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  Abstract

Objective: To investigate the working hypothesis that common infections occurring early in life 
prevent atopy. 

Design: Cross sectional, retrospective study of young Italian men with results for hepatitis A serology 
and atopy. 

Setting: Air force school for military students in Caserta, Italy. 
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Subjects: 1659 male students aged 17-24, most of whom (90%) were 
from central and southern Italy. 

Main outcome measures: Skin sensitisation and specific IgE antibodies 

to locally relevant airborne allergens; diagnosis of respiratory allergy 
(asthma or rhinitis, or both); hepatitis A seropositivity. 

Results: 443 of the 1659 subjects (26.7%) were positive for hepatitis A 
virus antibody. Atopy was less common among seropositive than 

seronegative subjects according to skin sensitization (weal reaction >= 3 
mm) to one or more allergens (21.9% (97/443) v 30.2% (367/1216), P<0.001); polysensitisation 
(sensitive to three or more allergens) (2.7% (12/443) v 6.4% (78/1216), P<0.01); high specific IgE 
concentration (9.7% (43/443) v 18.4% (224/1216), P<0.00005); and lifetime prevalence of allergic 
rhinitis or asthma, or both (8.4% (37/443) v 16.7% (203/1216), P<0.001). Hepatitis A seropositivity 
remained inversely associated with atopy after adjusting for father's education, the number of older 
siblings, and the area of residence (based on the number of inhabitants). The prevalence of atopy was 
constantly low among seropositive subjects, whatever the number of older siblings; by contrast, it 
increased with a decreasing number of older siblings among seronegative subjects. 

Conclusion: Indirect but important evidence is added to the working hypothesis as common 
infections acquired early in life because of the presence of many older siblings (among seronegative 

subjects) or because of unhygienic living conditions (among seropositive subjects) may have reduced 
the risk of developing atopy. 

Key messages 

●     Young men with antibodies to hepatitis A virus had a lower prevalence of atopy and 
atopic respiratory diseases, and this was independent of the number of older siblings 
and other relevant risk factors 

●     The prevalence of atopy was as low in seronegative as in seropositive subjects only 
when they had three or more older siblings 

●     Among seropositive subjects the prevalence of atopy was low, whatever the number of 
older siblings 

●     Common infections acquired early in life because of the presence of many older 
siblings (among seronegative subjects) or because of unhygienic living conditions 
(among seropositive subjects) may have reduced the risk of development of atopy 

●     This study adds indirect but important evidence to the hypothesis that improvements in 
hygiene and reduced recirculation of common infections may be a major cause of the 
increasing prevalence of atopy and atopic diseases in Western countries 
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In the Western world the prevalences of allergic rhinitis and asthma have 
increased significantly in the past decades, especially among younger 

people.1 Reasons for such a trend are still poorly understood, but they 
may be related to a parallel increase in IgE sensitisation towards 

common airborne allergens.2 

In a British cohort study Strachan and colleagues observed an inverse 
relation between the number of older siblings and atopy or atopic diseases and hypothesised that 
protection from atopy might be exerted by infections acquired early and often during childhood as the 

result of unhygienic contact with older siblings.3 4 5 6 This hypothesis would be consistent with 

current expanding knowledge on the regulation of the IgE immune response in humans,7 which 

suggests that stimulation of TH1-like lymphocytes by infection could physiologically inhibit the 

clonal expansion of allergen specific TH2-like lymphocytes at a critical time during infancy.6 8 On 
the basis of these and other recent studies, declining exposure to infections early in life has been 
proposed as the most relevant characteristic of Western lifestyle in determining the increasing 

prevalence of allergy.6 9 10 

High recirculation of infectious agents is associated with environmental conditions such as 
overcrowding, poor hygiene in handling food, and infrequent washing. One of the most reliable 
markers of being brought up unhygienically or having been exposed to an infectious environment is 

considered in southern Europe to be the presence of antibodies to hepatitis A virus.11 

We tested the above working hypothesis by analysing the relation between the presence of hepatitis A 
antibodies and atopy in a population of 1659 Italian military students whose family structure, 

residence, father's education, atopy, and hepatitis A serology were already available.12 13 
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Population sample
During October 1990 to June 1991 we examined 1887 Italian military 

students attending the Italian air force's school for non-commissioned 

officers in Caserta, Italy. Allergy and lung function were not assessed 
before entry, so candidates with allergy had not been excluded. Over 
90% of subjects came from central and southern Italy. After giving their 
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informed consent 1815 (96.2%) subjects participated in an 
epidemiological study on respiratory allergic diseases, whose details have been published 

elsewhere.12 Of these, 1268 had also participated in a survey on the incidence of hepatitis A.13 

This study is a retrospective analysis of data, most of which were acquired in these previous surveys 
and were further completed by collecting missing information on the family structure of all 
participants and by testing for antibodies to hepatitis A virus in 391 subjects who had participated 
only in the allergy study but whose serum samples were still available. We used the same commercial 
assay on aliquots of serum, which were obtained in October 1990 and had been stored since then at -
70°C. The final number of subjects examined in this study was 1659 (mean age 20.7 (SD 1.6)), 
corresponding to 87.9% of those attending the course. There were no differences in known 
characteristics between those who did and those who did not complete this study. 

Demographic data
Demographic data and information on the family structure, father's education, and area of residence 
(determined as the number of inhabitants in the area) were ascertained from a standard questionnaire. 

Skin tests
A panel of seven airborne allergens (mixed grass pollens, Parietaria judaica, Artemisia vulgaris, 
Olea europaea, Alternaria alternata, Dermatophagoides pteronyssinus, and cat epithelium (Standard 

Quality line, Pharmacia, Uppsala, Sweden) were used for immediate skin prick tests in all the 

participants, as previously reported.13 For the purposes of the present study a weal reaction greater 

than or equal to 3 mm after subtraction of the negative control reaction was regarded as positive. 

Serological assays
Blood specimens were taken from all participants, and serum samples were stored at -70°C. A 
fluorescence, solid phase multiallergen immunoassay (Phadiatop-CAP, Pharmacia, Uppsala) was 
used to evaluate the overall degree of IgE sensitisation to inhalant allergens as previously validated in 

this population sample.13 The results were expressed as the logarithm of ratio units obtained from the 
formula: log (fluorescence units of sample/fluorescence units of reference serum). 

The semiquantitative interpretation of multiallergen immunoassays has been recently introduced both 

in epidemiological and in genetic studies on allergy.13 14 

All serum samples were tested for total antibodies to hepatitis A virus by a commercial 
immunoenzyme assay (HABA, Abbott, IL). Positivity or negativity was assigned according to the 
kit's instructions. 

Diagnosis of allergic rhinitis and asthma
A clinical diagnosis of allergic rhinitis and asthma was based on history (a standardised questionnaire 
administered by one of us (PMM)), physical examination, and skin test results, as reported 
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elsewhere.13 Allergic rhinitis or conjunctivitis was diagnosed in subjects with a history of rhinitis 
apart from colds, such rhinitis being characterised by rhinorrhoea and sneezing with or without 
watery, itchy eyes that lasted for three weeks or more during the allergy season or occurred non-
seasonally but in association with exposure to specific triggers and that was related to sensitisation to 
airborne allergens. Allergic asthma was diagnosed in subjects who had a history of repeated episodes 

of coughing, dyspnoea, wheezing, and chest tightness (or whistling) that were not caused by any 
organic condition, that occurred during the pollen season or recurrently if the subject was 
continuously exposed to specific triggers, and that were related to the sensitisation to airborne 
allergens. We considered asthma or rhinitis to be present if disease was current or if there was a 
documented history of having had it, or both. 

Statistical methods
The association between each study factor and skin sensitisation, serum IgE sensitisation, and 
respiratory allergic disease was evaluated by estimating the prevalence odds ratio. Confidence limits, 
{chi} 2 tests, and test for trends were calculated by EpiInfo. To estimate the independent effect of 
each study factor on atopy the adjusted odds ratio was calculated by logistic regression analysis using 

the logistic regression program of biomedical data processing.15. 
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In all, 443 of the 1659 subjects (26.7%) had antibodies to hepatitis A 
virus. Only 97 of the 443 subjects with antibodies (21.9%) had a positive 
weal reaction to at least one of the seven aeroallergens tested, compared 
with 367 of the 1216 subjects without antibodies (30.2%) (P<0.001). For 
each of the allergens tested a positive reaction was likely in subjects 
without antibodies to hepatitis A virus, with a significant difference for 
Dermatophagoides pteronyssinus, grass pollens, and cat epithelium. 
Interestingly, differences between the two groups increased with the number of positive reactions. 

When the total weal reaction was taken into consideration, the difference in the prevalence of positive 
reactions between the two groups increased with increasing total weal size (table 1). 

 
View this table:
[in this window]

[in a new window]
  

Table 1 Skin sensitisation to common airborne allergens, specific IgE 
concentrations, and respiratory allergy in 1659 Italian military students 
according to presence of antibodies to hepatitis A virus. Values are 
numbers (percentages) of subjects 
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Figure 1 shows the frequency distribution curves of the overall serum concentration of IgE against 

common airborne allergens. Interestingly, the frequency distribution curve of the seronegative group 
but not that of the seropositive group peaked at the higher concentrations of specific IgE. This peak 
occurred at a log ratio unit of 1.5 (range 1.2-1.8); for simplicity we therefore took a log ratio unit of 
IgE greater than 1.2 (which corresponded to about log 8 fluorescence units and 10 ku/l of overall 
specific IgE (data not shown)) to mean a high overall degree of sensitisation to airborne allergens 
(high specific IgE concentration); this cut off point identified as positive most subjects with 

polysensitisation and with clinical atopy.13 

View larger version (26K):
[in this window]

[in a new window]
  

Fig 1 Frequency distribution of overall degree of serum 
IgE sensitisation to common airborne allergens in young 
Italian men according to seropositivity for hepatitis A 
virus 

The prevalence of allergic rhinitis or asthma, or both, was significantly higher in the seronegative 
than in the seropositive group (16.7% v 8.35%; odds ratio 2.20 (95% confidence interval 1.50 to 
3.24)) (table 1). 

A multivariate analysis including several relevant sociodemographic variables, such as father's 
education, number of siblings, number of inhabitants in the area of residence, and age, is shown in 

table 2). Subjects who were seronegative for hepatitis A virus were more likely to be affected by 

atopic sensitisation than those who were seropositive (odds ratio 1.98 (1.37 to 2.86)), after adjustment 
for the confounding effect of sociodemographic characteristics such as the number of older or 
younger siblings, age, paternal education, and area of residence (table 2). The number of older 

siblings was another relevant independent factor inversely associated with the prevalence of atopy, 
but the number of younger siblings was not significantly associated (table 2). 
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View this table:
[in this window]

[in a new window]
  

Table 2 High specific IgE concentration to common airborne allergens in 
1659 Italian military students according to presence of antibodies to 
hepatitis A virus and to relevant sociodemographic factors 

The prevalence of atopy was inversely related to the number of siblings among seronegative but not 

seropositive subjects ( {chi} 2 test for trend; P<0.01) (fig 2). In the seropositive group the prevalence 

of atopy was around 9% and was independent of the number of older siblings. 

View larger version (17K):
[in this window]

[in a new window]
  

Fig 2 Prevalence of atopy (log ratio unit >1.2) in 
relation to number of older siblings in seropositive 
and seronegative subjects 
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Inverse association between seropositivity for hepatitis A antibodies 
and atopy
We found an inverse association between antibodies to hepatitis A virus 
and atopy in a population of 1659 Italian military students, and this 
persisted after adjustment for relevant sociodemographic factors, 
including family size and number of older siblings, age, area of 
residence (number of inhabitants), and father's education. Lower 
prevalence of atopy among seropositive subjects had four characteristics. 
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1.  It was confirmed both from skin sensitisation tests and by serum specific IgE assay. 

2.  It was not limited to a single allergen, suggesting a modification in host susceptibility to 
sensitisation rather than a lower exposure to some specific allergens. 

3.  (3) It was more pronounced with higher concentrations of specific IgE or skin test weal sum, 
thus implying a high specificity. 

4.  (4) It was paralleled by a consistently reduced prevalence of allergic rhinitis and asthma, thus 
implying clinical relevance. 

5.  To our knowledge, this is the first observation within one population of a Western country, of 
an inverse association between serological evidence of a given infection and allergy. 

Association and working hypothesis
In the same population we also observed a strong inverse association between the number of older 
siblings and atopy, and this persisted after adjustment for hepatitis A serology. According to the 

working hypothesis, these data suggest that hepatitis A is not the only infection associated with low 
prevalence of atopy. Interestingly, after stratification for hepatitis A serology the protective effect of 
older siblings disappeared among seropositive subjects. 

Taken together, these data suggest two things. Firstly, in people whose living conditions were 
hygienic enough to prevent infection with hepatitis A virus the presence of older siblings was 
necessary to reap the benefit of infections at an age early enough to confer protection from atopy. 
Secondly, in subjects infected by hepatitis A virus, this and other common infections may have been 
transmitted so frequently and early as to induce protection from atopy, independently from the 
number of older siblings. Hepatitis A was endemic in Italy during the 1970s, and it was usually 

acquired early in childhood, most commonly without inducing symptoms16; moreover, its 
transmission was favoured by faecal contamination of the living environment, poor hygienic food 
handling, day care settings, etc, which all facilitate the transmission of many other infectious agents. 
Thus, a possible conclusion is that the correlations observed strongly support the working hypothesis 
even if the temporal relations of hepatitis A with events leading to atopy are not directly shown in our 
study. Nevertheless, other possible explanations must be considered. 

Other explanations
Hepatitis A seropositivity could simply be an indicator of lower exposure to risk factors for atopy 

(pollution, high indoor allergen concentration, smoke).17 However, the potential confounding effect 
of outdoor pollution was indirectly adjusted for by including the number of inhabitants of the place of 
residence in the logistic analysis; a higher exposure to indoor allergens would have not affected 
sensitisation to pollen; and active smoking was not associated with atopy (data not shown), though 
we have no data on passive smoking. 
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Other studies
Published work shows a consistent inverse relation between current hepatitis A seropositivity and the 
prevalence of respiratory allergy in different parts of the world, as well as opposite trends over the 
past decades in Western countries. More interestingly, during the 1970s in the United States the 

prevalence of hepatitis A seropositivity was high in older people but low in younger people,18 

whereas the opposite was true for atopy.19 This example suggests how the prevalence of atopy in a 
given generation of subjects may reflect their overall exposure to common infectious agents (such as 

hepatitis A virus) during their infancy, as previously postulated.6 Therefore, as an indicator of 
exposure to common infections, hepatitis A seropositivity may be useful in testing the working 
hypothesis in other countries. 

Infection(s) that may prevent atopy
Our data do not allow conclusions on the type of infection(s) that reduce the risk of atopy. 

Interestingly, studies in Guinea-Bissau suggest that measles may prevent atopy.20 This would imply 
that a single measles episode is sufficient to influence the immune response to airborne allergens for 
many years ahead. Although obtained in a completely different population, our data do not refute this 
conclusion. Indeed, measles might have occurred much earlier than in the remaining population 
sample in those subjects whose living conditions had also favoured transmission of hepatitis A virus, 
as well as in subjects who were never infected with hepatitis A virus but had many older siblings. 

Nevertheless, our data question whether a more complex and protracted sequence of infectious 
events, consisting of repeated contacts with various pathogens, is necessary to significantly affect the 
TH1-TH2 equilibrium in the immune response to airborne allergens. The inverse relation between 
hepatitis A infection and atopy reported here suggests that infections transmitted through the faecal-
oral route might also help to prevent atopy and atopic diseases. Without any more direct evidence, 
however, the kinds of infections and their possible interaction with processes leading to atopy remain 
to be clarified. 

  Acknowledgements

We thank A Palermo, M Fortini, R Vitalone, and A Di Pietro for excellent technical help, and the 
military students of the IAF NCO School in the Caserta AFB for participating in the study. 

Funding: Supported by the Italian armed forces (grant No 3001-90/94). 

Conflict of interest: None. 

file:///D|/Adriano%20lavoro/da%20HTM%20a%20PDF/b...0Matricardi%20et%20al.%20314%20(7086)_%20999.htm (9 di 12)07/09/2007 11.17.26

http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#R18
http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#R19
http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#R6
http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#R20


bmj.com Matricardi et al. 314 (7086): 999

  References
Top
Abstract
Introduction
Subjects and methods
Results
Discussion
References

1.  Woolcock AJ, Peat JK, Trevillon LM. Changing prevalence of 
allergies worldwide. Prog Allergy Clin Immunol 1995;3:167-71. 

2.  Von Mutius E, Martinez FD, Fritzsch C, Nicolai T, Roell G, 
Thiemann HH. Prevalence of asthma and atopy in two areas of 
West and East Germany. Am J Respir Crit Care Med 
1994;149:358-64. 

3.  Strachan DP. Hay fever, hygiene and household size. BMJ 
1989;299:1259-60. [Medline] 

4.  Williams HC, Strachan DP, Hay RJ. Childhood eczema: disease of the advantaged? BMJ 
1994;308:1132-5. 

5.  Strachan DP, Griffiths JM, Anderson HR, Johnston IDA. Allergic sensitization and position in 
the sibship: a national study of young British adults. Thorax 1994;49:1053P. 

6.  Strachan DP. Epidemiology of hay fever: towards a community diagnosis. Clin Exp Allergy 
1995;25:296-303. 

7.  Romagnani S. Human TH1 and TH2 subsets: regulation of differentiation and role in 
protection and immunopathology. Int Arch Allergy Immunol 1992;98:279-85. 

8.  Strachan DP. Is allergic disease programmed in early life? Clin Exp Allergy 1994;24:603-5. 
[Medline] 

9.  Von Mutius E, Martinez FD, Fritzsch C, Nicolai T, Reitmer P, Thiemann HH. Skin test 
reactivity and number of siblings. BMJ 1994;308:692-5. [Abstract/Full Text] 

10.  Martinez FD. Role of viral infections in the inception of asthma and allergies during 
childhood: could they be protective? Thorax 1994;49:1189-91. [Medline] 

11.  Papaevangelou G. Epidemiology of hepatitis A in Mediterranean countries. Vaccine 1992;10
(suppl):63-6. 

12.  Matricardi PM, Nisini R, Biselli R, D'Amelio R. Evaluation of the overall degree of 
sensitization to airborne allergens by a single serologic test: implications for epidemiologic 
studies of allergy. J Allergy Clin Immunol 1994;93:68-79. 

13.  Matricardi PM, D'Amelio R, Biselli R, Rapicetta M, Napoli A, Chionne P, et al. Incidence of 
hepatitis A virus infection among an Italian military population. Infection 1994;22:51-2. 
[Medline] 

14.  Marsh DG, Neely JD, Breazeale DR, Ghosh B, Freidhoff LR, Ehrlich-Kautzky E, et al. 
Linkage analysis of IL4 and other chromosome 5q31.1 markers and total serum 
immunoglobulin E concentrations. Science 1994;264:1152-6. [Medline] 

15.  Engelman L. PLR: Stepwise logistic regression. In: Dixon WJ, ed. BMDP statistical software. 
Vol 2. Printing. Berkeley: University of California Press, 1990:1013-46. 

16.  Pasquini P, Kahn HA, Pileggi D, Panà A, Terzi J, D'Arca T. Prevalence of hepatitis A 
antibodies in Italy. Int J Epidemiol 1984;13:83-6. 

17.  Burney PG, Bousquet J, Burney PG. Evidence for an increase in atopic disease and possible 
causes. Clin Exp Allergy 1993;23:484-92. 

18.  Szmuness W, Dienstag JL, Purcell RH, Stevens CE, Wong DC, Ikram H, et al. The prevalence 
of antibody to hepatitis A antigen in various parts of the world: a pilot study. Am J Epidemiol 
1977;106:392-8. 

19.  Barbee RA, Brown WG, Kaltenborn W, Halonen M. Allergen skin-test reactivity in a 

file:///D|/Adriano%20lavoro/da%20HTM%20a%20PDF/b...0Matricardi%20et%20al.%20314%20(7086)_%20999.htm (10 di 12)07/09/2007 11.17.26

http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#top
http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#top
http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#Abstract
http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#Abstract
http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#Introduction
http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#Introduction
http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#Subjects_and_methods
http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#Subjects_and_methods
http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#Results
http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#Results
http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#Discussion
http://bmj.com/cgi/content/full/314/7086/999?view=full&pmid=9112843#Discussion
http://bmj.com/cgi/external_ref?access_num=2513902&link_type=MED
http://bmj.com/cgi/external_ref?access_num=7953940&link_type=MED
http://bmj.com/cgi/ijlink?linkType=ABST&journalCode=bmj&resid=308/6930/692
http://bmj.com/cgi/external_ref?access_num=7878550&link_type=MED
http://bmj.com/cgi/external_ref?access_num=8181843&link_type=MED
http://bmj.com/cgi/external_ref?access_num=8178175&link_type=MED


bmj.com Matricardi et al. 314 (7086): 999

community population sample: correlation with age, histamine skin reactions, and total serum 
immunoglobulin E. J Allergy Clin Immunol 1981;68:15-9. 

20.  Shaheen SO, Aaby P, Hall AJ, Barker DJP, Heyes CB, Shiell AW, et al. Measles and atopy in 
Guinea-Bissau. Lancet 1996;347:1792-6. 

(Accepted 31 December 1996) 

Send a response to this article 

PubMed citation 

Related articles in PubMed 

Download to Citation Manager 

Search Medline for articles by: 
 Matricardi, P. M || D'Amelio, 

R. 

Alert me when: 
 New articles cite this article

This article has been cited by other 
articles: 

●     Shaheen, S. (1997). Discovering the causes of atopy. 
BMJ 314: 987-987 [Full text]   

●     LEWIS, S A (1998). Infections in asthma and allergy. 
Thorax 53: 911-912 [Full text]   

●     Farooqi, I S., Hopkin, J. M (1998). Early childhood 
infection and atopic disorder. Thorax 53: 927-932 
[Abstract] [Full text]   

●     FABBRI, L. M., CARAMORI, G., BEGHÉ, B., PAPI, A., CIACCIA, A. (1997). Physiologic 
Consequences of Long-term Inflammation. Am J Respir Crit Care Med 157: 195-198 [Full 
text]   

●     Ponsonby, A.-L., Couper, D., Dwyer, T., Carmichael, A., Kemp, A. (1999). Relationship 
between early life respiratory illness, family size over time, and the development of asthma 
and hay fever: a seven year follow up study. Thorax 54: 664-669 [Abstract] [Full text]   

●     Stämpfli, M. R., Scott Neigh, G., Wiley, R. E., Cwiartka, M., Ritz, S. A., Hitt, M. M., Xing, 
Z., Jordana, M. (1999). Regulation of Allergic Mucosal Sensitization by Interleukin-12 Gene 
Transfer to the Airway. Am J Respir Cell Mol Biol 21: 317-326 [Abstract] [Full text]   

●     RUSCONI, F., GALASSI, C., CORBO, G. M., FORASTIERE, F., BIGGERI, A., CICCONE, 
G., RENZONI, E., the SIDRIA Collaborative Group, (1999). Risk Factors for Early, 
Persistent, and Late-onset Wheezing in Young Children. Am J Respir Crit Care Med 160: 
1617-1622 [Abstract] [Full text]   

●     Castro, M., Chaplin, D. D., Walter, M. J., Holtzman, M. J. (2000). Could Asthma Be 
Worsened by Stimulating the T-helper Type 1 Immune Response?. Am J Respir Cell Mol Biol 
22: 143-146 [Full text]   

●     von Hertzen, L. C., Haahtela, T. (2000). Could the Risk of Asthma and Atopy Be Reduced by 
a Vaccine That Induces a Strong T-helper Type 1 Response?. Am J Respir Cell Mol Biol 22: 
139-142 [Full text]   

●     Hijazi, N., Abalkhail, B., Seaton, A. (2000). Diet and childhood asthma in a society in 
transition: a study in urban and rural Saudi Arabia. Thorax 55: 775-779 [Abstract] [Full text]   

●     Grönlund, M-M, Arvilommi, H, Kero, P, Lehtonen, O-P, Isolauri, E (2000). Importance of 
intestinal colonisation in the maturation of humoral immunity in early infancy: a prospective 

file:///D|/Adriano%20lavoro/da%20HTM%20a%20PDF/b...0Matricardi%20et%20al.%20314%20(7086)_%20999.htm (11 di 12)07/09/2007 11.17.26

http://bmj.com/cgi/eletter-submit/314/7086/999
http://bmj.com/cgi/external_ref?access_num=9112843&link_type=MED
http://bmj.com/cgi/external_ref?access_num=9112843&link_type=MED_NBRS
http://bmj.com/cgi/citmgr?gca=bmj;314/7086/999
http://bmj.com/cgi/external_ref?access_num=Matricardi+PM&link_type=AUTHORSEARCH
http://bmj.com/cgi/external_ref?access_num=D%27Amelio+R&link_type=AUTHORSEARCH
http://bmj.com/cgi/external_ref?access_num=D%27Amelio+R&link_type=AUTHORSEARCH
http://bmj.com/cgi/ctmultialert?alertType=citedby&vol=314&iss=7086&fp=999&must_confirm=true
http://www.bmj.com/cgi/content/full/314/7086/987
http://www.thoraxjnl.com/cgi/content/full/53/11/911
http://www.thoraxjnl.com/cgi/content/abstract/53/11/927
http://www.thoraxjnl.com/cgi/content/full/53/11/927
http://www.ajrccm.org/cgi/content/full/157/5/S195
http://www.ajrccm.org/cgi/content/full/157/5/S195
http://www.thoraxjnl.com/cgi/content/abstract/54/8/664
http://www.thoraxjnl.com/cgi/content/full/54/8/664
http://www.ajrcmb.org/cgi/content/abstract/21/3/317
http://www.ajrcmb.org/cgi/content/full/21/3/317
http://www.ajrccm.org/cgi/content/abstract/160/5/1617
http://www.ajrccm.org/cgi/content/full/160/5/1617
http://www.ajrcmb.org/cgi/content/full/22/2/143
http://www.ajrcmb.org/cgi/content/full/22/2/139
http://www.thoraxjnl.com/cgi/content/abstract/55/9/775
http://www.thoraxjnl.com/cgi/content/full/55/9/775


bmj.com Matricardi et al. 314 (7086): 999

follow up study of healthy infants aged 0-6 months. Arch. Dis. Child. Fetal Neonatal Ed. 83: 
186F-192 [Abstract] [Full text]   

●     Illi, S., von Mutius, E., Lau, S., Bergmann, R., Niggemann, B., Sommerfeld, C., Wahn, U., the 
MAS Group, (2001). Early childhood infectious diseases and the development of asthma up to 
school age: a birth cohort study. BMJ 322: 390-395 [Abstract] [Full text]   

●     Busse, W. W., Lemanske, R. F. (2001). Asthma. N Engl J Med 344: 350-362 [Full text]   
●     Matricardi, P. M, Rosmini, F., Riondino, S., Fortini, M., Ferrigno, L., Rapicetta, M., Bonini, 

S. (2000). Exposure to foodborne and orofecal microbes versus airborne viruses in relation to 
atopy and allergic asthma: epidemiological study. BMJ 320: 412-417 [Abstract] [Full text]   

●     Bodner, C, Anderson, W J, Reid, T S, Godden, D J (2000). Childhood exposure to infection 
and risk of adult onset wheeze and atopy. Thorax 55: 383-387 [Abstract] [Full text]   

●     Ball, T. M., Castro-Rodriguez, J. A., Griffith, K. A., Holberg, C. J., Martinez, F. D., Wright, 
A. L. (2000). Siblings, Day-Care Attendance, and the Risk of Asthma and Wheezing during 
Childhood. N Engl J Med 343: 538-543 [Abstract] [Full text]   

Home Help Search/Archive Feedback Table of Contents

BMJ

 

Intended for the Pharmaceutical Industry

 

file:///D|/Adriano%20lavoro/da%20HTM%20a%20PDF/b...0Matricardi%20et%20al.%20314%20(7086)_%20999.htm (12 di 12)07/09/2007 11.17.26

http://www.archdischild.com/cgi/content/abstract/fetalneonatal;83/3/F186
http://www.archdischild.com/cgi/content/full/fetalneonatal;83/3/F186
http://www.bmj.com/cgi/content/abstract/322/7283/390
http://www.bmj.com/cgi/content/full/322/7283/390
http://content.nejm.org/cgi/content/full/344/5/350
http://www.bmj.com/cgi/content/abstract/320/7232/412
http://www.bmj.com/cgi/content/full/320/7232/412
http://www.thoraxjnl.com/cgi/content/abstract/55/5/383
http://www.thoraxjnl.com/cgi/content/full/55/5/383
http://content.nejm.org/cgi/content/abstract/343/8/538
http://content.nejm.org/cgi/content/full/343/8/538
http://bmj.com/
http://bmj.com/help/
http://bmj.com/all.shtml
http://bmj.com/cgi/feedback
http://bmj.com/content/vol314/issue7086/
http://bmj.com/
http://bmj.com/
http://oas.highwire.org/RealMedia/ads/click_lx.ads/www.bmj.com/cgi/content/full/314/7086/32611/Bottom/bmj/pharmaid-000901/pharma_id-000901.gif/64343432363133373362326663643330?tw_country_code=IT&view=full&pmid=9112843
http://oas.highwire.org/RealMedia/ads/click_lx.ads/www.bmj.com/cgi/content/full/314/7086/32611/Bottom/bmj/pharmaid-000901/pharma_id-000901.gif/64343432363133373362326663643330?tw_country_code=IT&view=full&pmid=9112843

	Disco locale
	bmj.com Matricardi et al. 314 (7086): 999


