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Preface

 

 

Atopic dermatitis (AD) is indeed a multifactorial genetic disease arising as a result of the complicated interaction of many genes with environmental factors. It has long been thought that a genetic predisposition to a defective skin barrier represents a primary event that can favor the increased penetration of allergens, thereby facilitating the occurrence of allergic inflammatory responses. A recent breakthrough in the understanding of AD pathogenesis has been made with the studies successfully linking loss-of-function mutations in the genes encoding the epidermal structure protein filaggrin with the subsequent risk of developing AD. Another area of AD research apparently points us to the importance of the increase in exposure to various environmental agents, particularly deprived of microbial stimuli, which is known as the ‘hygiene hypothesis’. Recent studies also suggest specific mechanisms whereby innate immune responses are functionally defective in AD. After a long period of neglect, sweating disturbance in AD has recently received increasing attention, because sweat is now recognized as the first element of the innate immune system. Nevertheless, the most common emergent theme has been the role of adaptive immunity in providing cytokines and chemokines that sustain the recruitment, retention and activation of allergen-specific T cells, dendritic cells, eosinophils, basophils and mast cells in the involved tissues.

However, no single text concerning the entire spectrum has been available. The key message of this book is to address the questions raised by dermatologists, pediatricians, practicing physicians, basic immunologists, biologists, pharmacologists and students studying medicine on the pathogenesis, management and therapies of AD. To this end, virtually all chapters have been authored by original investigators who have contributed significantly to the establishment of current concepts. I would like to thank the distinguished authors who made tremendous efforts to make this book very useful, and I am also very thankful to the staff of Karger AG, in particular Ms. Tanja Sebuk.

Following the succes of “New Drugs for Asthma, Allergy and COPD” Volume 31 in ‘Progress in Respiratory Research published by Karger in 2001, it has been a pleasure to prepare this related volume. We are grateful for the assistance of staff at Prous Science (Thomson Reuters) and thank Karger and Chris Bolliger for publishing it in ‘Progress in Respiratory Research’.

We hope that the reader will find this book both interesting and helpful, and that this volume will facilitate the provision of better therapy for patients with respiratory diseases.

Tetsuo Shiohara, Tokyo


 

 

Shiohara T (ed): Pathogenesis and Management of Atopic Dermatitis.
 Curr Probl Dermatol. Basel, Karger, 2011, vol 41, pp 1-34
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Atopic Dermatitis and the Hygiene Hypothesis Revisited

Carsten Flohr • Lindsey Yeo

Department of Paediatric Dermatology, St. John’s Institute of Dermatology, Guy’s and St. Thomas’ Hospital NHS Foundation Trust and King’s College London, London, UK
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Abstract

Background: We published a systematic review on atopic dermatitis (AD) and the hygiene hypothesis in 2005. Since then, the body of literature has grown significantly. Objectives: We therefore repeated our systematic review to examine the evidence from population-based studies for an association between AD risk and specific infections, childhood immunizations, the use of antibiotics and environmental exposures that lead to a change in microbial burden. Methods: Medline was searched from 1966 until June 2010 to identify relevant studies. Results: We found an additional 49 papers suitable for inclusion. There is evidence to support an inverse relationship between AD and endotoxin, early day care, farm animal and dog exposure in early life. Cat exposure in the presence of skin barrier impairment is positively associated with AD. Helminth infection at least partially protects against AD. This is not the case for viral and bacterial infections, but consumption of unpasteurized farm milk seems protective. Routine childhood vaccinations have no effect on AD risk. The positive association between viral infections and AD found in some studies appears confounded by antibiotic prescription, which has been consistently associated with an increase in AD risk. Conclusions: There is convincing evidence for an inverse relationship between helminth infections and AD but no other pathogens. The protective effect seen with early day care, endotoxin, unpasteurized farm milk and animal exposure is likely to be due to a general increase in exposure to non-pathogenic microbes. This would also explain the risk increase associated with the use of broad-spectrum antibiotics. Future studies should assess skin barrier gene mutation carriage and phenotypic skin barrier impairment, as gene-environment interactions are likely to impact on AD risk.

Copyright © 2011 S. Karger AG, Basel

There has been a dramatic increase in the prevalence of atopic dermatitis (AD) over past decades, currently affecting around 20% of children in developed countries [1]. Although family history plays an important role in AD susceptibility, probably at least partly explained by skin barrier gene mutation carriage, genetics alone cannot explain the increase in AD prevalence [2, 3]. Epidemiological research has therefore focused on identifying possible environmental and lifestyle-related factors that are associated with an increased AD risk. For instance, AD is more common in urban than in rural communities [4]. In addition, migrant studies have demonstrated that immigrants take on the risk of the community to which they move, with AD being more prevalent in western industrialized countries than developing nations [5, 6]. The risk of developing AD is also higher in children growing up in smaller families and families of higher socio-economic status [7-9]. All this strongly suggests an environmental aetiology.

The so-called ‘hygiene hypothesis’ was formulated in the late 1980s, based on the observation that AD and hay fever were noted to be less common among UK children growing up with larger numbers of older siblings [10]. At the time, this was thought to be due to a higher exposure to certain viral and bacterial pathogens in larger families. The hygiene hypothesis has stimulated a large body of both epidemiological and immunological research. For instance, there is evidence from animal models that allergic disease occurs when the developing immune system is deprived of the obligatory stimulation through certain microbial antigens, especially when this happens directly postnatally or even already in utero [11]. Immunologically, this seems partly due to an imbalance between type 1 and type 2 T helper cells and their cytokines. However, the immunological processes ultimately leading to allergic disease are more complex than this. The current hypothesis is that regulatory T cells and anti-inflammatory cytokines such as interleukin 10 and transforming growth factor ß play an important role in the protection against clinical allergy, possibly induced by microbial stimulation of dendritic cells via Toll-like receptors at the level of the gastrointestinal mucosa or other lymphoid tissues (fig. 1a, b) [12-15].

Since our original systematic review on AD and the hygiene hypothesis in 2005, the body of literature has grown significantly, and we therefore decided to revisit this fascinating topic for a second time [16]. We performed a systematic Medline search from inception until June 2010 to address the following questions at the population level: (1) Is there any evidence that the risk of AD is related to environmental exposures that alter microbial burden? (2) Which specific infections have been associated with a reduced AD risk? (3) Is there a link between immunizations, use of antibiotics and AD risk? The online search strategy is available on request from the corresponding author and was supplemented by an extensive hand search of the literature through references identified from retrieved articles. Overall, we identified 49 new studies suitable for inclusion. All studies were analysed qualitatively, and results are presented in summary tables. Where appropriate, we also conducted meta-analyses, namely for pet and antibiotic exposure.

The Link between AD and Environmental Exposures That Can Alter Microbial Burden

Basic hygiene, day care attendance, anthroposophic lifestyle, living on a farm and pets have all been examined as potential risk factors for allergic disease, including AD, since they at least theoretically increase exposure to microbes.

Fig. 1. a Microbial and helminth exposure in utero and postnatally is likely to play an important role in the development of AD. In this model, high exposure burden, probably in interaction with maternal and infant genetic factors, reduces AD risk, whereas AD risk increases if the fetal and/or infantile immune system is deprived of microbial stimulation. The gut mucosa is likely to be a key site for the priming of the immune system (see b). rTc = Regulatory T cells; Th2 = type 2 T helper cells; IL = interleukin;TGF-ß = transforming growth factor ß. b The postulated link between allergic disease and the gut microflora. Chronic stimulation of gut-associated lymphoid tissue through normal gut flora and other non-/pathogenic microbial antigens might ensure the development of a Th1/regulatory T cell-dominated cytokine milieu and therefore prevent clinical expression of allergic disease. Regulatory T cells may have a role in this by the production of anti-inflammatory cytokines, such as IL-10 and TGF-ß. DC = Dendritic cell; Th = T helper cell; rTc = regulatory T cell.
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Basic Hygiene

Only one large birth cohort study, the Avon Longitudinal Study of Parents and Children, has so far addressed the question whether cleanliness in terms of general hygiene measures, such as frequency of washing, is associated with an increase in AD risk. Children were seen at 6 and 30-42 months of age, and a moderate increase in AD risk was found with higher levels of personal hygiene, measured as an empirical hygiene score from 1 to 14 (baseline adjusted odds ratio, adj. OR = 1.04, 95% confidence interval, CI = 1.01-1.07; table 1) [17].

Day Care

Three birth cohort studies, one from the USA, one from Denmark and one from Germany, found an inverse relationship between day care attendance and AD, with risk reductions up to 88% (German study adj. OR = 0.12, 95% CI = 0.04-0.31) [18-20]. One substantial questionnaire-based cross-sectional study from Sweden however suggested a slight risk increase associated with attendance of day care facilities compared to being at home during preschool years (AD age 4-6 years: adj. OR = 1.32, 95% CI = 0.92-1.89), but only 5% of children in this cohort were in day care before their first birthday [21]. This suggests that day care attendance may only be protective during infancy. Finally, a randomized, controlled hygiene intervention, involving more frequent hand washing and use of antiseptics among 928 Finnish day care children, did not result in an increase in clinical allergy among the intervention group children by the age of 12 years (OR = 1.1, 95% CI = 0.9-1.4), but episodes of infection were purely based on parental report, and the hygiene intervention did not reduce the frequency of infections to home care levels [22].

Table 1. Environmental exposures that may alter microbial burden and their association with AD risk
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Anthroposophic Lifestyle

Current AD has been shown to be more than 70% less common among 5- to 15-year-old children growing up in anthroposophic communities1 in comparison to schoolchildren from a non-anthroposophic background in a Swedish case-control study (OR = 0.28, 95% CI = 0.13-0.61; table 1) [23]. The authors speculated that the risk differences may be due to the restricted prescribing of antibiotics and vaccinations by anthroposophic doctors, potentially resulting in a higher exposure to microbes. In addition, dietary factors could play an important role in AD risk reduction, as anthroposophic families frequently consume fermented vegetables rich in lactobacilli, and dietary supplementation with Lactobacillus GG has previously been shown to change the gut microflora and to reduce AD risk [24, 25].

Floistrup et al. [26] consequently conducted an in-depth cross-sectional risk factor analysis among 4,606 Steiner school children and 2,024 controls from 5 European countries. Again, AD risk was reduced among those attending anthroposophic schools, but the protective effect was weaker and only significant for reported AD symptoms (adj. OR = 0.70, 95% CI = 0.58-0.83) and not for a physician diagnosis (adj. OR = 0.90, 95% CI = 0.75-1.08). The risk differences were partly explained by differences in the use of antibiotics and antipyretics in early life (antibiotics: current AD symptoms adj. OR = 1.61, 95% CI = 1.21-2.15, physician diagnosis adj. OR = 1.63, 95% CI = 1.22-2.17; antipyretics: current AD symptoms adj. OR = 1.59, 95% CI = 1.17-2.15, physician diagnosis adj. OR = 1.30, 95% CI = 0.96-1.76). Diet, past measles infection and measles-mumps-rubella (MMR) vaccination showed no significant associations.

1 The anthroposophic movement (’anthroposophy’, Greek for ‘wisdom of man’) was founded by Rudolf Steiner in the early twentieth century. Anthroposophical philosophy has been applied to many domains of life since then, including agriculture and medicine.

Farm Environment

As yet another extension of the hygiene hypothesis, it has been postulated that children growing up on farms are at a reduced risk of developing allergic disease, possibly due to consumption of unpasteurized farm milk rich in lactobacilli and frequent contact with farm animals. While no convincing protective effect of children’s farm exposure per se has been found [19, 27-36], there is evidence from a cross-sectional study to suggest that daily farm exposure of the mother during pregnancy can reduce AD risk by 42% (adj. OR = 0.58, 95% CI = 0.40-0.84), and this protective effect was even stronger in those with both pre- and postnatal exposure (adj. OR = 0.46, 95% CI = 0.30-0.70; table 1) [36]. In addition, the same research group conducted an earlier survey that found an 80% risk reduction in AD if children had consumed unpasteurized farm milk during the first 2 years of life (adj. OR = 0.2, 95% CI = 0.1-0.8), and this has been confirmed in a similar cross-sectional survey among children in a rural area in the UK (adj. OR = 0.59, 95% CI = 0.40-0.87) [31, 33].

Pets

Like farm animals, pets have been implicated as potentially protective against AD. Overall, 5 cross-sectional and 13 birth cohort studies have looked at this question (table 1) [19, 20, 37-53]. A meta-analysis of studies reveals an almost uniform protective effect of dog exposure (pooled OR = 0.61, 95% CI = 0.50-0.74; fig. 2), especially where exposure occurs in early life. The picture is less clear for cats. Meta-analysis again showed a protective effect (pooled OR = 0.83, 95% CI = 0.74-0.95), but study heterogeneity was significant (I2 = 66%, p = 0.003; fig. 2). It is interesting to note that where filaggrin skin barrier mutation carriage was taken into the equation, there was a significantly higher risk of AD in those with filaggrin mutations compared to wild-type children, suggesting that cat sensitization is facilitated by an impaired skin barrier and can be a risk factor for AD [51, 52].

Endotoxin

Some have argued that the risk reduction seen with dog exposure and farm exposure during pregnancy is due to endotoxins, a group of lipopolysaccharides found on the cell surface of Gram-negative bacteria, not least because endotoxins are known to be inducers of interleukin 10 and γ-interferon [15]. Five out of 7 birth cohort studies have suggested an up to 50% reduction in AD risk associated with endotoxin exposure (table 1) [35, 42, 54-58]. However, this effect tended to be confined to high endotoxin exposure levels [42, 54] and/or the first year of life [55, 56]. One possible explanation for these partly conflicting results are differences in the lipopolysaccharide receptor complex encoded on chromosome 5q31.1 (CD 14), as a UK birth cohort found that only the CD 14 CC genotype was associated with a significant reduction in AD risk (OR = 0.73, 95% CI = 0.56-0.95) [57].

Specific Infections and Risk of Atopic Dermatitis

More direct evidence for and against the hygiene hypothesis in AD comes from studies that have examined the relationship between specific infections and AD.

Prenatal Infections

A large British historical cohort study, using a general practitioner research database, examined the effect of infections during pregnancy on AD in the offspring and found a small increase in AD risk associated with 2 or more antenatal infections (adj. hazard ratio, HR = 1.16, 95% CI = 1.07-1.26; table 2) [59]. However, a more recent analysis based on historical data on acute viral respiratory infection notifications in former Eastern Germany suggested the opposite: a reduction in AD risk associated with exposure to prenatal viral respiratory infections. This effect was particularly strong for exposures during the last trimester (adj. HR = 0.70, 95% CI = 0.52-0.95) and extended into the postnatal period up to 7 months of age [60].

Childhood Infections

More work has been done on common viral and bacterial childhood infections, such as chickenpox, mumps, whooping cough, measles, diarrhoeal disease and pneumonia. All studies except one that looked at past childhood infections as a surrogate marker found a positive association with AD, although results in some studies did not reach conventional statistical significance (table 2) [19, 61-71]. However, these studies tended to ignore concomitant antibiotic prescribing as a potential confounding factor. Schmitt et al. [72] examined the complex relationship between respiratory, gastrointestinal and ear infections, as well as antibiotic prescribing and AD risk, and found that it was the antibiotics that seemed causally linked to an increased risk in developing AD rather than the infections themselves (table 3).

As for individual infections, a case-control study among 778 US children found a 44% AD risk reduction associated with past chickenpox infection (adj. OR = 0.56, 95% CI = 0.35-0.90). The protective effect was seen with chickenpox exposure up to 8 years of age and was strongest for moderate and severe AD (adj. OR = 0.08, 95% CI = 0.04-0.15, and adj. OR = 0.04, 95% CI = 0.01-0.13, respectively) [73]. However, in a similar study Farooqi and Hopkin [62] found a positive association between past chickenpox infection and AD risk among 1,934 UK children (OR = 1.40, 95% CI = 1.09-1.81). Indeed, all other individual viral childhood infections tended to yield ORs close to 1 with a trend towards an increase in risk (table 2). It may therefore not be a specific pathogen but non-pathogenic microbial burden per se that has an impact on AD development. There was also a significant sibling effect where examined, in that higher numbers of older siblings reduced AD risk, and this effect remained after adjustment for infections, suggesting that the sibling effect was early and independent of infections [19, 66].

Fig. 2. The protective effect of dog exposure in early life; the effect is less clear for cats.
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Table 2. Infection and AD risk
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Hepatitis, Herpes simplex virus and Helicobacter pylori

Although extremely common across the world, hepatitis, herpes virus and Helicobacter pylori infection have received little attention from the allergy community. A large cross-sectional questionnaire survey among first-year university students in Spain and Germany found no association with AD [74]. However, 2 cross-sectional surveys, one from the UK and the other from Germany, suggested an up to 70% reduction in AD risk in those with H. pylori infection (adj. OR = 0.70, 95% CI = 0.54-0.91, and adj. OR = 0.31, p = 0.006, respectively), and this area clearly warrants further research (table 2) [69, 75].

Helminth Infections

There is evidence from observational studies that eczema is common in populations with low parasite burden [12, 76, 77]. However, cross-sectional studies have not provided strong evidence for an effect of helminth infection on eczema, with both negative and positive associations reported (table 2) [78-81]. In 2005, Schäfer et al. [82] showed an independent inverse association between reported worm infection and AD in a population-based questionnaire study of 4,169 East German children (adj. OR = 0.45, 95% CI = 0.33-0.60). Further supporting evidence for an inverse relationship between AD and helminth infection comes from a small birth cohort study among 103 mother-infant pairs in Uganda, where the cumulative AD risk was decreased by 74% until the age of 15 months among children whose mothers were infected with helminths during the last trimester of pregnancy (adj. relative risk = 0.26, 95% CI = 0.08-0.83) [81]. Even stronger evidence comes from a double-blind randomized controlled trial conducted by the same group among 2,507 pregnant mothers in a helminth-endemic area (mainly hookworm and schistosomiasis). Albendazole and praziquantel were given in a 2 x 2 factorial design during the last trimester of pregnancy, and the risk of developing AD up to 1 year of age was significantly increased in the intervention groups (albendazole group, all children: Cox HR = 1.82, 95% CI = 1.26-2.64; praziquantel group, schistosomiasis-infected children only: Cox HR = 2.65, 95% CI = 1.16-6.08; table 2) [83]. This suggests that antenatal exposure to helminth parasites can protect against AD in the offspring. Interestingly, loss of helminth exposure does not appear to affect AD risk later on in life [84, 85], further supporting the notion that especially prenatal priming of the immune system exercises protection, with more host-invasive helminth species, such as hookworm and schistosomiasis, showing the strongest effects [77].

Tuberculosis, Tuberculin Responses and Bacille Calmette-Guérin Vaccination

The decline in tuberculosis infection in western industrialized countries a few decades ago preceded the recent epidemic of allergic disease and is therefore an important candidate for investigation. However, the only study to date, a worldwide ecological survey among 13- to 14-year-old schoolchildren, found no association between AD and tuberculosis [64].

Two Japanese cross-sectional surveys reported an up to 50% risk reduction in AD associated with positive tuberculin skin responses (>10 mm) in a setting where bacille Calmette-Guérin vaccination in infants is universal (table 2) [61, 86]. However, these findings could not be replicated elsewhere [87-90]. In addition, none out of 7 studies found a significant protective effect of bacille Calmette-Guérin vaccination on AD risk, although there was a trend towards protection (table 2) [45, 91-96].

Routine Childhood Vaccinations, Antibiotics and Atopic Dermatitis Risk

Two other factors that may profoundly affect the child’s immune system in early life are childhood vaccination programmes and prescribing of antibiotics. Vaccinations expose infants and children to antigens of infectious agents that may lead to Th2-dominated immune responses, as has been shown in animal and clinical studies, and there is therefore concern that these might lead to an increase in allergic disease [97, 98]. Vaccines also contain adjuvants and stabilizers, which could conceivably enhance allergenicity [99]. Antibiotics may lead to a reduction in microbial burden, but are also known to alter the gut microflora and thus have an effect on the child’s immune system at the level of the gut mucosa [100].

Routine Childhood Vaccinations

A cross-sectional study based on a UK general practice cohort indicated a slight increase in AD risk at 12 years of age in those who had received the combined diphtheriapertussis-tetanus vaccine (OR = 1.37, 95% CI = 1.12-2.01) [62]. Only univariate analysis results were presented, however, and no significant associations with other vaccines were found. A Danish population-based cross-sectional study, assessing the risk of the MMR vaccine, demonstrated an almost twofold increase in AD risk in 3- to 15-year-old children (adj. OR = 1.86, 95% CI = 1.25-2.79) [67]. Significant positive associations between AD risk and the MMR as well as diphtheria-pertussis-polio-tetanus vaccines have also been found in a substantial UK general practice cohort of 29,238 children (adj. HR diphtheria-pertussis-polio-tetanus = 7.51, 95% CI = 5.27-10.70; adj. HR MMR = 3.50, 95% CI = 2.38-5.15; table 3) [101]. However, the latter study noted that the significant positive associations were confined to children in the lowest category of consultation frequency, suggesting that ascertainment bias rather than a true causal relationship was responsible. Six further studies have also not found any evidence for an increase in AD risk (1 ecological, 3 cross-sectional, 1 birth cohort and 1 randomized controlled trial [45, 71, 92, 96, 102, 103]). In addition, a cross-sectional study by Grüber et al. [104] among 2,184 children aged 1-2 years with established mild to severe AD suggested that a broad range of childhood vaccinations protects against severer disease (table 3).

Antibiotics

The vast majority of studies on the association between antibiotic use and AD risk have shown significant positive associations (pooled OR = 1.43, 95% CI = 1.36-1.49), especially if prescribed more frequently and during early life (fig. 3) [20, 59, 62, 64, 66, 72, 105-113]. Where examined, a dose-response relationship was seen (table 3) [72, 112]. Schmitt et al. [72] found among 487 German children that the risk was highest with macrolides and cephalosporins, whereas the less broad-spectrum penicillins showed no significant association. The effect of antibiotics seems to extend into the antenatal period [20, 66, 109]. A recent ecological study could not find an association between antibiotic sales and AD risk at the population level [114].

Most authors have speculated that it is an antibiotic-induced alteration of the gut microflora, which promotes the development of allergic disease. Indeed, the gut of children with AD is less often colonized with lactobacilli. Instead, more coliform microbes and Staphylococcus aureus are found, and these changes can precede the clinical manifestation of AD [115-117].

Table 3. Exposure to vaccinations and antibiotics and AD risk
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Conclusions

Main Findings

Although a consistent association between a decreased risk of AD and a higher number of older siblings initially led to the hypothesis that such an association might be due to an increased exposure to certain infections, we found no convincing evidence to support this hypothesis in industrialized countries. However, birth cohort and intervention studies in developing nations suggest that helminths, in particular hookworm and schistosomiasis, can protect against the development of AD, especially if such exposures occur already during pregnancy. Broad-spectrum antibiotics used both during pregnancy and infancy significantly increase the risk of AD, possibly due to modification of the gut microflora, which would also explain why probiotics can have a preventative effect on AD development [118]. Likewise, the protective effect associated with unpasteurized farm milk consumption, endotoxin exposure, day care during infancy and being brought up with a dog during early life could all be mediated by non-pathological microbial stimulation of the immune system [119]. The timing as well as the degree of exposure is likely to be important, as has for instance been shown for endotoxins, where only high exposure levels in early life appear protective. One study has found that children in families who wash more frequently have a higher AD risk, but this could be due to irritation of the skin barrier by increased soap usage rather than a reduction in pathogens, in particular in those with a genetic predisposition to skin barrier impairment, but this was not assessed as part of the study.

Fig. 3. Antibiotics and AD risk.

[image: Img]

Gene-Environment Interaction

So far, only very few population-based studies have determined skin barrier gene mutation status and how this interacts with environmental factors. In the context of the hygiene hypothesis, it was interesting to note that the number of older siblings interacted positively with filaggrin skin barrier gene mutation carriage on AD risk in 2 German cohort studies, but this needs replication and further investigation [120]. In addition, children with filaggrin mutations who were exposed to a cat during the first year of life had an up to 11 times higher risk of developing AD compared to wild-type children [51, 52]. Another example of gene-environment interaction is that endotoxin exposure only reduced AD risk in those carrying a specific genotype of the CD14 lipopolysaccharide receptor complex encoded on chromosome 5q31.1 in a UK cohort [57]. Overall, there certainly is a need for further prospective population-based studies that carefully disentangle how genetic and environmental factors linked to the hygiene hypothesis interact on the path to clinical AD (fig. 1a).

Implications for Clinical Practice

It is reassuring that childhood vaccinations do not increase the risk of AD, but caution should prevail in the frequent prescribing of broad-spectrum antibiotics early in life, especially in children with a family history of atopic disease. So far, attempts to treat established allergic disease by voluntary helminth infection in asthmatics and hay fever sufferers have been disappointing [77]. Although no such trials exist in AD patients yet, rather than infecting ourselves with potentially harmful pathogens, success is more likely if we can find creative ways of mimicking what occurs in developing country settings through the development of parasite-derived drugs [121]. An example of such a target molecule is ES-62, a glycoprotein secreted by filarial worms that is able to inhibit mast cell degranulation, but clinical studies are still awaited [122].

Once our immune systems have lost balance and are on a track towards allergic tissue inflammation, such interventions are likely to come too late. A recent metaanalysis of intervention studies suggested that probiotics, such as live Lactobacillus rhamnosus, given to both pregnant mothers and their infants postnatally can reduce AD risk by around 40% [123]. Interestingly, similar therapeutic interventions in established AD have been disappointing [118, 123], as has the attempt to treat AD with subcutaneous injections of non-pathogenic mycobacteria, further suggesting that early priming of the immune system via the gut mucosa is key [124-128]. We should therefore focus our research efforts on developing preventative methods for high-risk children. This would certainly be a significant therapeutic step forward, given that our current treatments for AD and other allergies only achieve symptom control rather than cure.

References

1 Williams HC: Epidemiology of atopic dermatitis. Clin Exp Dermatol 2000;25:522-529.

2 Schultz Larsen F: Atopic dermatitis: a genetic-epidemiologic study in a population-based twin sample. J Am Acad Dermatol 1993;28:719-723.

3 McGrath JA, Uitto J: The filaggrin story: novel insights into skin-barrier function and disease. Trends Mol Med 2008;14:20-27.

4 Schram ME, Tedja AM, Spijker R, Bos JD, Williams HC, Spuls PI: Is there a rural/urban gradient in the prevalence of eczema? A systematic review. Br J Dermatol 2010;162:964-973.

5 Hjern A, Haglund B, Hedlin G: Ethnicity, childhood environment and atopic disorder. Clin Exp Allergy 2000;30:521-528.

6 Odhiambo JA, Williams HC, Clayton TO, Robertson CF, Asher MI: Global variations in prevalence of eczema symptoms in children from ISAAC Phase Three. J Allergy Clin Immunol 2009;124:1251-1258.

7 Williams HC, Strachan DP, Hay RJ: Childhood eczema: disease of the advantaged? BMJ 1994;308:1132-1135.

8 McKeever TM, Lewis SA, Smith C, Collins J, Heatlie H, Frischer M, Hubbard R: Siblings, multiple births, and the incidence of allergic disease: a birth cohort study using the West Midlands general practice research database. Thorax 2001;56:758-762.

9 Karmaus W, Botezan C: Does a higher number of siblings protect against the development of allergy and asthma? J Epidemiol Community Health 2002;56:209-217.

10 Strachan DP: Hay fever, hygiene, and household size. BMJ 1989;299:1259-1260.

11 Bach JF: The protective effect of infections on immune disorders. J Pediatr Gastroenterol Nutr 2005;40(suppl 1):S8.

12 Yazdanbakhsh M, Kremsner PG, van Ree R: Allergy, parasites, and the hygiene hypothesis. Science 2002;296:490-494.

13 Yazdanbakhsh M, Rodrigues LC: Allergy and the hygiene hypothesis: the Th1/Th2 counterregulation cannot provide an explanation. Wien Klin Wochenschr 2001;113:899-902.

14 Holt PG, Sly PD, Bjorksten B: Atopic versus infectious diseases in childhood: a question of balance? Pediatr Allergy Immunol 1997;8:53-58.

15 Okada H, Kuhn C, Feillet H, Bach JF: The ‘hygiene hypothesis’ for autoimmune and allergic disease: an update. Clin Exp Immunol 2010;160:1-9.

16 Flohr C, Pascoe D, Williams HC: Atopic dermatitis and the ‘hygiene hypothesis’: too clean to be true? Br J Dermatol 2005;152:202-216.

17 Sherriff A, Golding J: Hygiene levels in a contemporary population cohort are associated with wheezing and atopic eczema in preschool infants. Arch Dis Child 2002;87:26-29.

18 Celedón JC, Wright RJ, Litonjua AA, Sredl D, Ryan L, Weiss ST, Gold DR: Day care attendance in early life, maternal history of asthma, and asthma at the age of 6 years. Am J Respir Crit Care Med 2003;167:1239-1243.

19 Benn CS, Melbye M, Wohlfahrt J, Bjorksten B, Aaby P: Cohort study of sibling effect, infectious diseases, and risk of atopic dermatitis during first 18 months of life. BMJ 2004;328:1223.

20 Dom S, Droste JH, Sariachvili MA, Hagendorens MM, Oostveen E, Bridts CH, Stevens WJ, Wieringa MH, Weyler JJ: Pre- and post-natal exposure to antibiotics and the development of eczema, recurrent wheezing and atopic sensitization in children up to the age of 4 years. Clin Exp Allergy 2010;40:1378-1387.

21 Hagerhed-Engman L, Bornehag CG, Sundell J, Aberg N: Day-care attendance and increased risk for respiratory and allergic symptoms in preschool age. Allergy 2006;61:447-453.

22 Dunder T, Tapiainen T, Pokka T, Uhari M: Infections in child day care centers and later development of asthma, allergic rhinitis, and atopic dermatitis: prospective follow-up survey 12 years after controlled randomized hygiene intervention. Arch Pediatr Adolesc Med 2007;161:972-977.

23 Alm JS, Swartz J, Lilja G, Scheynius A, Pershagen G: Atopy in children of families with an anthroposophic lifestyle. Lancet 1999;353:1485-1488.

24 Kirjavainen PV, Arvola T, Salminen SJ, Isolauri E: Aberrant composition of gut microbiota of allergic infants: a target of bifidobacterial therapy at weaning? Gut 2002;51:51-55.

25 Vaarala O: Immunological effects of probiotics with special reference to lactobacilli. Clin Exp Allergy 2003;33:1634-1640.

26 Floistrup H, Swartz J, Bergstrom A, Alm JS, Scheynius A, van Hage M, Waser M, Braun-Fahrlander C, Schram-Bijkerk D, Huber M, Zutavern A, von Mutius E, Ublagger E, Riedler J, Michaels KB, Pershagen G: Allergic disease and sensitization in Steiner school children. J Allergy Clin Immunol 2006;117:59-66.

27 Braun-Fahrlander C, Gassner M, Grize L, Neu U, Sennhauser FH, Varonier HS, Vuille JC, Wuthrich B: Prevalence of hay fever and allergic sensitization in farmer’s children and their peers living in the same rural community. SCARPOL team. Swiss Study on Childhood Allergy and Respiratory Symptoms with Respect to Air Pollution. Clin Exp Allergy 1999;29:28-34.

28 Von Ehrenstein OS, von Mutius E, Illi S, Baumann L, Bohm O, von Kries R: Reduced risk of hay fever and asthma among children of farmers. Clin Exp Allergy 2000;30:187-193.

29 Riedler J, Eder W, Oberfeld G, Schreuer M: Austrian children living on a farm have less hay fever, asthma and allergic sensitization. Clin Exp Allergy 2000;30:194-200.

30 Kilpelainen M, Terho EO, Helenius H, Koskenvuo M: Farm environment in childhood prevents the development of allergies. Clin Exp Allergy 2000;30:201-208.

31 Wickens K, Lane JM, Fitzharris P, Siebers R, Riley G, Douwes J, Smith T, Crane J: Farm residence and exposures and the risk of allergic diseases in New Zealand children. Allergy 2002;57:1171-1179.

32 Bråbäck L, Hjern A, Rasmussen F: Trends in asthma, allergic rhinitis and eczema among Swedish conscripts from farming and non-farming environments: a nationwide study over three decades. Clin Exp Allergy 2004;34:38-43.

33 Perkin MR, Strachan DP: Which aspects of the farming lifestyle explain the inverse association with childhood allergy? J Allergy Clin Immunol 2006;117:1374-1381.

34 Douwes J, Travier N, Huang K, Cheng S, McKenzie J, Le Gros G, von Mutius E, Pearce N: Lifelong farm exposure may strongly reduce the risk of asthma in adults. Allergy 2007;62:1158-1165.

35 Karadag B, Ege MJ, Scheynius A, Waser M, Schram-Bijkerk D, van Hage M, Pershagen G, Brunekreef B, Riedler J, Braun-Fahrlander C, von Mutius E: Environmental determinants of atopic eczema phenotypes in relation to asthma and atopic sensitization. Allergy 2007;62:1387-1393.

36 Douwes J, Cheng S, Travier N, Cohet C, Niesink A, McKenzie J, Cunningham C, Le Gros G, von Mutius E, Pearce N: Farm exposure in utero may protect against asthma, hay fever and eczema. Eur Respir J 2008;32:603-611.

37 Hesselmar B, Aberg N, Aberg B, Eriksson B, Bjorksten B: Does early exposure to cat or dog protect against later allergy development? Clin Exp Allergy 1999;29:611-617.

38 Bråbäck L, Kjellman NI, Sandin A, Bjorksten B: Atopy among schoolchildren in northern and southern Sweden in relation to pet ownership and early life events. Pediatr Allergy Immunol 2001;12:4-10.

39 Nafstad P, Magnus P, Gaarder PI, Jaakkola JJ: Exposure to pets and atopy-related diseases in the first 4 years of life. Allergy 2001;56:307-312.

40 Zirngibl A, Franke K, Gehring U, von Berg A, Berdel D, Bauer CP, Reinhardt D, Wichmann HE, Heinrich J: Exposure to pets and atopic dermatitis during the first two years of life: a cohort study. Pediatr Allergy Immunol 2002;13:394-401.

41 Kerkhof M, Koopman LP, van Strien RT, Wijga A, Smit HA, Aalberse RC, Neijens HJ, Brunekreef B, Postma DS, Gerritsen J: Risk factors for atopic dermatitis in infants at high risk of allergy: the PIAMA study. Clin Exp Allergy 2003;33:1336-1341.

42 Phipatanakul W, Celedón JC, Raby BA, Litonjua AA, Milton DK, Sredl D, Weiss ST, Gold DR: Endotoxin exposure and eczema in the first year of life. Pediatrics 2004;114:13-18.

43 Illi S, von Mutius E, Lau S, Nickel R, Grüber C, Niggemann B, Wahn U: The natural course of atopic dermatitis from birth to age 7 years and the association with asthma. J Allergy Clin Immunol 2004;113:925-931.

44 Gern JE, Reardon CL, Hoffjan S, Nicolae D, Li Z, Roberg KA, Neaville WA, Carlson-Dakes K, Adler K, Hamilton R, Anderson E, Gilbertson-White S, Tisler C, Dasilva D, Anklam K, Mikus LD, Rosenthal LA, Ober C, Gangnon R, Lemanske RF Jr: Effects of dog ownership and genotype on immune development and atopy in infancy. J Allergy Clin Immunol 2004;113:307-314.

45 Yemaneberhan H, Flohr C, Lewis SA, Bekele Z, Parry E, Williams HC, Britton J, Venn A: Prevalence and associated factors of atopic dermatitis symptoms in rural and urban Ethiopia. Clin Exp Allergy 2004;34:779-785.

46 Kurosaka F, Nakatani Y, Terada T, Tanaka A, Ikeuchi H, Hayakawa A, Konohana A, Oota K, Nishio H: Current cat ownership may be associated with the lower prevalence of atopic dermatitis, allergic rhinitis, and Japanese cedar pollinosis in schoolchildren in Himeji, Japan. Pediatr Allergy Immunol 2006;17:22-28.

47 Purvis DJ, Thompson JM, Clark PM, Robinson E, Black PN, Wild CJ, Mitchell EA: Risk factors for atopic dermatitis in New Zealand children at 3.5 years of age. Br J Dermatol 2005;152:742-749.

48 Hagendorens MM, Bridts CH, Lauwers K, van Nuijs S, Ebo DG, Vellinga A, De Clerck LS, Van Bever HP, Weyler JJ, Stevens WJ: Perinatal risk factors for sensitization, atopic dermatitis and wheezing during the first year of life (PIPO study). Clin Exp Allergy 2005;35:733-740.

49 Pohlabeln H, Jacobs S, Böhmann J: Exposure to pets and the risk of allergic symptoms during the first 2 years of life. J Investig Allergol Clin Immunol 2007;17:302-308.

50 Bufford JD, Reardon CL, Li Z, Roberg KA, Da Silva D, Eggleston PA, Liu AH, Milton D, Alwis U, Gangnon R, Lemanske RF Jr, Gern JE: Effects of dog ownership in early childhood on immune development and atopic diseases. Clin Exp Allergy 2008;38:1635-1643.

51 Bisgaard H, Simpson A, Palmer CN, Bonnelykke K, McLean I, Mukhopadhyay S, Pipper CB, Halkjaer LB, Lipworth B, Hankinson J, Woodcock A, Custovic A: Gene-environment interaction in the onset of eczema in infancy: filaggrin loss-of-function mutations enhanced by neonatal cat exposure.
OEBPS/Images/CPD2011041001_t2c.jpg
Hepatits &, 8 HSV and Helicobacter pylor

e Cosssecionsl 1368 Fistyer  Questionare©)  AWHAVe
ctsl (7412000 Germany/Spain wniversity  AntihepattsA 8 3d, OR=061(027-122)
stdents  andANHSV1IgG  AntHEch
anibodies 2,0R=124 068-213)
AniHolcobactrlgG  AmEHSV-+
andighantivodies 34,0102 (068-1.59
®
MeCune Cosssecional 324 20-39yeas Useoftopical
ctal 2003 UK sercids (0)
Curesbresthtest
©
p— Cossiecionsl 3347 menage  Questonnare®)  30,0R=031,p=0006
etal 6912007 Germany 3yers Cuabreahest®
Endoparases
Hoang Cosssactondl 3110 Fisttosith Questonnare ©) _ Enterobis vermculars
izl Tawan gode  Tpetestpuasie NS datadoesnotallow
2002 9 ® caauaton of OR
Cooper Cosssecionsl 4433 S-18yeus  Questonnare ©)  Anygeoheiminth nfecton
ctsl 1792000 Ecusdor Parsite stoolanalyss a3 OR =085 (050-1.46
©
Scnser [Em——— meansge  Questonare Vo nfecton prior 0 AD
cta (52,2005 _ Germany O2yews  Questonnaie® _3dj OR=045(033-060)
leamisk Crossectonal 732 1Syeas Sinexaminaton(®) Aryhelminthinfecton
etal (50]2005  Ethopia Parasitestoolanalyss 30 OR=1.58(1.16-215)
® Tidrsiniecion
2,08 161(114-226
Jscors and bookworm S
Gt Bheohor 103 s Skinexaminaton(®) _ Materalhemints
etal (5112005 Uganda months Parasitestoolanabss _ ifectionduring st

®

imesterand tdeivery
predorminantly
hockworm)

2} RR=026(008-083)






OEBPS/Images/CPD2011041001_t2d.jpg
Cooper Cluster 2373 meanage  Skinexamination ©)  ADafter 1 yearof
ol (64, 2006 randomized il Syeas  Paraitesool b antelmintic reatment
Anthelminthic ® withalbendazoe
westment 0. 0R=036 053-139
Mpsirwe. R 2507 tyew  Sineamiaton© ADinchidenat lyear
ol (6312009 Anineiminthic Parsite stoolanaysis  Albendazolegroup @)
eatmentof the ® Coutt=1520126-260)
mather during the Praziquantel group oy if
st meser mothernfected with
schstosomissis)
ConHR=265116-608)
Fioh R 156 e17yes  Sneamnaton®) ADafer yearof
talles) 2010 Aninciminthic Parsite stoolanayss_ antheiminthic reatment
eatment. ® withabendazoe
2610R= 115 039-345
[
VonMutis  Ecclogical 25477, 13-14years Questomae 0)
callon 1999 ISMAC s cenves Annualtuberclosis
notfcstion st per
100000 pe country
fomWHOdata €
Tuberctn hinresponse
Shokaws  Comsectonsl 887 T2-13yeas Questonnare ) 3, 0R=050(033-091)
caLion 1957 pan Toberulnest
Yimaz Coecommol | sases, 3oy Phykn() 5, dta does ot allow
tal (67,2000 _Turkey 158 contols Tuberclin st __calulatonof OR
Gruber Bhcoher 74 561218 Questonnaie, NS, data dousrotallow,
ctallBsl 200 Germany months,  physician ©) calulatonof OR
23456 Toberuintest®
nd7yeas
Wongetsl(os] Cosseciond 3110 toyews | Quesiomaie(®) 39} OR=058(030-115)
201 Hong Keng Tuberulnest €)
sy Cossectonsl 5717 611y Questioware® 565 0R=077(062-095)
ctallosL 2008 Japan Immuniaton
records ©)
i Bancoher 39 OSyews Questomare(d)  Noassodation between
etal (50, 2009 Turkey Tubercuin test € AD and tuberculn ki test






OEBPS/Images/cover.jpg
Current Problems in Dermatology
Editors: P Itin, G. Jemec
Vol.41

Pathogenesis and
Management of Atopic
Dermatitis

Editor

T. Shiohara

SARGEY






OEBPS/Images/CPD2011041001_t2a.jpg
Bodner Crosssectional 2743 10-14years  Questionnaire (D) Rubella, mumps and
etal63)19%8 UK Questonnaie ) varclls
20, 0R=3100.90-670)
Rubel 23 yers
2. 0R=2000100-400)
Pertusis >3yesrs
4,0R=20001.20-350)
VonMutiss  Crossectonal 15043 S7yews  Questonnate(®) 35 feverapisodes
ot3L 641999 Germary O-tiyeas  Questionnaire(® 34} OR=149(116-192
Paurio Cosssecionsl 7910 1amonths  Questonmare(D)  Meases
etaL (6512000 Filand to19yeas  Questionnare(®at 34} 0R=1320127-136)
timeof MR
vaccinaton
Weower  Brhcohon 0238 Physican ©) acteril nfections oy
ctal 66l 2002 UK Generl pracioner ad] HR=133(114-156)
researchdatabase €)  Vialnfctons ary)
241HR =098 085-1.14)
Nosignifcantassociation
between nfections i
sibingsand AD.
Nosinifcantassocaion
between number of
nfections, nomberof
sibingsand AD.
Osen Cosssecionsl 974 sy QuestomaieD)  Messies
ctsl (67,2001 Denmark. Questionnaire(®) __od; fR= 208 098442
Gios [ermem—— 1-Syears Physicn © V2V anciodies
ctal 6} 2004 UK Questonnaiie, 30 0R=1300090-19)
genealpraciioner  E8Vantbodies
recordsand sabvary 301, 0R=071 046-109)
196 antbocies 0 BV Alsoexaminec: coughs
oy and cods danhoes, ear-
nfection, bronchioits,
chickenpox poeumania;
ORscther doseto 1 or
non sinificant rend for
xposue oincrese AD

ik






OEBPS/Images/CPD2011041001_t2b.jpg
Benn
3L 9, 2001

Birth cohort
Denmark

13070

018

Questionnaire and
subgroup physial

examintion (0
Questionnae €

Total number of infections
=

0, BR=133(116-1.59)
Aiso examined: colds,
rthoea ot medi,
preumonia chckenpos.
exnthema subtum;ORs
sithercozeto 1 ornon-

signifcant rend for
exposue toincrease D
s
Nolinkbetwsensbing
effectandinfections

etal (69, 2007

Crosesectonsl

287

meange
s3years

Questionnate ©1
Questionnae €

Ut docor diagrosed.
ADBronchis
26, 0R=199,p <0001

Fraquentcolds
20, 0R=109,p <0453

Reimenink
etaL 0], 2005

Brhcotort
TheNetherands

o

=)

Questionnaie 01
Questionnae €

O fstyerof e and.
otains
26,08=0905-17)

NoroinsIgG (GGL9)
20,0R=1108-19)

Norois G (GGL1)
26, 0R=1307-25)

B

Sayen

Questonnaie 01
Quesionnae ©)

Weasies
20, 0R=108(085-136)

etal 73], 2010

256 cses,
22 conto

Ty

Generl practoner
Gabase+E)

Cickenpan
20, 0R=056(035-090)

Cickenpoxand ADseveriy
Moderse AD

26, OR=008 004-015)
Severe 4D

26, 0R=004001-013)






OEBPS/Images/CPD2011041001_t1f.jpg
Zimgibl etal. (401, 2002 Birthcohort 4578 0-2years  Questionnaire (D) Any pet frst year
Germany Questomnaiie ) 33 0R=071055-09
Dog styesr
4. 0R=062039-098
Kool el (41, 2003 Birthcohort 706, 012 Questoware® Dogatbini
Netheriands months Questionnaie(®) 34} OR=11(04-31)
Catatbinn
29.0R=0502-11)
Phipaanakuleta (2] Bithcohort 498, 012 Questonnaie(©) Dogat2-3months
2008 usa months Questionnaie(®  OR=060(034-1.09
Catat2-3 months
OR=105 085-169)
Wetal (59,2004 Binhcohort 855 o 7yeans
Germany
Bemnetal (19,2004 Bithcobort 13070 =3
Denmark months






OEBPS/Images/CPD2011041001_t1g.jpg
Gemetal 44,2004  Birthcohort 285 0.24,69, Questionnaire(D)  Dog at birth and current
usa T2months Questomiteat 30} 0R=040024-0.67)
birthandst2
years ©
femaneberhanetal.  Cross- 2876 1765 yers Questonnaire(©) Ay anmal insde hehouse
512004 sectonal andabore Questonnaie(®) 3, OR=135 097-188)
Etiopia
Puisetal (], Cseconvol 550 SSyers  Questomaire(®) Cuentcatoposire
2005 NewZesand Questonnaie ©) a4} 0R=045(021-097)
Cuneondog expasure
20).0R=125 053-246)
Magendorenstal Bithcohort 1094 Olyew Questonnaie ) Catfistyear
1812005 Germany Questonnaite ® _ a0} 0R=068 047-097)
oot (4, Cross. S Gyeas Questomnaie (D) Curent catexposure
2006 sectiona Questonnaire ®) a4} 0R=079(067-09%)






OEBPS/Images/karger.jpg





OEBPS/Images/CPD2011041001_t1j.jpg
Bolteetal [55]. Bithcohort 1,942 2years  Questionnaire (D)  First to fourth quartiles of:

2003 Germany Endotoxinand  endotoxinexposure not
alergensinhouse _ associted with AD
st ORfourth quartie = 104
073147
Phipaanakuletal (2] Bthcohort 498 2465, Questonnaie (D) Thid and fourth quartles o
2008 ush 10, Endotoxnand  endotoxnexposure
12months. allegensinhouse  asociated with AD
st 24.08=076(061-096)
Perzanouskital (56, inhconort 301 123 Questomare(©) Docordagnosedectema
2006 ush months Endotoxinand  and cuent endotosn
alergensinhouseexposure
s ® Ty
261.08=070(053-00%)
2years
3,0R=086(064-1201
3years
2.0R=074(052-105)
Smpronetal (7, Bithcohort 442 Csyes skn Corent ecema (D130
2006 u
Nosssociaion withother
allergensinhouse
oy genotypes
D14 genotyping
rdsgetal (5, Cross 459 1305 Questionnaie 0]
2007 sections Endotoxinand
Austra, llergensinhouse
Germany,ihe dust®)
Netherands,
Swedenand
Swiaerand
Chen etal 58], Bihcohont 2165
2009 Germany

Figures in parntheses indicate 95% CL. IR = incidence rae ot ACT = randomized contoled tia R = reltve risk
NS = ot shown; LG = laggrin;HA = hazardato.






OEBPS/Images/CPD2011041001_t2.jpg
Study. Study type. Numberof — Age ‘Diagosti riteia (D) Outcome measure(s)

andcounry  paricipants and exposure and comments
mesures €)

pennatt fecion

Voo Bihcohot | 2238 Oilyews  Physcan) 22 antental nfections

etal (59,2002 UK General prcttoner  3dj HR =116 (107-1.26)
research daabase ©)

T Brhconot 4672 Siayers  Questoware®  Eposwetoscuie

etal (602006 Germany. National database € _respiatory infection

duingpregnancy and the
sty of e showed
recuced o for AD p o
theseventh month of e,
theprotectiv ffctwas
ostaferwards

Lifstime AD and A st
26HR=070052-095)

Lietime AD and AR 7
months
2 HR=072052-098)

Lifetime AD and AR 1 yesr
20HR=124073-210]

Chidhood nfecton:

ks Cromsectonsl 867 T3y Questonnare®)  Mesles

etal (611997 Japan Questionnaie(®) NS, daanotprsented

Facogiand  Crossectonal 1934 O-i2yes  Physcan() Womps

dopkinf62l, UK Genersipractioner  OR=1431.07-11)

1998 daabase © Chickanpox
OR=140(109-131)
o
OR=175(116-264)
Mess
OR=112(074-168)
Whooping cough

OR=151 (094-244)






OEBPS/Images/CPD2011041001_t1h.jpg
Pohiabein et al. (48],

Birth cohort.
Germany

188

0-2years

Questionnaire (O}
Questonnaie ()

'Dog at birth without family
storyof atopc disease
4, OR=052(033-083)

Dogatbinthwith ity

Buford et 50],

Bithcohort

s

osyes

Questonnaie 0
Questonnaie ()

Dogatbirth
0 0R=024011-053)

Dogatthesgeofs
0 0R=042(020-088)

e—r—yrT
2008

B cohort
UKand

0300
379 Denmar)

o

Ukcotare.
Questonnaie ()
Questonnaie )

Danish conrt:
Skinexaminaton

Questonnaie )

"G musation and cat it
Denmark
HR=111679-3260)

Ity

HR=38201.35-1081)
Dogarbint
Denmark
HR=049(026-101)
®

HR=039016-220)
o ssodstion W LG





OEBPS/Images/CPD2011041001_t1i.jpg
Schutielaretal [s2],  Binthcohort 934 O-8years  Questionnaire (D) ~ FLG mutation and catfst
2009 Netherlands Questonnaie €) year
FlGgenotyping a4} OR=606.2-113)
Schaferetal (53, Bithcohort 606 Syers Questonnare  Corentcatexposue
2009 Germany andphysil 20, 0R=38(14-108)
‘oxaninaton 0)
Questonnaie )
Dometal (20} Brncohen 773 Otyers Questonnare O1
2010 Germany Questonnaie ()
Endotan
Gevingetal (54, Binhcohort 1884 Gand Questonnate 01
2000 Germany 12months._ Endotorinand
alergensinhouse

dust®






OEBPS/Images/CPD2011041001_t1.jpg
Study Suwdytpe  Numberof  Age  Diagnosticarteria Ouicome measure(s)
andcountry  participants @ andexposure  and comments
measures €
Bascgiene
Sheriffand Gading  Bifthcohort 14341 3042 Questonnare(®) Baseinead).OR= 101
17,2002 o months  Hygenescore  (101-107 e someone
[y witha hygene scoreof 14
willhave 14 timeshigher
ORcomparedwith bselne
(o= 156
Doycare
Codeneallie,  Bitheohor 453 Gyeas Questionnaiie(D) 29, OR=030(010-030)
2003 s Questonnaie ©)
Bemetal 912004 Bithconort 13070 018 Quesiomare  Daycarebeloretheageofe
Denmark months  andsubgroup  months o9, RR=082
physical (070-036)
examinstion (0
Questonnaie ©
Hogered Ergman  Cross Toss1 Tyears Questonnare®) Age1-dyeas
et 211, 2006 sectional Questonnaie ©) a4 0R= 144(1.17-1.78)
Swoden Agea-s years
5082132052189
Dunder etal (21,2007 RCTFinland 928
Bometat 20, Bithcohert 773

2010

Germany.






OEBPS/Images/CPD2011041001_3.jpg
o o

Study orsubgroup logIORl  SE_ Weight I.fned,95%CI IV, fixed, 95%Cl
Celedonetal (107,200 00953 05224 02% 110:040-306 B
Cohetetal (108] 2004 03365 00744 101% 140121162 *
Dom etal. (20,2010 04943 02632 0% 061;036-102 =
Drosteetal. (1061,2000 047 0096 58% 160132194 N
Farooqiand Hophin (62,1998 07129 01486 25% 204152-273 et
Follakietal. (11312009 03507 00324 533% 142133151 m
Kummelingetal.(110,2007 006 01156  42% 094075-118 T
Kuseletal (1122008 04055 03956  04% 150,069-326 —
Mceeveretal (59,2002 0392 00646 134% 148130-168 .
Schmittetal. (721, 2010 07655 0305 0% 215118-391 —
VonMutiusetal (6411999 04054 00986  SE% 150:124-182 -
Wickensetal (105,199 0207 02801  07% 123071213 T~
Wickensetal (11,2008 05365 01568  23% 171126233 ~
Toul 1000% 143136149 U

Heterogenety: 3= 3482, d1.= 12 (p =000 = 66%
Testforoveraleffct 2= 1502 (p < 000001)

o o 1 10 o
Favours experimental Favours control






OEBPS/Images/CPD2011041001_t1b.jpg
Farming

Braun Favinder tal._ Caseconuol 1619 67,911, Questonnaie ©) 34 OR=086 (045-1.50]
1989 Swizerand 1395 Quesiomaire
years

Vo Ervenseineta.  Cross- ) S7yeus Questonnate ©) a4 OR=087 073104
(28, 2000 secional Questonnaie €)

Germany
Rederetal L2000 Cros 2209 5-10years Questonnaie ©) _3d].OR=081 (952-1.26

sections Questonnaie €)

A
Kelsinen etal B0, Cross- 1087 1624 Quesiomaie®) 39} OR=083075117)
2000 sacions s Quesionnare ®

Finland






OEBPS/Images/CPD2011041001_t1a.jpg
Ametal 31999 Casecontiol 295 Si3yes Physidan®  OR=028(013-081)
Sweden  anthroposoptic Questonnaie €
sehool
380control
school
Fostupetal6,  Cross  4soeStener  5-13yes Questonnaie(®)
206 soctonal  schooks, Questonnaie €)
Germany, 2024 control
Swizerand,  schoots
Sweden,the
Netherands






OEBPS/Images/CPD2011041001_t1d.jpg
Douwesetal (34, Casecontrol 2509farming  Children  Questionnaire (D) ~ Current eczema symptoms.
2007 NewZedand and 1001 andadts Questonnaire(®)  3d}.0R=073 (064-085),
nonfaming forcases disegardofwhether
famies (utage xposure wasonly duing
ot ehidhood orcrrentor
specfed; both
259
yearsfor
controls
rdageal 05, Cross 14893 S13yes Questonnaiie 0
2007 sectional Questionnsire &)
s, Endotounand
Germary,the allergensnhouse.
Netherands, dust®
Sweden, 073 051-105)
Swizetand. onlyin the presencel
asthma phenotype
Douwesetal sl Cros- 3510 517505 Questonnaie D) Nosigniicantassocaton
2008 sectional (1333 armrs Questionnaire® forcurenvifetime
NewZesand - chidren, exposuretofarmar
366 eerence unpasturzed fom ik
hidren) Dalyfam exposureof
mather duringpregnancy.
protectiveforeczema ever

2. 0R=058 (040-084)
Combined prenatal and
curent exposure
2}, OR = 046 (0.30-070)





OEBPS/Images/CPD2011041001_t1c.jpg
Wickensetal.(31,  Cross- 3 7-10years
202 sactionsl
NewZeslind
Babscketal Gl Cononol | 1ames 1720
2004 conscrips years
Sweden
Beonetal (9] Brthconot 13070 o8
2004 Denmark months
PeinandSuadan  Cross 4647 St0years
(33, 2006 sectionsl

o

20, 0R=059 (040-087)






OEBPS/Images/CPD2011041001_t1e.jpg
pets

Hessomar tal 7, Cros- 2 T-ayears
1999 sectonal
sweden
bscketal (), Cros- 2505 o1
2000 sections years
Sweden
Nofstad tal (39, 201 Bithcohort 2531 o
Norway. months






OEBPS/Images/CPD2011041001_t3.jpg
sty Swdyype  Numberof  Age  Dagnostcere  Outcome messures)and
sndcouny _ paricnts e commens
messes®
n
Kempetaiion b 1265 510916 Questiomare] OPTvacaeatogeal3
1997 NewZeoiand s Quesionnaee 6 ondSmontsandrmeass
occintat 1213 ot
Aosoi0-syews
OR=130050-450)
Aoeoto-toyess
oR=120050-370)
Aoeofo-Teyers
OR=130030-280
Nisones i, AT w Zmenths o Questomnare D) 5 6o doestallow
1598 Swsden s Sevelpersss clatonof O
O scinet®
Fovoaandopin 2l Cross 194 0-zyews Py Pess
1598 sacionsl Genes OR=1370.12-200)
w paciiones Meses
e OR=112074188)
Moemetn Bl Eoogcl | S1SMC | 1-Tayeen Quesomare] DT
2u0r [T Natorl =027 0781002
immonizaton  Messies
om0 r=-042(05810013)
© o sced or .
Sy Gow o sy Quetemared)
203 sciont Qesiomaie &
Denmrk
Teanebetane s 5L o 12575 13y Quesiomare) Mewes
oon sectonst andsbowe  Quesiomnake B 29,00 =075(049-128)
Etnopia Perusis

2

20, 0R=0720084-118)
Tetanus
26} 0R =098 (065-147)






OEBPS/Images/CPD2011041001_t3a.jpg
McKeeveretal (101 Bithcohort 29238 O-lyears  General Resultsonly significantin.
204 w prciioner  goup o chidrenwith
atabase (D+) lowest general prcitioner
consutationrequency e
mostlkely duetobias
ratherthan dectcussity
opeT
a4 HR=751(527-1070)
ey
a0 HR=350238-515)
Mohvenschsgeretal 6], Coss- 1673 S7yers Questonnake D) Physican diagnosed AD
207 sectiona Questonnaie €)  Pertusis
Germany a4.0R=12069-215)
Grber el (104] Cos 2 1-2years, Questonnate 0] Mid versus modeate-
208 sectionsl inantswith  Questiomaire )  severeAD
Austata, actveAD  Immurizaton  Polioi st morths.
Austra, ards 0], 0R=066(0:45-057)
Beigom, Perusis i st year
Gaen 24}.08=030(010-089)
Republic Varicelainfistyesr
France, a0}, 0R=034(012-09%)
Germany, Measessince birth
iy the 24].0R=063(0:46-050)
Netheands, Mompssince i
Poland, 305,00 =060 054-036)
South Afica Rubetasincebith
Spainand 20}, 0R=069(055-087)
thelk.
Rosenlund AL UL2005 Goss 14893 5-13yews  Questionnaie ) Physicaniagnosed AD
secional Questonnaie £)  Meases vaccinaton alone
Austia, a0}, 0R=094(077-1.15)
Germary, Meases vaccination +
e infecion
Netherands, 24].0R=088(064-1.20)
Sweden,






OEBPS/Images/CPD2011041001_t2e.jpg
BCG vaccination

A, hcohort  Z6cases,  27yers  Questomae®) | OR=086(059-125)
taL 111997 Sweden 358 conts BCGscar®
nderion_ Ecologial 25477 1tayers Questioonaie ©)  Results were saustically
tal 22001 ISARC Bscentres Natonal ot signifcantand not
immunizaton data  separately shown.
fomHO €
Graber Cossecionsl 3208 meanage Questioonaie) 3, 0R=099 087-113)
ctal (53,2002 Germany. Gyeas Offcalvaccination
documents
temancbarhan  Crosssectonal 12876 1-65yes  Questiomnae(D) 9, OR=081 051-1.28)
3L 1512004 Ethopis dsbove  Questiomaire
GudaMarcos  Crossectonal 9590 67yeus  Questomae(D) 9, OR=089076-105)
otal (94,2005 Spoin Questonnaie )
Steenhuis  Pospective singe- 121 o8 ‘Skin exomination®) _ ADat 18 morths
ctal (55,2008 bind months  Questionaire®  RR=077(04-14)
plcebo-contoled
BCGvacanationst AD everby 18 months
swesksofage FR=05803-10)
Movenschiager Crosssectonal 1673 S7yeas | Quesiomaireand  AD prexchoo xamination
ctal (96,2007 Gemany. skineamination) 30 0= 167 074-287)

AD eve questionnaie)
30, 0R=076049-1.16)






OEBPS/Images/CPD2011041001_t3d.jpg
Schmittetal. 72, Birthcohort 487 0-2years  Healthinsurance  Antibiotic exposure yes/
210 Germary daabase(D+5  noRA=166(095-290)
=2 couses o snubioncs:
RR=211 (105422

Respietory nactinections
ested with peicitin
RR= 115 048-275)
wested with macroldes
RR=215(118-391)
testeduith
cephalosporins
RR=193007-349)

DPT = Diphiherspertusss-tetanus; I = diphiherstetanus; GNP = gross nationsl product; DPT = diphihers-pertussis
polio-tetanus. or addiionsl explantions,seetables 1 3nd 2.






OEBPS/Images/CPD2011041001_2.jpg
[rm——

Sstutyc s, ogton gt o5l Nt
el (117008 0576 % osmotean —
e toios  amrs % owoien —
et 4 204 oo rag ey =
Fata (2008 00953 S Vo .
N B 0% wm o dmosin o
oo 42,2008 05108 REagp v ard =1
Foabenet UL 007  045% o osonom e
Pt 47, 068 o el trer 1
Zmgmas i o o saosmos -
ot oo osnasoan .
A9, d1 860280 —

H

[ —

Htogeary
Tl oveshct 2507 <0000

Cterposseand 015k
o o

sutyorsbgeny oon st wegn  waadma mdma

Togendoens oL L2005 0357 016 120w 04087 0% -

e 5,204 Owso s ik amossess —

et s (1,200 oon oww am  esmomin S

Kusaasi s 0n9 0% s 00700

Nt et 50, o0t G omn s ossamew -

Ppsoniul e (42200 008 0308 6% 105065145

Fosbenea 200 o157 a1

Pt 47,2005 oms dgm o

S 53,2009 T o i

=148 -0 g

Hetsognay:
Tt vt St 1183 - 0009






OEBPS/Images/CPD2011041001_t3b.jpg
Antibiotics

g anatopn (@ Gos 194 119 PhenDl | OR=208 053273
198 prosse bithcohort Genersl
o paciionr
b )
VoM el lo Co 75k s7yews  Quesiomare®) 1-2couses
1999 scionl 7498 Sy Quesiomaie® 3 OR=126(105-152)
Germany 5-5counses
26,0R=1500.25-1821
SSeounes
6, 0R=157023-199
el Co 456 Sioyews Questomare D) 20,08=123071-213)
199 secionat Qestomaie &
New Zestnd
Doteetal 6L Cow 192 7y Questomare®) 29,0R=160(100-260)
2000 seciona Qestonmaie &
seigum
T P S e R TEET)
2002 w
e, Bincohon 58 o-iiyews
2002 w
Codin e (07, Becohor. 58 sy
2002 sk
el Eolgal e 1y Qustomare®) 1=-016,p=041
2009 AR Datsontonst
snubiocses
Cbtsine rom
e it or
MediaSasics






OEBPS/Images/CPD2011041001_1.jpg





OEBPS/Images/CPD2011041001_t3c.jpg
Cohet etal [108]. Casecontrol 1,584 cases,  6-7years  Questionnaire (D) 3dj.OR=1.40(1.21-162)
2004 NewZealand 2539 Questonnaie €)
<onels
JedrychowskietaL 109, Bithcohort 102 Tyer Questionnaie(©)  Prenatlanibiotis
2006 poland Questonnaite (a0} OR=230(031-580)
Kummeling etal (110, Bithcohont 2583 020 Questionnaire(0) Thiough breastmik
2007 e months Questonnaie(®) 30, OR=107 (080-142)
Nethetnds
Thoughmedicaion
20,0R=094(075-1.18)
Wokenseal L Brncohont 97 otyears Questionnaire(D) Eczema <15 months
2008 NewZeatnd Questionnaite ) 36} 0R=171(1.26-233)
Eczema 3-4years
a0,0R=114(087-1.51
Kuseletal 012 Brhcohort 198 osyears Physial Fistyearof e
2008 Austata eaminaton®) 36} 0R=15(07-33)

Daiydiaryfors.

s ® Noassocason with
umberof couses of
andioses ither

Folakietal (131 Cos A1z 67y Questiware® 0,OR=142033-151
209 sections Questonnaie )
ISAAC phase
w
Dometal 2ol Brhcohert 773 Odyears Quesionaie(d) Prenatalantbioics
2010 Germany Questionnaite ) 30} 0R = 18201.14-292)
Postatalantbioics
though breasmik

26,0R= 114(056-235)

though medicsion
exposed s year f e
26,0R=061(036-1.01)

exposed aier st yearof
e

20, 0R=011005-023)






