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Abstract: To date, appropriate skin therapy for premature infants has
not been clearly defined. Emollient creams are often used without solid
evidence for a benefit to the neonate. The aim of the current study was to
investigate the cutaneous effects of two different topical ointment therapies.
Between October 2004 and November 2006 we prospectively enrolled 173
infants between 25 and 36 weeks of gestation admitted to a neonatal inten-
sive care unit. Infants were randomly assigned to daily topical treatment with
water-in-oil emollient cream (Bepanthen!), olive oil cream (70% lanoline, 30%
olive oil), or to a control group. Each neonate was continuously treated for a
maximum of 4 weeks. Skin condition (skin score reflecting degree of der-
matitis) in these groups was compared at weeks 1, 2, 3, and 4. Neonates
treated with olive oil cream showed statistically less dermatitis than did
neonates treated with emollient cream, and both had a better outcome than
those in the control group (p < 0.001 in weeks 2–4). Treatment effects per-
sisted throughout the study period and applied to infants of all gestational
ages. This study demonstrates that topical skin therapy lowers the risk of
dermatitis. Olive oil cream was superior to water-in-oil emollient cream.

Skin surface of the full-term neonate is drier than that
of adults (1). During the first year of life, the skin
develops increased hydration, possibly related to greater
functional maturity of eccrine sweat glands (2). In pre-
term infants, especially in those with less than 32 weeks
of gestation, the stratumcorneum, thebarrier functionof
the skin, is not fully developed (3–6). Acceleration of the
maturation process occurs after birth, withmost preterm
infants havinga functionallymature stratumcorneumby
2 weeks postnatal age (4). In addition, transepidermal

water loss measurements showed that infants born at
25 weeks or less of gestation had immature skin barrier
function for longer than 4 weeks, in some infants even
8 weeks (6), resulting in an increased risk of electrolyte
imbalance, dehydration, and thermal instability.

Preterm neonates often develop peeling and scaling
dermatitis. Moisturizers help restore the natural barrier
properties of the skin (7), but appropriate therapy and
duration of therapy for the dry, fissured skin of preterm
infants has not yet been clearly defined. Choice of an
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appropriate emollient is essential, as some oils increase
skin functional barrier (8,9) whereas others could dam-
age the integrity of the skin barrier (8). We conducted a
prospective study to evaluate the long-term effects of
prophylactic skin therapy on neonates’ skin and com-
pared two different topical skin emollients.

MATERIAL AND METHODS

Between October 2004 and November 2006, all infants
between25and36 weeksof gestationwhowere admitted
to a neonatal intensive care unit (NICU) were prospec-
tively enrolled. Infants were excluded if survival was
expected to be <48 hours, or if they had manifest skin
disease or life-threatening congenital anomalies. The
study was approved by the local ethics committee.

Once informed consent was obtained, neonates were
randomly assigned to group A (Bepanthen!; Bayer
Healthcare, Wuppertal, Germany), group B (olive oil
cream), or group C (control). Bepanthen is a proprietary
ointment including dexpanthenol and phenoxyethanol.
Olive oil is a natural and widely available oil; in the
current study a mixture of 30% olive oil and 70% lano-
line produced in our pharmacy was used. The control
group received routine skin care without topical emol-
lients or other measures to prevent skin breakdown or
modulate skin-barrier function. In the treatment groups,
therapy commenced within the first 24 hours of life. The
body, except the face and scalp, was treated either with a
thin coat of the Bepanthen or with olive oil cream.

Topical emollient was dispensed to each neonate in
tubes containing 10 g that contained enough emollient
for 1 day. Each neonate was continuously treated for a
maximum of 4 weeks. Infants who were transferred out
of the NICU before day 28 were followed up on the
intermediate care unit. Skin therapy was applied twice a
day. At baseline and at weeks 1 through 4 each neonate
was evaluated by two investigators, who were blinded to
the neonates’ therapy. Evaluation of the skin condition
was performed 8 to 12 hours after the preceding appli-
cation of skin therapy and at comparable times in the
control group. Skin condition was graded on a 4-point
scale (1–4)modified from the one published by Lane and
Drost (Table 1) (10), with a score of one denoting the
best condition and a score of 4 the worst. Grading con-
sidered skin dryness, presence of erythema, and skin
breakdown.

If a neonate in the control group required topical skin
therapy as a consequence of dermatitis (skin condition
grade 4), it contributed data to the analysis until this time
point but not thereafter. An analogous procedure was
chosen for infants who developed dermatitis (skin
condition grade 4) under administration of topical skin

therapy. One infant in the emollient cream group died.
Another 25 infants (14.5%) were lost because of dis-
charge or transfer to a different hospital (7 infants in the
control group, 7 infants in the emollient cream group,
and 11 infants in the olive oil group).

Furthermore, background and clinical information
was collected, including sex, gestational age (fullweeksof
gestation), birthweight (grams), multiple pregnancy, and
diagnosis at admission. For each week ongoing thera-
peutic procedures and modalities were docu-
mented—surfactant therapy (yes ⁄no), antibiotic
treatment (yes ⁄no), phototherapy (yes ⁄no), amount of
parenteral feeding (percentage of total feeding), and air
humidity in the incubator (percentage categories<50%,
50–55%, 56–60%, 61–65%, 66–70%, 71–75%, 76–80%,
and >80%). Secondary sepsis was defined as any bac-
terial or fungal infection proved by positive blood or
cerebrospinal fluid culture after day 2 of life (with asso-
ciated symptoms and ⁄or treatment with systemic anti-
biotics or antifungal agents). Grades of skin condition in
the treatment and control groups were assessed at base-
line and at weeks 1 to 4 and differences computed by
means of general linearmodels. The Scheffe testwas used
for pairwise comparison. All p-values are two-sided.
Computations were performed with the SPSS (version
12.0) statistical software.

RESULTS

In the current study a consecutive series of 173 preterm
neonates were enrolled. A total of 115 (66.5%) were in
the treatment groups—57 (32.9%) were treated with
emollient cream and 58 (33.5%) with lanoline ⁄olive oil
cream. Another 58 (33.5%) served as untreated controls.
Baseline characteristics of the three groups are depicted
in Table 2. Mean gestational age of the neonates was
30.3 weeks in the Bepanthen group, 30.4 in the olive oil
group, and 30.5 weeks in the control group. Mean
birthweight was 1508 g in the Bepanthen group, 1581 g
in the olive oil group, and 1556 g in the control group.

All infants were admitted with a diagnosis of prema-
turity, and 85% of infants had a diagnosis of respiratory
distress. Eight infants (4.6%) developed blood-culture

TABLE 1. Skin Condition Grading Scale (Modification of the
Score by Lane and Drost) (10)

1 Normal, no sign of dry or irritated skin
2 Dry skin with few to moderate visible scales
3 Dry skin with darker scales, increased areas of

mild erythema, skin has a rough texture with
superficial fissures

4 Dry, crusted skin on erythematous base with dark
scales and fissures
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positive sepsis. In six infants the causing organism was
coagulase-negative Staphylococcus, in one patient
Staphylococcus aureus and in one Klebsiella species.
There was no significant difference in sepsis rate between
controls (n = 3; 5.2%) and the two treatment groups
(n = 4; 6.9% and n = 1; 1.8%), and sepsis rate in our
NICU did not change during the study period.

Results of the skin condition grading scores were
summarized (Table 3). Baseline scores did not differ
between controls and treatment groups. Significant
treatment effects were visible after 1 to 2 weeks of
treatment and most pronounced at weeks 3 and 4. Olive
oil cream was superior to water-in-oil emollient cream.
Figure 1 shows percentages of best skin condition (skin
condition grading scale 1) for controls and treatment
groups at weeks 1, 2, 3, and 4. Findings were similar in

girls and boys and evident for all gestational ages. For
example, at week 3 percentages of best outcome in con-
trol, emollient, and olive oil cream groups amounted to
8.7%, 29.6%, and 61.3% (p < 0.001, gestational age
£30 weeks), 17.6%, 61.1%, and 94.1% (p < 0.001,
gestational age 31 ⁄32 weeks), and 0%, 60%, and 90%
(p = 0.001, gestational age>32 weeks), respectively. In
the control, emollient, and olive oil cream groups 31
(53.4%), 11 (19.3%), and 2 (3.4%) infants, respectively,
were switched to a therapy regime with ultrasic ⁄ultrabas
because of skin condition grade 4 (2 infants after week 1,
10 after week 2, and 32 after week 3).

Application of olive oil cream was well tolerated by
the infants. However, NICU nurses noted that adhesive
probes did not attach well to the treatment group with
lanoline ⁄olive oil cream unless the site of attachmentwas
first gently cleansed with soft gauze.

DISCUSSION

This study was designed to evaluate the effect of topical
therapy on skin condition in preterm neonates. We
evaluated the effect of a twice-daily therapy with
Bepanthen, a water-in-oil emollient cream, and with
olive oil cream.

Significantly less dermatitis was seen in all treated
infants from day 7 to day 28 postnatal. In all assessments
treated skin was graded better than was untreated skin,
documenting improved skin appearance. This was
especially true for the treatment with olive oil cream and
pertained to infants of all gestational ages.Data fromthis
study support the view that topical treatment effectively
decreases the risk of dermatitis in premature neonates.

TABLE 2. Neonatal Characteristics in Control and Treatment
Groups

Bepanthen
group
(n = 57)

Olive oil
group
(n = 58)

Control
group
(n = 58)

Male, % (n) 45.6 (26) 53.4 (31) 62.1 (36)
Multiple birth, % (n) 31.6 (18) 25.9 (15) 22.4 (13)
Birthweight, % (n)

<1000 g 39.1 (9) 21.7 (5) 39.1 (9)
1001–1500 g 33.8 (22) 29.2 (19) 36.9 (24)
>1501 g 30.6 (26) 40.0 (34) 29.4 (25)

Gestational age, % (n)
£30 wks 33.3 (12) 27.8 (10) 38.9 (14)
30–32 wks 34.0 (18) 34.0 (18) 32.1 (17)
>32 wks 32.1 (27) 35.7 (30) 32.1 (27)

Surfactant therapy, % (n) 24.5 (12) 32.7 (16) 42.9 (21)
Phototherapy, % (n) 37.9 (44) 33.6 (39) 28.4 (33)

TABLE 3. Skin Condition Grading in Treatment and Control Groups at Weeks 0–4*

Day 0 Day 7 Day 14 Day 21 Day 28

Olive oil group 1.10 ± 0.31 (58) 1.09 ± 0.28 (58) 1.28 ± 0.56 (58) 1.40 ± 0.79 (58) 1.40 ± 0.81 (45)
Bepanthen group 1.07 ± 0.29 (57) 1.18 ± 0.43 (57) 1.67 ± 0.81 (57) 2.07 ± 1.15 (55) 2.00 ± 1.09 (38)
Control group 1.10 ± 0.31 (58) 1.33 ± 0.74 (58) 2.11 ± 1.04 (56) 3.00 ± 1.05 (48) 2.70 ± 1.03 (20)
p-Value unadjusted N.S. 0.042 <0.001 <0.001 <0.001
p-Value multivariable! N.S. 0.094 <0.001 <0.001 <0.001
p-Value multivariable" N.S. 0.093 <0.001 <0.001 <0.001
Pairwise comparisons
(Scheffe test)
p-Value controls versus
Bepanthen

N.S. 0.292 0.019 <0.001 0.036

p-Value controls versus
olive oil

N.S. 0.045 <0.001 <0.001 <0.001

p-Value Bepanthen versus
olive oil

N.S. 0.653 0.041 0.002 0.022

N.S., not significant.
*Values are mean ± SD of skin condition grade. The sample size (n) is given in parentheses.
!Multivariable comparisons were adjusted for gestational age, birthweight, sex, multiple pregnancy, surfactant therapy, phototherapy, and
pretreatment skin condition.
"Multivariable comparisons were adjusted for gestational age, birthweight, sex, multiple pregnancy, surfactant therapy, phototherapy,
pretreatment skin condition, antibiotic treatment, humidity, and parenteral feeding.
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Our results are in accordance with those of four other
previous, randomized, controlled trials showing
improved skin condition in the case of daily prophylactic
application of a topical emollient ointment (10–13).
Durationof treatment in these studies rangedbetween 14
and 16 days. In two studies a water-in-oil emollient was
used (10,12), while in the two other studies an anhydrous
mixture was applied (11,13). The current study is unique
for its treatment period of up to 4 weeks. Our results
clearly indicate that therapywasofbenefit over thewhole
period and the difference in skin grading was even most
pronounced at weeks 3 and 4.

The skin of the preterm infant is an ineffective epi-
dermal barrier. Topical ointment therapy may enhance
epidermal barrier function by protecting the stratum
corneum, leading to improved skin integrity. Epidermal
keratinocytes can metabolize lipids derived from topi-
cally applied emollients because of a fatty acid trans-
porter on their surface. The cells then use the lipids to
form a functional epidermal barrier (14). Moreover, the
dermis supplies the epidermis with moisture from the
dermal capillary beds. If the stratum corneum barrier is
injured, water escapes through the injured epidermis.
Very preterm infants have high evaporative water losses
from their skin during the first days after birth, and after
4 weeks the values are still higher than those in full-term
infants (6,15). Daily application of a topical ointment
was found to reduce transepidermal water loss
(12,13,16,17). The Nopper study reported a reduction in
transepidermal water loss after application of Vaseline-
liquid paraffin in infants in the first 6 hours of life (12).
Rutter and Hill demonstrated decreased transepidermal
water loss after application of a paraffin mixture (80%
soft, 20% hard paraffin) (17).

There has been concern that prophylactic application
of topical ointment increases the risk of pathogen

translocation and severe systemic infection. A Cochrane
review concluded that prophylactic topical ointment
therapy increases the risk of coagulase-negative staphy-
lococcal infection and any nosocomial infection. It was
therefore proposed that topical ointmentnotbe routinely
used in preterm infants (18). The current study, however,
showed no significant difference in rate of infection due
to bacterial pathogens including coagulase-negative
Staphylococcus between the three groups. Overall, the
risk of secondary sepsis was low and did not change
during the studyperiod.Of interest,Darmstadt et al even
found skin application of sunflower seed oil to protect
against nosocomial infections in preterm very low
birthweight infants admitted to hospitals in developing
countries (8,19,20). The discrepancy between all these
studies is potentially explainedbydistinct types of topical
therapy, regional differences in pathogen pattern, and
infant care practices (19).

In conclusion, daily prophylactic application of a
topical ointment in premature infants improves skin
condition and lowers the risk of dermatitis. This was true
for 4 weeks of topical skin therapy. Treatment with olive
oil cream was superior to water-in-oil emollient cream.
NICU that use topical skin care in infants are advised to
carefully monitor the incidence of infections.
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