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Does evidence suggest that the use of
barrier enhancing emollient is beneficial
in the care of preterm neonates?

Nosocomial infection is a frequent and serious complication of preterm infants. Preterm infants
less than 34 weeks’ gestation have a poorly developed epidermal barrier compared to term
infants that leads to two major effects: susceptibility to nosocomial infection and high
transepidermal water loss. This review was undertaken to determine whether topical emollients
improve epidermal barrier function and reduce the risk of infection in preterm neonates.
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1. The skin of preterm infants less than 34
weeks’ gestation has a poorly developed
epidermal barrier compared to term
infants.

2. The thinner dermis and greater surface-
to-volume ratio of the preterm infant
allow for easier invasion through the
skin barrier.

. Topical emollients improve epidermal
function and maturity of the skin.

4.The evidence supports the use of
emollients to reduce infection in
preterm infants in the developing
world, but not in the developed world
such as in the UK.

w

n the neonatal intensive care unit

(NICU) environment, the skin of a
premature infant is the site at which many
different interventions and procedures
such as peripheral and central vascular
cannulation, securing of respiratory
support modes and lumbar puncture take
place. The thinner dermis and greater
surface-to-volume ratio of the preterm
infant allow for easier invasion of
pathogens through the skin barrier.

Incidents of skin breakdown secondary
to pressure damage from the use of nasal
continuous positive airway pressure
(CPAP) prongs and masks in the authors’
unit led to the use of a scoring tool to
document the nasal status during CPAP
delivery. As part of the development of this
tool, the literature on neonatal skin care
was reviewed (TABLE 1). To encompass the
moderately to seriously preterm
population, the authors intended to apply
an inclusion criterion of gestation <34
weeks. However, few studies were limited
solely to <34 weeks and it was not always
possible to disaggregate these babies from

more mature preterm babies.

Traditionally, the assessment of skin
integrity has been a task delegated to the
nursing staff. Without guidelines or formal
training in assessing the skin, the
assessment is purely subjective and open to
question. In 2001, skin care guidelines were
published by the Association of Women’s
Health, Obstetrics and Neonatal Nursing
and National Association of Neonatal
Nurses'. They have been validated as
leading to an improvement in care
practices and skin assessment during the
implementation of standard care
practices'”. However, 10 years after these
guidelines were produced, practices have
not been reviewed.

Nosocomial sepsis is a frequent and
serious complication of premature
infants’. A major point of entry for
invasive pathogens may be the skin
because of compromised barrier
function*. The skin of an infant born
before 34 weeks’ gestation is particularly
susceptible to injury and infection leading
to increased morbidity and mortality®.

Inclusion criteria

Exclusion criteria

All studies from 1997

Studies prior to 1997

All types of studies in the Hierarchy of Evidence’

and written or translated in English)

Studies done in any country (provided they were published

Published in foreign
language

no application or routine skin care

Studies on application of emollients such as oil and/or
Aquaphor ointment and/or paraffin ointment compared to

Studies on application of oils
used for massage purposes

electrolyte balance, mortality

Outcomes: infection, skin integrity, TEWL, fluid and

TABLE 1 Criteria for considering studies in this search.
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Study | Author Year |Setting Study design Emollients used Participants
No
1 Conneretal” |2004 |USA Systematic review | Eucerin cream (one Preterm <37 weeks
consisting of four | study) Aquaphor Total participants: 1304
studies ointment (three small | Multicentre study: 1191
studies) BW <1000g
Treatment group: 602;control group:589
Three other small studies included: 113
Study 1: 34 neonates; <36 weeks
Study 2: 60 preterms; <33weeks
Study 3: 19 preterms; <30weeks
2 Darmstadt*® 2004 | Egypt Randomised SSO Preterm <34 weeks
controlled trial Treatment group: 51
Control group: 52
3 Darmstadt® 2005 |Bangladesh |Randomised SSO and Aquaphor Preterm <33weeks
controlled trial ointment Treatment group SSO: 159
Treatment group Aquaphor: 157
Control group: 181
4 Darmstadt® 2007 |Bangladesh |Randomised SSO and Aquaphor Preterm <33 weeks
controlled trial ointment Treatment group SSO: 159
Treatment group Aquaphor: 157
Control group: 181
5 Darmstadt® 2008 | Bangladesh | Prospective, SSO and Aquaphor Preterm <33 weeks
randomised, ointment Treatment group SSO: 159
controlled trial Treatment group Aquaphor: 157
Control group: 181
6 Wananukul” | 2001 |Thailand Clinical trial Vaseline: liquid paraffin | Preterm <35 weeks
(1:1) No. of infants: 30
Right side of the body: treatment side
Left side of the body: control side
7 Wananukul*® {2002 | Thailand Clinical trial Vaseline: liquid paraffin | Preterm <35 weeks
(1:1) Treatment group: 20
Control group: 20
8 Campbell® 2000 |USA Case-control study | Aquaphor ointment Preterm <1000g
Case group: 10
Control group: 30
9 Beeram® 2006 | USA Retrospective study | Aquaphor ointment Preterm <27 weeks with BW <1000g
Study infants: 18
Control infants: 36

TABLE 2 Brief overview of the nine studies. SSO=sunflower seed oil.

This may be due to the lack of vernix, the
relative stratum corneum immaturity and
overall compromised function of the skin
coupled with multiple procedural
interventions. Organisms that normally
inhabit the skin are the major causes of
sepsis in very low birthweight (VLBW)
infants in developed countries®.

Another cause of morbidity and
mortality related to the skin in preterm
infants is high insensible water loss
(transepidermal water loss — TEWL) due
to a high ratio of skin surface area to body
volume, thin immature skin, large
exposed surface area and lack of
subcutaneous tissue”. Extremely preterm
infants may have TEWL in excess of
100mL/kg/day with concomitant
difficulties in fluid and electrolyte

homeostasis.

Several strategies are available to protect
the integrity and promote the hygiene of
the skin, augmenting its function as a
barrier to TEWL and percutaneous
absorption of toxic agents'. Rutter and
Hull" showed that TEWL was reduced by
40-60% after one application of
Aquaphor (petrolatum) topical ointment
and Nopper et al”” concluded that topical
therapy with Aquaphor ointment
decreased TEWL for six hours after one
application.

This article focuses on the use of topical
emollients. The term emollient is derived
from the Latin meaning to soften and
implies a substance that acts to smooth
the skin surface®”. Emollients are believed
to restore the integrity of the epidermal

barrier in two ways: First, they form an
oily (occlusive) layer over the skin that
prevents the evaporation of water". The
water trapped in the stratum corneum
passes into the corneocytes which swell,
and fissures reduce. Secondly, emollients
can penetrate deep into the stratum
corneum and mimic the barrier effects of
lipids, which are deficient in a preterm
infant’s skin®. This prevents penetration
of irritants and allergens that can provoke
local inflammatory reactions.

Topical emollients have been shown to
be effective in improving epidermal
functions and maturity of the preterm
infant’s skin'>'*. However, there are reports
of adverse effects of emollients, such as an
increased risk of nosocomial infections".
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This is contested by Darmstadt et al*'
although their evidence is limited to
developing countries. Thus a literature
review was conducted to determine
whether the positive results of application
of emollients in developing countries are
applicable to the UK population.

Literature review

In order to conduct an appropriate review
of the literature, the following question was
devised:

Is topical emollient therapy an effective
strategy in enhancing the epidermal barrier
function, thus improving skin integrity and
reducing the risk of infection, in preterm
neonates?

A systematic literature search was
performed (TABLE 1). There were nine
studies that addressed the research
question and met the inclusion criteria.
They include one systematic review, six
clinical trials, one case-control study and
one retrospective study (TABLE 2).

Findings of the studies
Infection and mortality results

There were five studies that dealt with
infection as an outcome (studies 1-4 and
8) and two studies (2 and 5) that dealt with
mortality as an outcome (TABLE 3).

The Cochrane systematic review (study
1) considered three small RCTs and one
multicentre study set in the USA. Domin-
ated by the results of the multicentre study,
the review concluded that daily
prophylactic application of a topical
ointment in premature infants in developed
countries increases the relative risks of
coagulase negative Staphylococcus(CONS)
infection by 31% and the relative risk of
any nosocomial infection by 20%.

Study 8, also undertaken in a developed
country (USA), showed an increased risk
of systemic candidiasis after Aquaphor
(OR 11, 95% CI:1.0-6.3), although study 1
showed no significant difference in the risk
of fungal infection.

By contrast, two studies in the developing
world with sunflower seed oil (SSO)
(studies 2 and 3) found a highly significant
reduction in the incidence of nosocomial
infections (adjusted incidence ratio, 0.46-
0.59, p=0.007-0.03), despite the limitation
in the power of the studies resulting from
the high mortality rate (60%) in study 2.
Death due to sepsis was not significantly
different in either group (adjusted odds
ratio 0.72; 95% CI 0.39-1.34; p=0.30), but
no further details of the cause of death are
mentioned. It was not clearly stated why the
mortality rate was high. In study 3, there
was a non-significant reduction in the risk
of infection with Aquaphor (0.60, CI 0.35-
1.03, p>0.05.). Study 5, also in a developing
country, showed that treatment with SSO
resulted in a statistically significant 26%
reduction in mortality rates, compared with
infants not receiving topical emollient
therapy. It also found that Aquaphor
therapy significantly reduced mortality
rates by 32%.

Sunflower seed oil
versus no application

nosocomial infections than controls (adjusted incidence
rate ratio IRR 0.59, 95% Cl 0.37-0.96, p=0.032).

Aquaphor did not significantly reduce the risk of infection
(0.60, C1 0.35-1.03, p=0.065).

Study No | Emollients used Infection Mortality
1 Aquaphor ointment | Increases the relative risk of coagulase-negative
Eucerin Staphylococcal infection by 31% and increases the relative

risk of any nosocomial infection (including bacterial and
fungal organisms) by 20% in treated infants.
Increased trend in the risk of any bacterial infections in
infants treated with prophylactic application of topical
ointment.

2 Sunflower seed oil Highly significant reduction in the incidence of nosocomial | High overall mortality rate (64 of 103 — 60%).
infections (adjusted incidence ratio, 0.46; 95% Cl, 0.26- Death beyond the first two days of life due
0.81; p=0.007) compared with infants not receiving topical | to sepsis was not significantly different in
prophylaxis (n=52). the two groups (adjusted odds ratio, 0.72:

95% Cl 0.39-1.34; p=0.30).
3 Aquaphor ointment/ | Infants treated with SSO were 41% less likely to develop

4 Aquaphor ointment/
Sunflower seed oil
versus no application

The SSO group showed a 72% elevated odds of having a
false-positive skin culture associated with a negative
blood culture (ie skin flora blocked from entry into the
blood) compared with the control group.

5 Aquaphor ointment/
Sunflower seed oil
versus no application

The neonatal mortality rate was significantly
reduced (p=0.042) by 26% in infants treated
with SSO (hazard adjusted ratio: 0.74: 95%
Cl: 0.55-0.99). Treatment with Aquaphor also
significantly reduced mortality rates by 32%
(hazard adjusted ratio: 0.67; 95% Cl: 0.51-
0.92: p=0.013).

8 Aquaphor ointment

The odds ratio for skin care with Aquaphor in case infants
versus control infants was 11 (95% Cl: 1.9-63). Skin care
with Aquaphor was discontinued and the incidence of
systemic candidiasis decreased to baseline.

TABLE 3 Infection and mortality results. SSO=sunflower seed oil.
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The contrast in these results may
perhaps be explained by the different
conditions in baby units in the developed
and developing countries, rather than
indicating a contradictory effect of
emollients. In developing countries,
survival is lower, care practices differ, and
the range of agents of infection is markedly
different. This is emphasised by the lack of
CONS and group B Streptococcal sepsis
and a predominance of gram-negative
sepsis, particularly Klebsiella pneumoniae,
in developing countries".

In developed countries, a frequent portal
of entry for CONS in preterm neonates is
the site of instrumentation®, which is
unlikely to be amenable to topical
emollient therapy. On the other hand, in
developing countries, indwelling
intravascular devices are less frequently
available. Furthermore degrees of
malnutrition and environmental
contamination and infectious challenge to
the skin barrier are much higher. In such
cases, infections are more likely to be due
to skin barrier compromise and the study
intervention compensates for this
compromise.

Study 4 provided evidence of a barrier
mechanism of protection by SSO. A
possible mechanism for an increased rate
of infection with these treatments in
infants in developed countries, is
contamination that may have occurred
during application of the treatment.

Skin integrity results

Skin condition was addressed in studies 1-
4 and 8 (TABLE 4). There was improvement
in skin condition in all of the studies,
although this was only briefly mentioned.
Only studies 2 and 4 presented statistical
evidence.

TEWL and fluid balance results

Transepidermal water loss was addressed
in studies 4, 6, 7 and 9 (TABLE 5). Studies 6
and 7 showed that TEWL was reduced in
preterm babies under phototherapy after
application of topical ointment. In study
4, TEWL could not be measured although
it was mentioned as an aim.

Study 9 showed that the application of
topical emollient was beneficial in terms
of reduced fluid intake, better urine
output, lower serum potassium and
bilirubin levels. These suggest overall
improved fluid balance, which is
attributable to reduced TEWL. In none of
these studies was it stated whether

REVIEW

Study | Study design/setting | Emollients used | Skin condition results
No

1 Systematic review Aquaphor Improved skin condition
Developed countries | Eucerin

2 RCT SSO Improved skin condition (p=0.037)
Egypt
3 RCT SSO No reports of adverse events — such as skin
Bangladesh Aquaphor reactions, injuries or infections, or
phototherapy burns after use of either
emollient
4 RCT SSO Although mean skin score gradually
Bangladesh Aquaphor worsened in all groups, patients treated

with SSO or Aquaphor had better skin
scores (better skin condition) at day 3 and
day 28 compared to the control group.

8 Case study Aquaphor Lack of any toxic or local reactions.
USA Problems with cardiac monitor electrodes
and temperature probe placement

TABLE 4 Skin condition — results of reviewed studies. SSO=sunflower seed oil.

Study | Emollients used TEWL

No

4 Aquaphor ointment/Sunflower | Studied but no definitive data
seed oil versus no application

6 Vaseline and paraffin Reduced by 29% (p<0.002) and 26% (p<0.011) at
(1:1 preparation) 30 minutes and 4-6 hours after the application of

clear ointment.

7 Vaseline and paraffin Evaporation rate (ER) was increased by 8%

(1:1 preparation) (p=0.01) in the control group and decreased by

19.2% (p<0.001) in the treatment group at 30
minutes during phototherapy.

ER was increased by 14.5% (p<0.001) and
decreased by 13.2% (p<0.003) respectively after
five hours of phototherapy

9 Aquaphor ointment Fluid intake was lower and urine output was
significantly better in Aquaphor treated infants
during the first two weeks of life.

Peak serum potassium and bilirubin values were
lower in the study infants

TABLE 5 Findings for TEWL and fluid balance.

incubators were humidified. Ambient the inclusion criteria and did not violate

temperature and humidity were only any of the exclusion criteria, there are

shown in studies 6 and 7, and there were ~ broad differences from the UK experience,

no significant differences between the in particular in the setting of the study,

treatment and non-treatment groups. healthcare facilities, type of patient
population, intervention used, and care

Applying the evidence management.

The decision whether to implement Studies from the developing world (2-7)

research evidence depends on the quality favour the use of emollients with

of the research, the degree of the considerable benefit from the intervention

uncertainty of the findings, relevance to and low rates of adverse effects. By

the clinical setting, whether the benefits to  contrast, in developed countries (1, 8

the patient outweigh any adverse effects, and 9) benefits have been marginal along

and whether the overall benefits justify the ~ with a serious concern about nosocomial

cost when competing priorities and infection. The difference may be explained

available resources are taken into account®. by less frequently available indwelling
Although all the reviewed studies met all ~ intravascular devices and much higher
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depended on medical
records or recollection of
past events

Study Internal validity External validity Reliability
No
1 Dubious because of Similar sample population, settings and Reliable
possible contamination management of care to UK.
2 Dubious because of high The sample population of the study was older and | Questionable as the description of the
mortality less sick than that generally found in a UK medical | intervention is too brief to allow
unit and the mortality was higher —so not reproduction.
comparable to the UK.
3,4,5 Dubious because of The sample population of the study was Reliable
discharge before the study | comparable to the heavier section of the UK
period was complete. population (>1200 grams).
However, the results were
analysed on intention to
treat basis
6 Unblinded — potential for | The sample population of the study was older (<35 | Unreliable because of the lack of blinding
bias weeks’ gestation) and less sick compared to the UK.
This study can be applied to UK less immature
babies.
7 No problems The sample population of the study was older (<35 | Reliable
weeks gestation) and less sick compared to the UK;
however the results could be applicable to UK
infants of the same gestation.
8 Because of its retrospective | Confounding variables: Questionable for lack of detail:
design, baseline skin The petrolatum used did not contain preservatives | yow was the petrolatum applied?
condition was not recorded | that would inhibit the growth of micro-organisms: . S
. s S . Were strict guidelines followed?
(broken skin could be a this is high risk especially in lipid-containing
portal of entry for environment such as topical petrolatum ointment®. | Retrospective study design
infection) More case infants were male and born vaginally. Record of the skin condition was not
Due to the small sample size, it could not be determined due to the lack of standard
determined if the factors were significantly scoring system. It is possible that with
different. larger sample size and multivariate analysis,
factors such as vaginal delivery and
prolonged intubation might be co-variables
for systemic candidiasis, although they were
not significant in this study.
9 Dubious because it Comparable to UK population. Questionable as the control infants were

born up to two years before the case
infants.

TABLE 6 Validity and reliability data.

degrees of malnutrition and environ-
mental contamination and infectious

challenge to the skin barrier in developing
countries®. In such cases, infections are

more likely to be due to skin barrier

compromise resulting from subclinical
injury, maturational or nutritional under-

development®.
Compared with the developing

countries, the patient populations studied
in the developed countries were generally

lighter in weight, sicker and required
more invasive procedures such as

intubation and insertion of percutaneous
long lines, umbilical arterial and venous

lines, all of which could be a portal of
entry for CONS.

Only the patient populations of studies

1, 8 and 9 are similar to the UK. The
increased rate of CONS infections and
nosocomial infections are of concern.
However, modern infection control
practices are likely to reduce these
complications. For example, in the
authors’ neonatal unit, the use of
fluconazole has been introduced to reduce
the incidence of invasive candidiasis in
ELBW infants*, and very strict sanitation
procedures have been instigated.
Furthermore UK infants more than 30
weeks’ gestation have fewer invasive
management procedures (CPAP,
peripheral IV cannula and percutaneous
central venous catheters), which may make
them more comparable with the study
population in the developing countries.

In summary, the positive results in
studies 2-5 regarding infection rate and
mortality, all involving patients in the
developing world, do not warrant the
use of topical therapy for ELBW infants
in the UK.

Validity and reliability of reviewed
studies

TABLE 6 summarises the validity and
reliability data.

Implications for practice

Emollients provide clear benefit to certain
populations of preterm infants. The
literature supports their use in the
developing world. However, there are

124
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concerns from comparable populations in
the developed world that the risks of
topical emollient treatment may increase
nosocomial infection with consequent
morbidity/mortality and little benefit.
Changes in infection control practice
since publication of the studies reviewed
mean that these risks may have reduced or
disappeared. There is a place for further
research of the effect of topical emollient
treatment on infection rates in ELBW
infants under carefully controlled
conditions in the UK. Research needs to
compare the effects of olive oil and SSO
in preterm neonates, including risk-
benefit analysis.

References

1. Lund C., Osborne J., Lane A., Lott J.W.,, Raines D.
Neonatal skin care: Clinical outcomes of the
AWHONN/NANN evidence-based clinical practice
guideline. JOGNN 2001;30(1): 41-51.

2. Lund C., Osborne J. Validity and reliability of
neonatal skin care condition score. JOGNN.
2004;33(4): 320-27.

3. Wiswell T.E. Neonatal Septicemia. In Polin RA, Yoder
MC, Burg FD, eds. Workbook in Practical Neonatology
— Third edition. Philadelphia: WB Saunders. 2001.
p231.

4. Darmstadt, Dinulos J.G. Neonatal skin care. Pediatr
Clin North Am 2000;5(4):755-82.

5. Darmstadt G.L., Mao-Qiang M., Chi E. et al. Impact
of topical oils on the skin barrier: possible
implications for neonatal health in developing
countries. Acta Paediatrica 2002;91:546-54.

6. Darmstadt G.L., Saha S., Ahmed N.U. et al. Effect of
topical treatment with skin barrier-enhancing
emollients on nosocomial infections in preterm
infants in Bangladesh: A randomized controlled
trial. Lancet. 2005;365:1039-45.

7. Greenhalgh T. How to read a paper: The basic

evidence-based medicine. Third edition. BMJ books.
2006; Blackwell Publishing London.

8. D'Angio C., McGowan K., Baumgart S., St Geme J.,
Harris M. Surface colonisation with coagulase-
negative staphylococci in preamature neonates.

J Pediatr 1989;114:1029-34.

9. Rutter N. The immature skin. J Pediatr 1996:S 18-20.

10. Williams M. Skin of the Premature infant. In:
Eichenfield L, Freiden |, Esterly N, eds. Textbook in
Dermatology. Philadelphia: WB Saunders Co 2001.
p 46-51.

11. Rutter N., Hull D. Reduction of skin water loss in the
newborn: Effect of applying topical agents. Arch Dis
Child 1981;56:669-72.

12.Nopper A., Horji K., Sookdeo-Drost S., Wang T.,
Manicini A., Lane A. Topical ointment therapy
benefits premature infants J Pediatr 1996;128:
660-69.

13.Voeglli D. The role of emollients in the care of
patients with dry skin. Nursing Standard 2007;22(7)
62-68.

14.Holden C., English J., Hoare C. Advised best practice
for the use of emollients and other dry skin
condition. Dermatol Treat 2002;13(3):103-06.

15. Clark C., Hoare C. Making the most of emollients.
Pharm J 2001;266(7135):227-29.

16.Edwards W.H., Conner J.M., Soll R.F. The effects of
Aquaphor original emollient on nosocomial sepsis
rates and skin integrity of infants of birth wieight
501 to 1000 grams. Pediatrics 2001;113(5): 1195-
203.

17.Conner J.M,, Soll R.F., Edwards W.H. Topical
ointment for preventing infection in preterm
infants. Cochrane Database System Rev 2004;
1:CD001150.

18.Darmstadt G.L., Badrawi N., Law P.A. et al. Topically
applied sunflower seed oil prevents invasive
bacterial infections in preterm infants in Egypt: A
randomized controlled clinical trial. Pediatr Infect Dis
2004;23(8):719-25.

19.Ahmed A., Chowdhury M., Hoque M., Darmstadt G.
Clinical and bacteriological profile of neonatal
septicaemia in tertiary level pediatric hospital in
Bangladesh. Ind Pediatr 2002;39:1034-39.

20. Stoll B.J., Hansen N., Faranoff A.A. Late onset sepsis

REVIEW

in very low birth weight neonates: the experience of
the NICHD. Neonatal Res Network Pediatr 2002;110:
285-91.

21.Bhutta Z. Neonatal bacterial infection in developing
countries: strategies for prevention. Semin Neonatol
1999;4:159:171.

22.Sheldon T.A., Guyatt G.H., Haines A. Education and
debate: getting research evidence into practice —
When to act on evidence. BMJ 1998;317:139-42.

23.Darmstadt G.L. The skin and nutritional disorders
in the newborn. Eur J Pediatr Dermatol 1998;8(4):
221-28.

24.Healy C.M., Campbell J.R., Zacaria E., Baker C.J.
Fluconazole prophylaxis in extremely low birth
weight neonates reduces invasive candidiasis
mortality rates without emergence of fluconazole-
resistant candida species. Pediatrics 2008;121(4):
703-10.

25.Darmstadt G.L., Saha S., Ahmed N.U. et al. Effect of
emollient treatment of preterm neonates in
Bangladesh on invasion of pathogens into the
bloodstream. Pediatric Research 2007;61(5, Part1)
588-93.

26.Darmstadt G.L., Saha S., Ahmed N.U. et al. Effect of
skin barrier therapy on neonatal mortality rates in
preterm infants in Bangladesh: a randomized
controlled clinical trial. Pediatric Research 2008;
121(3):522-29.

27.Wananukul S., Praisuwanna P., Kesornkam K.
Effects of clear topical ointment on transepidermal
water loss in jaundiced preterm infants receiving
phototherapy. J Medical Assoc Thailand 2001;
84(6):837-41.

28.Wananukul S., Praisuwanna P. Clear topical
ointment decreases epidermal water loss in
jaundiced preterm infants receiving phototherapy.
J Med Assoc Thailand. 2002;85(1):102-06.

29.Campbell J.R., Zacarria E., Baker C.J. Systemic
candidiasis in extremely low birth weight infants
receiving topical petrolatum ointment for skin care.
A case study. Pediatrics 2000;105(5):1041-45.

30.Beeram M., Olvera R., Krauss D., Laughran C.,
Petty M. Effects of topical emollient therapy on
infants at or less than 27 weeks gestation. J Nat
Med Assoc 2006;98(2):261-64.

Let our readers know what’s going on in your unit

infant

Focus on a Unit

Whatever the subject, contact

lisa@infantgrapevine.co.uk or call

01279 714508 to chat about
featuring in Infant.

From brand new
facilities to cutting-
edge equipment

Anew beginning in Norwich

k‘ =] Facing the challenges
- of HIV in South Africa

G -

-
o

Capitalising on staff skills ‘)
to improve patient care
T : - o

and from excellent
practice to inspired

fund-raising, Focus on a Unit
is the place to let other readers
Know what your unit is doing

infant VOLUME 8 ISSUE 4 2012

125




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


