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Does the Microbiome Matter?

What is the microbiome?
As dermatologists, we may tend to use the term “micro-

biome” casually to refer to what is specifically the cutaneous 
or skin microbiome—just a limited swath of the vast human 
microbiome. While we are increasingly aware of the impor-
tance of the microbiome and its influence on health, there 
remains much to learn. We are still relatively early in uncov-
ering how the microbiome influences dermatologic diseases 
and understanding how to potentially modulate the skin 
microbiome in efforts to improve skin health.

This Q&A format article is intended to navigate this com-
plex and rapidly evolving field. 

Microbial cells outnumber human cells by about 10 to 
one. While the microbiome has been known for some time, 
the significance of this vast system came to prominence in 
2007 when the NIH Common Fund launched the Human 
Microbiome Project (HMP). In its own words, the “proj-
ect sought to ascertain the influence of human-associated 
microbes on human development, physiology, immunity, 
and nutrition almost entirely unknown.” 

The first phase of the HMP resulted in the development 
of DNA sequence datasets, along with computational tools. 
As a consequence of this and related study, researchers 
and clinicians now have improved knowledge about the 
microorganisms that coexist with humans. The Human 
Microbiome Project in 2010 published an analysis of 178 
genomes from microbes that live in or on the human body. 
This analysis included novel genes and proteins that serve 
functions in human health and disease. HMP researchers 
have, in fact, discovered 29,693 previously undiscovered, 
unique proteins. This figure represents more proteins than 
there are estimated genes in the human genome. The HMP 
reference collection is expected to eventually include a total 
of approximately 900 microbial genomes of bacteria, viruses, 
and fungi. 

Research has confirmed that genes and proteins unique to 
individual microbial strains directly modulate human health. 

Consider that previously unknown proteins produced by bac-
teria in the stomach are now implicated in gastric ulceration. 

What are characteristics of the skin microbiome?
Medical science has for some time focused on the role of 

pathogenic microbes in causing or exacerbating skin disease. 
We now understand that the role of microbes is complex 
and that a healthy microbiota can support skin health. In 
fact, the skin microbiome has recently been described as a 
component of the epidermal barrier, playing a crucial role in 
protecting the body and modulating overall human health, 
in addition to cutaneous health.1

Initial research from the HMP that looked at the skin 
identified impressive microbial diversity: more than 112,000 
bacterial gene sequences belonging to 19 different phyla of 
bacteria and 205 different genera. 

There is considerable variation in the number of bacteria 
species at different anatomic sites. Greatest diversity is seen 
on the forearm (44 species on average), and the least diver-
sity is found behind the ear (19 species on average). Not 
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surprisingly the type and density of bacteria differs based 
on the environment, where it may be dry, mucosal, or seba-
ceous. (Figure 1)

Characteristics of the skin microbiome may differ between 
sexes and across age groups. The healthy skin microbiota is 
fairly stable, and commensal organisms predominate.1 Healthy, 
balanced populations of these beneficial organisms are thought 
to keep pathogenic species from over-proliferating.

Dysbiosis of the skin microbiome has been extensively 
linked to atopic dermatitis.1-3 In fact, Kong et al serially ana-
lyzed AD patients to show that lower cutaneous bacterial 
diversity is associated with worsening of disease severity and 
that shifts in bacterial load are largely localized to sites of 
disease activity. Furthermore, the team found that increases 
in the proportion of Staphylococcus and reductions in micro-
bial diversity preceded worsening of AD.2

A connection between the health of the skin microbiota 
and cutaneous health is intuitive, and there is also research 
suggesting links between dysbiosis and acne, psoriasis, 

and vitiligo. When researchers studied the microbiome of 
patients with acne, they found alterations in microbial diver-
sity relative to healthy skin; the skin of severe acne patients 
was significantly more altered than that of those with mild 
to moderate disease.4

Does the gut microbiome affect the skin?
The gut microbiome is now thought to mediate overall 

health and wellness and to potentially influence a host of 
diseases. The critical influence of the gut microbiome is evi-
dent even in infancy, where it has been linked to conditions 
as diverse as obesity, inflammatory bowel disease, cancer, 
necrotizing enterocolitis, neurodevelopment, and asthma.5

There are similarities between the skin and gut as organ 
systems. They are both heavily vascularized and innervated, 
and both have neuroendocrine and immune functions. In 
fact, it is now thought that the two organs have a bidirec-
tional connection; multiple studies link intestinal health 
to skin homeostasis and allostasis, as Lee et al recently 

Figure 1
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outlined.6 The so-called Western diet has been shown to 
modulate the intestinal flora and promotes inflammation, 
suggesting a possible mechanism for the observed associa-
tion between diet and acne.6

While potential connections between the gut and the 
skin are complex, the role for short chain fatty acids (SCFAs) 
to modulate a gut/skin connection warrants consideration. 
SCFAs are produced in the gut through the fermentation of 
carbohydrates. All SCFAs inhibit Histone deacetylases activ-
ity and suppress the activity of regulatory T cells (Treg) cells, 
thereby disrupting immunologic homeostasis.6

Can we modify skin health and disease by 
modifying the skin microbiome?

Use of specific skincare products has been shown to 
modify bacterial communities at the site of use. Researchers 
recently employed a multi-omics approach integrating 
metabolomics and microbiome data to assess skin samples 
of 11 healthy human individuals to determine the influence 
of certain topical products. In addition to showing that 
many compounds from beauty products persist on the skin 
for weeks following their application, the research showed 
that topical beauty products modify both the microbiome 
as well as local skin chemistry, including hormones and 
pheromones.7 These findings provide context for under-
standing the potential influence of topical skincare for 
modulating the microbiota. 

Topical application of a cream containing Streptococcus 
thermophiles has been shown to improve AD symptoms, while 

a cream containing lysate of Vitroscilla filioformis led to clinical 
improvement of AD.8 Recent research in acne has shown that 
topical application of a bacteriocin (named ESL5) of E. faeca-
lis SL-5 in patients with mild to moderate acne significantly 
reduced inflammatory lesions compared to placebo.9

Barrier function support is an established strategy in 
medical management of AD and other dermatoses. In light 
of new conceptualization of the skin microbiome as part of 
the epidermal barrier, the role of modulation of the micro-
biome to support barrier function warrants consideration. 
Topical formulations may offer ingredients, such as prebiot-
ics to modulate growth of desirable bacteria. Additionally, 
long-used ingredients, such as shea butter, niacinamide, and 
thermal spring waters have been demonstrated to support 
bacterial diversity.1

Can we modify skin health and disease by 
modifying the gut microbiome?

Modulation of the gut microbiome has been associated 
with improvements in skin diseases, and reportedly has 

A Glossary of Terms
Bacteriocins: Proteinaceous or peptidic toxins produced 
by bacteria to inhibit the growth of similar or closely 
related bacterial strains.

Microbiome: Refers to a range of microorganisms, includ-
ing bacteria, viruses, and fungi, as well as their genes and 
metabolites. 

Microbiota: A more confined term, describes a specific 
grouping of commensals, symbiotic, and pathogenic 
micro-organisms found in a fixed environment.

Postbiotics: Produced by live bacteria or secreted follow-
ing bacterial lysis, these non-live factors have effects on 
human tissues or other microorganisms.

Prebiotic: Nondigestible food components that selectively 
stimulate the growth or activity of desirable microorganisms. 

Probiotic: Live microorganisms intended to confer health 
benefits when consumed or applied to the body. Found in 
yogurt and other fermented foods, dietary supplements, 
and beauty products. 

Synbiotics: Products that combine probiotics and prebiotics.

The skin serves as a “culture medium” for the growth of 
bacteria. This is a concept I reviewed with Hilary Baldwin, 
MD and others for a publication. In addition to water, these 
microorganisms require carbon, nitrogen, and macro- and 
micro elements to survive and thrive. 

We now recognize that dry skin supports the growth of 
potentially invasive Staphylococci and inhibits growth of 
commensal organisms. As such, use of moisturizers could, in 
addition to preserving the physical barrier, maintain normal 
composition of the skin microbiota.

It’s important to keep in mind the potential effects of other factors, 
like climate, UV exposure, and pollution on the microbiome. 

—J Drugs Dermatol 2017;16(1):12-18
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induced remission in rosacea.10 Similarly, studies of oral pro-
biotic supplementation to treat or prevent AD have shown 
promise.8 A nutraceutical product containing Lactobacillus  
spp. (L. casei, L. rhamnosus , L. plantarum ), Bacillus lactis, 
fructooligosaccharide, galactooligosaccharide, and biotin 
reportedly improved AD symptoms in a small sample of 
children with good safety and tolerability.11

After two months of consumption of Bifidobacterium 
infantis, patients with psoriasis had significantly decreased 
measures of all proinflammatory parameters.11

In one study, supplementation with Lactobacillus extract 
was effective in reducing skin erythema, repairing skin bar-
rier, and reducing skin microflora, and was associated with 
reduction in acne lesion size and erythema. Benefit was seen 
with a 5%, but not 1% concentration.12

Importantly, in these generally small studies, the effects of 
supplements appear to be strain-, species-, or concentration-
dependent.8,11 We require additional studies to ascertain 
best practices.

What are implications for care of dermatologic 
disease?

The accumulating data offers tantalizing evidence that 
modulation of the skin or gut microbiome may have benefi-
cial effects on skin diseases. However, it remains to be seen 
which strategies for modulation offer the most promise. Note 
that no current guidelines for care for dermatologic diseases 
currently endorse microbiome modulation, specifically.

Oral supplementation may be a worthwhile option for 
some patients with dermatologic concerns like hair loss, 

psoriasis, and rosacea. Each patient requires counseling 
regarding what is known and not known about supplemen-
tation and should be an active participant in the decision to 
pursue supplementation as adjunctive to standard medical 
interventions.

In the case of topical products, dermatologists may shift 
their recommendations toward products with documented 
or suspected effects on the skin microbiota. Some of the 
most commonly used topical skincare ingredients have been 
shown to exert effects on local microbe populations, and 
it appears we may have inadvertently been modulating the 
microbiota through use of skin care products for some time. 
Products that support function of both the chemical, physi-
cal, immune, and microbiome levels of the epidermal barrier 
may provide optimal benefit for patients.1 n
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Government regulation of probiotics in the US is complex, 
with FDA treating a given product as a a dietary supplement, 
a food ingredient, or a drug, depending on its intended use. 

Dietary supplements do not require FDA approval before they 
are marketed. Dietary supplement labels may make claims 
about how the product affects the structure or function of 
the body without FDA approval. However, these products are 
not permitted to make health claims without FDA consent. 

To be marketed as a drug for treatment of a disease or disor-
der, a probiotic must receive FDA approval—after showing it is 
safe and effective for its intended use through clinical trials. 

—NCCIH/NIH

Who Regulates Probiotics?


