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SUMMARY

Iritant diaper dermatitis (IDD) is a form of contact  be used to protect the skin by coating the surface J

dermatitis occurring in the diaper area as a
consequence of disruption of the barrier function

of the skin and/or by supplying lipids that can
penetrate the intercellular spaces of the stratum

of the skin through prolonged contact with faeces corneum. In this review, the pathophysiology of
and urine. Despite advances in diaper technology, DD is outlined and its prevention and treatment
it is a condition that still occurs regularly in young are discussed, with particular reference to the role

children. To combat this, barrier preparations can

Introduction

Although the introduction of absorbent gels in diapers
has been associated with a marked reduction in the
severity of irritant diaper dermatitis (IDD), this
condition is still common, with a 1 in 4 likelihood of
diagnosis in the at-risk age range of the paediatric
population'?. IDD does not usually develop
immediately after birth; onset is generally between
3 weeks and 2 years of age, with prevalence highest
between 9 and 12 months**,

Pathophysiology of IDD

Irritant diaper dermatitis is a form of irritant contact
dermatitis. It is the consequence of an interaction of
several factors, not a reaction to a single irritant. The
single most important factor in the provocation of IDD
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of emollients.

is prolonged contact of the skin with a mixture of urine
and faeces.

The wearing of diapers causes a significant increase in
skin wetness and pH®. Prolonged wetness leads to
maceration (softening) of the stratum corneum, the
outer, protective layer of the skin, which is associated
with extensive disruption of intercellular lipid lamellae®.
Weakening of its physical integrity makes the stratum
corneum more susceptible to damage by (1) friction
from the surface of the diaper, and (2) local irritants.
The main irritants in this situation are faecal proteases
and lipases’, whose activity is increased greatly by
elevated pH. An acidic skin surface is also essential for
the maintenance of the normal microflora, which
provide innate anti-microbial protection against invasion
by pathogenic bacteria and yeasts®”. Faecal lipase and
protease activity is also greatly increased by acceleration
of gastrointestinal transit; this is the reason for the high
incidence of IDD observed in babies who have had
diarrhoea in the previous 48 h'.
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The factors described above are now known to be
critical in the development of IDD. Conversely, it has
been established that other factors previously thought to
be key to the development of IDD, such as ammonia,
have lesser roles than were popularly assumed. Candida
albicans can only be isolated from a minority of IDD
cases'’; in many cases this is a reflection of antibiotic
therapy''. It has also been established that bacterial
infection does not play a substantial part in the
development of IDD".

The role of emollient
formulations in the care of
the diaper area

It is logical to assume that skincare routines are of
fundamental importance in the prevention of IDD.
There is, however, a dearth of controlled trial data to
support any particular practice, and therefore the
principles guiding good practice must be based mainly
on a rational analysis of what we know of its aetiology.

A study in the early 1990s demonstrated that regular
application of a water-in-oil emollient was associated with
significantly less dermatitis in neonates, changing
established perceptions regarding the prevention of IDD".
In the US, the Association of Women's Health, Obstetric
and Neonatal Nurses and the National Association of
Neonatal Nurses have developed guidelines for routine
skincare. These recommend that babies should be bathed
without soap and that a barrier ointment should be applied
daily". A subsequent study showed that when the
guidelines were integrated into the skincare routines for
babies in intensive care and special care, increased use of
emollients and reduced use of soap led to a significant
improvement in skin condition reflected by less visible
dryness, redness and skin surface damage".

There is therefore an increasing recognition that
gentle cleansing, good diaper practice and the regular
application of a protective barrier are all essential
elements in the prevention of IDD*"".

Emollients and Cleansing

It is clear that faeces should be removed from the skin
as soon as possible after the diaper has been soiled. Since
soap or lipid solvents will remove lipid from the stratum
corneum, it seems logical to use water alone in this
situation. The best of the fragrance- and alcohol-free
modern baby wipes are also highly satisfactory for this
purpose, having the additional advantage of very soft
fabric to minimise friction.

It is generally believed to be beneficial, in addition, to
bath babies once daily in water, using a water-dispersible
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cream as if it were soap. Suitable preparations include
Aqueous cream BP, or proprietary creams such as
Diprobase (Schering-Plough Ltd, UK) or Cetraben
(Sankyo Pharma, UK).

Choice of Diaper

Ideally, good quality super-absorbent disposable diapers
should be used. Compared with washable cloth diapers,
these have been shown to be associated with a reduced
incidence and decreased severity of IDD*". This benefit
is likely to be attributable to urine being quickly absorbed
into the diaper core, away from the skin, reducing both
wetting of the skin and mixing of urine with faeces. There
is a risk that this type of diaper will be left in place for too
long. The diaper should be changed immediately
following defaecation, and at reasonably frequent
intervals in any case, depending on the age of the baby
(and therefore the volume of urine passed at micturition).

Emollient and Barrier Formulations

The practice of applying barrier preparations in the
diaper area has been established for many years. The
purpose of such applications is to reduce friction,
wetting and contact with urine and faeces.

It is now clear that the barrier function of the skin is
provided by the stratum corneum, and that production
of the stratum corneum is the main purpose of the
epidermis’™. The healthy stratum corneum is elastic and
pliable; its foremost function is to minimise water loss
and prevent the ingress of toxic substances and micro-
organisms. Therefore, the principal functional effects of
damage to the stratum corneum will be, firstly, an
increase in the outward permeation of water, known as
transepidermal water loss (TEWL), and secondly, an
increase in the inward permeation of a wide variety of
potentially harmful molecules and microbes.

‘Barrier’ preparations work in two ways, either by
providing a lipid film over the surface of the skin and/or
by providing lipids that can penetrate into the stratum
corneum, simulating the effects of normal intercellular
lipids'". Ideally, a barrier preparation will contain lipids
that are similar to those naturally present in the stratum
corneum, such as cholesterol, free fatty acids and
ceramides®. A barrier preparation may be used either to
reinforce normal skin whose stratum corneum is under
stress from outside and is, therefore, at risk of damage,
or in an attempt to restore the function of an already
damaged stratum corneum.

It follows that the ideal barrier preparation will form a
durable and long-lasting lipid shield which protects the
skin from irritants and micro-organisms while preventing
excessive water loss. While fulfilling these functions, it is
important that optimal moisture levels within the
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epidermis and stratum corneum are not exceeded. As
discussed above, excessive water retention causes
maceration, which makes the stratum corneum vulnerable
to mechanical trauma. Furthermore, it has been
demonstrated that, following barrier perturbation,
complete occlusion can prevent the synthesis of epidermal
lipids”. Therefore, formulation of barrier preparations
must aim to maintain TEWL as near to normal as possible.

Treatment of Established IDD

Once IDD has developed, there are two goals of
treatment: (1) to facilitate the repair of damaged skin
and (2) to prevent recurrence. Prevention and treatment
comprise essentially the same actions”. Good routine
skincare should be implemented, with frequent diaper
changes, gentle cleansing and regular use of a barrier
preparation. It has been shown that the application of a
barrier ointment at every diaper change is a valuable
component of IDD therapy'". Topical steroid therapy is
generally effective, but caution is required as babies
percutaneously absorb proportionately greater quantities
of topical medication than adults™. It should, therefore,
be reserved for use where the condition is of a more
severe degree and, in any case, nothing stronger than 1%
hydrocortisone should be used. Antifungal therapy
should not be used routinely, only when Candida
infection is established or suspected. Similarly,
antibacterial agents should not be used, as it is known
that bacterial infection does not have a role in IDD, and
the normal microflora should be preserved'.

Selecting a barrier preparation
for IDD management

In many countries, pastes have been a popular class of
formulation for IDD, containing a high proportion (at least
10%) of finely powdered material such as zinc oxide or
titanium dioxide, suspended in a water-in-oil (lipophilic)
or an oil-in-water (hydrophilic) vehicle. Whereas all pastes
were traditionally believed to be able to dry the skin, it is
now known that lipophilic pastes cannot absorb water, and
are in practice highly occlusive®. Conversely, hydrophilic
pastes are able to take up certain amounts of water®, but
will not be as effective as a barrier". In general, water-in-
oil formulations, with a lipid content = 50%, provide a
superior moisture barrier than lighter oil-in-water
products'. For this reason, ointments are generally more
effective than creams and lotions™.

When considering what would constitute the ideal
everyday barrier preparation, one needs to consider the
relevance, tolerability and safety of constituents other
than the lipids alone. Every ingredient should have a
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rationale for its inclusion. Thus, antifungal and
antibacterial agents should not be included due to the
absence of data establishing the need for them. There
should be no ingredient that is known to be toxic or that
does not have a documented safety record. This concern
has been voiced by US paediatric specialists, owing to
the lack of regulations governing the disclosure of
information about topical products”*. If possible, a
preservative should not be included; the greater the
lipid content, the less likely a preservative will be
required. Thus, a preservative is always required in
creams and lotions, but not in ointments.

Healthcare professionals have indicated unease over
the widespread use of manufactured baby skincare
products which are promoted as especially suitable for
babies’ skin, but actually include ingredients that are
potentially allergenic®. For this reason, non-essential
ingredients such as perfumes should be omitted, since
they are strongly associated with allergic contact sensit-
ization”. Also, ideally, the safety and effectiveness of a
barrier preparation in IDD should be clinically proven.

Currently, a wide range of products is available to
prevent and treat IDD, vet few fulfil all the criteria
proposed above. Zinc or titanium oxide-containing
preparations are commonly used to prevent and treat
IDD. However, as we have discussed, hydrophilic paste
formulations do not provide a very effective barrier and
are generally unsuitable for daily use in a preventive role.
On the other hand, lipophilic formulations containing zinc
or titanium oxides will be reasonable barriers, but are very
difficult to remove; this can result in frictional damage to
the skin when attempts to remove them are over-vigorous.

Talcum powder offers no protection to the skin, since
it does not form a continuous lipid barrier layer over the
skin. It is also extremely abrasive, and its routine use in
the skincare of infants may be hazardous®.

White soft paraffin BP is regularly used by healthcare
professionals to protect the skin. It is, however,
exceptionally occlusive when compared with other
emollients and is, therefore, less than ideal for continuous
use”, since complete occlusion can prevent the recovery
of damaged stratum corneum®. However, the regular use
of white soft paraffin on babies’ skin for the prevention
and treatment of IDD has not been evaluated.

Some commercially available barrier preparations that
are promoted for use in preventing and treating IDD
contain an antiseptic, which is not necessary or
desirable. These preparations often also contain
cosmetic ingredients such as fragrance and colouring,
which have no therapeutic or prophylactic value. It has
been suggested that, in practice, products are often
chosen by the consumer with less regard for efficacy
than for the way they are marketed™. This is perhaps
unsurprising in view of the paucity of clinical data for
most IDD products. Similarly, there are no clinical trial
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data to support the use of a variety of other commercial
preparations for the prevention and treatment of IDD,
including several branded products.

Clinical data are available for some barrier emollients
that can be used to prevent and treat IDD. The
adoption of a skincare regimen in which there was
increased use of emollients has been shown to improve
skin condition’. Furthermore, in premature infants
(who demonstrate increased TEWL compared with full-
term babies), topical ointment therapy significantly
improved skin condition scores™.

A clinical study has shown that, compared with
vehicle control, topical application of dexpanthenol sig-
nificantly decreases TEWL and increases the hydration
of the stratum corneum™. It has been demonstrated in
two trials that an ointment containing
dexpanthenol, Bepanthen Ointment (Roche Consumer
Health, UK), can help prevent and treat IDD". This
formulation also contains lanolin, which is one of the
most physiological emollient constituents currently
available, containing many of the lipid groups present in
the human stratum corneum, and having the advantage
of permitting water exchange. This product, which has
been in use for many years in other European countries,
has recently become available in the UK.

clinical

Conclusions

Positive action should be taken to prevent IDD. This
should comprise gentle cleansing, careful diaper selection,
changing the diaper as soon as possible after defaecation,
and application of a barrier preparation at every change.
The barrier preparation should mimic the skin’s natural
function by forming a long-lasting barrier to increase
protection against irritants and micro-organisms, and to
maintain optimum moisture levels within the stratum
corneum. Ideally, the promotion and use of such products
should be supported by evaluation in appropriately
controlled clinical trials. Treatment of IDD comprises
essentially the same elements as prevention, with topical
steroids and antifungal therapies used for more severe
cases which have proven refractory to simpler treatment
approaches. It is hoped that, by improving routine
skincare of the diaper area in hospitals and at home, the
incidence and severity of IDD will be reduced.
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