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Abstract 
Thirty jaundiced preterm infants, gestational age 5 34 weeks and postnatal age 5 7 days, 

receiving conventional phototherapy for hyperbilirubinemia of prematurity in incubators were in­
cluded. 1.5 ml of clear topical ointment was applied on the right side of the trunk and extre­
mities while the left side was used as control. Data collection included transepidermal water loss 
(TEWL), ambient temperature and ambient humidity, before and at 30 minutes, 4-6 hours after 
application of the ointment during phototherapy. The measurements were executed both the right 
and left side in 3 positions; upper arm, back, lower leg. TEWL was reduced by 29 per cent (P 
value < 0.002) and 26 per cent (P value < 0.011) at 30 minutes and 4-6 hours after the applica­
tion of clear topical ointment, respectively. Ambient temperature and humidity were not signifi­
cantly different (P value > 0.18). We concluded that application of clear topical ointment on the 
skin of jaundiced preterm infants receiving conventional phototherapy in incubators reduced TEWL 
significantly. 
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Premature infants have immature skin with 
an ineffective epidermal barrier. Water loss from 
the skin of a newborn baby is a major factor of 
overall water balance0-5). Premature infants have 
high water losses in the first week(1). The TEWL 

decreases exponentially as the gestational age of 
the infant increases(3). Water loss may be 10 to 15 
times greater in the premature infant born at 25 
weeks of gestation than in the term infant(3,5). This 
excessive loss of water leads to a high rate of eva-
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Table 1. Transepidermal water loss before and after clear topical ointment therapy. 

TEWL (gtm2h) TimeO At 30 minutes At 4-6 hours 

a b c a b c a b c 

Treated side 
Mean 8.62 9.10 9.57 6.08 6.10 6.67 6.73 5.97 6.32 

SD 3.34 4.11 4.33 2.88 2.27 2.82 3.34 2.31 2.65 

Control side 
Mean 9.17 9.29 10.06 8.72 8.49 9.31 8.87 8.10 9.20 

SD 3.45 3.53 4.13 3.28 2.78 3.59 2.94 2.22 2.76 

P value 0.5382 0.8483 0.655 0.0016* 0.006* 0.0024* 0.0109* 0.0006* 0.0001* 

a = upper arm, b =back, c =lower leg 

Table 2. Percentage of TEWL reduction after 
application of clear topical ointment. 

Site of measurement Per cent TEWL reduction 
At 30 minutes At 4-6 hours 

% % 

Upper arm 30.28 24.09 
Back 28.15 26.22 
Lower leg 28.39 26.30 
Mean 28.94 25.54 

porative heat loss. In extremely premature infants, 
TEWL may result in significant morbidity secondary 
to dehydration, electrolyte imbalance and thermal 
instability(2,5,6). Various topical applications have 
been examined for their waterproofing effect on 
adult skinO). Creams had a high water content and 
were ineffective for waterproofing. Oils produce 
a modest fall in water loss, but paraffin in grease 
form had a pronounced sustained waterproofing 
effect(?). Topical ointment therapy is beneficial in 
decreasing TEWL in premature infants(8). 

Hyperbilirubinemia is a very common pro­
blem in premature infants. Phototherapy is an effec­
tive means of preventing or treating hyperbilirubi­
nemia(9). 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(lO). This 
may be due to a marked increase in skin blood flow 
and immature skin in premature infantsOO. On 
phototherapy, the depth to which light penetrates 
the skin depends on the color or wavelength of the 
light ; the longer the wavelength, the deeper the 
penetration02). Thick application of petrolatum and 
emollient creams can reduce transmission of UVB, 
but not clear liquid emollient03). Bilirubin absorbs 

only violet, blue and some green light(9), which 
have a longer wavelength than UVB. 

The aim of this study was to study the 
effects of clear topical ointment on TEWL in jaun­
diced preterm infants receiving phototherapy in 
incubators. Measurement of the evaporation rate 
was made directly from the skin exposed to photo­
therapy, before and after applying topical ointment 
on half of the body using the untreated side as con­
trol. 

PATIENTS AND METHOD 
Premature infants, not more than 34 weeks 

of gestation, requiring phototherapy were included. 
All infants had a birth weight appropriate for gesta­
tional age. Their condition was stable and received 
phototherapy for hyperbilirubinemia of prematurity 
in incubators. Premature infants with skin disease, 
or respiratory distress were excluded from the study. 
This study was approved by the Ethics Committee 
of Faculty of Medicine, Chulalongkorn University. 
Informed consent was obtained before the infant 
was included in all cases. 

METHOD 
The patients were clothed only with diapers 

and eyes were covered by guaze eye pads. The 
patients were placed in the prone position in incu­
bators using the mode of servocontrol of skin 
temperature. The conventional phototherapy equip­
ment was placed above the incubator. The evapo­
ration rate (ER) was measured by a method based 
on determination of the water vapor pressure gra­
dient in the air layer close to the skin surface 
(Tewameter TM 210, Courage & Khazaka, Koln, 
Germany)(l5). ER was measured from the skin of 
the upper arm, the back and lower legs of both 
sides. The right side of the trunk and extremities 
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Table 3. TEWL of untreated side during the period of study. 

At 30 minutes At 4-6 hours Control side 
TEWL a c a b c 

P value 0.6094 0.3339 0.4578 0.7214 0.1226 0.3485 

a = upper arm, b = back, c = lower leg 

Table 4. Ambient temperature before and after application of clear topical ointment. 

Ambient TimeO 
temperature ('C) a b c a 

Treated side 
Mean 30.75 31.36 31.80 31.70 
SD 1.68 1.54 1.36 1.33 

Control side 
Mean 31.16 32.03 32.27 31.53 
SD 2.42 1.41 1.40 2.00 

P value 0.4518 0.0844 0.1875 0.6991 

a = upper arm, b = back, c = lower leg 

were applied with 1.5 ml of clear topical ointment 
(vasaline: liquid paraffin = 1: 1) while the left side 
received no topical ointment. ER was measured at 
the same point at 30 minutes and 4-6 hours during 
phototherapy. Skin ambient temperature and humi­
dity were measured simultaneously with ER. During 
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. The skin condition on the treated side 
was observed and compared with the untreated side. 
For statistical testing, paired student t test was used 
to compare the values for each measured parameter. 

RESULTS 
Thirty preterm infants (15 F and 15 M) 

were born at a mean gestational age of 32 ± 1.8 
weeks (range 27-34), with a mean birth weight of 
1,416 ± 195 g (range 930-1,700). Their mean post­
natal age at the start of the measurements was 
3.7 ± 0.9 days (range 2-4). Their mean bilirubin at 
the day of measurement was 8.7 ± 1.0 mg/dl (range 
7-10.3). 

TEWL in the treated and untreated side 
was not different before the application of clear 
topical ointment (Table 1). On the treated side, mean 
of TEWL dropped 29 per cent at 30 minutes (P= 
0.0024) and 26 per cent at 4-6 hours (p=0.0109) 
(Table 2) after application of clear topical ointment. 
On the untreated side, mean of TEWL was not 

At 30 minutes At 4-6 hours 
b c a b c 

32.09 32.05 31.90 32.07 31.89 
1.30 1.38 1.62 1.40 1.76 

31.87 31.99 31.71 31.73 32.40 
1.87 1.71 1.63 1.58 1.72 
0.6049 0.8817 0.6406 0.3922 0.2652 

significantly different at 30 minutes and 4-6 hour 
(p > 0.5, Table 3). 

Ambient temperature and ambient humi­
dity on the treated side were not statistically signifi­
cant from the untreated side. 

The mean bilirubin was 7.7 ± 0.5 mg/dl 
(range 6.5-9.1) 24 hours after phototherapy. There 
was no rash or sign of abnormalities on the treated 
side 24 hours after treatment. 

DISCUSSION 
Premature infants have immature skin and 

ineffective barrier function(5). TEWL in premature 
infants is higher than in tef~I! infants0,16). Photo­
therapy is another factor that increases TEWL (17 • 
18). In this study, liquid paraffin and vasaline 
decreased ER 29 per cent at 30 minutes and 26 per 
cent at 4-6 hours on the treated side compared to 
the untreated side. We also studied time-dependent 
variations of TEWL, which were higher in the 
evening and night than in the morning09). ER in 
the untreated side was not different at 30 minutes 
and 4-6 hours (p>0.05), which means that there 
was no time-defendant variation during this short 
period of time. 

In a previous study, Nopper et al(8) found 
that topical ointment decreased TEWL 47 per cent 
at 30 minutes and 34 per cent at 4-6 hours. The 
mean gestational age of infants included in that 
study was lower than in this study. The ointment 
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Table 5. Ambient humidity before and after clear topical ointment therapy. 

Ambient TimeO 
temperature(%) a b c a 

Treated side 
Mean 56.19 55.24 55.78 52.66 
SD 8.30 6.61 8.47 6.66 

Control side 
Mean 54.1 I 53.19 54.61 53.83 
SD 6.02 5.73 7.00 7.03 

P value 0.2719 0.2044 0.5600 0.5119 

a = upper arm, b =back, c =lower leg 

was composed of petrolatum, mineral oil, mineral 
wax and wool wax alcohol. It has pale yellow 
color, which may affect phototherapy. This agent is 
expensive and not available in Thailand. Various 
topical agents have been used in newborn skin. 
Creams are ineffective in sustained waterproofing 
effectC7). Repeated application of emollient cream 
to a premature neonate's skin did not have signi­
ficant difference in TEWL(20). Paraffin reduced 
evaporative water and heat losses of preterm infants 
(7), Vasaline does not act like an epicutaneous 
impermeable membrane but it permeates through­
out the stratum corneum interstices, allowing normal 
barrier recovery in acetone - induced barrier dis­
ruption in human volunteers(21). In this study, liquid 
paraffin and vasaline in the ratio of I: 1 which is 
a clear topical ointment that theoretically will not 

At 30 minutes At 4-6 hours 

b c a b c 

52.71 53.91 52.27 51.37 51.71 
7.11 9.27 6.92 6.60 7.52 

52.82 54.88 53.30 52.00 53.42 
7.38 7.68 7.56 6.60 6.41 
0.9547 0.6606 0.5867 0.7115 0.3468 

reduce the penetration of violet, blue and some green 
light used for phototherapy. We followed-up the 
bilirubin 24 hours after phototherapy and found that 
bilirubin level declined as usual. Further studies are 
needed to confirm that application of a clear topi­
cal ointment to the whole body does not effect 
phototherapy. 

We concluded that the application of a 
clear topical ointment on the skin of jaundiced pre­
term infants receiving conventional phototherapy in 
incubators, reduced TEWL significantly. 
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