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A plethora of researches over the past decades has revealed that micro-organisms play 
critical roles in a variety of diseases by dynamically interacting with hosts and their immune 
systems.1 Particularly, clinical associations between microbial dysbiosis and allergic diseases 
such as atopic dermatitis (AD), allergic rhinitis, and asthma have been repeatedly reported.2,3 
The underlying mechanisms of dysbiosis found in patients with allergic diseases are yet 
largely unknown, and the precise role of dysbiosis in their pathophysiology is just beginning 
to be defined; nevertheless, it is quite clear that different patterns of microbiota exist in the 
patients with allergic diseases and are closely associated with disease development. This 
rapidly developing research area is believed to be promising, and defining the host-microbial 
interactions is an exciting task. At the same time, in order to achieve valuable advances in this 
field, it is pivotal for researchers to pay special attention to the currently available tools for 
microbiome investigation and acknowledge their limitations.

Metagenomic analysis is a culture-independent method using human samples for 16s rDNA 
sequencing to identify and quantify the microbiota in different body sites. This method 
became a standard tool for understanding the features of the human microbiome as a whole 
owing to technological advancements such as next-generation sequencing. Nevertheless, as 
the field of metagenomics is a relatively new area, its results should be carefully interpreted in 
computational and statistical assessments due to the variability in study cohorts and designs. 
Possible shortcomings of bioinformatics should also be considered. Given that employing 
metagenomics generates huge amounts of data and demands elaborative and complicated 
computational analysis, investigators should keep in mind the pros and cons, values, and 
clinical meaning of the results obtained from metagenomic data analysis.4

Furthermore, the collection site of human biologic samples for metagenomics is also a 
crucial factor that researchers should focus on. In order to elucidate the role of certain 
microbiota in a given disease, biologic samples are usually obtained from the principal 
anatomic site in which the disease develops. Accordingly, the major anatomic sites of 
interest for AD and asthma are the skin and the airways, respectively. Indeed, multiple 
studies have reported significantly altered microbial patterns in the skin lesions of patients 
with AD.5,6 Meanwhile, an extensive amount of research has been performed on the human 
gut microbiota and its role in diseases by evaluating its interaction with the immune 
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Does the Serum Tell Us Something 
About the Host-Microbial Relations in 
Allergic Diseases?

► See the article “Diagnostic Models for Atopic Dermatitis Based on Serum Microbial Extracellular 
Vesicle Metagenomic Analysis: A Pilot Study” in volume 12 on page 792.
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system,7,8 and demonstrated that the gut microbiota has a great impact on the host immune 
function. As such, the features of the gut microbiota in AD patients have been analyzed 
and were found to have significantly different patterns compared with those in healthy 
controls.9,10 What, then, is the role of the serum as a source of human biologic sample for 
metagenomics analysis?

In the current issue of Allergy, Asthma & Immunology Research, Yang et al.11 assessed the 
microbial profiles of AD patients by analyzing their serum extracellular vesicles (EVs), which 
are nanometer-sized particles that function as intercellular signaling mediators. The authors 
found different diversities in the metagenomic analysis for serum EVs between controls and 
AD patients, and suggested serum EVs as a potential source of biomarkers in AD. Blood is 
easy to obtain and is able to reflect systemic condition and may thus be a practical diagnostic 
tool in AD. Furthermore, utilizing serum EV metagenome has proven to be advantageous 
as it provides an excellent tool for demonstrating the systemic effects of the total microbial 
community residing in anatomic sites including the gut, skin, and even the respiratory 
tract. In addition, using serum instead of skin lesions in AD may confer additional benefits, 
because the skin is directly affected by the environment and the samples are more likely 
to be contaminated during collection as the authors suggested.11 Nevertheless, the clinical 
meaning and value of serum EV metagenomic analysis should be verified by analyzing and 
comparing the serum and skin samples and by comprehensive interpretation of the results 
based on the precise clinical features of AD. For metagenomic analysis using different types 
of biologic samples, using serum EVs for identifying the patterns of microbiota is likely to be 
not an issue of methodologic superiority, but an issue of integrating our understandings of 
the human microbiome and diseases.

Finally, Yang et al.11 suggest that serum microbial EVs have a potential for use as novel 
biomarkers for the diagnosis of AD. Considering that AD is a complex and heterogeneous 
disease, the diagnostic value of serum EVs should be evaluated in well-defined AD subtypes. 
Additionally, most of the analytic tools in metagenomics can only suggest an association 
between a certain disease and a pattern of microbiota, not a cause thereof. In order to elicit a 
valuable meaning in the therapeutic aspect based on the results of metagenomic research on 
microbiota, investigators need to conduct beyond mere clinical association studies. To obtain 
further improved value through serum EV analysis, well-designed experiments and clinical 
studies should be carried out in the near future to elucidate the cause-and-effect relationship 
between the microbiome and the pathogenesis of AD and other allergic diseases.

REFERENCES

 1. Spencer SP, Fragiadakis GK, Sonnenburg JL. Pursuing human-relevant gut microbiota-immune 
interactions. Immunity 2019;51:225-39. 
PUBMED | CROSSREF

 2. Zimmermann P, Messina N, Mohn WW, Finlay BB, Curtis N. Association between the intestinal 
microbiota and allergic sensitization, eczema, and asthma: a systematic review. J Allergy Clin Immunol 
2019;143:467-85. 
PUBMED | CROSSREF

 3. Huang YJ, Marsland BJ, Bunyavanich S, O'Mahony L, Leung DY, Muraro A, et al. The microbiome in 
allergic disease: current understanding and future opportunities-2017 PRACTALL document of the 
American Academy of Allergy, Asthma & Immunology and the European Academy of Allergy and Clinical 
Immunology. J Allergy Clin Immunol 2017;139:1099-110. 
PUBMED | CROSSREF

746https://e-aair.org https://doi.org/10.4168/aair.2020.12.5.745

Host-Microbial Relations in Allergy

http://www.ncbi.nlm.nih.gov/pubmed/31433970
https://doi.org/10.1016/j.immuni.2019.08.002
http://www.ncbi.nlm.nih.gov/pubmed/30600099
https://doi.org/10.1016/j.jaci.2018.09.025
http://www.ncbi.nlm.nih.gov/pubmed/28257972
https://doi.org/10.1016/j.jaci.2017.02.007


 4. Galloway-Peña J, Hanson B. Tools for analysis of the microbiome. Dig Dis Sci 2020;65:674-85. 
PUBMED | CROSSREF

 5. Paller AS, Kong HH, Seed P, Naik S, Scharschmidt TC, Gallo RL, et al. The microbiome in patients with 
atopic dermatitis. J Allergy Clin Immunol 2019;143:26-35. 
PUBMED | CROSSREF

 6. Fyhrquist N, Muirhead G, Prast-Nielsen S, Jeanmougin M, Olah P, Skoog T, et al. Microbe-host interplay 
in atopic dermatitis and psoriasis. Nat Commun 2019;10:4703. 
PUBMED | CROSSREF

 7. Kau AL, Ahern PP, Griffin NW, Goodman AL, Gordon JI. Human nutrition, the gut microbiome and the 
immune system. Nature 2011;474:327-36. 
PUBMED | CROSSREF

 8. Durack J, Lynch SV. The gut microbiome: relationships with disease and opportunities for therapy. J Exp 
Med 2019;216:20-40. 
PUBMED | CROSSREF

 9. Park YM, Lee SY, Kang MJ, Kim BS, Lee MJ, Jung SS, et al. Imbalance of gut Streptococcus, Clostridium, and 
Akkermansia determines the natural course of atopic dermatitis in infant. Allergy Asthma Immunol Res 
2020;12:322-37. 
PUBMED | CROSSREF

 10. Kim JE, Kim HS. Microbiome of the skin and gut in atopic dermatitis (AD): understanding the 
pathophysiology and finding novel management strategies. J Clin Med 2019;8:444. 
PUBMED | CROSSREF

 11. Yang J, McDowell A, Seo H, Kim S, Min TK, Jee YK, et al. Diagnostic models for atopic dermatitis based 
on serum microbial extracellular vesicle metagenomic analysis: a pilot study. Allergy Asthma Immunol 
Res 2020;12:792-805. 
CROSSREF

747https://e-aair.org https://doi.org/10.4168/aair.2020.12.5.745

Host-Microbial Relations in Allergy

http://www.ncbi.nlm.nih.gov/pubmed/32002757
https://doi.org/10.1007/s10620-020-06091-y
http://www.ncbi.nlm.nih.gov/pubmed/30476499
https://doi.org/10.1016/j.jaci.2018.11.015
http://www.ncbi.nlm.nih.gov/pubmed/31619666
https://doi.org/10.1038/s41467-019-12253-y
http://www.ncbi.nlm.nih.gov/pubmed/21677749
https://doi.org/10.1038/nature10213
http://www.ncbi.nlm.nih.gov/pubmed/30322864
https://doi.org/10.1084/jem.20180448
http://www.ncbi.nlm.nih.gov/pubmed/32009325
https://doi.org/10.4168/aair.2020.12.2.322
http://www.ncbi.nlm.nih.gov/pubmed/30987008
https://doi.org/10.3390/jcm8040444
https://doi.org/10.4168/aair.2020.12.5.792

	Does the Serum Tell Us Something About the Host-Microbial Relations in Allergic Diseases?
	REFERENCES


