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Summary This review is part of a series of annual updates summarizing the evidence base for

atopic eczema (AE). It provides a summary of key findings from 28 systematic reviews

that were published or indexed during 2016 with a focus on treatment and preven-

tion of AE. There is reasonable evidence of benefit for topical corticosteroids, cal-

cineurin inhibitors, a glycyrrhetinic acid-containing preparation (Atopiclair�), oral

ciclosporin, oral azathioprine, narrowband ultraviolet B radiation and education pro-

grammes. Overall, there is evidence that topical corticosteroids and calcineurin inhibi-

tors have similar efficacy and that both can prevent AE flares when used twice

weekly as maintenance therapy. However, topical calcineurin inhibitors are costlier

and have more adverse reactions, thus topical corticosteroids should remain the stan-

dard of care for patients with AE. There is no evidence that multiple applications are

better than once-daily application of topical corticosteroid. There is inconsistent evi-

dence to support omalizumab and specific allergen immunotherapy use in AE. There

is some evidence that vitamin D supplementation and synbiotics reduce AE severity,

although the margin of improvement may not be clinically meaningful. There is little

evidence to support the use of wet wraps or of complementary/alternative medicine

(including Chinese herbal medicine). There is some evidence to suggest that a diet

high in fish in infancy may be preventative for AE, but other dietary interventions for

the prevention of AE show little promise. This review provides a succinct guide for

clinicians and patients wishing to remain up to date with the latest evidence for the

treatment and prevention of AE.

Background

Atopic eczema (AE) is a chronic, inflammatory, pru-

ritic skin condition that frequently occurs in children.1

The objective of this evidence update is to highlight

the key findings of systematic reviews (SRs) on the

treatment and prevention of AE. For SRs on epidemiol-

ogy, aetiology and risk factors, see Part 2 of this

update, and for nomenclature and outcome assess-

ments, see Part 3. Similar evidence updates have been

published previously, along with the search strategy

details.2–4
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Treatment of atopic eczema

Overview of all treatments

Nankervis et al.5,6 reviewed 541 randomized con-

trolled trials (RCTs) covering 92 AE interventions,

and concluded that there is ‘reasonable evidence of

benefit’ for topical corticosteroids, calcineurin inhibi-

tors, a glycyrrhetinic acid-containing preparation

(Atopiclair�; Valeant Pharmaceuticals Inc., Bridgewa-

ter, NJ, USA) that is likely to work by increasing cor-

tisol levels in the skin, oral ciclosporin, oral

azathioprine, narrowband ultraviolet B radiation, edu-

cation programmes and use of topical corticosteroids

or calcineurin inhibitors twice weekly for flare pre-

vention. Interventions with reasonable evidence of

‘no benefit’ included dietary interventions (probiotics,

evening primrose oil and borage oil), ion-exchange

water softeners, twice-daily application of topical cor-

ticosteroids (compared with once-daily) and antibi-

otic-containing corticosteroids for noninfected AE.

The evidence base for AE is still hampered by poor

trial design. Research priorities with no current RCT

evidence include dilution of topical corticosteroids,

order of application of topical corticosteroids and

emollients, allergy testing (followed by allergen avoid-

ance) and modified bathing habits.

Systemic treatments

Omalizumab

We found three SRs that evaluated the effect of omal-

izumab in AE. These reviews were mixed in their

assessment of omalizumab, as detailed below, probably

reflecting differences in the range of studies included

in their analyses. Only two RCTs have been performed,

which were both small and showed that omalizumab

was not significantly more effective than placebo,7,8

while the observational studies have tended to demon-

strate more positive effects, raising the possibility of

publication bias.

Holm et al.9 analysed 2 small RCTs, 5 case studies

and 19 case series (174 participants) in their SR.

Overall, 74% of patients experienced some kind of ben-

eficial effect, ranging from ‘little’ to ‘complete

response’. This review concluded omalizumab to be a

safe and well-tolerated, albeit expensive, treatment

that could yield some clinical benefit for patients with

severe recalcitrant AE.

A second SR and meta-analysis10 evaluated 12 case

studies and 1 RCT (103 participants). There was no

conclusive evidence of the overall effectiveness of oma-

lizumab (43% ‘excellent’ clinical response, 27% ‘satis-

fying’ and 30% no change or deterioration) but a

preplanned multivariate logistic regression suggested

that lower IgE concentrations (< 700 IU/mL) were sig-

nificantly associated with an ‘excellent’ response com-

pared with higher concentrations (700–5000 IU/mL)

(OR = 12.3, 95% CI 2.46–62.5).
The third SR11 assessed four small studies (2 RCTs,

two nonrandomized open label studies, 69 partici-

pants), and concluded that results are conflicting;

omalizumab may be beneficial for AE, but probably

not in those with filaggrin (FLG) deficiency, based on

the observation in one open-label trial12 that none of

the seven patients carrying an FLG mutation

responded to omalizumab, whereas all eight respon-

ders were free of FLG mutations.

Immunotherapy/desensitization

A Cochrane review13,14 evaluated specific allergen

immunotherapy for the treatment of AE (12 RCTs,

733 participants). Some studies reported positive find-

ings, but the quality of evidence in these studies was

low due to the risk of bias and small sample size. The

authors concluded that there was no consistent evi-

dence of benefit for specific allergen immunotherapy.

Topical treatments

Topical corticosteroids and calcineurin inhibitors

We found three SRs that evaluated topical corticos-

teroids and calcineurin inhibitors in the treatment of

AE.

One meta-analysis15 compared topical cortico-

steroids with calcineurin inhibitors for AE treatment

(12 RCTs, 6954 participants). The authors concluded

that topical corticosteroids (all potencies included) and

calcineurin inhibitors (tacrolimus and pimecrolimus

pooled) have similar efficacy (‘treatment success’ 72%

vs. 68%, relative risk [RR] = 1.15, 95% CI 1–1.31),
but calcineurin inhibitors are associated with higher

costs and have more adverse reactions (74% vs. 64%;

RR = 1.28, 95% CI 1.05–1.58), such as skin burning

(30% vs. 9%; RR = 3.27, 95% CI 2.48–4.31) and pru-

ritus (12% vs. 8%; RR = 1.49, 95% CI 1.24–1.79).
There were no differences in atrophy, skin infections

or adverse events that were serious or required discon-

tinuation of therapy. This study provides support for

the continued use of topical corticosteroids as the the-

rapy of choice for AE.
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Siegfried et al.16 assessed the long-term safety of

topical calcineurin inhibitors and topical cortico-

steroids in the treatment of AE in children. All authors

had received funding from at least one manufacturer

of topical calcineurin inhibitor. Long-term use of topi-

cal calcineurin inhibitors and low- to mid-potency

topical corticosteroids were concluded to be safe for

paediatric patients with AE, with no evidence of cuta-

neous atrophy, systemic absorption or lymphoma.

However, data were lacking on the safety of long-term

use of higher-potency topical corticosteroids.

Wilkes et al.17 mapped 74 RCTs that evaluated

topical calcineurin inhibitors or corticosteroids. The

study showed that topical calcineurin inhibitors were

more commonly compared with placebo than with

an active comparator. Of the 39 pimecrolimus and

41 tacrolimus trials, only 8 (20.5%) and 13

(31.7%), respectively had an active treatment arm

(topical corticosteroids), vs. 25 (64.1%) and 15

(36.6%) with vehicle, respectively. The authors rec-

ommended the use of active comparators to deter-

mine the efficacy of new treatments in clinical

practice. Placebo-controlled trials might be necessary

for licensing and introduction of a new compound,

but thereafter trials should be against appropriate

potency active comparators (standard care) if they

are to inform clinical practice.

Complementary and alternative treatments

Thandar et al.18 assessed the evidence for topical herbal

medicines. Of the eight RCTs included, only two small

studies showed evidence of efficacy and were considered

to have a low risk of bias: liquorice gel (90 participants)

and Hypericum perforatum (St John’s wort) cream (21

participants), both compared with placebo, prompting

the conclusion that further high-quality studies are

needed to assess these two treatments.

Another SR19 evaluated the evidence for the effec-

tiveness of complementary and alternative medicine

for AE. It included 70 RCTs, the majority of which

were underpowered. There were severe methodological

limitations, making conclusions impossible. It was also

limited to English-language publications so may have

missed important contributions, particularly those in

the Chinese literature.

In an overview review, Gu et al.20 assessed three

SRs: a Cochrane review without language restrictions

and two RCTs on the use of Chinese herb medicine for

AE. There was limited or inconclusive evidence for

treatment of AE with Chinese herbal medicine.

Wet-wrap therapy

One meta-analysis21 evaluated wet-wrap therapy for

AE, consisting of topical steroid application under a

layer of wet cotton bandages or garments (6 RCTs,

208 participants). A pooled estimate of the efficacy of

wet-wrap therapy could not be calculated due to the

high trial heterogeneity. A nonsignificant tendency

toward an increased risk of mild skin infections was

observed in those treated with wet-wrap therapy

(pooled RR = 6.35, 95% CI 0.83–48.55). The overall

quality of evidence for efficacy and safety outcomes

was low, and the authors concluded that the evi-

dence that wet-wrap therapy is more effective than

standard treatment with topical corticosteroids is of

low quality.

Dietary interventions and supplements for established

atopic eczema

Probiotics. One meta-analysis22 evaluated the evidence

for the use of synbiotics (a mixture of prebiotics and

probiotics) for treatment of established AE (6 RCTs,

369 children). Synbiotic intake was associated with

reduced AE severity (change in SCORAD �6.56 points,

95% CI �11.43 to �1.68, P = 0.008), particularly in

children aged ≥1 year (�7.37 points; 95% CI �14.66

to �0.07; P = 0.048) and where mixed bacterial

strains were used (�7.32 points; 95% CI �13.98 to

�0.66; P = 0.03). However, studies within the meta-

analysis were heterogeneous, with wide confidence

intervals. Furthermore, the improvement described

may not be clinically meaningful: the minimal clini-

cally important difference for SCORAD has been

reported as approximately 8 points.

Vitamin D. One meta-analysis23 of seven observational

studies compared serum levels of vitamin D between

906 patients with AE and 657 controls. Serum vitamin

D was lower in the patients with AE than in the controls

[standardized mean difference (SMD) = �2.03 ng/mL,

95% CI �2.98 to �1.08], and this difference was signifi-

cant in a subgroup analysis of children (690 children

with AE vs. 657 controls; SMD = �3.03 ng/mL, 95%

CI �4.76 to �1.29). In the same publication, they per-

formed another meta-analysis (of four RCTs) and found

significantly decreased SCORAD and EASI scores after

vitamin D supplementation for both adults and children

with AE (104 patients treated with vitamin D, 90 with

placebo; SMD = �5.85, 95% CI �7.66 to �4.05).23

Another SR24 also evaluated vitamin D supplemen-

tation in adults and children with AE (9 RCTs, 576
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participants). A meta-analysis on four of these studies

demonstrated that vitamin D supplementation resulted

in a significant improvement in symptoms (mean dif-

ference 5.81, 95% CI �9.03 to �2.59, P = 0.0004).

The authors concluded that vitamin D may be safe

and beneficial in AE management, but larger studies

of a longer duration are needed for confirmation.

Psychological and educational interventions. Saunder

et al.25 assessed the benefit of written action plans in the

management of AE. The heterogeneity of the two

included trials (1 RCT and 1 nonrandomized trial; 99

patients in total) precluded meta-analysis. In one trial,

parents given written action plans had significantly bet-

ter knowledge about AE than those given verbal instruc-

tions. The authors concluded that although the evidence

is limited, the promise of benefit warrants large-scale

RCTs assessing the effect of written action plans.

Pickett et al.26 assessed educational interventions

targeting health related quality of life (HRQoL) among

people with chronic inflammatory skin conditions. In

the three included RCTs assessing AE, no significant

benefit was found by one trial, while the other studies

showed a difference favouring educational interven-

tions but did not reach statistical significance. In their

treatment overview, Nankervis et al. analysed a larger

number of studies and concluded that there is reason-

able evidence of benefit for educational programmes.5

This latter review focused more broadly on the effects

of educational interventions.

Prevention of atopic eczema

Dietary interventions

Intake of fish during pregnancy or in infants. Zhang

et al.27 conducted a meta-analysis on the role of fish

intake during pregnancy in the risk of AE in children

(10 observational studies, 15 945 participants). There

was no significant association between fish intake in

pregnancy and childhood AE risk (RR = 0.88; 95% CI

0.75–1.04; P = 0.13), but studies were heterogeneous

(I2 = 53%), making conclusions difficult.

In the same review, four studies (13 823 partici-

pants) explored the role of high fish intake in infancy

on the development of AE. Three studies were able to

be combined in meta-analysis, and the results sug-

gested a protective effect of fish consumption in early

life (RR = 0.71; 95% CI 0.61–0.82; P < 0.00001).

Omega-3 fatty acids. One SR28 assessed omega-3 fatty

acid supplementation on the risk of developing AE,

including seven RCTs and seven observational studies

(total number of participants unclear). Neither

prenatal nor postnatal (maternal and infant) omega-3

fatty acid supplementation had a consistent effect on

the risk for AE.

Polyunsaturated fatty acids. A Cochrane review29 evalu-

ated dietary supplementation with oils high in poly-

unsaturated fatty acids (PUFAs) on the risk of AE

development. PUFA supplementation in infancy did not

affect the incidence of AE in children up to 2 years of

age (meta-analysis of 7 RCTs, 1906 infants; RR = 0.93,

95% CI 0.82–1.06) nor in children aged 2–5 years

(meta-analysis of 2 RCTs, 154 infants; RR = 0.65, 95%

CI 0.34–1.24). There was also no effect of PUFA supple-

mentation on childhood prevalence of AE (635 infants;

RR = 0.81, 95% CI 0.59–1.09).

Prebiotics and probiotics. Probiotics are live microorgan-

isms that are believed to confer a health benefit, while

prebiotics are indigestible food ingredients that pro-

mote the growth of beneficial microorganisms.

Chang et al.22 conducted a meta-analysis on two

RCTs (1320 children), which examined the use of syn-

biotics in infancy for AE prevention. The RCTs were

moderately heterogeneous (I2 = 56.7%). Although one

of the studies30 showed synbiotic treatment signifi-

cantly reduced AE incidence, the pooled risk showed

no benefit (RR = 0.44, 95% CI 0.11–1.83).
The World Allergy Organisation–McMaster Univer-

sity Guidelines for Allergic Disease Prevention panel31

suggested using prebiotic supplementation in infants

who were not exclusively breastfed. This suggestion was

conditional and based on very low certainty of the evi-

dence, and they stated that they found no experimental

or observational study of prebiotic supplementation in

pregnant women or in breastfeeding mothers.

Hydrolysed formula. One meta-analysis32 evaluated the

effect of hydrolysed formula on AE risk (27 RCTs). The

pooled data show no difference between hydrolysed for-

mula and standard cow’s milk formula for children

aged 0–4 years with AE: OR = 0.84, 95% CI

0.67–1.07 for partially hydrolysed formula; OR = 0.55,

95% CI 0.28–1.09 for extensively hydrolysed casein-

based formula; and OR = 1.12, 95% CI 0.88–1.42 for

extensively hydrolysed whey-based formula.

Timing of allergenic food introduction. Ierodikanou

et al.33 assessed whether the timing of allergic food

introduction during infancy influences risk of AE.

Overall, there was no association shown by either
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interventional (17 trials, 6798 participants) or obser-

vational studies (37 studies, 59 120 participants).

Conclusion

In this single year, there were several SRs published

on the same topics, which is becoming increasingly

common. The total number of SRs is also increasing

year by year. This makes it very difficult for healthcare

professionals to keep up with the latest literature and

may overly inflate the importance of some interven-

tions as a marketing tactic. We would like to encour-

age authors to register their protocols with the

international prospective register of systematic reviews

(PROSPERO, https://www.crd.york.ac.uk/PROSPERO/).

Authors should also check the PROSPERO database

before embarking on another review on the same

topic. The Global Resource for EczemA Trials (GREAT)

database is also a free comprehensive resource for

identifying further SR and RCTs on AE treatments

(http://www.greatdatabase.org.uk).
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Learning points

• There is reasonable evidence supporting the use

of topical corticosteroids, calcineurin inhibitors

and a glycyrrhetinic acid-containing preparation

(Atopiclair�) that is likely to work by increasing

cortisol levels in the skin, oral ciclosporin, aza-

thioprine, narrowband ultraviolet B radiation and

education programmes.

• Overall, topical corticosteroids and calcineurin

inhibitors have similar efficacy, but topical cal-

cineurin inhibitors are associated with higher

costs and more AEs.

• Topical corticosteroids and calcineurin inhibi-

tors used twice weekly can prevent eczema flares.

• There is inconsistent evidence of benefit for

omalizumab, specific allergen immunotherapy

and wet-wrap therapy in the treatment of AE.

• There is some evidence that synbiotics and vita-

min D intake may improve the severity of AE.

• There is insufficient evidence that complemen-

tary/alternative medicine is beneficial in the

treatment of AE.

• There is some evidence that a high fish diet in

infancy (but not maternal fish intake) can be pre-

ventative for AE.

• There is insufficient evidence that the timing of

allergenic food introduction or the intake of pro-

biotics, hydrolysed formula milk, and omega 3 or

polyunsaturated fatty acids in children or moth-

ers reduces the risk of developing AE.
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CPD questions

Learning objective

To demonstrate up-to-date knowledge of prevention

and treatment in atopic eczema.

Question 1

Which of the following statements about the topical

treatment of atopic eczema (AE) is true?

(a) Topical corticosteroids or calcineurin inhibitors

used twice weekly reduce the risk of AE flares.
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(b) Ion exchange water softeners reduce the severity

of AE.

(c) Topical calcineurin inhibitors are more effective

than topical corticosteroids for AE.

(d) Topical corticosteroids are associated with higher

rates of adverse reactions than topical calcineurin

inhibitors.

(e) Use of a topical glycyrrhetinic acid containing

emollient (Atopiclair�) is ineffective for the treat-

ment of AE.

Question 2

What advice can you give to parents regarding the

prevention of atopic eczema (AE) in their children?

(a) Prenatal (maternal) supplementation of omega-3

fatty acids decreases the risk of AE.

(b) Postnatal (infant) supplementation of omega-3

fatty acids decreases the risk of AE.

(c) Fish intake during pregnancy decreases the risk of

AE.

(d) Use of extensively hydrolysed formula has no

influence on the development of AE.

(e) Timing of allergic food introduction during infancy

influences the risk of AE.

Question 3

Which of the following statements about the systemic

treatment of atopic eczema (AE) is true?

(a) Omalizumab is effective in the treatment of

patients with AE who have filaggrin deficiency.

(b) Specific immunotherapy is beneficial in patients

with AE.

(c) Omalizumab is a well-tolerated, safe and inexpen-

sive treatment.

(d) Omalizumab can be beneficial in patients with sev-

ere, recalcitrant eczema without filaggrin defi-

ciency, although the data are conflicting.

(e) Ciclosporin is not beneficial in the treatment

patient with AE.

Question 4

Which of the following complementary treatments for

atopic eczema (AE) has an effect on the severity of AE?

(a) Chinese herbal medications.

(b) Liquorice gel.

(c) Borage oil.

(d) Evening primrose oil.

(e) Chamomile cream.

Question 5

For which of the following treatments of atopic eczema

(AE) has no benefit been demonstrated in clinical tri-

als?

(a) Topical corticosteroids.

(b) Oral ciclosporin.

(c) Oral azathioprine.

(d) Narrowband ultraviolet B (NB-UVB) radiation.

(e) Chinese herbal medications.

Instructions for answering questions

This learning activity is freely available online at

http://www.wileyhealthlearning.com/ced

Users are encouraged to

• Read the article in print or online, paying particular

attention to the learning points and any author con-

flict of interest disclosures

• Reflect on the article

• Register or login online at http://www.wileyhealth

learning.com/ced and answer the CPD questions

• Complete the required evaluation component of the

activity

Once the test is passed, you will receive a certificate

and the learning activity can be added to your RCP

CPD diary as a self-certified entry.

This activity will be available for CPD credit for

2 years following its publication date. At that time, it

will be reviewed and potentially updated and extended

for an additional period.
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