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Abstract

Background: A non-steroidal, anti-inflammatory moisturizing cream containing

rhamnosoft, ceramides, and L-isoleucine (ILE) (pro-AMP cream) has been recently

developed for the specific treatment of atopic eczema (AE) of the face. In this trial, we

evaluated the clinical efficacy and tolerability of pro-AMP cream in the treatment of

facial AE in children in comparison with an emollient cream.

Methods: In a randomized, prospective, assessor-blinded, parallel groups (2:1)

controlled trial, 107 children (72 allocated to pro-AMP cream and 35 allocated to

control group) with mild-to-moderate chronic AE of the face were enrolled.

Treatments were applied twice daily for a 6-week period. Facial Eczema Severity

Score (ESS) was evaluated at baseline, week 3, and week 6, by an assessor unaware of

treatment allocation. Investigator’s Global Assessment (IGA) score was assessed at

week 3 and at week 6. Tolerability was evaluated at week 3 and at week 6 using a

4-point score (from 0: low tolerability to 3: very good tolerability).

Results: At baseline ESS, mean (SD) was 6.1 (2.4) in the pro-AMP cream group and

5.3 (3) in the control group. In the pro-AMP group, in comparison with baseline, ESS

was significantly reduced to 2.5 (�59%) after 3 wks and to 1.0 (�84%) at week 6

(p = 0.0001). In the control group, ESS was reduced to 3 (�42%) at week 2 and to 2.6

(�50%) at week 6. At week 6, ESS in pro-AMP cream was significantly lower than the

control group (1.0 vs. 2.6; p = 0.001). Both products were well tolerated.

Conclusion: Pro-AMP cream has shown to be effective in the treatment of mild-to-

moderate chronic lesion of AE of the face. Clinical efficacy was greater in comparison

with an emollient cream. (Clinical trial Registry: NTR4084).

Atopic eczema (AE) is a very common disease in pediatric

population (1). AE is a chronic inflammatory itchy skin

condition that develops in the majority of cases in the first

year of life (2). It is typically an episodic disease of

exacerbation (flares, which may occur as frequently as two

or three per month) and remissions, except for severe cases

where it may be continuous (3). Skin barrier alteration (4)

and reduction in innate immune mechanisms (5) (low

production of antimicrobial peptides: AMP) are considered

the hallmarks of AE. Bacterial colonization, favored by

reduction in innate immune mechanisms and skin barrier

alteration, is linked with severity and exacerbation of AE (6).

The face is frequently affected in AE representing a thera-

peutic challenge (7). Face AE limits the use, especially for

long periods, of corticosteroid topical products for the high

risk of atrophic skin changes (8). A non-steroidal, anti-

inflammatory moisturizing cream containing rhamnosoft,

ceramides, and L-isoleucine (ILE) has been recently devel-

oped for the specific treatment of AE of the face. Rhamno-

soft is a rhamnose-rich polysaccharide with high affinity to

keratinocyte receptors sharing anti-inflammatory and anti-

bacterial adhesion properties (9). Topical ceramides could

restore the altered skin barrier in AE (10). Topical ILE has

shown to stimulate a skin level production of AMP (11, 12).

In addition, ILE is also able to potentiate the functional

activities of b-defensin, increasing its chemoattractant activity

(13). Therefore, this topical formulation has a strong rational

for the use in AD subjects. In addition, this composition
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could exert a stronger clinical effect in comparison with

simple emollient or hydrating topical products used in this

clinical setting.

Study aim

We evaluated the clinical efficacy and tolerability of a 2.5%

rhamnosoft (Biosaccharide GUM-2), ceramides (ceramide 3),

and 2% ILE containing cream (Nutratopic Pro-AMP cream,

Isdin Barcelona, Spain) in the treatment of facial atopic

eczema in children in comparison with a simple hydrating

cream (15% glycerol-based cream containing also vaseline

8% and liquid paraffin 2%) (Clinical Trial registry:

NTR4084).

Methods

In a no-profit, multicenter, randomized, prospective, assessor-

blinded, parallel groups (with imbalanced treatment alloca-

tion 2:1) controlled trial, 107 children between the age of

6 months to 14 yr with mild-to-moderate chronic AE of the

face were enrolled (72 allocated to pro-AMP cream and 35

allocated to control group). Diagnosis of AE was performed

according to Hanifin and Rajka criteria (14). Main exclusion

criteria were severe AE, recent (i.e., <4 wks) treatment with

systemic or topical steroids or calcineurin inhibitors, and the

presence of active cutaneous bacterial, viral, or fungal

infections in target areas. Computer-generated number ran-

domization list was used for treatment allocation. Study took

place in 5 s and third-level outpatient dermatology pediatric

services in Italy between January and May 2013. The two

topical treatments were applied on the face twice daily (two

fingertip units per application) for a 6-week period. Specific

instructions how to apply topical study products were given

to subjects/parents at the baseline visit. Outcomes of the

study were the Eczema severity score, Investigator Global

assessment and the tolerability score. Facial Eczema Severity

Score (ESS) was evaluated by an assessor (a physician with

particular expertise in AD) unaware of treatment allocation

at baseline, week 3, and week 6. The intensity of redness

(erythema), thickness (induration, papulation, edema),

scratching (excoriation), and lichenification (lined skin) of

the eczema was assessed and scored as none or absent (0),

mild (1), moderate (2), and severe (3) according to Hanifin

et al. (15). Half scores were not allowed. Investigator’s

Global Assessment (IGA) (16) score was assessed at week 3

and at week 6. Tolerability was evaluated at week 3 and at

week 6 using a 4-point score. Protocol-specified primary

outcome of the study was the evolution of facial 4-point ESS

(from 0 = no sign, to 3 = severe). Secondary outcomes were

the Investigator Global assessment score, graded on a scale

of 0–4 (0 = clear, 1 = almost clear, 2 = mild disease,

3 = moderate disease, 4 = severe) evolution, and the

treatment success percentage in the two groups at the end

of study treatment, defined as an IGA score of 0 or 1.

Parent/tutor informed consent was obtained for each patient

before entering in the trial. Study protocol was approved by

local IRB.

Statistical analysis and sample size calculation

Statistical analysis was performed using GraphpadTM (San

Diego, CA, USA) statistical software. We used Mann–Whitney

test for the primary outcome evaluation (evolution of ESS) and

for the IGA score. The Fisher’s exact test was used for the

comparison of success treatment percentage in the two groups.

Continuous data are expressed as means and standard devia-

tions (SDs). The study was designed as a superiority trial.

Study hypothesis was that mean ES score, the primary

outcome of the trial, at week 6 would be significantly lower

in pro-AMP cream treated group (experimental group) in

comparison with control group. If the true difference in the

experimental and control means would be at least �0.45 (effect

size), we needed to study at least 60 experimental subjects and

30 control subjects to be able to reject the null hypothesis that

the population means of the experimental and control groups

are equal with probability level (power) of 0.9. The type I error

probability associated with this test of the null hypothesis is

0.5. Sample size calculation was performed using PS Power and

Sample Size� Calculations Version 3.0 software.

Results

All 107 enrolled patients (59 boy and 48 girls; mean age 6 yr;

range 6 months–2 yr) concluded the 6-week study period.

Table 1 summarizes subjects’ characteristics at baseline. Sev-

enty patients were allocated to pro-AMP group and 35 to

emollient cream control group. History of AE lasted 6 yr in the

pro-AMP group and 5 yr in the control group. The two groups

were well balanced regarding the main demographic and

medical variables. At baseline ES score, mean (SD) was 6.1

(2.5) in children in the pro-AMP cream group and 5.3 (3) in the

control group. In the pro-AMP cream treated group, in

comparison with baseline, facial ESS was significantly reduced

to 2.5 (2) (representing a 59% reduction) after 3 wks and to 1.0

(1.5) (representing a �84% reduction) at week 6 (p = 0.0001)

with an absolute reduction of �5.0 points (95% CI: from �5.5

to �4.5). In the control group, ESS was reduced to 3 (2)

(representing a �42% reduction) at week 3 and to 2.6 (2)

Table 1 Subjects’ characteristics at baseline

Pro-AMP

group

Control

cream

group

N 72 35

Male/female 36/36 23/12

Age, years, mean (SD) 6 (6) 5.8 (5)

Eczema severity score,

mean (range)

6.1 (2–12) 5.3 (2–12)

History of atopic eczema,

years, mean (SD)

6 (5) 5 (6)

History of respiratory allergies (rhinitis/asthma)

Yes 25 11

No 47 25

Attending to school or kindergarten, % 100 100
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(�50%) at week 6 with an absolute reduction of �2.7 points

(95% CI: from �3.6 to �1.4). At week 6, facial ESS in pro-

AMP cream was significantly lower than the control group (1.0

vs. 2.6; p = 0.0001) (Fig. 1a). IGA score was 1.5 and 0.6 at

week 3 and 6, respectively, in pro-AMP cream group. In

control group, IGA score was 1.6 at week 3 and 1.2 at week 6.

IGA score at week 6 was lower in pro-AMP cream group in

comparison with control group (0.6 vs. 1.2; p = 0.0003)

(Fig. 1b). Treatment success (IGA score ≤1) percentage at

week 6 was 88% in pro-AMP group and 58% in the control

group (p = 0.009; Fisher’s exact test) with a number needed to

treat of 3.3 in favor of pro-AMP group. Both products were

well tolerated with a tolerability score of 2.8 in pro-amp cream

group and 2.9 in the control group (NS).

Discussion

The epidermal barrier is an important component of the

defensive function of the skin (17). The main skin protective

functions are related to water loss modulation and prevention,

UV-protection, anti-oxidant, and antimicrobial actions (18).

Epidermal barrier function is abnormal in subjects suffering

from atopic dermatitis (19). Skin barrier defect in AE is mainly

due to a reduced lipid (i.e., ceramide) content of epidermis (20),

a reduced or genetically altered filaggrin synthesis (21) and

finally to a reduced synthesis of AMP (5). Skin barrier function

alteration correlates with AE severity (22). For these reasons,

treatments with the aim to improve skin barrier properties of

AE subjects could be a relevant approach in the strategic

treatment of this skin condition (23). In view of the fact that

AE is a chronic condition, caring for atopic skin must be an

everyday task. An efficient skin care may reduce acute flares by

improving the compromised skin barrier and reducing TEWL

(Trans Epidermal Water Loss) (24). Moisturizers have been

shown to improve TEWL through restoration of the integrity

of the stratum corneum, acting as a barrier to water loss and

replacement of skin lipids and other compounds (25). For these

reasons, emollient and hydrating products are considered a

cornerstone treatment of AE to improve skin barrier function

(26). Guidelines recommend the regular use of emollients and

skin protectants for the prevention and maintenance of the

epidermal skin barrier in patients with AE (27); emollients

may even reduce the need for topical corticosteroid use (28).

A 3-month open trial (29) using daily emollient treatment has

shown to improve both clinical and quality of life in mild AE

patients. Patrizi et al. (30) in a vehicle-controlled 3-arm clinical

trial performed in a total of 60 children with AE have shown

that emollient treatment induced an 80% improvement in the

IGA score in comparison with baseline. In a more recent trial,

Hon et al. (31) have shown that 2-week ceramide-containing

emollient product treatment induced a 21% reduction in

SCORAD in 24 patients with AE. However, this clinical effect

in patients with Staphylococcus aureus colonization was lower

in comparison with patients without bacterial colonization.

The use of topical anti-inflammatory and moisturizing

products containing also compounds, which could improve

the innate immunologic system of the skin such as isoleucine,

could be a further step in the rational topical treatment

approach in AE (32). In this study, we have evaluated the

clinical efficacy of a non-steroidal, anti-inflammatory, mois-

turizing cream containing rhamnosoft, ceramides, and L-

isoleucine in the treatment of mild-to-moderate AE of the

face. In comparison with simple emollient/hydrating topical

products, this formulation, from a theoretic point of view,

could exert in AE patients multiple mechanisms of action such

as a skin barrier protective effect, an anti-inflammatory action,

and a potentiation of innate immune system of the skin. Facial

ESS score after 6-week treatment with this product decreased

by 80% in comparison with baseline with a greater efficacy in

comparison with simple emollient cream. Some limitations

should be taken into account in evaluating the results of the

present study. First, this was not a double-blinded study. To

perform a double-blinded study, taking into account the

formulation and texture differences between the topical prod-

ucts used, a double dummy procedure should be adopted. We

overcome this problem using an assessor-blinded approach in

assessing primary and secondary outcomes. Treatment dura-

tion was 6 wks, and therefore, no data regarding efficacy and

(a)

(b)

Figure 1 (a) Evolution of Eczema severity Score from baseline to

week 3 and week 6 in the two study groups. Data presented as

mean � SEM. *p < 0.001 vs. baseline, **p > 0.001 vs. control

cream. (b) Evolution of Investigator Global Assessment (IGA) score

at week 3 and week 6 in the two study groups. Data presented as

mean � SEM. *p = 0.0003 vs. control cream.
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tolerability for longer treatment durations could be inferred

from this study. However, similar trials available in the

literature performing in this clinical setting have evaluated

very often shorter treatment periods (i.e., <4 wks) (33, 34) or

were carried out in a limited number of subjects (35). One

strength point of the present study is the sample size, which is

so far one of the largest performed in comparative evaluation

of the efficacy of emollient treatments in AE pediatric patients.

Hon et al. (24) in a systematic review of controlled clinical

studies with barrier repair therapies in AE underline the fact

that these trials generally suffered from a lack of sample size

calculation and small sample size. In addition, in these studies,

treatment effects were generally small or marginal. In our trial,

sample size was calculated according to the clinical hypothesis

to be tested (ES score difference vs. control emollient

treatment). Therefore, on evaluating the results of our study,

the risk of a Type II error could be considered quite low. In

addition, taking into account inclusion and exclusion criteria

used in our study and the clinical setting in which the trial was

carried out, the results we have obtained could be considered to

have a good external validity level. Our study demonstrated

that a non-steroidal cream containing rhamnosoft, ceramides,

and L-isoleucine has shown to be effective in the treatment of

mild-to-moderate chronic lesion of AE of the face. Clinical

efficacy was greater in comparison with a simple emollient/

hydrating cream.
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