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Background: Severity of irritant diaper dermatitis (IDD) from diarrhea varies from patient to patient depend-
ing on the nature of feces and the number of bowel movements. The purpose of the present study was to compare
the effectiveness of dexpanthenol and zinc oxide ointment with ointment base in the treatment of irritant
diaper dermatitis from acute diarrhea in children by measuring transepidermal water loss (TEWL).
Material and Method: Forty-six children with diarrhea were prospectively, block randomized, investigator-
blinded to receive dexpanthenol and zinc oxide ointment on one side and ointment base on the other side.
TEWL was measured before and on days 1, 3, and 7 of treatment together with the assessment of severity score.
The efficacy of treatment was defined by complete clearance of the lesion.
Results: TEWL in the treated and control side was not different before the application of the topical medica-
tion. In the present study, the efficacy of 5% dexpanthenol and zinc oxide ointment on D3 was 39% (18 from 46
patients) compared to 32% in the ointment base side. On D7, the efficacy of the treated side was 58.7% and the
ointment base side was 56%. The patients who still had skin lesions were those who had prolonged diarrhea.
On the treated side, the mean of TEWL was lower than the control side on D1 (p = 0.18) and had significant
improvement on D3 (p = 0.002). At the end of the present study, TEWL on the treated side was less than TEWL
of the control side but it did not have statistical significance (p = 0.07). There was no rash or sign of
abnormality on the treated side at the end of D7.
Conclusion: In the treatment of IDD from acute diarrhea, 5% dexpanthenol and zinc oxide ointment signifi-
cantly decreased TEWL in the treated side more than the ointment base on day3 but the severity score was not
significantly different on days 1, 3 and 7.
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Irritant diaper dermatitis (IDD) is common in
infants with diarrhea. It is caused by friction, macera-
tion, urine, protease, and lipases in fecal content
resulting in stratum corneum edema(1,2).

The function of normal skin is to minimize
water loss to the environment and prevent toxic sub-

stance and microorganisms to penetrate the skin.
Skin damage in IDD increases transepidermal water
loss (TEWL). Measuring of TEWL is a well-accepted,
sensitive, non-invasive assessment method to mea-
sure barrier function of the skin. It was also chosen
as a parameter to analyze the process of wound heal-
ing(3).

Treatment recommendation for IDD is to mini-
mize exposure of urine, feces, and friction. Zinc oxide is
generally recommended as the best initial choice for
the treatment of diaper dermatitis(4). Pantothenic acid
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is a component of coenzyme A. Topical dexpanthenol,
an alcoholic analog of pantothenic acid, acts like a
moisturizer that improves stratum corneum, hydration
and reduces TEWL(5). It has been used to prevent
diaper rash on premature and full-term babies(6). The
purpose of the present study was to compare the
efficacy of dexpanthenol and zinc oxide ointment with
ointment base in the treatment of irritant diaper derma-
titis from acute diarrhea in children by measuring
TEWL. The study was done in three medical training
centers in Bangkok, Thailand.

Material and Method
Study population

All infants who had irritant diaper dermatitis
from diarrhea aged between 0-24 months were recruited
from King Chulalongkorn Memorial Hospital, Queen
Sirikit National Institute of Child Health and Siriraj
Hospital. Written informed consents were obtained
from all of their parents/legal guardians. The institu-
tional ethics committee of each center approved the
protocol.

Study design: Double-blinded block randomization
The study design of each of the three centers

was a prospective, block randomized, investigator-
blinded. A subject was to receive either 5% dexpan-
thenol and 5% zinc oxide as active ingredients (Nivea
Baby Panthenol Ointment, Beiersdorf SA, France) or
ointment base (liquid paraffin, bee wax, Department of
Pharmaceutical, King Chulalongkorn Memorial Hos-
pital) on each side. Both the ointment containing 5%
dexpanthenol and the ointment base were repackaged
in identical tubes.

TEWL - measurement
Tewameter TM 210 (Courage & Khazaha,

Koln, Germany) was used to measure TEWL by a
method based on determination of the water vapor
pressure gradient in the air layer close to the skin
surface(7).

TEWL was measured before treatment, and
on days 1, 3, and 7 of the treatment. Before measuring,
the preparation residues were removed with a cloth
and the skin surfaces were washed with tap water and
pat-dried for 30 minutes and before application of the
medication. 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. The skin condition on both
sides was clinically graded for severity.

Assessment of severity
The presence of diaper rash was noted daily

using the severity score as follows:
Score 0: No erythema;

1: Slight, diffuse or partial erythema;
2: Marked sharply demarcated erythema;
3: Severe erythema without infiltration;
4: Severe erythema with infiltration;
5: Severe erythema with infiltration and

vesiculation or epidermal defects
The evaluation was done according to the

above criteria. Daily care of the infants on the diaper
area consisted of cleansing with water followed by
pat-drying. According to the randomization, the skin
on each side was followed by either an application of
a thin layer of 5% dexpanthenol and 5% zinc oxide
ointment or ointment base. The efficacy of treatment
was defined by complete clearance of the lesion.

Statistical analysis
Statistical analyses were performed with

SPSS 11.5 for Windows software (SPSS Inc., Chicago,
IL, USA); TEWL using paired T-test and severity score
using Wilcoxon signed ranks test. A p- values of less
than 0.05 were accepted as significant.

Results
Forty-six infants with diarrhea (25 M and 21 F),

with an aged ranged from 1-22 months, were recruited.
Thirty-eight infants completed this experimental study
according to the protocol, eight patients refused to
come in and had their TEWL measured at D7. All sub-
jects had diaper dermatitis cleared up (confirmed by
telephone calls).

TEWL in the treated and control side was not
different before the application of the topical medica-
tion (Table 1). TEWL on the treated side decreased
significantly from baseline on D1, D3 and D7 with a
p-value of 0.002, < 0.001 and < 0.001, respectively. TEWL
on the control side also decreased significantly from
baseline on D1, D3 and D7 with p-value of 0.034, 0.004
and < 0.001, respectively. In the present study, the effi-
cacy of 5% dexpanthenol and zinc oxide ointment on
D3 was 39% (18 from 46 patients) compared to 32% on
the ointment base side. On D7, the efficacy of the treated
side was 58.7% and the ointment base side was 56%.
Patients who still had skin lesions were those who had
prolonged diarrhea. On the treated side, the mean of
TEWL was lower than the control side on D1 and had
significantly decreased on D3 (p = 0.002). At the end of
the study TEWL on the treated side was less than
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TEWL on the control side but did not have statistical
significance (p = 0.07). The severity scores of both sides
were significantly decreased from baseline (p < 0.0001
in both groups) but there was no significant difference
between dexpanthenol and zinc oxide ointment com-
pared to the ointment base side throughout the study
period (Table 2). There was neither rash nor sign of
abnormality on the treated side at the end of D7.

Discussion
The severity of IDD may vary from one patient

to another patient depending on the nature of feces
and the number of bowel movements(7). The authors
studied IDD from diarrhea with block randomized,
double-blind placebo-controlled method in the same
patient. The TEWL before treatment in the treated side
and the control were not different (p = 0.87). Dexpan-
thenol and zinc ointment decreased TEWL significantly
better than ointment base on D3 but the severity scores
were not different. This finding may be explained by
the higher sensitivity of TEWL in the measurement of
the barrier function of the skin than the severity scor-
ing system. TEWL is well accepted as a non-invasive
assessment method to measure the skin barrier func-
tion in contact dermatitis(3,8) in premature infants(9,10).

To minimize the interpersonal variables from the dif-

ference in severity and other variables provided by
caregivers, the authors set up the treatment and con-
trol in the same persons. The difference on the treated
sides was not much because the ointment base con-
tains ointment.

The cure for diaper dermatitis occurs when
the child no longer needs to wear a diaper. The inci-
dence of diaper dermatitis was 7.35% with a peak of
incidence between age 9 and 12 months(11). Prolonged
skin wetness, skin damage from friction, fecal protease
and lipase enzymes together with an increase in pH
from ammonia increase the activities of enzyme while
wearing diapers cause diaper dermatitis(1,12,13). The
type of diaper has been changed from a cloth diaper to
disposable diapers, which contain many types of
material. Using a disposable diaper, containing super-
absorbent gel, markedly reduces IDD compared to other
material(14). Environmental concerns encouraging
parents to use cotton nappies instead of disposables,
the outcome of diaper dermatitis was not different
between the types of diaper worn(12). Prevention of
diaper rash by using proper diapers and proper care
are important. Barrier cream is also beneficial in pre-
venting diaper rash.

Dexpanthenol, a derivative of pantothenic
acid, is well absorbed through the skin and is rapidly

Table 2. Severity score before and after application of ointment containing 5% dexpanthenol and 5% Zinc oxide compared
with ointment base

Dexpanthenol and zinc oxide side Ointment base side p-value
(Mean rank test)   (Mean rank test)

D0 (n = 46)          30.35 30.35  1.000
D1 (n = 46)          28.73 28.68  0.739
D3 (n = 43)          26.33 26.57  1.000
D7 (n = 38)          22.91 23.42  0.157

Table 1. Transepidermal water loss before and after application of ointment containing 5% dexpanthenol and 5% zinc oxide
compared with ointment base in irritant diaper dermatitis in children with diarrhea

Dexpanthenol and zinc oxide side Ointment base side p-value between treatment group
Mean + SD Mean + SD
(p-value)* (p-value)*

D0 (n = 46)           53.6 + 19.8 53.4 + 19.9 0.872
D1 (n = 46)           41.6 + 20.0 (0.002) 44.1 + 18.5 (0.034) 0.187
D3 (n = 43)           36.0 + 17.9 (<0.001) 41.1 + 17.6 (0.004) 0.002
D7 (n = 38)           31.5 + 14.2 (<0.001) 34.5 + 15.2 (<0.001) 0.072

* significant different from day 0 (DO)
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converted to pantothenic acid(5). Pantothenic acid is a
component of coenzyme A, which serves as a cofactor
for enzyme-catalyzed reaction and helps to accelerate
the epidermal regeneration process. Topical dexpen-
thenol acts like a moisturizer, maintaining skin softness
and elasticity, improving stratum corneum hydration
and reducing TEWL(5). It has been used in the preven-
tion and treatment of diaper rash including wounds
and skin care in Europe(5,6).The side effect of topical
dexpanthenol which has been reported is allergic con-
tact dermatitis(15,16).

Zinc oxide is categorized and FDA-approved
for the treatment of diaper rash and is the most com-
mon ingredient in over-the-counter diaper rash pro-
ducts(17). Zinc oxide also enhances the healing of the
skin(18,19) and has been used as a barrier cream(2).

Other products that have been used for the
treatment of diaper rash include petrolatum, titanium,
and sucralfate(20). A short duration of mild topical corti-
costeroid has been used in moderate to severe cases
that have not responded to other topical agents(21).

In conclusion, 5% dexpanthenol and zinc
oxide ointment significantly decreased TEWL in the
treatment of IDD from acute diarrhea, better than oint-
ment base on day 3 but severity score was not signifi-
cantly different on days 1, 3, and 7.
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การศึกษาเปรียบเทียบข้ีผ้ึงเด็กแพนทีนอลและซิงค์ออกไซด์กับข้ีผ้ึงเบสในการรักษาในเด็กท่ีเป็นผ่ืน
ผ้าอ้อมจากการถ่ายเหลว: การศึกษาจากหลายสถาบัน

ศริิวรรณ  วนานกุลู, วนดิา  ล้ิมพงศานรัุกษ,์ ศรศีภุลักษณ ์ สิงคาลวณชิ, วาณี  วิสุทธิเ์สรีวงศ์

บทนำ: ความรุนแรงของผื่นผ้าอ้อมจากการถ่ายเหลวในผู้ป่วยแต่ละคนไม่เท่ากัน ขึ้นกับลักษณะและจำนวนครั้งของ
การถ่าย
วัตถุประสงค์: เพื่อเปรียบเทียบประสิทธิภาพของขี้ผึ้งเด็กแพนทีนอลและซิงค์ออกไซด์กับขี้ผึ้งเบส ในการรักษาภาวะ
ผื่นผ้าอ้อมจากการถ่ายเหลวในเด็กโดยการวัดการระเหยของน้ำผ่านผิวหนัง (transepidermal water loss, TEWL)
วัสดุและวธิกีาร: การศกึษาไปขา้งหนา้โดยรวบรวมผูป่้วยเดก็ทีมี่ผ่ืนผา้ออ้มจากการถา่ยเหลว 46 คน จาก 3 สถาบนั
แบง่เปน็กลุม่โดยไมใ่หผู้้วจัิยทราบวา่ผูป่้วยไดรั้บการทาขีผ้ึ้งเดก็แพนทนีอลและซงิคอ์อกไซดก์บัครมีเบสทีด่า้นใดของผืน่
ในผูป่้วยคนเดยีวกนั ทำการวดั TEWL กอ่นทาและในวนัที ่1, 3 และ 7 ของการทา ประสทิธภิาพของการรกัษาดจูาก
การที่ผื่นหายหมด
ผลการศึกษา: TEWL ก่อนการรักษาในแต่ละข้างไม่แตกต่างกัน ประสิทธิภาพของการรักษาผื่นผ้าอ้อมในข้างที่ทา
ข้ีผ้ึงเด็กแพนทนีอลและซิงค์ออกไซด์ ในวันท่ี 3 ของการรกัษาเท่ากับร้อยละ 39 เปรียบเทียบกับข้างท่ีทาข้ีผ้ึงเบสซ่ึงเท่ากับ
32 ส่วนในวันที่ 7 ข้างที่ทาขี้ผึ้งเด็กแพนทีนอลและซิงค์ออกไซด์เท่ากับร้อยละ 58 ส่วนข้างที่ทาขี้ผึ้งเบสเท่ากับ 56
ผู้ป่วยที่ยังมีผื่นอยู่เป็นผู้ป่วยที่มีการถ่ายเหลวนาน ส่วนค่า TEWL ในข้างที่ทาขี้ผึ้งเด็กแพนทีนอลและซิงค์ออกไซด์
ในวนัแรกตำ่กวา่ขา้งทีท่าขีผ้ึ้งเบส (p = 0.18) และในวนัที ่ 3 ตำ่กวา่อยา่งมนียัสำคญัทางสถติ ิ (p = 0.002) ส่วนใน
วนัที ่ 7 ของการรกัษาคา่ TEWL ไม่แตกตา่งกนั (p = 0.07) ไม่พบผลขา้งเคยีงจากการทายา
สรุป: ข้ีผ้ึงเดก็แพนทนีอลและซงิคอ์อกไซดล์ด TEWL อย่างมนัียสำคญัทางสถติิในวนัที ่3 ของการรกัษาภาวะผืน่ผ้าอ้อม
จากการถ่ายเหลว แต่เมื่อเปรียบเทียบคะแนนความรุนแรงพบว่าไม่มีความแตกต่างอย่างมีนัยสำคัญทางสถิติในวันที่
1, 3 และ 7

fate for erosive irritant diaper dermatitis. Arch
Dermatol 2000; 136: 1199-200.
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