Clear Topical Ointment Decreases Transepidermal
Water Loss in Jaundiced Preterm Infants Receiving
Phototherapy
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Abstract

The evaporation rate (ER) from the skin was measured in 40 jaundiced preterm infants born
at less than or equal to 34 weeks of gestation. The baseline measurements were executed in both
the right and left side in 3 positions: upper arm, back and lower leg. The patients were randomly
recruited to a treatment or a control group. The treatment group received 3.0 ml of clear topical
ointment just before phototherapy. Conventional phototherapy was placed above the incubators in
both groups. ER and ambient skin temperature were measured at the same peint at 30 minutes and
5 hours during phototherapy.

In the control group, ER was increased by 8.0 per cent (P value = 0.01) and 14.5 per cent (P
value < 0.001) at 30 minutes and 5 hours during phototherapy, respectively. In the treatment group,
clear topical ointment decreased ER by 19.2 per cent (P value < 0.001) and 13.2 per cent (P value =
0.003) at 30 minutes and 5 hours during phototherapy, respectively. Ambient skin temperature
during phototherapy was increased significantly (P <0.01) in both groups. Serum microbilirubin dif-
ference of pre and post phototherapy at 24 hours of phototherapy between the 2 groups was not
significantly different (P=0.38). The authors concluded that conventional phototherapy, in premature
infants nursed in an incubator, increased transepidermal water loss (TEWL) significantly and the
application of clear topical ointment on the skin of jaundiced preterm infants receiving conventional
phototherapy in incubators reduce TEWL significantly, without effect on serum microbilirubin.

Key word : Evaporation Rate, Phototherapy, Preterm Infant, Clear Topical Ointment

WANANUKUL S, PRAISUWANNA P
J Med Assoc Thai 2002; 85: 102-106

* Division of Pediatric Dermatology,
** Division of Neonatology, Department of Pediatrics, Faculty of Medicine, Chulalongkorn University, Bangkok 10330,
Thailand.



Vol. 85 No.1

Hyperpilirubinemia is a common problem
in premature infants. Phototherapy is an effective
means of preventing or treating hyperbilirubinemia
(1). During phototherapy, there is a marked increase
in insensible water loss in premature infants which
may be as much as 80 per cent to 190 per cent in
non-servocontrolled incubators(2). In extremely
premature infants, transepidermal water loss (TEWL)
may result in significant morbidity secondary to
dehydration, electrolyte imbalance and thermal
instability(3). Topical ointment therapy can decrease
TEWL in premature infants(4). The authors found
that conventional phototherapy increased TEWL in
term infants with nonhemolytic hyperbilirubine-
mia(3). Clear topical ointment applied on half of the
body can decrease TEWL during phototherapy com-
pared to the untreated side(6). When clear topical
ointment is applied on one side, there might be a
compensatory effect on the other side. The aim of this
study was to study the effects of clear topical oint-
ment, applied on the whole body, on TEWL in jaun-
diced preterm infants receiving phototherapy and
the effect on serum microbilirubin level.

PATIENTS AND METHOD

The evaporation rate (ER; g/m2h) was
measured in 40 premature infants born at less than
or equal to 34 weeks of gestation. All infants had a
birth weight appropriate for gestational age and re-
ceived phototherapy for hyperbilirubinemia in the
incubators. Premature infants with skin disease, or

Table 1. Study group composition.
Treatment group Control group
(n=20) (n=20)

Sex Male : Female 11:9 11:9
Birthweight (g)

Mean + SD 1428.25 + 223 1459.0 + 169

Range 1000 - 1680 1100 - 1690
Gestational age (wk)

Mean £ SD 329+24 333128

Range (30 ~ 36) (31 -36)
TB (mg/dl)

Mean + SD 990+22 10.08 £ 2.41

Range (62-13.8) (6.7-14.9)
TB, (mg/dl)

Mean + SD 95+23 9.1+21

Range (6.0-14) (5.3-13.8)

TBj =serum microbilirubin before phototherapy
TB, = serum microbilirubin after phototherapy for 24 hours
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respiratory distress were excluded from the study.
This study was approved by the Ethics Committee
of the Faculty of Medicine, Chulalongkorn Univer-
sity. Informed parental consent was obtained in all
cases.

The patients were randomly recruited into
a treatment and a control group. The treatment group
consisted of 20 preterm infants (11 male and 9
female), with a mean gestational age of 32.9 + 2.4
weeks (Table. 1). Their mean birth weight was 1428
+ 223 g. Their mean serum microbilirubin levels
before phototherapy was 9.90 + 2.2 mg/dl (ranged
=6.2-13.8). The control group consisted of 20 pre-
term infants (11 male and 9 female), with a mean
gestational age of 33.3 + 2.8 weeks. They had a mean
birth weight of 1459 + 169 g. Their mean serum
microbilirubin levels before phototherapy was
10.08 + 2.41 mg/dl (range 6.7-14.9).

Measurement

The patients were clothed only with diapers
and eyes were covered by a gauze eye pad. The
patients were placed in prone position in the incu-
bators. ER was measured by a method based on
determination of the water vapor pressure gradient
in the air layer close to the skin surface (Tewameter
TM 210, Courage & Khazaka, Koln, Germany)(7).
ER and skin ambient temperature were measured
from the skin of the upper arms, the back and the
lower legs as baseline.

The treatment group received with 3.0 ml
of clear topical ointment (vaseline: liquid paraffin
= 1:1) to the whole body just before phototherapy.
The conventional phototherapy equipment was
placed above the incubator. ER and skin ambient
temperature were measured at the same points
before phototherapy, at 30 minutes and 5 hours
during phototherapy. During the measurements the
infants were mostly asleep and showed little motor
activity. To avoid errors due to moisture on the
investigator’s hands, rubber gloves were worn. Skin
condition on the treament group was observed and
compared with the control group. Serum microbili-
rubin was measured before phototherapy and after
24 hours to evaluate the effect of the clear topical
ointment on phototherapy. Analysis of variance
(ANOVA) on repeated measurement was used to test
for statistical significance in ER and univariate ana-
lysis of variance was used to test the difference in
serum microbilirubin level in both groups.
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Table 2. Evaporation rate and ambient skin temperature before and after application of clear topical oint-
ment during phototherapy in non-servocontrol incubators.
Time P value
Time 0 At 30 min At5h At 30 min At Sh.

ER

Treatment group 8.7+1.7 702113 75+1.5 <0.001 0.003

Control group 78+1.1 84412 89+16 0.01 <0.001
Tamb

Treatment group 310+ 1.2 31712 32113 0.002 <0.001

Control group 312+ 1.1 32.1+£09 321410 <0.001 <0.001

ER = evaporation rate, Tamb = ambient skin temperature

RESULTS

Table 2 shows the ER and ambient skin
temperature before and during phototherapy. Before
phototherapy, ER in both groups was not signifi-
cantly different (p=0.06). At 30 minutes and 5 hours
during phototherapy, mean ER in the control group
increased from 7.8 to 8.4 and 8.9 g/m2h, respec-
tively (p=0.01 and <0.001). Conventional photo-
therapy in preterm infants in incubators increased
ER during phototherapy by 8.0 per cent and 14.5 per
cent at 30 minutes and 5 hours, respectively. In the
treatment group, after application of ‘clear topical
ointment at the onset of phototherapy, the mean ER
decreased from 8.7 to 7.0 and 7.5 g/m2h, respec-
tively (p < 0.01 and 0.003). Clear topical ointment
decreased ER in preterm infants during conven-
tional phototherapy in incubators by 19.2 per cent
and 13.2 per cent at 30 minutes and 5 hours, res-
pectively.

Mean ambient skin temperature at 30
minutes and 5 hours during phototherapy in the
control group increased from 31.20C to 32.10C and
32.10C, respectively (p < 0.001 both). In the treat-
ment group, mean ambient skin temperature at 30
minutes and 5 hours during phototherapy also in-
creased from 31.0 to 31.7 and 32.10C, respectively
(p = 0.002 and < 0.001). Serum microbilirubin dif-
ference of pre and post phototherapy at 24 hours in
both groups was not significantly different (p =
0.38). None of the patients in both groups had dia-
rrthea or rash during the study period.

DISCUSSION
The. effect of phototherapy on ER is still
controversial. Oh and Karechi(8) found that the

insensible water loss (IWL) was significantly greater
in full-term hyperbilirubinemic term infants re-
ceiving phototherapy in incubators. The tempera-
ture of the incubators’ wall also increased. The IWL
was measured by calculating the water intake, urine,
stool water loss and body weight. ER was not mea-
sured directly from the skin. Kjartansson et al mea-
sured ER directly from the skin during phototherapy
in 10 term and 7 preterm infants and found that ER
was not significant even though there was an in-
crease in the incubator wall temperature(9). In the
authors’ previous study, it was found that ER was
significantly increased during conventional photo-
therapy in 40 term infants compared with 40 healthy
term infants without clinical jaundice(5). The
ambient skin temperature was also increased sig-
nificantly. In another study, clear topical ointment
(vasaline: liquid paraffin = 1:1) applied to half of the
body could reduce ER 29 per cent compared to the
untreated side(6). There was no time-dependent
variation of ER during the period of study (5 hours)
on the untreated side. In that study, it was not
known whether application of clear topical oint-
ment on half of the body would have any compen-
satory effect on the other side. In this study, the
authors applied clear topical ointment to the whole
body of jaundiced preterm infants receiving con-
ventional phototherapy in incubators. It was found
that ER in the premature infants receiving photo-
therapy increased significantly. The mode of servo-
control of skin temperature in these infants was not
used. The ambient skin temperature was also in-
creased significantly in both groups. Bell et al,
found that increased ambient temperature above or
near the top of the neutral zone in low-birth-weight
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infants produced a significant rise in IWL(1). TEWL
increases with various conditions such as in pre-
mature infants less than 33 weeks of gestational age
(10,11), skin trauma(11), body temperature(1,12),
activity and ambient temperature(2). In this study the
ambient skin temperature increased significantly
during conventional phototherapy in both groups
which might be the cause of increased ER in the
infants. Clear topical ointment made from vaseline
and liquid paraffin in the ratio of 1:1 is inexpensive
and can be used safely, to reduce ER in preterm
infants receiving phototherapy. The difference of
pre- and post phototherapy serum microbilirubin
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at 24 hours between the 2 groups was not signifi-
cant.

In conclusion, conventional phototherapy in
premature infants in non-servocontrolled incubators
can increase TEWL. Clear topical ointment could
decrease TEWL without effect on serum microbili-
rubin.
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