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CARING FOR ACNE AND ROSACEA

>> Oral antibiotics have held a vital role in the treat-
ment of common skin conditions ever since they 

were introduced into mainstream healthcare during the 
1930s.1 Aside from the clear impact these drugs have on 
harmful bacteria, oral antibiotics serve a useful anti-inflam-
matory function, making them a valuable tool in derma-
tologists’ efforts to combat inflammatory conditions such 
as acne and rosacea.2 Oral antibiotics are also frequently 
prescribed before and following operations to reduce the 
chance of surgical complications, although it is worth not-
ing that such practices have significantly decreased in recent 
years. 

That said, the sheer ubiquity of these applications is strik-
ing. In 2017, dermatologists in the United States generated 
an incredible 6.1 million outpatient antibiotic prescriptions.3 
One recent CDC report found that dermatologists prescribe 
more oral antibiotics courses per clinician than any other 
specialty, with many of those prescribed courses extending 
for several months at a time.4 

The consequences of over-prescribing—and the need 
to curtail antibiotic prescriptions—have been well-estab-
lished, and dermatologists’ use of antibiotics has seen a 
modest decline over the last several years as a result.2,3 
Antimicrobial resistance currently stands as the third lead-
ing cause of death in the United States; as many as 162,044 
people die each year from medication-resistant infections. 
The problem has spurred action; today, many health sys-
tems now emphasize the importance of limiting antibiotic 
prescriptions. 

This shift away from antibiotic use across medicine 
has been driven primarily by concerns over antimicrobial 
resistance; however, dermatologists have also begun to 
consider the ways that antibiotics can negatively impact 
the microbiome and, by extension, general health and skin 
health. 

Up until recently, conversation on the matter has cen-
tered on the gut microbiome in particular, with relatively 
little focus on the cutaneous microbiome. Research into 
the microbiome’s impact on human health only began 
a decade or so ago, and our understanding of the topic 
is understandably limited. That said, it seems likely that 
dermatologists’ increased understanding of how the 
microbiome influences skin health can help improve care 
for patients in the future. However, investigation into the 
matter is still in its early stages and those in the sector will 
need to remain informed of research conclusions as they 
develop. 

THE MICROBIOME AND ITS LINK TO DERMATOLOGY
Much of the research we do have available has focused 

on the gut microbiome, rather than the cutaneous. What 
we do know is that gut microbiota plays a crucial role in 
metabolic and immune functions; it prevents the prolifera-
tion of potentially pathogenic resident species and limits 
the damage caused by infectious agents. The gut microbi-
ome also contributes to the development of the immune 
system and assists in the body’s fight against major condi-
tions and—most importantly for dermatologists—inflam-
mation.5,6 
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Despite focus on the clinical consequences of overusing antibiotics for decades, 
relatively little has been said about the potential impact on the microbiome.
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More research on the cutaneous microbiome and how it influences 
skin health is needed. Future efforts should also consider how 
antibiotics impact skin microbiota, if there are consequences 
specific to the skin that short- and long-term use of antibiotics 
might cause, and which treatments are most effective in helping 
patients achieve a healthy microbiota diversity.
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Comparatively less is known about the cutaneous micro-
biome; however, some research does indicate a similarly 
robust link between the skin microbiota and dermal health. 
One paper published in a 2019 issue of the Journal of 
Dermatology noted that patients with severe acne tend to 
harbor significantly altered microbiome diversity when com-
pared to those with lesser or no acne.7 

Because these and other early investigations suggest 
that the microbiome serves as a crucial component of 
the epidermal barrier, supporting the cutaneous microbi-
ome could help patients improve and maintain their skin 
health.7

ANTIBIOTICS NEGATIVELY IMPACT THE 
MICROBIOME—AND POTENTIALLY SKIN HEALTH

At the same time, research suggests that the drugs that 
limit microbiota—i.e., antibiotics—might also have an 
inadvertently negative impact on dermal health.5 One 
2010 study published in PLOS ONE that looked into the 
effect that clarithromycin and metronidazole—drugs 
commonly used to address H. pylori, a bacterium that can 
cause stomach ulcers and cancer—had on the gut and 
throat microbiomes found a dramatic reduction in bacte-
rial diversity across all subjects treated with antibiotics. 
Though the microbiota diversity eventually recovered 
to its pre-treatment levels, researchers noted that lev-
els could remain in disarray for up to four years after a 
course of antibiotics.8 

The longstanding disturbance is notable—and trou-
bling—because a lack of diversity can have a considerable 
negative impact on microbial activity and microbiome 
function, particularly in children. A growing body of 
research suggests that childhood exposure to antibiotics 
increases the risk for conditions including but not limited 
to diabetes, celiac disease, allergies, asthma, and inflamma-
tory bowel disease.9,10

Moreover, other studies have indicated that antibiotic-
caused changes to the microbiota are not limited to the gut, 
but also occur in the oral, respiratory tract, and vaginal micro-
biomes.5 Though research has not explicitly determined oral 
antibiotics’ impact on the cutaneous microbiome, it seems 
reasonable to consider that oral antibiotics may also disrupt 
the skin’s microbiota. That said, the effect of antibiotics on 
specific microbiomes has not been extensively researched. 
More investigation will be needed to understand how oral 
antibiotics may impact the cutaneous microbiome and der-
mal health. 

With that said, the information dermatologists do have 
at hand prompts the questions: What can we do to support 
patients’ microbiome and, in a longer view, leverage our 

improved understanding of the gut and cutaneous micro-
biota to effectively support patients’ microbiomes and treat 
skin disease?

MICROBIOME CARE AND DERMATOLOGY TREATMENTS
Some evidence suggests that the use of pre- and 

probiotics might help improve skin health over time. 
Modulation of the gut microbiome has been found to 
aid the treatment of skin diseases and even induce remis-
sion in patients with rosacea. Topical medications can 
also be useful; one study published in a 2019 issue of 
Microorganisms reported that patients with mild to mod-
erate acne who applied topical treatments of a bacteriocin 
experienced a significant reduction in inflammatory lesions 
compared to those who used a placebo.11 

Interestingly, some topical skincare products may 
already, unintentionally, support cutaneous microbiome 
health. Topical formulations that use prebiotics and other 
longstanding skincare ingredients such as niacinamide 
and shea butter have been found to help improve micro-
biota diversity and potentially benefit skincare health. 
Moisturizers, in particular, are notably useful in bolstering 
the cutaneous microbiome.12 Moreover, some of these 
products may even offer long-term aid. One recent study 
published in the Journal of Drugs in Dermatology found 
that some applied compounds can remain on the skin for 
weeks after first use.13

Low-dose versions of antibiotics, such as doxycycline, 
may also be useful in microbiome-considerate treatments. 
These drugs, typically prescribed at 40mg or less, are too 
weak to have any antibiotic properties but strong enough to 
have useful anti-inflammatory effects. A review published in 
Clinical, Cosmetic and Investigational Dermatology established 
the efficacy and safety of low-dose antibiotics in treating 
rosacea without adverse effects on antimicrobial resistance 
in 2009.14 It may be worth considering such a low-dose solu-
tion for those who need antibiotics long-term, given that 
it may help patients without harming their microbiome or 
worsening antibiotic resistance. 

Given all of this, it’s unsurprising that cosmetic and 
medical companies have begun to express interest in 
incorporating pre- and probiotic ingredients into their 
products. But their forays must be viewed with caution. 
Currently, dermatologists only have limited research or 
evidence to apply to their practice. However, it stands to 
reason that dermatologists should continue moving away 
from antibiotic-reliant strategies and towards a more holis-
tic approach that uses both topical treatments and life-
style changes to support patients’ lifelong dermal health. 

(Continued on page 41)
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Before that transition can happen, however, derma-
tologists need access to more information. It’s true that 
research efforts are underway and that dermatologists 
should be applying new findings to their practice. But our 
current understanding is limited; we need more research 
on the cutaneous microbiome and how it influences 
skincare health. Future efforts should also consider how 
antibiotics impact skin microbiota, if there are conse-
quences specific to the skin that short- and long-term use 
of antibiotics might cause, and which treatments are most 
effective in helping patients achieve a healthy microbiota 
diversity. 

The conversation around the role that antibiotics and 
the microbiome play in maintaining lifelong health is 
ongoing—and for dermatologists, it has barely begun. One 
point is clear: for both our patients’ sake and our own 
understanding of skin health, we need to develop a bet-
ter understanding of how microbiomes stand to influence 
skin conditions—and the way we treat them. n
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