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Abstract 164 

Objective: Eczema and food allergy start in infancy and have shared genetic risk 165 

factors that affect skin barrier. We aimed to evaluate whether skincare interventions 166 

can prevent eczema or food allergy. 167 

Design: A prospectively-planned individual participant data meta-analysis was 168 

carried out within a Cochrane systematic review to determine whether skincare 169 

interventions in term infants prevent eczema or food allergy 170 

Data sources: Cochrane Skin Specialised Register, CENTRAL, MEDLINE, Embase 171 

and trial registries to July 2020. 172 

Eligibility criteria for selected studies:  Included studies were randomised control 173 

trials of infants < 1 year with healthy skin comparing a skin intervention to a control, 174 

for prevention of eczema and food allergy outcomes between 1 – 3 years.  175 

Results: Of the 33 identified trials, 17 trials (5823 participants) had relevant outcome 176 

data and 10 (5154 participants) contributed to IPD meta-analysis. Three of seven 177 

trials contributing to primary eczema analysis were at low risk of bias and the single 178 

trial contributing to primary food allergy analysis was at high risk of bias. 179 

Interventions were mainly emollients, applied for the first 3-12 months. Skin care 180 

interventions probably don't change risk of eczema by age 1-3 years (RR 1.03, 95% 181 

CI 0.81, 1.31; I2=41%; moderate certainty; 3075 participants, 7 trials). Sensitivity 182 

analysis found heterogeneity was explained by increased eczema in a trial of daily 183 

bathing as part of the intervention. It is unclear whether skin care interventions 184 

increase risk of food allergy by age 1-3 years (RR 2.53, 95% CI 0.99 to 6.47; very 185 

low certainty; 996 participants,1 trial), but they probably increase risk of local skin 186 



infections (RR 1.34, 95% CI 1.02, 1.77; I2=0% moderate certainty; 2728 participants, 187 

6 trials). 188 

Conclusion: Regular emollients during infancy probably do not prevent eczema and 189 

probably increase local skin infections. 190 

191 



Introduction 192 

Allergic diseases such as eczema and food allergy are some of the most common 193 

long term conditions in young people 1, 2. Eczema and food allergy often coexist, and 194 

are both associated with genetic variations that cause an impaired skin barrier 3, 4. 195 

Early-onset eczema is a risk factor for IgE-mediated food allergy, leading some to 196 

propose that eczema causes food allergy 5, 6. There have been many attempts to 197 

identify an effective intervention for primary prevention of eczema or food allergy. 198 

Systematic reviews found some evidence that probiotics in late pregnancy may 199 

decrease eczema risk, and that early introduction of allergenic foods may decrease 200 

risk of allergy to the same foods 7, 8. However the probiotic literature may suffer from 201 

issues of selective reporting and early introduction of multiple allergenic foods has 202 

proved to be a challenging recommendation to comply with 9. Thus, simple, 203 

achievable, safe and effective ways of preventing eczema or food allergy are still 204 

needed. 205 

Emollients are the mainstay of treatment for those with established eczema and can 206 

increase the time between eczema exacerbations 10. Emollients increase stratum 207 

corneum hydration, improve comfort, and reduce itch when used on skin that already 208 

has active eczema. In some studies emollients have led to a decrease in 209 

transepidermal water loss (TEWL) across the skin, suggesting an effect on skin 210 

barrier function 11, 12. If emollients can improve skin barrier function or skin hydration, 211 

they may be able to prevent the onset of eczema and potentially food allergies 13. In 212 

this prospectively planned systematic review with individual participant data (IPD) 213 

meta-analysis we evaluated whether skincare interventions during infancy can 214 

change risk of developing eczema and food allergy, in general populations or in 215 

those at high hereditary risk for these outcomes. 216 



Materials and methods  217 

This systematic review and individual patient data meta-analysis was conducted 218 

using standard Cochrane methodology, and according to its own pre-published 219 

protocol and statistical analysis plan 14, 15. The study was approved by the Imperial 220 

College London Research Ethics Committee on 18th May 2018 (reference 221 

18IC4563). 222 

In brief, we included parallel-group or factorial randomised controlled trials (RCTs), 223 

including both individual and cluster-randomised trials. Eligible trials evaluated 224 

healthy term infants (<12 months of age) without pre-existing health or skin 225 

conditions and any skin care intervention that could potentially enhance skin barrier 226 

function, reduce dryness or reduce subclinical inflammation. Eligible interventions 227 

included moisturisers/emollients, bathing products, advice regarding reducing soap 228 

exposure and bathing frequency and use of water softeners. Comparison was to 229 

routine skin care, however that was classified in the study setting. Outcome 230 

measures are summarised below:  231 

Primary outcomes 232 

1. Eczema, defined where available by the Hanifin and Rajka criteria in their original 233 

form or the UK Working Party refinement of them 16, other modifications of the 234 

Hanifin and Rajka criteria, doctor diagnosis of eczema or of none of these were 235 

available then by patient / parent report. 236 

2. Food allergy, defined where available as confirmed IgE-mediated food allergy 237 

diagnosis using oral food challenge (OFC). If OFC not available, food allergy 238 

diagnosed by investigator assessment using a combination of clinical history and 239 



allergy skin prick or specific IgE testing was used. Primary foods of interest were 240 

milk, egg and peanut, the commonest food allergens in children aged 1 to 3 years.  241 

242 



Secondary outcomes 243 

1. Adverse events during intervention period, including skin infection, stinging or 244 

allergic reactions to moisturisers, slippage accidents around the time of bathing or 245 

application of emollient and severe adverse events. 246 

2. Eczema severity assessed by investigators using Eczema Area and Severity 247 

Index or similar validated method 17. 248 

3. Parent-reported eczema severity using Patient Oriented Eczema Measure or 249 

similar validated patient-reported measure 18 250 

4. Time to onset of eczema. 251 

5. Parent report of immediate (less than two hours after ingestion) reaction to a 252 

known food allergen, namely milk, soya, wheat, fish, seafood, peanut, tree nut, egg 253 

or a local common food allergen. 254 

6. Allergic sensitisation to foods and inhalants, evaluated by skin prick test wheal ≥ 255 

3mm or if not available, via serum-specific IgE >0.35kUa/L. 256 

Search strategy  257 

We searched the Cochrane Skin Specialised Register, CENTRAL, MEDLINE, 258 

Embase, the World Health Organization clinical trial meta-registry and 259 

clinicaltrials.gov up to July 2020. The full search strategy is shown in the systematic 260 

review protocol in supporting information. 261 

Data collection and analysis  262 

This was a prospectively planned individual patient data meta-analysis, registered on 263 

Prospero in February 2017 19. This review was undertaken according to the methods 264 



of Cochrane Handbook for Systematic Reviews of Interventions Version 6.0 20. 265 

Prospectively acquired data are those data that were not known to their trial 266 

investigators prior to PROSPERO registration on 8th February 2017. Analysis was 267 

conducted following a statistical analysis plan with sensitivity analysis and sub group 268 

analysis for both individual and trial factors which was finalised before undertaking 269 

data analysis. It was a two stage IPD analysis process, with individual trial 270 

investigator review of the stage 1 analysis findings before proceeding to stage 2. 271 

Treatment effects were calculated following the intention-to-treat principle using 272 

regression models. Derived effects were combined across trials using random 273 

effects inverse variance models. Heterogeneity was assessed using the I2 statistic 274 

and visual examination of forest plots. The risk of bias of included studies was 275 

assessed by MK, RJB and SC using the Cochrane risk of bias 2 tool, where risk of 276 

bias is evaluated separately for each outcome within included trials. The certainty of 277 

the body of evidence was assessed using the GRADE approach by MK, SC and 278 

RJB. For trials providing compliance data we estimated the complier average causal 279 

effect using instrumental variable methods 21. Sensitivity analysis explored the 280 

impact of risk of bias and heterogeneity. Trial sequential analysis was used to 281 

identify when the optimum information size or futility boundaries for pre-defined 282 

effect sizes in relation to the two co-primary outcomes had been reached. Additional 283 

methods are shown in the statistical analysis plan in the supplementary material.  284 

285 



Results 286 

Search results are summarised in Figure 1. Of thirty-three eligible studies only 17 287 

trials, randomising 5823 participants, had outcome data relevant to eczema, food 288 

allergy or the adverse events of interest reported. The trials with no relevant outcome 289 

data generally had a follow-up of less than four weeks and had short term 290 

physiological skin outcomes or no skin outcomes (See Table 1. Characteristics of 291 

included studies).  Ten studies, randomising 5154 participants, contributed to IPD 292 

meta-analysis with one of these studies having data on adverse events only. Overall 293 

the majority of evidence included in this review was at low risk of bias or there were 294 

some concerns but not high risk of bias. For the primary outcome of eczema three of 295 

seven studies included in IPD meta-analysis had low risk of bias, with missing 296 

outcome data the main concern in the other trials, leading to instability of study 297 

estimates under different assumptions related to the missing data. For the primary 298 

outcome of food allergy, only one study was included. While the overall study was 299 

low risk of bias, the measurement of primary food allergy outcome was classified as 300 

high risk of bias due to missing outcome data leading to instability of the effect 301 

estimate, and evidence that missingness depended on the outcome 22.  302 

The characteristics of included studies are summarised in Table 1. All 10 trials 303 

contributing to the meta-analysis were based in well-resourced settings (UK, US, 304 

Norway, Sweden, Australia, Japan). Six enrolled participants with an increased 305 

eczema risk based on a family history of allergic conditions. Interventions were 306 

single interventions such as emollients in most trials, and two studies were factorial 307 

trials. In trials using emollients; various different types of emollients were used, 308 

including ceramide-based emollient. Instructions for emollient use ranged from all 309 

over body twice daily, to face only, to emulsified in bath. All trials that contributed 310 



data to primary outcome meta-analysis used an emollient alone or as part of a 311 

combined intervention. Emollients were initiated in the first three weeks of life and 312 

used for three to 12 months at a frequency of once to twice daily. In studies 313 

evaluating emollient use, up to 30% of control group participants reported using 314 

emollient regularly (Supplementary table 2).  315 

The effects of interventions are summarised in the Summary of Findings Table, 316 

including GRADE certainty of evidence ratings (Table 2). For eczema at 1 to 3 years, 317 

pooled individual patient data from 3075 participants in seven emollient studies 318 

found these probably do not influence eczema risk (RR 1.03, 95% CI 0.81 to 1.31, 319 

I2=41%; Figure 2A). Sensitivity analysis identified the trial of Skjerven 2020 320 

(PreventADALL trial), which used an emollient emulsified in a bath as the 321 

intervention, as the main source of statistical heterogeneity (Figure 2B). The 322 

interaction effect between treatment and FLG mutation was estimated for just one 323 

study and did not show a significant treatment interaction (RR 1.22, 95% CI 0.71 to 324 

2.11 for individuals with at least one FLG mutation). The interaction effect between 325 

treatment and family history of allergic disease on eczema by 1 to 3 years could be 326 

estimated for three trials with 3172 participants, of whom 1663 were included in 327 

analysis – there was no significant interaction (RR 0.95, 95% CI 0.35 to 2.61, I2=0%; 328 

Figure 2C). The secondary outcomes for eczema were evaluated using parent report 329 

of eczema severity; (RR 1.17, 95% CI 0.82 to 1.67; 1171 participants in 1 trial) and 330 

time to onset of eczema (HR 0.86, 95% CI 0.65, 1.14; I2=53%; moderate certainty 331 

evidence; 3349 participants in 9 trials and clinician observed eczema severity (SMD -332 

0.02, 95% CI -0.17 to 0.12, 1228 participants in 3 trials). No significant effects were 333 

observed for any secondary eczema outcomes.  334 



For food allergy, diagnosis from 1 to 3 years using oral food challenge was available 335 

for 996 participants in one study and favoured standard care (RR 2.53, 95% CI 0.99 336 

to 6.47; Figure 2D). In pre-planned sensitivity analysis for IgE mediated food allergy 337 

confirmed by oral food challenge or via an investigator assessment based on clinical 338 

history and/or skin prick tests, data was available for 1115 participants from one 339 

study (Chalmers 2020) and again favoured standard care, with reduced effect size 340 

(RR 1.46, 95% CI 0.91 to 2.34; Figure 2E). Allergic sensitisation to a food allergen at 341 

age 1 to 3 years was similar in intervention and control groups (RR 0.86, 95% CI 342 

0.28 to 2.69; I2=70%; very low certainty evidence; 1055 participants in 2 trials; Figure 343 

2F) and parent report of immediate reaction to food allergen was increased in the 344 

intervention group (RR 1.27, 95% CI 1.00, 1.61; low certainty evidence; 1171 345 

participants in 1 trial). 346 

For adverse events: skin infections were reported in pooled individual participant 347 

data from 2728 participants in three studies, showing increased skin infection in the 348 

intervention arm (RR 1.34, 95% CI 1.02 to 1.77; I2=0%; Figure 2G). Risk of infant 349 

slippages was also increased in the intervention arms (RR 1.42, 95% CI 0.67, 2.99; 350 

I2=0%; low certainty evidence; 2538 participants in 4 trials; Figure 2H) as were 351 

stinging reactions to moisturisers (RR 2.24, 95% 0.67, 7.43; I2=0%; low certainty 352 

evidence; 343 participants in 4 trials) and severe adverse events (RR 1.80 95% CI  353 

0.45, 7.18; I2  1367 participants in 3 trials; Figure 2I). 354 

We conducted complier average causal effect (CACE) analysis to evaluate the effect 355 

of adherence to the intervention. These analyses are summarised in Table S3 in the 356 

supplementary material and show a pooled CACE for eczema by 1-3 years, where a 357 

complier as defined as a user of emollient 3 or more days a week over the 358 

intervention period, of RR 0.65 [0.29, 1.45]; I2=0%; 1440 participants in 3 trials. 359 



Finally, in the trial sequential analysis (TSA) to evaluate whether further trials of 360 

eczema prevention are worthwhile we found that further trials of similar emollients 361 

are unlikely to change the conclusion that emollients don’t reduce eczema risk by 362 

≥30% (Figure 3A). However, there was insufficient information to establish whether 363 

emollients reduce eczema risk by ≥20% (Figure 3B).364 



Discussion 365 

In this Cochrane systematic review with prospectively planned individual participant 366 

data meta-analysis, we found that emollients during infancy probably do not 367 

influence risk of eczema development, and probably promote local skin infections. 368 

We did, however, identify some evidence that early skincare practices might be 369 

relevant to eczema development, with emollient applied as part of a daily bath 370 

promoting increased risk of eczema in one trial. We did not identify completed trials 371 

of other types of skincare interventions with eczema as an outcome measure. We 372 

therefore cannot exclude the possibility that novel emollient formulations might be 373 

able to influence eczema development. We were also unable to conclude whether or 374 

not emollients influence risk of food allergy development. 375 

This review was also designed to examine predefined individual factors that may 376 

influence the effect of the intervention, most importantly risk factors for allergic 377 

disease namely, family history and FLG mutation. There was less statistical power 378 

for subgroup analyses than for the overall meta-analyses, but our subgroup analyses 379 

did not suggest a likelihood of differential effects in infants at higher risk of allergic 380 

disease. Overall compliance with daily emollient, where reported, was modest, but 381 

CACE analysis did not suggest the interventions were any more effective when 382 

adherence to interventions was high. 383 

For most trials the main intervention was an emollient, of various constitution and 384 

typically 3 to 12 months duration. One trial, Skjerven 2020, showed an increase in 385 

eczema in the intervention group in our analysis, leading to some statistical 386 

heterogeneity in the main eczema analysis (I2=41%), which was reduced (to I2 = 0%) 387 

when this trial was removed (Figure 2B) 23. This was a factorial randomised trial, with 388 



skin care interventions and early food introduction. Due to a significant interaction 389 

between the interventions only the skin care and control arms of the trial could be 390 

utilised in our primary analysis, however in sensitivity analysis including all four arms 391 

findings were similar. (Table 1 in supplemental tables). The skin intervention was a 392 

combination of daily facial emollient and daily baths with paraffin-based bath oil. In 393 

our analysis of data from this trial, there was an increased risk of eczema in the 394 

intervention group. Given the absence of an effect on eczema seen in the other 395 

emollient trials, this finding raises the possibility that daily baths could potentially 396 

have an adverse effect on skin barrier function and increase risk of eczema 397 

development. This hypothesis is supported by recent findings from the EAT study 398 

showing an association between increased bathing frequency in the first months and 399 

increased eczema prevalence 24. Further work is needed to identify whether skincare 400 

interventions based on the nature or frequency of bathing during the first months of 401 

life might be a valid approach for eczema prevention.  402 

For our co-primary outcome of food allergy, we were unable to ascertain whether 403 

skin care interventions influence development of IgE mediated food allergy when 404 

compared with standard care, as only one study diagnosed food allergy by oral food 405 

challenge which was judged at high risk of bias due to potential differential loss to 406 

follow up between arms 25. Further work from PreventADALL will give us more 407 

information about emollient/bathing effects on food allergy development in 2021. If 408 

the evidence for increased food sensitisation in the skin barrier intervention group 409 

holds in future studies, it would give further support to the possibility that food 410 

sensitisation occurs through the skin.  411 

Although we identified 33 studies to fit our inclusion and exclusion criteria, the 412 

majority of studies did not contribute to the meta-analysis as they did not have 413 



eczema or food allergy outcomes, therefore we cannot tell whether these shorter 414 

term and often multiple interventions would impact on prevention of eczema or food 415 

allergy. There is no standard classification system for emollients. The term emollient 416 

is used in many languages both colloquially and in a medical or pharmaceutical 417 

context.  There is no single, comprehensive definition of the term.  Our overall 418 

analysis grouped all emollients together, and we also conducted pre-planned 419 

subgroup analysis on “simple” and more “complex” emollients (data not shown). We 420 

acknowledge the wide diversity in emollient products, and that other researchers 421 

may classify them in a different way. Two trials included in the IPD classified as 422 

“complex emollients” used a ceramide base emollient. We await the results of two 423 

further ongoing trials of “complex" ceramide-dominant emollients which should report 424 

later next year 26, 27.  425 

The evidence for food allergy prevention is sparse, with only one study reporting this 426 

outcome mainly because there is significant difficulty in measuring food allergy 427 

outcomes in prevention studies. Oral food challenges, necessary to firmly document 428 

food allergy, are costly and time consuming, and may not be acceptable to parents 429 

25, 28. Finally, all of these trials were in developed settings, with an overall unwanted 430 

effect of increased skin infections related to emollient use. Previous trials in low 431 

income settings, and of premature infants, reported a decrease in invasive infections 432 

in infants following topical oil massage, however a Cochrane review reported less 433 

conclusive findings 29. It is thus important to remember that our findings related to 434 

skincare interventions in term infants in developed settings where eczema is 435 

common.  436 

In conclusion, we found that emollients during infancy probably do not prevent 437 

eczema from developing, and they probably increase the risk of local skin infections. 438 



Further trials should evaluate other skincare interventions, including advice to reduce 439 

potentially harmful skincare practices, and should fully assess effects on food allergy 440 

as well as eczema. These may require basic mechanistic studies initially to 441 

determine if there any potential negative effect on infant skin over the first year of 442 

life.  443 

444 
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Tables 

Table 1. Characteristics of included studies 

Table 2. Summary of Findings including GRADE certainty of evidence assessment 

 

 



 

Figure legends 

Figure 1. PRISMA flow diagram. 

Figure 2. Effects of emollients on risk of eczema overall (A), without the 

PreventADALL bathing study (B) and test for interaction with filaggrin gene mutation 

status (C); effects on risk of food allergy by oral food challenge (D), food allergy by 

physician assessment including allergy testing and where available oral food 

challenge (E) and allergic sensitisation to food (F); and risk of skin infection (G), 

slippages (H) and serious adverse events (I) with emollients. All data were analysed 

using 2-stage IPD meta-analysis and a random effects model.    

Figure 3. Trial sequential analysis of emollient trials, showing the heterogeneity-

adjusted optimal information size for detecting a reduction of ≥30% (A) or ≥20% (B) 

in risk of developing eczema. There were insufficient data for food allergy to conduct 

meaningful TSA. The vertical red line is the optimal information size i.e. the 

cumulative sample size required to establish with 95% 2-sided confidence whether 

the intervention reduces risk of eczema by ≥30% (n=5534) or ≥20% (n=13,072). 

Horizontal brown lines are z scores of +1.96 or -1.96, equal to two-sided P=0.05. 

The cumulative Z-statistic (blue line) approaches, but does not cross the futility 

boundary for ≥30% risk reduction (Figure 3A), indicating that further studies of similar 

interventions are unlikely to change the conclusion that emollients don’t reduce 

eczema risk by ≥30%.  The Z-statistic does not approach either the futility boundary 

or the trial sequential monitoring boundary (curved red line) for ≥20% risk reduction 

(Figure 3B), indicating insufficient information to determine whether or not emollients 

reduce eczema risk by ≥20%. 
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