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ABSTRACT 129 

This RCT aimed to assess the efficacy of a cream containing ceramides and magnesium (Cer-130 

Mg) in the treatment of mild to moderate AD and to compare it with hydrocortisone (HC) 131 

and a commonly used emollient (EM) (unguentum leniens). One-hundred patients 132 

randomized into two groups were treated for 6 weeks simultaneously (left vs. right body 133 

side) with either Cer-Mg and HC (Group I) or Cer-Mg and EM (Group II). The primary 134 

outcome was a reduction in severity of lesions as assessed by (local) SCORAD. Next, trans-135 

epidermal water loss (TEWL), skin hydration, natural moisturizing factors (NMF) levels were 136 

measured. After 6 weeks, Cer-Mg and HC showed comparable significant improvement in 137 

SCORAD and TEWL while in Group II, decrease in SCORAD and TEWL was significantly greater 138 

after Cer-Mg compared to EM. Finally Cer-Mg cream showed to be more effective in 139 

improving skin hydration and maintenance of NMF levels than HC and EM. 140 

Keywords: 141 

Atopic dermatitis, skin barrier, ceramides, magnesium, RCT, Dermalex 142 

143 
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INTRODUCTION  144 

Atopic dermatitis (AD), a chronic, inflammatory skin disease characterized by dry, pruritic 145 

and erythematous skin affects up to 10 percent of adults and up to 20 percent of children in 146 

the Western world [1-3]. Patients with mild to moderate AD are constrained for long periods 147 

to over-the-counter (OTC) emollients or in some countries such as the UK and the USA to 148 

low potency-corticosteroids. However, long-term use of corticosteroids is associated with 149 

adverse side effects such as skin atrophy [4]. Such side effects are well known among the 150 

general public and (not always justifiable) anxiety about corticosteroids is a major factor in 151 

poor adherence to therapy [5-8]. Therefore, emollient therapy is often preferred by patients 152 

and is shown to significantly reduce corticosteroid use [9]. Generally, emollients aim to 153 

prevent water loss from the skin, e.g. by occlusion (petrolatum) or by addition of 154 

hygroscopic compounds (e.g. glycerol and urea) and lipids (e.g. ceramides). Identification of 155 

an inherited deficiency of the epidermal protein filaggrin as a major risk factor for AD, points 156 

to the importance of the skin barrier in the etiology of AD [10-12]. The barrier is mainly 157 

located in the stratum corneum (SC) which is composed of corneocytes surrounded by lipid 158 

lamellae composed of ceramides, cholesterol and free fatty acids [13-15]. Although 159 

emollients are regarded as basic therapy by the European Task Force on Atopic 160 

Dermatitis/EADV Eczema Task Force, their efficacy in randomized controlled trials (RCT) has 161 

been insufficiently investigated [16-20]. Therefore, the aim of the present double-blinded 162 

RCT was to assess the efficacy of an emollient which contains ceramides and magnesium 163 

(Cer-Mg), compounds involved in the maintenance of the skin barrier [21]. SC ceramide 164 

composition is altered in AD and reduced levels of ceramides and changes in their relative 165 

composition have been shown to correlate with the transepidermal water loss (TEWL) [12]. 166 

The role of magnesium in AD is relatively unknown, however, bathing in magnesium rich 167 

water showed a beneficial effect on the skin barrier in dry atopic skin [22]. Furthermore, Mg 168 

is known to be involved in ceramide synthesis, regulation of epidermal proliferation and 169 

differentiation. Additionally, children with AD showed a reduced level of serum magnesium 170 

[23, 24]. Although there is some evidence that both ceramides and magnesium might 171 

improve barrier function in AD, their efficacy still has to be elucidated preferably in 172 

randomised control trials.  In the present study the efficacy of the Cer-Mg cream has been 173 

compared side-by-side with two other creams, which are frequently used in treatment of 174 
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mild and moderate AD: a low-potency topical corticosteroid (hydrocortisone acetate 1% in 175 

petrolatum-cetomacrogol) and a commonly used OTC emollient, unguentum leniens (EM). 176 

MATERIALS AND METHODS 177 

TRIAL POPULATION 178 

One hundred patients were recruited from the outpatient clinic at VU University Medical 179 

Center Amsterdam (VUmc). Inclusion criteria were: (1) clinically diagnosed AD conforming to 180 

the Hanifin and Raijka criteria [25],(2) mild to moderate AD, (3) age 18 to 70 years, (4) at 181 

least two symmetrical (i.e. left and right side of the body) skin sites with comparable AD 182 

severity. The exclusion criteria were: (1) extensive UV exposure in the last 14 days and/or 183 

expected exposure during the study, (2) skin disease other than AD, (3) use of antibiotics 184 

prior (at least 4 weeks) to the study and/or expected use during the study, (4) use of 185 

systemic immuno-suppressing drugs prior (at least 4 weeks) to the study and/or expected 186 

use during the study, (5) severe disorders within the last 6 months, (6) investigator's 187 

uncertainty about the willingness or ability of the patient to comply with the protocol 188 

requirements (e.g. mental disability). In the case of adverse health effects like allergic 189 

reaction or severe deterioration of the symptoms, patients were prevented from further 190 

participation. Patients could not use any AD medication for at least 2 weeks prior to 191 

participation (wash-out period). The study was approved by the Medical Ethical Committee 192 

of the Academic Medical Centre and VUmc. All patients gave their written informed consent 193 

prior to participation. 194 

INTERVENTION  195 

Patients were randomly allocated into two groups. Group I was treated with Cer-Mg cream 196 

on a lesion on one side of the body and simultaneously with HC on a lesion on the 197 

contralateral side. Group II was treated simultaneously with Cer-Mg and EM contralaterally. 198 

Patients were instructed to apply one fingertip unit (approximately 1 gram) of both creams 199 

twice daily for 6 weeks. Patients were instructed not to apply cream on the morning of 200 

measurements. Furthermore, patients were asked not to apply any other product on other 201 

lesions, except the study creams. Measurements were performed under the same climate 202 

conditions (21 °C, controlled humidity) between September and January, by one investigator 203 
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(SAK). In weeks 0, 3 and 6 the parameters were measured and samples of the SC were 204 

collected for analysis. A flow diagram is given in Fig. 1. 205 

 STUDY MATERIAL 206 

The Cer-Mg cream (Dermalex™ Eczema, Omega Pharma, Nazareth, Belgium) contained: 207 

water, ceramide 1 (0.001 %), ceramide 3 (1%), ceramide 6 II (0.5%), phytosphingosine, 208 

cholesterol, magnesium chloride hexahydrate, zeolite (the combination of magnesium and 209 

zeolites are trademarked as MagneoLite™), glycerol, cocoglycerides, cetyl alcohol, isopropyl 210 

myristate, emulsifiers and preservatives. The control products; hydrocortisone acetate 1% in 211 

petrolatum-cetomacrogol (HC) and unguentum leniens (EM, also called cold cream, consists 212 

of arachis oil, purified water, white beewax and glyceryl monooleate) both produced by 213 

Fagron, NL, BF (Capelle aan den IJssel, the Netherlands) were, together with the Cer-Mg, 214 

packed in blinded tubes by Thiopharma (Maassluis, the Netherlands) according to the GMP 215 

guidelines. The total lipid content of the Cer-Mg cream was 30%, of the EM 75% and the HC 216 

49%. 217 

CLINICAL PARAMETERS (PRIMARY OUTCOME) 218 

The primary outcome of the study was the comparison of the treatments based on the 219 

change in symptom severity as assessed by the difference in the SCORAD at 3 and 6 weeks 220 

from baseline. SCORAD is based on the total body surface area affected by a disease and 221 

visually apparent symptoms (erythema, edema, excoriation, oozing/crusts, lichenification, 222 

dryness) and on two subjective parameters (pruritus and sleep deprivation, both measured 223 

on a visual analogue scale) [16]. Due to the split-body study design a modified SCORAD (local 224 

SCORAD) was used [26]. By local SCORAD, the scoring parameters were performed on the 225 

investigated skin sites and the body surface area was set to 1%.  226 

BIOPHYSICAL PARAMETERS AND NMF (SECONDARY OUTCOMES) 227 

The biophysical parameters included TEWL, skin surface pH and erythema. The 228 

measurements were conducted within a time period of 60 minutes at each visit under 229 

controlled environmental conditions. TEWL was measured using a Tewameter 300 (Courage 230 

and Khazaka Electronic GmbH, Cologne, Germany) [27]. Hydration was measured using a 231 

Moisture Meter SC Compact (Delfin, Inc, Kuopio, Finland ). Skin pH was measured by a skin 232 
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pH meter (pH900, Courage and Khazaka Electronic GmbH, Cologne, Germany) and erythema 233 

by an erythema meter (DermaSpectrometer; Cortex Technology, Hadsund, Denmark). 234 

NMF IN THE STRATUM CORNEUM (SC) 235 

The SC samples were collected with an adhesive tape (3.8 cm2, D-Squame, CuDerm, Dallas, 

Texas, USA) as described previously [12] and analyzed for NMF by HPLC-UV [22, 28]. 

STATISTICS 236 

Sample size was calculated using power analysis (nQuery advisor). Based on data from our 237 

pilot study (unpublished, results available on request) a difference of 5 AU (SD: 4.0) on the 238 

SCORAD index could be detected in a population of 39 patients (power 80%). Anticipating a 239 

drop-out percentage of 20%, we included 50 patients per group. Data analysis was 240 

performed using IBM SPSS Statistics® version 20.0. The Shapiro-Wilk test was used to check 241 

for data normality. The differences within the investigated parameters or between the two 242 

treatments were tested by a paired student t-test (normally distributed data, data are shown 243 

as the mean value and SEM) or a Wilcoxon signed-rank test (non-normally distributed data, 244 

data are shown as the median value with interquartile ranges). A per-protocol analysis was 245 

performed as described in the study protocol. 246 

 247 

ONLINE SUPPLEMENT CONTAINS ADDITIONAL INFORMATION ON: 248 

PATIENTS EXPERIENCE QUESTIONNAIRE (S1, METHODS) 249 

REGISTRATION AND MEDICAL ETHICAL APPROVAL (S1, METHODS) 250 

RANDOMIZATION AND BLINDING (S1, METHODS)251 
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Results 252 

Of 100 patients recruited between October and December 2014, 95 completed the study 253 

according to the protocol. Patient characteristics are shown in supplement (S2, Results). Five 254 

patients were excluded during the study because of an allergic reaction to EM (n=2), severe 255 

worsening of eczema symptoms (n=1) or non-compliance with the study protocol (n=2) (see 256 

Fig. 1). Due to technical failure, no reliable measurements of erythema by 257 

DermaSpectrometer could be performed, however visual erythema was measured as a part 258 

of the SCORAD index. Furthermore, the measurement of proteins on the tapes from three 259 

subjects in Group II could not be performed and thus the levels of NMF in those individuals 260 

could not be determined. As the main outcome is the difference in parameter change 261 

between two treatments (e.g. Cer-Mg vs. HC in Group I and Cer-Mg vs. EM in Group II), the 262 

results will be presented separately for each group. 263 

 264 

 265 

Fig. 1. Randomization flow diagram.  266 

267 
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SCORAD  268 

At baseline, there was no significant difference in the (local) SCORAD between the two 269 

treated skin sites in either arm of the study. 270 

Group I: HC vs. Cer-Mg  271 

Both treatments led to clinical improvement in the test areas, as evidenced by a significant 272 

decrease in local SCORAD after week 3 and week 6 (Fig. 2). The reduction of SCORAD from 273 

baseline (ΔSCORAD) was significantly greater for HC as compared to Mg-Cer at 3 weeks, 274 

however after 6 weeks there was no significant difference in ΔSCORAD between HC and Cer-275 

Mg (Fout! Verwijzingsbron niet gevonden.). At week 6, the ΔSCORAD amounted to -11.5 276 

(IQR: -17.4; -5.6) for HC and -9.0 (IQR:-15.9; -5.6) for Cer-Mg. 277 

Group II: EM vs. Cer-Mg  278 

Cer-Mg treatment led to a significantly greater decrease of SCORAD from baseline 279 

(ΔSCORAD) as compared to EM at both week 3 and week 6 (Table 2). At week 6, the 280 

ΔSCORAD was -3.5 (IQR: -10.5; 3.0) for EM and -6.7 (IQR:-14.5; -2.0) for Cer-Mg.  281 

 282 

Fig. 2. Local SCORAD at baseline, after 3 and 6 weeks of treatment  in Group I (HC vs Cer-Mg; n=48) and Group 283 

II (EM vs Cer-Mg; n=47). Results are shown as medians and interquartile ranges. Significance levels as tested by 284 

Wilcoxon signed-rank test: * P<0.05; ***P<0.001 . 285 

286 
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Table 1. Change from baseline of clinical and biophysical parameters in the treatment Group I (Cer-Mg vs. HC). 287 

  Group I: Cer-Mg versus HC 

    Cer-Mg IQR HC IQR p-value1 

ΔSCORAD Week 3 -6,25 (-8,40; -1) -7,75 (-15,38; -3,63) 0,0078 

(AU2) Week 6  -9,00 (-15,93; -5,63) -11.5 (-17,38; -5,63) 0,1037 

    

 
 

 
 

  

ΔPruritus Week 3 -1,00 (-2; 0) -1,00 (-4; 0) 0,0104 

(AU) Week 6  -2,00 (-4; 0) -2,00 (-4; 0) 0,6123 

    

 
 

 
 

  

ΔTEWL Week 3 -4,75 (-13,66; 1,473) -7,24 (-15,70; 2,21) 0,104 

(g/m²/h) Week 6  -6,28 (-12,20; 5,15) -5,19 (-14,36; 2,21) 0,083 

    

 
 

 
 

  

ΔHydration Week 3 6,95 (0,23; 20,03) 3,90 (-1,2; 13,7) 0,0202 

(AU) Week 6  6,75 (0,83; 17,28) 3,85 (-2,9; 11,23) 0,0183 

    

 
 

 
 

  

ΔNMF Week 3 0,01 (-0,15; 0,23) -0,02 (-0,18; 0,15) 0,209 

(nmol/ug 

protein)  Week 6  0,08 
(-0,12; 0,25) 

-0,10 
(-0,23; 0,06) 

0,0015 

    

 
 

 
 

  

ΔpH Week 3 0,00 (-0,20; 0,28) 0,00 (-0,28; 0,40) 0,2475 

 

Week 6  0,00 (-0,40; 0,20) 0,10 (-0,30; 0,40) 0,024 

1
P-significance level of the difference in changes from baseline between two treatments (Wilcoxon signed-rank 288 

test) ;  
2
Arbitrary unit 289 

290 
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Table 2. Change from baseline of clinical and biophysical parameters in the treatment Group II (Cer-Mg vs. EM). 291 

  Group II: Cer-Mg versus Emollients 

    Cer-MG IQR EM IQR p-value1 

ΔSCORAD Week 3 -8,50 (-11,5; -1,5) -3,50 (-8; 1) 0,0058 

(AU2) Week 6  -6,70 (-14,5; -2) -3,50 (-10,5; 3) 0,0056 

    

 
 

 
 

  

ΔPruritus Week 3 -1,00 (-2; 0) 0,00 (-1; 1) 0,0173 

(AU) Week 6  -2,00 (-3; 0) 0,00 (-2; 1) 0,0166 

    

 
 

 
 

  

ΔTEWL Week 3 -3,48 (-8,24; 3,66) 2,75 (-3,68; 10,07) 0,005 

(g/m²/h) Week 6  -3,19 (-8,57; 3,34) 4,94 (-6,97; 12,94) 0,0208 

    

 
 

 
 

  

ΔHydration Week 3 3,10 (-3,1; 9,6) 1,20 (-3,2; 6,5) 0,0401 

(AU) Week 6  9,70 (-0,7; 18,6) 1,70 (-1,5; 8,4) 0,0625 

    

 
 

 
 

  

ΔNMF Week 3 -0,02 (-0,19; 0,10) -0,07 (-0,20; 0,09) 0,9767 

(nmol/ug 

protein)  Week 6  -0,02 
(-0,27; 0,21) 

0,01 
(-0,17; 0,24) 

0,9767 

    

 
 

 
 

  

ΔpH Week 3 0,30 (-0,1; 0,5) 0,10 (-0,1; 0,3) 0,5189 

  Week 6  0,00 (-0,2; 0,3) 0,00 (-0,3; 0,3) 0,4739 

1
P-significance level of the difference in changes from baseline between two treatments (Wilcoxon signed-rank 292 

test) ; 
2
Arbitrary units  293 

294 
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LOCAL PRURITUS (ITCH) INTENSITY 295 

Results on Pruritus show a similar pattern as the SCORAD results; an extensive description 296 

can be found in the online supplement (S2, Results). 297 

TEWL AS A MARKER OF SKIN BARRIER  298 

Group I: HC vs. Cer-Mg  299 

The TEWL levels after both Cer-Mg and HC decreased significantly as compared to their 

corresponding baseline values (Fig. 3) reflecting an improvement of the skin barrier. The 

decrease in TEWL from baseline (ΔTEWL) after HC and Cer-Mg was comparable and did not 

significantly differ at both measurement points (Fout! Verwijzingsbron niet gevonden.). 

Group II: EM vs. Cer-Mg  300 

The Cer-Mg treatment did not lead to a significant change in the TEWL from baseline (Fig. 3) 301 

while the EM treatment showed a significant increase in TEWL at 3 weeks. The change in 302 

TEWL from baseline (ΔTEWL) was significantly greater after EM as compared to Cer-Mg at 303 

both time points (Table 2).  304 

 305 

Fig. 3. TEWL at baseline, after 3 and 6 weeks of treatment in a) Group I (HC vs Cer-Mg; n=48) and b) Group II 306 

(EM vs Cer-Mg; n=47). Results are shown as medians and interquartile ranges. Significance levels as tested by 307 

Wilcoxon signed-rank test: * P<0.05; **P< 0.01;  308 

309 
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 310 

HYDRATION 311 

Group I: HC vs. Cer-Mg  312 

Treatment with HC and Cer-Mg significantly improved skin hydration (Fig. 4). The increase in 313 

hydration from baseline (ΔHydration) after Cer-Mg was significantly greater after Cer-Mg as 314 

compared to HC at week 3 and 6 (Fout! Verwijzingsbron niet gevonden.). 315 

Group II: EM vs. Cer-Mg  316 

Hydration after Cer-Mg was significantly higher than the baseline values at week 3 and 6 317 

(Fig. 4) while hydration after EM treatment improved significantly only after six weeks. The 318 

changes in hydration from baseline (ΔHydration) were significantly larger after Cer-Mg as 319 

compared to EM at week 3 (Table 2). 320 

 321 

 322 

Fig. 4. Hydration at baseline, after 3 and 6 weeks of treatment in a) Group I (HC vs Cer-Mg; n=48) and b) Group 323 

II (EM vs Cer-Mg; n=47). Results are shown as the medians and interquartile ranges. Significance levels as 324 

tested by Wilcoxon signed-rank test: * P<0.05; **P< 0.01; ***P<0.001.  325 

326 
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NMF LEVELS 327 

Group I: HC vs. Cer-Mg  328 

Treatment with Cer-Mg showed a tendency of NMF increase (P=0.09) (Fig. 5). In contrast to 329 

Cer-Mg, treatment with HC resulted in a significant decrease (by 22%) of NMF levels after six 330 

weeks. The difference in NMF change from the baseline (ΔNMF) between HC and Cer-Mg 331 

emollient was significant at week 6 (P<0.05), (Fout! Verwijzingsbron niet gevonden.). 332 

Group II: EM vs. Cer-Mg  333 

EM treatment showed a significant decrease in NMF at week 3 (Fig. 5). Treatment with Cer-334 

Mg did not influence NMF levels. No significant difference in ΔNMF could be detected 335 

between the two treatments (Table 2).  336 

 337 

Fig. 5. NMF at baseline, after 3 and 6 weeks of treatment in a) Group I (HC vs Cer-Mg; n=48) and b) Group II 338 

(EM vs Cer-Mg; n=47). Results are shown as the medians and interquartile ranges. Significance levels as tested 339 

by Wilcoxon signed-rank test:* P<0.05.  340 

 341 

342 
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SKIN SURFACE PH 343 

An extensive description of pH results can be found in the supplementary file (S2, Results). 

ONLINE SUPPLEMENT CONTAINS ADDITIONAL INFORMATION ON: 344 

PATIENT CHARACTERISTICS  (S2, RESULTS) 345 

LOCAL PRURITUS (ITCH) INTENSITY (S2, RESULTS) 346 

SKIN SURFACE PH (S2, RESULTS) 347 

TOLERABILITY AND SUBJECTIVE PREFERENCE (S2, RESULTS) 348 

 349 

DISCUSSION 350 

The results of the presents study show that the Cer-Mg cream is an effective approach in 351 

improving clinical symptoms and the skin barrier. Although all three treatments  led to 352 

significant improvement of clinical symptoms after six weeks, only HC and Cer-Mg cream 353 

reduced SCORAD for more than 8.7 units, which is considered clinically relevant [26]. After 3 354 

weeks of treatment HC showed slightly but significantly greater reduction of SCORAD than 355 

Cer-Mg (-7.8 vs 6,3) while Cer-Mg showed significantly greater reduction than EM (-8.5 vs -356 

3.5). The subjective VAS-pruritus scale and the skin barrier function parameter TEWL showed 357 

similar results: Cer-Mg and HC showed a significantly beneficial effect, which was, however, 358 

not observed after EM treatment. Overall subjective preference slightly favored the Cer-Mg 359 

which might be of importance in patients’ adherence to therapy. Topical corticosteroids 360 

(TCS) are the first-line treatment of AD, however their long-term use can lead to the 361 

deterioration of the skin barrier, which is an important etiological factor in AD. Moreover, a 362 

recent study has shown that therapy with a potent TCS leads to a reduction in NMF levels 363 

which play an important role in skin hydration, antimicrobial defense and skin inflammatory 364 

status [29, 30]. This study shows for the first time that even HC which is a low-potency 365 

corticosteroid, leads to a significant reduction of NMF. Decrease in NMF has also been 366 

observed after EM treatment at three weeks, while Cer-Mg showed a tendency to increase 367 

NMF. This emphasizes the importance of this adverse side effect of HC, as reduced NMF 368 

levels may contribute to the recurrent flares. The greatest improvement in SC hydration was 369 
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observed after Cer-Mg cream that, similarly to HC, showed a decrease in TEWL but in 370 

contrast to HC had no negative effect on NMF levels.  371 

The Cer-Mg cream contains two components which might beneficially influence the skin 372 

barrier: ceramides (1, 3 and 6 II) and a complex of magnesium and zeolites [31]. Huang et al. 373 

have shown that topical application of ceramide 1 and 3 reduces TEWL and increases 374 

hydration in SLS-irritated skin, thus beneficial effect of these ceramides, which are also 375 

present in Cer-Mg cream, might have occurred also in AD patients in the present study [32]. 376 

As the molecular size of the skin ceramides is >500 Da, which is proposed as a molecular size 377 

cut-off for percutaneous penetration [33], the question arises whether and to which extent 378 

each of individual ceramides can penetrate across the SC realizing that not only the amount 379 

but also their balance is crucial for the skin barrier. Recently, Zhang et al. demonstrated that 380 

topically applied ceramides are mainly located in the SC glyphs and that the penetration into 381 

the lipid layers is minimal [34]. It is likely that penetration of ceramides through the impaired 382 

skin barrier in AD is enhanced, however at present data on penetration of various ceramides 383 

and their efficacy in improvement of the skin barrier in AD from RCT studies is lacking. 384 

Another rationale candidate to explain the effectiveness of Cer-Mg cream is magnesium, 385 

which is known to be involved in ceramide synthesis [23]. Topical treatments with 386 

magnesium-rich Dead Sea salts showed a beneficial effect in dry and pruritic 387 

dermatoses[27]. Whether the effect of the Cer-Mg cream could be assigned to the presence 388 

of ceramides or magnesium still has to be elucidated in a vehicle-controlled trial as some 389 

constituents of the vehicle in the Cer-Mg cream such as glycerol are known to also lead to 390 

improvement of the skin barrier [35, 36]. 391 

STRENGTHS AND LIMITATIONS 392 

In this RCT the efficacy of Cer-Mg cream was compared with that of two currently used 393 

therapeutic options for mild to moderate AD. In most RCT's the efficacy is compared only to 394 

either corticosteroid or OTC emollient. Double-blind, split-body design offers a well-paired 395 

comparison between two treatments compensating partly for heterogeneity of disease 396 

severity among AD patients. The inclusion of biophysical and biochemical parameters 397 

provide more insight into the target of the treatment [37]. This study did not account for the 398 

spontaneous resolution of the disease over the study period. However, as the primary aim 399 
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was to compare the efficacy of Cer-Mg to the upper (HC) and lower spectrum of 400 

recommended OTC therapy for mild to moderate AD we did not include untreated site. 401 

Finally, the study does not provide insight into the working mechanism of Cer-Mg, which 402 

needs to be confirmed in the separate vehicle-controlled clinical trial. 403 

 404 

CONCLUSIONS 405 

The present study shows that after 6 weeks of treatment, Cer-Mg cream offers benefits over 406 

high lipid-OTC emollients and comparable clinical efficacy to HC. Additionally, in contrast to 407 

HC, it does not influence negatively the NMF concentration. Cer-Mg may therefore offer a 408 

non-steroid alternative for the treatment of mild to moderate AD. Furthermore, the fact that 409 

Cer-Mg might be used as a stand-alone treatment of mild and moderate AD as well as a 410 

maintenance therapy might improve adherence to AD-therapy.  411 

 412 

FUNDING  413 

Omega Pharma provided study medication free of charge. However, it had no involvement in 414 

generating, analysing or processing data nor in scientific input, and it had no input into the 415 

generation of this article. 416 

 417 

REFERENCES 418 

1. Williams H, Robertson C, Stewart A, Ait-Khaled N, Anabwani G, Anderson R, et al. Worldwide 419 
variations in the prevalence of symptoms of atopic eczema in the International Study of Asthma and 420 
Allergies in Childhood. J Allergy Clin Immunol 1999; 103: 125-138. 421 
2. Herd RM, Tidman MJ, Prescott RJ, Hunter JAA. Prevalence of atopic eczema in the 422 
community: the Lothian atopic dermatitis study. British Journal of Dermatology 1996; 135: 18-19. 423 
3. Silverberg JI, Hanifin JM. Adult eczema prevalence and associations with asthma and other 424 
health and demographic factors: A US population–based study. Journal of Allergy and Clinical 425 
Immunology 2013; 132: 1132-1138. 426 
4. Katz HI, Prawer SE, Mooney JJ, Samson CR. Preatrophy: covert sign of thinned skin. J Am Acad 427 
Dermatol 1989; 20: 731-735. 428 
5. Aubert-Wastiaux H, Moret L, Le Rhun A, Fontenoy AM, Nguyen JM, Leux C, et al. Topical 429 
corticosteroid phobia in atopic dermatitis: a study of its nature, origins and frequency. Br J Dermatol 430 
2011; 165: 808-814. 431 



21 

 

 

6. Kojima R, Fujiwara T, Matsuda A, Narita M, Matsubara O, Nonoyama S, et al. Factors 432 
associated with steroid phobia in caregivers of children with atopic dermatitis. Pediatr Dermatol 433 
2013; 30: 29-35. 434 
7. Moret L, Anthoine E, Aubert-Wastiaux H, Le Rhun A, Leux C, Mazereeuw-Hautier J, et al. 435 
TOPICOP(c): a new scale evaluating topical corticosteroid phobia among atopic dermatitis 436 
outpatients and their parents. PLoS One 2013; 8: e76493. 437 
8. Charman CR, Morris AD, Williams HC. Topical corticosteroid phobia in patients with atopic 438 
eczema. Br J Dermatol 2000; 142: 931-936. 439 
9. Grimalt R, Mengeaud V, Cambazard F. The Steroid-Sparing Effect of an Emollient Therapy in 440 
Infants with Atopic Dermatitis: A Randomized Controlled Study. Dermatology 2007; 214: 61-67. 441 
10. Elias PM, Steinhoff M. "Outside-to-inside" (and now back to "outside") pathogenic 442 
mechanisms in atopic dermatitis. J Invest Dermatol 2008; 128: 1067-1070. 443 
11. Thyssen JP, Kezic S. Causes of epidermal filaggrin reduction and their role in the pathogenesis 444 
of atopic dermatitis. Journal of Allergy and Clinical Immunology 134: 792-799. 445 
12. Kezic S, Novak N, Jakasa I, Jungersted JM, Simon M, Brandner JM, et al. Skin barrier in atopic 446 
dermatitis. Front Biosci (Landmark Ed) 2014; 19: 542-556. 447 
13. Bowser PA, Nugteren DH, White RJ, Houtsmuller UM, Prottey C. Identification, isolation and 448 
characterization of epidermal lipids containing linoleic acid. Biochim Biophys Acta 1985; 834: 419-449 
428. 450 
14. Bouwstra JA, Gooris GS, Dubbelaar FE, Weerheim AM, Ijzerman AP, Ponec M. Role of 451 
ceramide 1 in the molecular organization of the stratum corneum lipids. J Lipid Res 1998; 39: 186-452 
196. 453 
15. Feingold KR, Elias PM. Role of lipids in the formation and maintenance of the cutaneous 454 
permeability barrier. Biochim Biophys Acta 2014; 1841: 280-294. 455 
16. Darsow U, Wollenberg A, Simon D, Taieb A, Werfel T, Oranje A, et al. ETFAD/EADV eczema 456 
task force 2009 position paper on diagnosis and treatment of atopic dermatitis. J Eur Acad Dermatol 457 
Venereol 2010; 24: 317-328. 458 
17. Sugarman JL, Parish LC. Efficacy of a lipid-based barrier repair formulation in moderate-to-459 
severe pediatric atopic dermatitis J Drugs Dermatol. 2009; 8: 1106-1111. 460 
18. Miller DW, Koch SB, Yentzer BA, Clark AR, O'Neill JR, Fountain J, et al. An over-the-counter 461 
moisturizer is as clinically effective as, and more cost-effective than, prescription barrier creams in 462 
the treatment of children with mild-to-moderate atopic dermatitis: a randomized, controlled trial. J 463 
Drugs Dermatol 2011; 10: 531-537. 464 
19. Draelos ZD. A clinical evaluation of the comparable efficacy of hyaluronic acid-based foam 465 
and ceramide-containing emulsion cream in the treatment of mild-to-moderate atopic dermatitis. J 466 
Cosmet Dermatol 2011; 10: 185-188. 467 
20. Wolf R, Parish LC. Barrier-repair prescription moisturizers: do we really need them? Facts and 468 
controversies. Clin Dermatol 2013; 31: 787-791. 469 
21. Wertz PW. Lipids and barrier function of the skin. Acta Derm Venereol Suppl (Stockh) 2000; 470 
208: 7-11. 471 
22. van Smeden J, Janssens M, Kaye EC, Caspers PJ, Lavrijsen AP, Vreeken RJ, et al. The 472 
importance of free fatty acid chain length for the skin barrier function in atopic eczema patients. Exp 473 
Dermatol 2014; 23: 45-52. 474 
23. Clarke CJ, Wu BX, Hannun YA. The Neutral Sphingomyelinase Family: Identifying Biochemical 475 
Connections. Advances in enzyme regulation 2011; 51: 51-58. 476 
24. Okazaki T, Bielawska A, Domae N, O.F.O.F.W.W., Bell RM, Hannun YA. Characteristics and 477 
partial purification of a novel cytosolic, magnesium-independent, neutral sphingomyelinase activated 478 
in the early signal transduction of 1 alpha,25-dihydroxyvitamin D3-induced HL-60 cell differentiation. 479 
J Boil Chem 1994; 269: 4070-4077. 480 
25. Hanifin J RG. Diagnostic features of atopic dermatitis. Acta DermVenereol 1980; 92(Supp l): 481 
44-47. 482 



22 

 

 

26. Schram ME, Spuls PI, Leeflang MM, Lindeboom R, Bos JD, Schmitt J. EASI, (objective) SCORAD 483 
and POEM for atopic eczema: responsiveness and minimal clinically important difference. Allergy 484 
2012; 67: 99-106. 485 
27. Proksch E, Folster-Holst R, Jensen JM. Skin barrier function, epidermal proliferation and 486 
differentiation in eczema. J Dermatol Sci 2006; 43: 159-169. 487 
28. Angelova-Fischer I, Dapic I, Hoek AK, Jakasa I, Fischer TW, Zillikens D, et al. Skin barrier 488 
integrity and natural moisturising factor levels after cumulative dermal exposure to alkaline agents in 489 
atopic dermatitis. Acta Derm Venereol 2014; 94: 640-644. 490 
29. McAleer MA, Irvine AD. The multifunctional role of filaggrin in allergic skin disease. J Allergy 491 
Clin Immunol 2013; 131: 280-291. 492 
30. Danby SG, Chittock J, Brown K, Albenali LH, Cork MJ. The effect of tacrolimus compared with 493 
betamethasone valerate on the skin barrier in volunteers with quiescent atopic dermatitis. Br J 494 
Dermatol 2014; 170: 914-921. 495 
31. Brown SJ, Kroboth K, Sandilands A, Campbell LE, Pohler E, Kezic S, et al. Intragenic copy 496 
number variation within filaggrin contributes to the risk of atopic dermatitis with a dose-dependent 497 
effect. J Invest Dermato. 2012; 132: 98-104. 498 
32. Huang H-C, Chang T-M. Ceramide 1 and ceramide 3 act synergistically on skin hydration and 499 
the transepidermal water loss of sodium lauryl sulfate-irritated skin. International Journal of 500 
Dermatology 2008; 47: 812-819. 501 
33. Bos JD, Meinardi MM. The 500 Dalton rule for the skin penetration of chemical compounds 502 
and drugs. Exp Dermatol 2000; 9: 165-169. 503 
34. Zhang Q, Flach CR, Mendelsohn R, Mao G, Pappas A, Mack MC, et al. Topically applied 504 
ceramide accumulates in skin glyphs. Clin Cosmet Investig Dermatol 2015; 8: 329-337. 505 
35. Breternitz M, Kowatzki D, Langenauer M, Elsner P, Fluhr JW. Placebo-controlled, double-506 
blind, randomized, prospective study of a glycerol-based emollient on eczematous skin in atopic 507 
dermatitis: Biophysical and clinical evaluation. Skin Pharmacology and Physiology 2008; 21: 39-45. 508 
36. Loden M, Andersson AC, Andersson C, Frodin T, Oman H, Lindberg M. Instrumental and 509 
dermatologist evaluation of the effect of glycerine and urea on dry skin in atopic dermatitis. Skin 510 
Research and Technology 2001; 7: 209-213. 511 
37. Schmitt J, Spuls PI, Thomas KS, Simpson E, Furue M, Deckert S, et al. The Harmonising 512 
Outcome Measures for Eczema (HOME) statement to assess clinical signs of atopic eczema in trials. 513 
Journal of Allergy and Clinical Immunology 2014; 134: 800-807. 514 

 515 


