-9 PMID: 27267134
Eicher L, Knop M, Aszodi N, Senner S, French LE, Wollenberg A.[15]
A systematic review of factors influencing treatment adherence in
chronic  inflammatory  skin  disease  –  strategies  for  optimizing
treatment outcome. J Eur Acad Dermatol Venereol 2019; 33(12):
2253-63.
http://dx.doi.org/10.1111/jdv.15913 PMID: 31454113
Kennedy  A,  Bower  P,  Reeves  D,  et  al.  Implementation  of  self[16]
management support for long term conditions in routine primary
care  settings:  Cluster  randomised  controlled  trial.  BMJ  2013;
346(may13 3): f2882.
http://dx.doi.org/10.1136/bmj.f2882 PMID: 23670660
Ridd  MJ,  King  AJL,  Le  Roux  E,  Waldecker  A,  Huntley  AL.[17]
Systematic  review  of  self‐management  interventions  for  people
with eczema. Br J Dermatol 2017; 177(3): 719-34.
http://dx.doi.org/10.1111/bjd.15601 PMID: 28432696
Santer  M,  Burgess  H,  Yardley  L,  et  al.  Experiences  of  carers[18]
managing childhood eczema and their views on its treatment: A
qualitative study. Br J Gen Pract 2012; 62(597): e261-7.
http://dx.doi.org/10.3399/bjgp12X636083 PMID: 22520913
Ng JPX, Liew HM, Ang SB. Use of emollients in atopic dermatitis.[19]
J Eur Acad Dermatol Venereol 2015; 29(5): 854-7.
http://dx.doi.org/10.1111/jdv.12864 PMID: 25444256
Wollenberg  A,  Barbarot  S,  Bieber  T,  et  al.  Consensus‐based[20]
European  guidelines  for  treatment  of  atopic  eczema  (atopic
dermatitis)  in  adults  and  children:  Part  I.  J  Eur  Acad  Dermatol
Venereol 2018; 32(5): 657-82.
http://dx.doi.org/10.1111/jdv.14891 PMID: 29676534
Goh CL, Wu Y, Welsh B, et al. Expert consensus on holistic skin[21]
care  routine:  Focus  on  acne,  rosacea,  atopic  dermatitis,  and

sensitive skin syndrome. J Cosmet Dermatol 2023; 22(1): 45-54.
http://dx.doi.org/10.1111/jocd.15519 PMID: 36409588
Thai CPG Atopic Dermatitis. Thailand: The Allergy, Asthma, and[22]
Immunology Association of Thailand 2016.
Eichenfield LF, Tom WL, Berger TG, et al. Guidelines of care for[23]
the management of atopic dermatitis. J Am Acad Dermatol 2014;
71(1): 116-32.
http://dx.doi.org/10.1016/j.jaad.2014.03.023 PMID: 24813302
Rubel  D,  Thirumoorthy  T,  Soebaryo  RW,  et  al.  Consensus[24]
guidelines for the management of atopic dermatitis: An A sia– P
acific perspective. J Dermatol 2013; 40(3): 160-71.
http://dx.doi.org/10.1111/1346-8138.12065 PMID: 23289827
Bell J, Dziekan G, Pollack C, Mahachai V. Self-care in the twenty[25]
first  century:  A  vital  role  for  the  pharmacist.  Adv  Ther  2016;
33(10): 1691-703.
http://dx.doi.org/10.1007/s12325-016-0395-5 PMID: 27535290
George PP, Molina JAD, Cheah J, Chan SC, Lim BP. The evolving[26]
role of the community pharmacist in chronic disease management
- A literature review. Ann Acad Med Singap 2010; 39(11): 861-7.
http://dx.doi.org/10.47102/annals-acadmedsg.V39N11p861 PMID:
21165527
Rutter P. Role of community pharmacists in patients’ self-care and[27]
self-medication. Integr Pharm Res Pract 2015; 4: 57-65.
http://dx.doi.org/10.2147/IPRP.S70403 PMID: 29354520
Hermansyah A, Sainsbury E, Krass I. Community pharmacy and[28]
emerging public health initiatives in developing Southeast Asian
countries: A systematic review. Health Soc Care Community 2016;
24(5): e11-22.
http://dx.doi.org/10.1111/hsc.12289 PMID: 26427905
Wollenberg A, Oranje A, Deleuran M, et al. ETFAD/EADV Eczema[29]
task  force  2015  position  paper  on  diagnosis  and  treatment  of
atopic  dermatitis  in  adult  and  paediatric  patients.  J  Eur  Acad
Dermatol Venereol 2016; 30(5): 729-47.
http://dx.doi.org/10.1111/jdv.13599 PMID: 27004560
Luger T, Amagai M, Dreno B, et al. Atopic dermatitis: Role of the[30]
skin barrier, environment, microbiome, and therapeutic agents. J
Dermatol Sci 2021; 102(3): 142-57.
http://dx.doi.org/10.1016/j.jdermsci.2021.04.007 PMID: 34116898
Guttman-Yassky E, Waldman A, Ahluwalia J, Ong PY, Eichenfield[31]
LF. Atopic dermatitis: Pathogenesis. Semin Cutan Med Surg 2017;
36(3): 100-3.
PMID: 28895955
Le Lamer M, Pellerin L, Reynier M, et al. Defects of corneocyte[32]
structural  proteins  and  epidermal  barrier  in  atopic  dermatitis.
Biol Chem 2015; 396(11): 1163-79.
PMID: 26020560
Palmer CN, Irvine AD, Terron-Kwiatkowski A, et al. Common loss-[33]
of-function variants of the epidermal barrier protein filaggrin are
a major predisposing factor for atopic dermatitis. Nat Genet 2006;
38(4): 441-6.
PMID: 16550169
Irvine  AD,  McLean  WHI,  Leung  DYM.  Filaggrin  mutations[34]
associated with skin and allergic  diseases.  N Engl  J  Med 2011;
365(14): 1315-27.
http://dx.doi.org/10.1056/NEJMra1011040 PMID: 21991953
Tsakok  T,  Woolf  R,  Smith  CH,  Weidinger  S,  Flohr  C.  Atopic[35]
dermatitis:  The  skin  barrier  and  beyond.  Br  J  Dermatol  2019;
180(3): 464-74.
http://dx.doi.org/10.1111/bjd.16934 PMID: 29969827
Elias PM. Optimizing emollient therapy for skin barrier repair in[36]
atopic  dermatitis.  Ann  Allergy  Asthma  Immunol  2022;  128(5):
505-11.
http://dx.doi.org/10.1016/j.anai.2022.01.012 PMID: 35065300
Yousef  H,  Alhajj  M,  Sharma  S.  Anatomy,  skin  (integument),[37]
epidermis. StatPearls. Treasure Island (FL): StatPearls Publishing
2023.
Wickett RR, Visscher MO. Structure and function of the epidermal[38]
barrier. Am J Infect Control 2006; 34(10) (Suppl.): S98-S110.
http://dx.doi.org/10.1016/j.ajic.2006.05.295
Proksch E, Berardesca E, Misery L, Engblom J, Bouwstra J. Dry[39]

http://dx.doi.org/10.1111/1346-8138.15048
http://www.ncbi.nlm.nih.gov/pubmed/31436343
http://dx.doi.org/10.3390/biomedicines10112927
http://www.ncbi.nlm.nih.gov/pubmed/36428493
http://dx.doi.org/10.1080/09546634.2021.1967267
http://www.ncbi.nlm.nih.gov/pubmed/34445932
http://dx.doi.org/10.1111/jdv.16892
http://www.ncbi.nlm.nih.gov/pubmed/33205485
http://dx.doi.org/10.1016/j.jaad.2014.03.030
http://www.ncbi.nlm.nih.gov/pubmed/24813298
http://dx.doi.org/10.1016/j.mcna.2019.08.009
http://www.ncbi.nlm.nih.gov/pubmed/31757234
http://dx.doi.org/10.1016/j.jaad.2005.04.030
http://www.ncbi.nlm.nih.gov/pubmed/15968264
http://dx.doi.org/10.1111/cea.14556
http://www.ncbi.nlm.nih.gov/pubmed/39219446
http://dx.doi.org/10.1002/ski2.268
http://www.ncbi.nlm.nih.gov/pubmed/37799373
http://dx.doi.org/10.1186/s12887-016-0607-9
http://www.ncbi.nlm.nih.gov/pubmed/27267134
http://dx.doi.org/10.1111/jdv.15913
http://www.ncbi.nlm.nih.gov/pubmed/31454113
http://dx.doi.org/10.1136/bmj.f2882
http://www.ncbi.nlm.nih.gov/pubmed/23670660
http://dx.doi.org/10.1111/bjd.15601
http://www.ncbi.nlm.nih.gov/pubmed/28432696
http://dx.doi.org/10.3399/bjgp12X636083
http://www.ncbi.nlm.nih.gov/pubmed/22520913
http://dx.doi.org/10.1111/jdv.12864
http://www.ncbi.nlm.nih.gov/pubmed/25444256
http://dx.doi.org/10.1111/jdv.14891
http://www.ncbi.nlm.nih.gov/pubmed/29676534
http://dx.doi.org/10.1111/jocd.15519
http://www.ncbi.nlm.nih.gov/pubmed/36409588
http://dx.doi.org/10.1016/j.jaad.2014.03.023
http://www.ncbi.nlm.nih.gov/pubmed/24813302
http://dx.doi.org/10.1111/1346-8138.12065
http://www.ncbi.nlm.nih.gov/pubmed/23289827
http://dx.doi.org/10.1007/s12325-016-0395-5
http://www.ncbi.nlm.nih.gov/pubmed/27535290
http://dx.doi.org/10.47102/annals-acadmedsg.V39N11p861
http://www.ncbi.nlm.nih.gov/pubmed/21165527
http://dx.doi.org/10.2147/IPRP.S70403
http://www.ncbi.nlm.nih.gov/pubmed/29354520
http://dx.doi.org/10.1111/hsc.12289
http://www.ncbi.nlm.nih.gov/pubmed/26427905
http://dx.doi.org/10.1111/jdv.13599
http://www.ncbi.nlm.nih.gov/pubmed/27004560
http://dx.doi.org/10.1016/j.jdermsci.2021.04.007
http://www.ncbi.nlm.nih.gov/pubmed/34116898
http://www.ncbi.nlm.nih.gov/pubmed/28895955
http://www.ncbi.nlm.nih.gov/pubmed/26020560
http://www.ncbi.nlm.nih.gov/pubmed/16550169
http://dx.doi.org/10.1056/NEJMra1011040
http://www.ncbi.nlm.nih.gov/pubmed/21991953
http://dx.doi.org/10.1111/bjd.16934
http://www.ncbi.nlm.nih.gov/pubmed/29969827
http://dx.doi.org/10.1016/j.anai.2022.01.012
http://www.ncbi.nlm.nih.gov/pubmed/35065300
http://dx.doi.org/10.1016/j.ajic.2006.05.295


10   The Open Dermatology Journal, 2025, Vol. 19 Wananukul et al.

skin management: Practical approach in light of latest research
on skin structure and function. J Dermatolog Treat 2020; 31(7):
716-22.
http://dx.doi.org/10.1080/09546634.2019.1607024  PMID:
30998081
Janssens  M,  van  Smeden  J,  Gooris  GS,  et  al.  Increase  in  short-[40]
chain ceramides correlates with an altered lipid organization and
decreased barrier function in atopic eczema patients. J Lipid Res
2012; 53(12): 2755-66.
http://dx.doi.org/10.1194/jlr.P030338 PMID: 23024286
van Smeden J, Bouwstra JA. Stratum corneum lipids: Their role[41]
for  the  skin  barrier  function  in  healthy  subjects  and  atopic
dermatitis  patients.  Curr  Probl  Dermatol  2016;  49:  8-26.
http://dx.doi.org/10.1159/000441540 PMID: 26844894
Panther  D,  Jacob  S.  The  importance  of  acidification  in  atopic[42]
eczema: An underexplored avenue for treatment. J Clin Med 2015;
4(5): 970-8.
http://dx.doi.org/10.3390/jcm4050970 PMID: 26239459
Schmid-Wendtner  MH,  Korting  HC.  The  pH of  the  skin  surface[43]
and  its  impact  on  the  barrier  function.  Skin  Pharmacol  Physiol
2006; 19(6): 296-302.
http://dx.doi.org/10.1159/000094670 PMID: 16864974
Findley K, Grice EA. The skin microbiome: A focus on pathogens[44]
and  their  association  with  skin  disease.  PLoS  Pathog  2014;
10(11):  e1004436.
http://dx.doi.org/10.1371/journal.ppat.1004436 PMID: 25393405
Gallo  RL,  Nakatsuji  T.  Microbial  symbiosis  with  the  innate[45]
immune  defense  system  of  the  skin.  J  Invest  Dermatol  2011;
131(10): 1974-80.
http://dx.doi.org/10.1038/jid.2011.182 PMID: 21697881
Kong  HH,  Oh  J,  Deming  C,  et  al.  Temporal  shifts  in  the  skin[46]
microbiome  associated  with  disease  flares  and  treatment  in
children with atopic dermatitis. Genome Res 2012; 22(5): 850-9.
http://dx.doi.org/10.1101/gr.131029.111 PMID: 22310478
Totté  JEE,  van der  Feltz  WT,  Hennekam M,  van Belkum A,  van[47]
Zuuren  EJ,  Pasmans  SGMA.  Prevalence  and  odds  of  S
taphylococcus aureus carriage in atopic dermatitis: A systematic
review and meta-analysis. Br J Dermatol 2016; 175(4): 687-95.
http://dx.doi.org/10.1111/bjd.14566 PMID: 26994362
Bjerre RD, Bandier J, Skov L, Engstrand L, Johansen JD. The role[48]
of the skin microbiome in atopic dermatitis: A systematic review.
Br J Dermatol 2017; 177(5): 1272-8.
http://dx.doi.org/10.1111/bjd.15390 PMID: 28207943
Lee YH, Verma NK, Thanabalu T. Prebiotics in atopic dermatitis[49]
prevention and management. J Funct Foods 2021; 78: 104352.
http://dx.doi.org/10.1016/j.jff.2021.104352
Kobayashi  T,  Glatz  M,  Horiuchi  K,  et  al.  Dysbiosis  and[50]
Staphylococcus aureus colonization drives inflammation in atopic
dermatitis. Immunity 2015; 42(4): 756-66.
http://dx.doi.org/10.1016/j.immuni.2015.03.014 PMID: 25902485
Huang  JT,  Abrams  M,  Tlougan  B,  Rademaker  A,  Paller  AS.[51]
Treatment  of  Staphylococcus  aureus  colonization  in  atopic
dermatitis  decreases  disease  severity.  Pediatrics  2009;  123(5):
e808-14.
http://dx.doi.org/10.1542/peds.2008-2217 PMID: 19403473
Blicharz  L,  Rudnicka  L,  Czuwara  J,  et  al.  The  influence  of[52]
microbiome dysbiosis and bacterial biofilms on epidermal barrier
function  in  atopic  dermatitis—an  update.  Int  J  Mol  Sci  2021;
22(16): 8403.
http://dx.doi.org/10.3390/ijms22168403 PMID: 34445108
Allen  HB,  Vaze  ND,  Choi  C,  et  al.  The  presence  and  impact  of[53]
biofilm-producing  staphylococci  in  atopic  dermatitis.  JAMA
Dermatol  2014;  150(3):  260-5.
http://dx.doi.org/10.1001/jamadermatol.2013.8627  PMID:
24452476
Watters C, Fleming D, Bishop D, Rumbaugh KP. Host responses to[54]
biofilm. Prog Mol Biol Transl Sci 2016; 142: 193-239.
http://dx.doi.org/10.1016/bs.pmbts.2016.05.007 PMID: 27571696
Trivedi  B.  Microbiome:  The  surface  brigade.  Nature  2012;[55]
492(7429): S60-1.

http://dx.doi.org/10.1038/492S60a PMID: 23254975
Fluhr JW, Darlenski R, Surber C. Glycerol and the skin: Holistic[56]
approach to its origin and functions. Br J Dermatol 2008; 159(1):
23-34.
http://dx.doi.org/10.1111/j.1365-2133.2008.08643.x  PMID:
18510666
Piquero-Casals  J,  Morgado-Carrasco  D,  Granger  C,  Trullàs  C,[57]
Jesús-Silva A, Krutmann J. Urea in dermatology: A review of its
emollient,  moisturizing,  keratolytic,  skin  barrier  enhancing and
antimicrobial properties. Dermatol Ther 2021; 11(6): 1905-15.
http://dx.doi.org/10.1007/s13555-021-00611-y PMID: 34596890
Wollenberg A,  Schnopp C.  Evolution of  conventional  therapy in[58]
atopic  dermatitis.  Immunol  Allergy  Clin  North  Am 2010;  30(3):
351-68.
http://dx.doi.org/10.1016/j.iac.2010.06.005 PMID: 20670818
Hon KL, Kung JSC, Ng WGG, Leung TF. Emollient treatment of[59]
atopic  dermatitis:  Latest  evidence  and  clinical  considerations.
Drugs Context 2018; 7: 1-14.
http://dx.doi.org/10.7573/dic.212530 PMID: 29692852
Tanno O, Ota Y, Kitamura N, Katsube T, Inoue S. Nicotinamide[60]
increases  biosynthesis  of  ceramides  as  well  as  other  stratum
corneum lipids to improve the epidermal permeability barrier. Br J
Dermatol 2000; 143(3): 524-31.
http://dx.doi.org/10.1111/j.1365-2133.2000.03705.x  PMID:
10971324
Madaan  P,  Sikka  P,  Malik  DS.  Cosmeceutical  aptitudes  of[61]
niacinamide: A review. Recent Adv Anti-Infect Drug Discov 2021;
16(3): 196-208.
http://dx.doi.org/10.2174/2772434416666211129105629  PMID:
34844552
Calignano A, La Rana G, Piomelli D. Antinociceptive activity of the[62]
endogenous  fatty  acid  amide,  palmitylethanolamide.  Eur  J
Pharmacol  2001;  419(2-3):  191-8.
http://dx.doi.org/10.1016/S0014-2999(01)00988-8  PMID:
11426841
Costa B, Conti S, Giagnoni G, Colleoni M. Therapeutic effect of[63]
the endogenous fatty  acid amide,  palmitoylethanolamide,  in  rat
acute inflammation: Inhibition of nitric oxide and cyclo‐oxygenase
systems. Br J Pharmacol 2002; 137(4): 413-20.
http://dx.doi.org/10.1038/sj.bjp.0704900 PMID: 12359622
Oyama K, Kawada-Matsuo M, Oogai Y, Hayashi T, Nakamura N,[64]
Komatsuzawa H. Antibacterial Effects of Glycyrrhetinic Acid and
Its Derivatives on Staphylococcus aureus. PLoS One 2016; 11(11):
e0165831.
http://dx.doi.org/10.1371/journal.pone.0165831 PMID: 27820854
Zuuren  EJ,  Fedorowicz  Z,  Arents  BWM.  Emollients  and[65]
moisturizers  for  eczema:  Abridged  Cochrane  systematic  review
including  GRADE  assessments.  Br  J  Dermatol  2017;  177(5):
1256-71.
http://dx.doi.org/10.1111/bjd.15602 PMID: 28432721
Khaksa  G,  Zolfaghari  M,  Dehpour  A,  Samadian  T.  Anti-[66]
inflammatory  and  anti-nociceptive  activity  of  disodium
glycyrrhetinic acid hemiphthalate. Planta Med 1996; 62(4): 326-8.
http://dx.doi.org/10.1055/s-2006-957894 PMID: 8792664
Kowalska A, Kalinowska-Lis U. 18β‐Glycyrrhetinic acid: Its core[67]
biological  properties  and  dermatological  applications.  Int  J
Cosmet  Sci  2019;  41(4):  325-31.
http://dx.doi.org/10.1111/ics.12548 PMID: 31166601
Kolbe L, Immeyer J, Batzer J, et al. Anti-inflammatory efficacy of[68]
Licochalcone  A:  Correlation  of  clinical  potency  and  in  vitro
effects.  Arch  Dermatol  Res  2006;  298(1):  23-30.
http://dx.doi.org/10.1007/s00403-006-0654-4 PMID: 16552540
Araviiskaia  E,  Pincelli  C,  Sparavigna  A,  Luger  T.  The  role  of  a[69]
novel  generation  of  emollients,  ‘emollients  plus’,  in  atopic
dermatitis.  Clin  Cosmet  Investig  Dermatol  2022;  15:  2705-19.
http://dx.doi.org/10.2147/CCID.S389697 PMID: 36545500
Boiten WA, Berkers T, Absalah S, van Smeden J, Lavrijsen APM,[70]
Bouwstra  JA.  Applying  a  vernix  caseosa  based  formulation
accelerates skin barrier repair by modulating lipid biosynthesis. J
Lipid Res 2018; 59(2): 250-60.

http://dx.doi.org/10.1080/09546634.2019.1607024
http://www.ncbi.nlm.nih.gov/pubmed/30998081
http://dx.doi.org/10.1194/jlr.P030338
http://www.ncbi.nlm.nih.gov/pubmed/23024286
http://dx.doi.org/10.1159/000441540
http://www.ncbi.nlm.nih.gov/pubmed/26844894
http://dx.doi.org/10.3390/jcm4050970
http://www.ncbi.nlm.nih.gov/pubmed/26239459
http://dx.doi.org/10.1159/000094670
http://www.ncbi.nlm.nih.gov/pubmed/16864974
http://dx.doi.org/10.1371/journal.ppat.1004436
http://www.ncbi.nlm.nih.gov/pubmed/25393405
http://dx.doi.org/10.1038/jid.2011.182
http://www.ncbi.nlm.nih.gov/pubmed/21697881
http://dx.doi.org/10.1101/gr.131029.111
http://www.ncbi.nlm.nih.gov/pubmed/22310478
http://dx.doi.org/10.1111/bjd.14566
http://www.ncbi.nlm.nih.gov/pubmed/26994362
http://dx.doi.org/10.1111/bjd.15390
http://www.ncbi.nlm.nih.gov/pubmed/28207943
http://dx.doi.org/10.1016/j.jff.2021.104352
http://dx.doi.org/10.1016/j.immuni.2015.03.014
http://www.ncbi.nlm.nih.gov/pubmed/25902485
http://dx.doi.org/10.1542/peds.2008-2217
http://www.ncbi.nlm.nih.gov/pubmed/19403473
http://dx.doi.org/10.3390/ijms22168403
http://www.ncbi.nlm.nih.gov/pubmed/34445108
http://dx.doi.org/10.1001/jamadermatol.2013.8627
http://www.ncbi.nlm.nih.gov/pubmed/24452476
http://dx.doi.org/10.1016/bs.pmbts.2016.05.007
http://www.ncbi.nlm.nih.gov/pubmed/27571696
http://dx.doi.org/10.1038/492S60a
http://www.ncbi.nlm.nih.gov/pubmed/23254975
http://dx.doi.org/10.1111/j.1365-2133.2008.08643.x
http://www.ncbi.nlm.nih.gov/pubmed/18510666
http://dx.doi.org/10.1007/s13555-021-00611-y
http://www.ncbi.nlm.nih.gov/pubmed/34596890
http://dx.doi.org/10.1016/j.iac.2010.06.005
http://www.ncbi.nlm.nih.gov/pubmed/20670818
http://dx.doi.org/10.7573/dic.212530
http://www.ncbi.nlm.nih.gov/pubmed/29692852
http://dx.doi.org/10.1111/j.1365-2133.2000.03705.x
http://www.ncbi.nlm.nih.gov/pubmed/10971324
http://dx.doi.org/10.2174/2772434416666211129105629
http://www.ncbi.nlm.nih.gov/pubmed/34844552
http://dx.doi.org/10.1016/S0014-2999(01)00988-8
http://www.ncbi.nlm.nih.gov/pubmed/11426841
http://dx.doi.org/10.1038/sj.bjp.0704900
http://www.ncbi.nlm.nih.gov/pubmed/12359622
http://dx.doi.org/10.1371/journal.pone.0165831
http://www.ncbi.nlm.nih.gov/pubmed/27820854
http://dx.doi.org/10.1111/bjd.15602
http://www.ncbi.nlm.nih.gov/pubmed/28432721
http://dx.doi.org/10.1055/s-2006-957894
http://www.ncbi.nlm.nih.gov/pubmed/8792664
http://dx.doi.org/10.1111/ics.12548
http://www.ncbi.nlm.nih.gov/pubmed/31166601
http://dx.doi.org/10.1007/s00403-006-0654-4
http://www.ncbi.nlm.nih.gov/pubmed/16552540
http://dx.doi.org/10.2147/CCID.S389697
http://www.ncbi.nlm.nih.gov/pubmed/36545500


3C for Simpler Self-care for Atopic Dermatitis 11

http://dx.doi.org/10.1194/jlr.M079186 PMID: 29217624
Berkers  T,  van  Dijk  L,  Absalah  S,  van  Smeden  J,  Bouwstra  JA.[71]
Topically applied fatty acids are elongated before incorporation in
the  stratum  corneum  lipid  matrix  in  compromised  skin.  Exp
Dermatol  2017;  26(1):  36-43.
http://dx.doi.org/10.1111/exd.13116 PMID: 27305861
Chamlin SL, Kao J, Frieden IJ, et al. Ceramide-dominant barrier[72]
repair  lipids  alleviate  childhood  atopic  dermatitis:  Changes  in
barrier function provide a sensitive indicator of disease activity. J
Am Acad Dermatol 2002; 47(2): 198-208.
http://dx.doi.org/10.1067/mjd.2002.124617 PMID: 12140465
Spada  F,  Harrison  IP,  Barnes  TM,  et  al.  A  daily  regimen  of  a[73]
ceramide‐dominant moisturizing cream and cleanser restores the
skin  permeability  barrier  in  adults  with  moderate  eczema:  A
randomized trial. Dermatol Ther 2021; 34(4): e14970.
http://dx.doi.org/10.1111/dth.14970 PMID: 33984185
Juncan AM, Moisă DG, Santini A, et al. Advantages of hyaluronic[74]
acid  and  its  combination  with  other  bioactive  ingredients  in
cosmeceuticals.  Molecules  2021;  26(15):  4429.
http://dx.doi.org/10.3390/molecules26154429 PMID: 34361586
Proksch  E,  de  Bony  R,  Trapp  S,  Boudon  S.  Topical  use  of[75]
dexpanthenol:  A  70th  anniversary  article.  J  Dermatolog  Treat
2017; 28(8): 766-73.
http://dx.doi.org/10.1080/09546634.2017.1325310  PMID:
28503966
Kim SK, Karadeniz F. Biological importance and applications of[76]
squalene and squalane. Adv Food Nutr Res 2012; 65: 223-33.
PMID: 22361190
Dederen JC,  Chavan B,  Rawlings  AV.  Emollients  are  more  than[77]
sensory  ingredients:  The  case  of  isostearyl  isostearate.  Int  J
Cosmet  Sci  2012;  34(6):  502-10.
http://dx.doi.org/10.1111/j.1468-2494.2012.00744.x  PMID:
22913650
Fanfaret IS, Boda D, Ion LM, et al.  Probiotics and prebiotics in[78]
atopic dermatitis: Pros and cons (Review). Exp Ther Med 2021;
22(6): 1376.
http://dx.doi.org/10.3892/etm.2021.10811 PMID: 34650624
Baldwin H, Aguh C, Andriessen A, et al. Atopic dermatitis and the[79]
role  of  the  skin  microbiome in  choosing  prevention,  treatment,
and maintenance options. J Drugs Dermatol 2020; 19(10): 935-40.
http://dx.doi.org/10.36849/JDD.2020.10.36849/JDD.2020.5393
PMID: 33026777
Petrov  A,  Ćorović  M,  Milivojević  A,  et  al.  Prebiotic  effect  of[80]
galacto-oligosaccharides  on  the  skin  microbiota  and
determination of their diffusion properties. Int J Cosmet Sci 2022;
44(3): 309-19.
PMID: 35428999
Anglenius  H,  Tiihonen  K.  Evaluation  of  xylitol  as  an  agent  that[81]
controls  the  growth  of  skin  microbes:  Staphylococcus  aureus,
Staphylococcus epidermidis, and Cutibacterium acnes. Korean J
Microbiol 2020; 56(1): 54-8.
Al-Ghazzewi FH, Tester RF. Impact of prebiotics and probiotics on[82]
skin health. Benef Microbes 2014; 5(2): 99-107.
PMID: 24583611
Davani-Davari  D,  Negahdaripour  M,  Karimzadeh  I,  et  al.[83]
Prebiotics:  Definition,  types,  sources,  mechanisms,  and  clinical
applications. Foods 2019; 8(3): 92.
http://dx.doi.org/10.3390/foods8030092 PMID: 30857316
Seite S, Flores GE, Henley JB, et al. Microbiome of affected and[84]
unaffected skin of patients with atopic dermatitis before and after
emollient treatment. J Drugs Dermatol 2014; 13(11): 1365-72.
PMID: 25607704
Kantor R, Silverberg JI. Environmental risk factors and their role[85]
in the management of atopic dermatitis. Expert Rev Clin Immunol
2017; 13(1): 15-26.
http://dx.doi.org/10.1080/1744666X.2016.1212660  PMID:
27417220
Boonpethkaew  S,  Charoensuksira  S,  Meephansan  J,  et  al.  The[86]
influence  of  air  pollution  on  skin  microbiome:  A  link  to  skin
barrier dysfunction. Arch Dermatol Res 2024; 316(10): 710.

http://dx.doi.org/10.1007/s00403-024-03448-5 PMID: 39460761
Levin J, Miller R. A guide to the ingredients and potential benefits[87]
of  over-the-counter  cleansers  and  moisturizers  for  rosacea
patients.  J  Clin  Aesthet  Dermatol  2011;  4(8):  31-49.
PMID: 21909456
Hald  M,  Agner  T,  Blands  J,  Johansen  JD.  Delay  in  medical[88]
attention to hand eczema: A follow-up study. Br J Dermatol 2009;
161(6): 1294-300.
http://dx.doi.org/10.1111/j.1365-2133.2009.09402.x  PMID:
19681880
Gray  CL.  Proactive  therapy  in  atopic  dermatitis.  Clin  Immunol[89]
2019; 32(3): 140-6.
Lodén M. Treatments improving skin barrier function. Curr Probl[90]
Dermatol 2016; 49: 112-22.
http://dx.doi.org/10.1159/000441586 PMID: 26844903
Aung T, Aung ST. Selection of an effective topical corticosteroid.[91]
Aust J Gen Pract 2021; 50(9): 651-5.
http://dx.doi.org/10.31128/AJGP-07-20-5507 PMID: 34462770
Kulthanan  K,  Tuchinda  P,  Nitiyarom  R,  et  al.  Clinical  practice[92]
guidelines for the diagnosis and management of atopic dermatitis.
Asian Pac J Allergy Immunol 2021; 39(3): 145-55.
http://dx.doi.org/10.12932/AP-010221-1050 PMID: 34246205
Peltier  E,  Trapp  S,  de  Salvo  R,  et  al.  A  new  dexpanthenol-[93]
containing liquid cleanser for atopic-prone skin: Results from two
prospective  clinical  studies  evaluating  cutaneous  tolerability,
moisturization potential, and effects on barrier function. J Cosmet
Dermatol 2022; 21(9): 3859-66.
http://dx.doi.org/10.1111/jocd.15252 PMID: 35866315
Xu Z, Liu X, Niu Y, et al. Skin benefits of moisturising body wash[94]
formulas  for  children  with  atopic  dermatitis:  A  randomised
controlled  clinical  study  in  China.  Australas  J  Dermatol  2020;
61(1): e54-9.
http://dx.doi.org/10.1111/ajd.13153 PMID: 31512226
Purnamawati S, Indrastuti N, Danarti R, Saefudin T. The role of[95]
moisturizers in addressing various kinds of dermatitis: A review.
Clin Med Res 2017; 15(3-4): 75-87.
http://dx.doi.org/10.3121/cmr.2017.1363 PMID: 29229630
Stettler  H,  Kurka  P,  Lunau  N,  et  al.  A  new  topical  panthenol-[96]
containing  emollient:  Results  from  two  randomized  controlled
studies assessing its skin moisturization and barrier restoration
potential,  and the effect on skin microflora. J Dermatolog Treat
2017; 28(2): 173-80.
http://dx.doi.org/10.1080/09546634.2016.1214235  PMID:
27425824
Stettler  H,  Kurka  P,  Kandzora  J,  Pavel  V,  Breuer  M,  Macura-[97]
Biegun  A.  A  new  topical  panthenol-containing  emollient  for
maintenance  treatment  of  childhood  atopic  dermatitis:  Results
from a multicenter prospective study. J Dermatolog Treat 2017;
28(8): 774-9.
http://dx.doi.org/10.1080/09546634.2017.1328938  PMID:
28511614
Hans  Stettler  PK.  Improved  itch  relief  with  new  product[98]
formulation  for  topical  treatment  in  patients  with  mild-to-
moderate  atopic  dermatitis:  Results  from  an  exploratory  trial.
KOM Dermatol News 2016.
Angelova-Fischer  I,  Rippke  F,  Richter  D,  et  al.  Stand-alone[99]
emollient treatment reduces flares after discontinuation of topical
steroid  treatment  in  atopic  dermatitis:  A  double-blind,
randomized, vehicle-controlled, left-right comparison study. Acta
Derm Venereol 2018; 98(5): 517-23.
http://dx.doi.org/10.2340/00015555-2882 PMID: 29335742
Gueniche A, Knaudt B, Schuck E, et al. Effects of nonpathogenic[100]
gram-negative  bacterium Vitreoscilla  filiformis  lysate  on  atopic
dermatitis:  A  prospective,  randomized,  double-blind,  placebo-
controlled clinical study. Br J Dermatol 2008; 159(6): 1357-63.
http://dx.doi.org/10.1111/j.1365-2133.2008.08836.x  PMID:
18795916
Katibi  OS,  Cork MJ,  Flohr C,  Danby SG.  Moisturizer  therapy in[101]
prevention of atopic dermatitis and food allergy: To use or disuse?
Ann Allergy Asthma Immunol 2022; 128(5): 512-25.

http://dx.doi.org/10.1194/jlr.M079186
http://www.ncbi.nlm.nih.gov/pubmed/29217624
http://dx.doi.org/10.1111/exd.13116
http://www.ncbi.nlm.nih.gov/pubmed/27305861
http://dx.doi.org/10.1067/mjd.2002.124617
http://www.ncbi.nlm.nih.gov/pubmed/12140465
http://dx.doi.org/10.1111/dth.14970
http://www.ncbi.nlm.nih.gov/pubmed/33984185
http://dx.doi.org/10.3390/molecules26154429
http://www.ncbi.nlm.nih.gov/pubmed/34361586
http://dx.doi.org/10.1080/09546634.2017.1325310
http://www.ncbi.nlm.nih.gov/pubmed/28503966
http://www.ncbi.nlm.nih.gov/pubmed/22361190
http://dx.doi.org/10.1111/j.1468-2494.2012.00744.x
http://www.ncbi.nlm.nih.gov/pubmed/22913650
http://dx.doi.org/10.3892/etm.2021.10811
http://www.ncbi.nlm.nih.gov/pubmed/34650624
http://dx.doi.org/10.36849/JDD.2020.10.36849/JDD.2020.5393
http://www.ncbi.nlm.nih.gov/pubmed/33026777
http://www.ncbi.nlm.nih.gov/pubmed/35428999
http://www.ncbi.nlm.nih.gov/pubmed/24583611
http://dx.doi.org/10.3390/foods8030092
http://www.ncbi.nlm.nih.gov/pubmed/30857316
http://www.ncbi.nlm.nih.gov/pubmed/25607704
http://dx.doi.org/10.1080/1744666X.2016.1212660
http://www.ncbi.nlm.nih.gov/pubmed/27417220
http://dx.doi.org/10.1007/s00403-024-03448-5
http://www.ncbi.nlm.nih.gov/pubmed/39460761
http://www.ncbi.nlm.nih.gov/pubmed/21909456
http://dx.doi.org/10.1111/j.1365-2133.2009.09402.x
http://www.ncbi.nlm.nih.gov/pubmed/19681880
http://dx.doi.org/10.1159/000441586
http://www.ncbi.nlm.nih.gov/pubmed/26844903
http://dx.doi.org/10.31128/AJGP-07-20-5507
http://www.ncbi.nlm.nih.gov/pubmed/34462770
http://dx.doi.org/10.12932/AP-010221-1050
http://www.ncbi.nlm.nih.gov/pubmed/34246205
http://dx.doi.org/10.1111/jocd.15252
http://www.ncbi.nlm.nih.gov/pubmed/35866315
http://dx.doi.org/10.1111/ajd.13153
http://www.ncbi.nlm.nih.gov/pubmed/31512226
http://dx.doi.org/10.3121/cmr.2017.1363
http://www.ncbi.nlm.nih.gov/pubmed/29229630
http://dx.doi.org/10.1080/09546634.2016.1214235
http://www.ncbi.nlm.nih.gov/pubmed/27425824
http://dx.doi.org/10.1080/09546634.2017.1328938
http://www.ncbi.nlm.nih.gov/pubmed/28511614
http://dx.doi.org/10.2340/00015555-2882
http://www.ncbi.nlm.nih.gov/pubmed/29335742
http://dx.doi.org/10.1111/j.1365-2133.2008.08836.x
http://www.ncbi.nlm.nih.gov/pubmed/18795916


12   The Open Dermatology Journal, 2025, Vol. 19 Wananukul et al.

http://dx.doi.org/10.1016/j.anai.2022.02.012 PMID: 35235817
Kang  SY,  Um JY,  Chung  BY,  et  al.  Moisturizer  in  patients  with[102]
inflammatory skin diseases. Medicina 2022; 58(7): 888.
http://dx.doi.org/10.3390/medicina58070888 PMID: 35888607
Varothai  S,  Nitayavardhana  S,  Kulthanan  K.  Moisturizers  for[103]
patients with atopic dermatitis. Asian Pac J Allergy Immunol 2013;

31(2): 91-8.
PMID: 23859407
Augustin  M,  Wilsmann-Theis  D,  Körber  A,  et  al.  Diagnosis  and[104]
treatment of xerosis cutis - A position paper. J Dtsch Dermatol Ges
2019; 17 (Suppl. 7): 3-33.
http://dx.doi.org/10.1111/ddg.13906 PMID: 31738016

http://dx.doi.org/10.1016/j.anai.2022.02.012
http://www.ncbi.nlm.nih.gov/pubmed/35235817
http://dx.doi.org/10.3390/medicina58070888
http://www.ncbi.nlm.nih.gov/pubmed/35888607
http://www.ncbi.nlm.nih.gov/pubmed/23859407
http://dx.doi.org/10.1111/ddg.13906
http://www.ncbi.nlm.nih.gov/pubmed/31738016

	[1. INTRODUCTION]
	1. INTRODUCTION
	2. IMPORTANCE OF HEALTHY SKIN BARRIER FUNCTION IN AD MANAGEMENT
	2.1. Factors Contributing to Skin Barrier Dysfunction in AD

	3. ADDRESSING SKIN BARRIER DYSFUNCTION AND MICROBIAL DYSBIOSIS THROUGH THE USE OF EMOLLIENTS WITH ACTIVE INGREDIENTS
	3.1. Increasing Skin Hydration and Reducing TEWL with Anti-inflammatory Effects
	3.2. Promoting Beneficial Skin Microflora Balance Through Topical Prebiotics

	4. SUPPORTING EFFECTIVE SELF-CARE FOR AD MANAGEMENT
	5. CLEANSE, CONTROL, CALM: IMPLEMENTING A SIMPLE SYNERGISTIC APPROACH TO AD MANAGEMENT
	5.1. Cleanse
	5.2. Control
	5.3. Calm

	CONCLUSION
	AUTHORS’ CONTRIBUTIONS
	LIST OF ABBREVIATIONS
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES


