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ABSTRACT

Acne vulgaris (AV) is one of the top concerns dermatologists encounter from women. Until now, therapies addressing AV have largely
centered around, and have been successful at, targeting the pathophysiological mechanisms that occur at the pilosebaceous unit:
sebum hypersecretion, follicular keratinization, overproliferation of Cutibacterium acnes, and a localized immune response. In addition
to these, there is good evidence to suggest that other systemic drivers of a generalized inflammatory response may contribute to
the development or exacerbation of acne and that addressing these underlying factors may open more opportunities for developing
effective treatments. These include psycho-emotional stress, diet and metabolism, hormonal fluctuations, skin and gut microbiome,
oxidative stress, and immune response. While there is accumulating evidence that vitamins, minerals, and botanicals may mitigate
some of the pro-inflammatory effects from the activation of these underlying systems, their use and recommendations are limited by a
lack of quality efficacy and safety evidence. Here, we present the current evidence for the use of individual supplements in addressing
the 6 systemic underlying drivers of AV. We also present a clinical study on the safety and efficacy of a nutraceutical combining many
of these ingredients in the management of AV in men and women.
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INTRODUCTION

cne vulgaris (AV) is the number one skincare concern of

women ages 18-50 years and is in the top 3 complaints

dermatologists see in their office, with the prevalence
increasing across the globe.’? As patients and providers search
for effective treatments for such a large portion of the population,
the market for treatments is also growing and is expected to
increase by 5% compounded annual growth rate by 2030."

In the pursuit of finding effective therapeutics for AV, con-
ventional medicine has characterized the correlation of
pathophysiology of the Pilosebaceous Unit (PSU) and AV lesion
formation with 4 mechanisms: excess sebum production,
follicular keratinization causing an obstructed follicular orifice,
and the overrproliferation of Cutibacterium acnes, triggering
an immune response. With this understanding, options for the
management of AV targeting the pathophysiology at the PSU
have been developed, from prescription and over-the-counter
(OTC) medications to at-home devices.>* Current treatment
regimens often include azelaic acid, benzoyl peroxide, or
retinoids, which all target follicular keratinization, C. acnes
proliferation, and inflammation. Oral antibiotics, isotretinoin,
hormone therapy, or a combination target all 4 of the underlying
mechanisms occurring at the AV lesion site.’

This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD).

While benzoyl peroxide, retinoids, and antibiotics are known to
be effective in treating AV, some of these therapeutics are limited
in their use as more attention is being paid to the secondary
effects associated with their use. For example, dermatologists
prescribe antibiotics almost twice as much as providers of other
specialties, with strong implications for the rise of antibiotic
resistance.® Additionally, approximately 37% of acne patients
discontinue using acne products because of the side effects.?

A growing trend in acne management is for a more integrative,
systemic approach, driven by both patients and providers. In
addition to the local inflammation at the PSU, there is now a
growing body of evidence that suggests that AV may be driven
by underlying systemic, immune-inflammatory pathways.
Some purported mechanisms include: Psycho-emotional
stress leads to a neuroendocrine response and the release of
inflammatory cytokines in the skin; Diet and metabolism, such
as high glycemic diets, insulin, and aberrant vitamin levels are
associated with inflammatory pathways in the skin; Dysbiosis
of the gut and skin microbiome can lead to the overgrowth of
pathogenic microbes, triggering an immune response; Excess
androgens and hormonal fluctuations may stimulate sebocytes
and PSU inflammation; Oxidative stress triggered by internal
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and external mechanisms causes cellular damage; Finally,
dysregulated immune function, oftentimes downstream of the
other intertwined systems, is a direct link to the inflammatory
response at the PSU. A recent review by Del Rosso et al”
discusses the current clinical data supporting these as the
systemic patient-centric approach to AV.

Natural compounds and dietary supplements, including
nutraceuticals used in complementary and alternative medicine,
are a growing trend in wellness and beauty and may offer an
expanded approach to the treatment and management of AV
beyond conventional medicines addressing the pathophysiology
only at the PSU.?* For example, vitamin A was one of the first
vitamins to be recommended for its role in treating acne and is
now the basis for the development of tretinoin and isotretinoin,
which are powerful AV treatments.” We can also see that
treating the systemic drivers of hair thinning has found success,
as supplements that provide whole-body support for daily
stressors from metabolism, lifestyle, hormones, and others
have repeatedly been shown to improve hair thinning over time
in different populations.®™

But, while supplements are regulated by the US Food and Drug
Administration, they are not subjected to the same standards as
drugs, and oftentimes, there is limited data from well-designed
clinical studies. Very recently, a systematic review in JAMA
Dermatology looking for evidence for oral nutraceuticals in
the treatment of AV identified 2582 abstracts of which only 42
met their criteria (a total of 3346 participants).? Still, the review
presented several studies showing encouraging data for the
safety and effectiveness of oral nutraceuticals for treating AV
and noted vitamin D, green tea extract, probiotics, and several
others as having fair- to good-quality studies in this space.”
Furthermore, fish oil, probiotics, and oral zinc have been studied
for their role in treating AV, yet convincing data regarding the
safety and efficacy of these agents is still too limited to be
recommended in the AAD Guidelines of Care for Management
of Acne.* Because of this, their use and recommendation for
addressing AV is limited.

In this article, we review clinical evidence for various botanicals,
vitamins, and minerals to address the systemic root causes
of AV (stress, diet and metabolism, hormones, skin and gut
microbiome dysbiosis, oxidative stress, and immune response).
Although the severity of AV in these studies is not always noted,
the type of acne is reported when available. We also present the
promising results of a 12-week clinical study using a supplement
containing 20 botanicals, vitamins, and minerals supported by
evidence to address non-cystic acne or improve skin health.
Broadening the scope of therapeutics to include a systemic
approach using standardized, effective ingredients could offer a
more comprehensive approach to AV management.To continue
pushing the field of dermatology forward, we need to bridge the

This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD).

C. Burgess, M. Gold, PK. Farris, et al

gap between the clinical evidence suggesting systemic drivers
of AV and the clinical effectiveness of dietary supplements and
botanicals to address those targets. When we do that, we may be
able to improve clinical outcomes of AV patients, whether that
is used in conjunction with conventional treatments, decreasing
the dose or treatment time, or offering more natural solutions
for patients who prefer so.

Addressing the Stress Response in the Skin

Clinically, higher reported stress levels have been associated
with an increased acne grade in adult women.™™ While these
data confirm the anecdotal reports of the impact of systemic
stress on acne in adult females, there is a lack of therapeutics
available to address psycho-emotional stress in the acne
patient. Oftentimes suggestions to decrease stress can focus on
a lifestyle change, for example, meditation, yoga, and exercise
can be recommended to reduce stress that contributes to adult
acne.’™

Alternative medicinal practices have characterized a few
botanicals that have been used to manage stress with purported
physiological mechanisms. Ashwagandha, a shrub found in
Asia and Africa, has now become popular as an “adaptogen,’
and may prevent the detrimental fluctuations of cortisol
and other stress hormones released during a generalized
stress response.’® The natural ayurvedic Holy Basil (Ocimum
tenuiflorum) has also been used in traditional medicine to
combat stress.” In a double-blind, placebo-controlled study,
adult participants who received Holy Basil showed a significant
decrease in the self-reported perceived stress scale as well
as a decrease in salivary and hair cortisol levels.”””® On a
mechanistic level, pre-clinical and clinical studies also indicate
additional potential benefits including its antioxidant, analgesic,
and anti-inflammatory properties.’®® Its medicinal properties
are attributed to its biochemically active components such as
eugenol, carvacol, and rosmarinic acid.” In a recent systematic
review, Holy Basil was found to be therapeutically associated
with improving psychological, physiological, metabolic, and
immunological impacts of lifestyle-related chronic disease.?
The improvement across these domains is attributed to Holy
Basil’s anti-inflammatory effects, making it a candidate that
may also be useful in targeting the underlying stress-induced
inflammation reported in patients with AV.%°

Diet and Metabolism

Sugar consumption and insulin fluctuation have been directly
implicated in the development of AV.*?' As such, AV management
also includes recommendations for consuming a low glycemic
diet and maintaining balanced blood insulin levels. Studies
suggest that the anti-diabetic medication metformin that
targets gluconeogenesis improves AV in women with PCOS
purportedly by reducing hyperinsulinism and the resulting
ovarian hyperandrogenism.? It has also been suggested that
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men with metabolic syndrome or insulin resistance with AV
may also benefit from metformin treatment.?®> Beyond this,
there are traditional botanicals that have been shown to help
with balancing the negative effects of glucose and insulin
fluctuations, such as berberine and ginger, which also may
improve clinical manifestations of AV.

Berberine (Berberis aristate, Indian barberry) is a botanical
that has been used in Chinese traditional medicine for
hypercholesterolemia, diabetes type 2, and to fight infections.?*
Recent research suggests that it does so in part by improving
blood glucose and insulin sensitivity through direct effects on
LDL receptors and glucose absorption and uptake.??” Berberine
is now being tested for the management of dyslipidemia,
diabetes, and obesity.??% In fact, the effects of berberine on
plasma lipids are recognized inThe European guidelines for the
management of dyslipidemias.?® Now, evidence-based studies
have linked potential therapeutically beneficial properties of
berberine in AV patients. A 2002 comparative study of a tablet
containing berberine vs minocycline in acne patients saw no
difference between the 2 groups.?® Another study in PCOS
women with moderate acne reported a 61% decrease in Global
Acne Grading System (GAGS) and 71% decrease in Cardiff
Acne Disability Index (CADI).2* Moreover, the relatively minor
side effect profile of berberine has seen success when used in
patient populations such as those with PCOS or dyslipidemia,
where long-term modern therapies were not tolerated.? In this
sense, berberine could provide a powerful tool against a novel
target for patients with AV.

Ginger (Zingier officinale), has also been used in traditional
medicine for its numerous benefits not only for addressing
metabolic disorders, but also for its anti-inflammatory and
anti-oxidative properties.®**" A meta-analysis examining the
benefits of ginger on type Il diabetes and the associated
hyperglycemia found that HbA1c levels and fasting serum
glucose levels improved with the consumption of ginger.®? On
a larger scale, the benefits of ginger were studied in a meta-
analysis including patients with type 2 diabetes, non-alcoholic
fatty liver disease, and osteoarthritis. They found that the intake
of ginger significantly decreased circulating levels of CRP and
tumor necrosis factor-alpha (TNF-a).%°

Another important aspect of the patient’s metabolic profile
is their consumption of key vitamins and minerals, and as
dermatologists, we have been trained to assess this. In patients
with AV, low levels of vitamin A, D, and selenium have been
reported and there is growing evidence that once corrected,
AV may improve.®*3% Placebo-controlled clinical studies
show that supplementing with zinc significantly decreases
inflammatory acne scores and improves AV severity in
patients.®*%” Niacinamide (vitamin B3) is a key precursor to the
coenzymes NAD/NADP/NADH/NADPH, critical for reduction-
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oxidation reactions throughout the body.*® Niacinamide has
been shown to have a wide range of purported benefits in
the skin: it has antioxidant effects, improves epidermal barrier
function, increases dermal collagen and protein production,
and reduces hyperpigmentation.®® Specific to AV, in a formula
combined with other ingredients including azelaic acid, zinc,
copper, pyridoxine, and folic acid; ingestible niacinamide has
been shown to reduce inflammatory papules.® Indications
suggest that vitamin D may be a potent immune modulator with
endocrine, paracrine, and autocrine functions.® Finally, women
with PCOS who received selenium in a double-blind, placebo-
controlled trial had significantly decreased DHEA levels.*' All of
this evidence suggests there may be an overlap of underlying
whole-body drivers of AV and a necessity to balance them to
manage AV and promote general skin health.

Gut and Skin Microbiome

Antibiotics are a mainstay of acne treatment due to the role
of C. acnes in the pathogenesis of AV.%? Both oral and topical
antibiotics are commonly prescribed, although short-course
therapy is now favored due to the potential for developing
antibiotic resistance.®® Along with this, research suggests that
the gut microbiome in patients with AV may be less diverse
and has a higher ratio of Bacteroides to Firmicutes.*?#* The
gut microbiome has been shown to interact with the nutrient-
sensitive kinase mammalian target of rapamycin (mTORC),
known to play a role in the pathogenesis of AV.% Oral antibiotics
also contribute to gut dysbiosis in patients with moderate-to-
severe AV.4246

Along the same lines, using milk cultures with bacteria
topically to treat AV dates back to the 1930s, showing the use
of natural remedies to manage the microbiome and thus the
underlying pathogenesis of AV.# Current findings now indicate
that improved biodiversity of the skin and gut microbiome
is essential for epithelial health.®®49 Clinical studies suggest
that supplementing with probiotics may improve symptoms
of AV, in part by decreasing sebum production, which could
reduce follicular colonization of C. acnes and the associated
inflammation.?” It also may have immunomodulatory properties
through the inhibition of cytokines in epithelial cells and
keratinocytes.”” Supplementing with commensals has also been
suggested to aid in the remediation of leaky gut, leading to an
improved inflammatory profile systemically.®® The daily intake of
the heat-killed postbiotic L-137 has been linked to improved skin
parameters such as improved TEWL and improved dermatology
life quality index in participants with dry skin.®'

The gut microbes may also interact directly with the intestinal
lumen cells by promoting immune responses. Short-chain
fatty acids (SCFA) such as butyrate, are synthesized and
released in the colon by bacterial fermentation of starches and
fibers.®? Clinical data suggests that patients with AV have an
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underrepresentation of Bifidobacterium and Butyricicoccus,
which are primary producers of butyrate.*® Research suggests
that butyrate may play a key role in improving the epithelial
defense barrier, improving oxidative status, and relieving
mucosal inflammation.®® It does so in part by providing energy
to the gastrointestinal cells.®? Preclinical research indicates that
butyrate may have a pro-apoptotic effect on the cell cycle, as well
as effects on proliferation and differentiation.> This is believed
to be the underlying mechanism in its beneficial effects on
hyperproliferative skin diseases such as psoriasis.>* In addition
to directly providing energy and cell cycle control, butyrate may
also activate regulatory T cells, which could be a connection to
its anti-inflammatory properties.>

Hormones

Balancing androgen levels is used to treat AV in the clinic.
Combined oral contraceptives mitigate the effect of hormonal
fluctuation, improving AV in female patients.* Spironolactone is
a potassium-sparing diuretic with anti-androgenic properties.
It is now used widely to treat female patients with AV and is
considered an alternative to antibiotic therapy.* Spironolactone
is used at doses of 50-100mg/day for treating female patients
with mild-to-severe AV but is contraindicated in patients who
are pregnant or trying to conceive.®*% While efficacious, these
treatments are irrelevant to at least half the population or may
come with unwanted side effects.*

Alternatively, botanicals have been used to mitigate mild effects
of excess androgens in conditions such as menopause and
PCOS. Maca (Lepidium meyenii), for example, is a Peruvian
root used in high altitudes to maintain health and energy and
address female-specific hormonal imbalances such as infertility
and menstrual irregularities.’” In a double-blind, randomized,
placebo-controlled study of early post-menopausal women, the
oral intake of Maca tablets was significantly correlated to an
increase in E2 production and suppression of FSH and LH.*" It
also was linked to an increase in High Density Lipoprotein (HDL)
levels and alleviated the frequency and severity of reported
menopausal symptoms such as hot flushes and night sweats.”
Maca has also been associated with lower serum IL:-6 levels and
mitigated antidepressant-induced sexual dysfunction.®®%® All of
this suggests that Maca could be a useful botanical supplement
for addressing the underlying hormonal component of AV.

Selenium is also now being explored for its role in AV along
with its androgen-modulating properties. Selenium levels
in patients with AV have been reported as lower than in the
general population.® In a double-blind placebo-controlled
study, women with PCOS who supplemented with selenium
for 8 weeks showed significant improvement in AV.4" The study
also noted a decrease in DHEA-S levels, an androgen that has
been shown to be elevated in patients with AV.#' The oral intake
of selenium was also associated with a significant decrease in
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C-reactive protein (CRP) and plasma malondialdehyde (MDA)
levels, both markers for oxidative stress.*' When taking a patient-
centric view, these findings suggest a link between decreased
inflammation, oxidative stress, and AV improvement.

Oxidative Stress

While oxidative stress has not been specifically targeted by
modern medicine in the clinic, many of the natural anti-aging
phytochemicals with purported benefits in the skin in use today
contain anti-oxidative properties. Lycopene, for example, in
high concentrations in tomatoes, has been shown to inhibit
oxidative markers that are generated in the skin during
exposure to ultraviolet (UV) A and UVB.®" The oral intake of
olive oil, long used for its supposed beneficial effects on the
skin, was linked to a dose-dependent increase in HDL and the
intracellular antioxidant glutathione peroxidase (GSH-Px),
and a dose-dependent decrease in plasma oxidized LDL and
other oxidized DNA and poly-unsaturated fatty acid (PUFA)
markers.5? It was also associated with an increase in plasma
concentrations of antioxidants such as tyrosol, hydroxytyrosol,
and 3-0O-methylhydroxytyrosol (MHT), a biological metabolite
of hydroxytyrosol.®? In addition, a systematic review and meta-
analysis concluded that ginger supplementation significantly
reduced MDA levels as well as GSH-Px, both markers for
oxidative stress.?

Sicilian orange, also known as blood oranges or Red Orange
(Citrus sinensis, varieties Moro, Tarocco, and Sanguinello)
has demonstrated high levels of antioxidative properties. A
significant crop grown and exported in high-UV regions such as
Italy and Egypt, blood oranges and their peels are rich sources
of vitamin C.5*%*Their consumption for anti-aging properties is
now being explored. An extract of these Sicilian Red Oranges
has been shown to contain high levels of antioxidants such as
anthocyanins, hydroxycinnamic acids, flavanones, and ascorbic
acid.® A recent study showed that consumption of this complex
decreased UV-induced skin redness, in part by increasing
the total antioxidant capacity of the skin.®® MDA levels were
significantly lower in the active group, indicating a decrease
in lipoperoxide levels due to UV stimulation.®® With the strong
indications for UV damage and its role in AV development and
epidermal integrity, antioxidants may be useful in the mitigation
of this damage, which could improve skin health.

Immune Function

Considering that the systemic drivers discussed here and in
Del Rosso et al’” have been linked to pathways that may drive
generalized immuno-inflammatory activation, targeting and
attenuating components of an irregular immune system could
improve AV outcomes. Curcumin, the golden component
of turmeric, is widely known for its use in Asian and Indian
cuisine. It has also been used for centuries for its anti-
inflammatory properties and is now being investigated for its
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use in inflammatory bowel disease, colon cancer, psoriasis,
rheumatoid arthritis, and a multitude of other inflammatory
conditions.%®% New insights into molecular pathophysiology
now indicate that curcumin may attenuate the generalized
inflammatory response in part by lowering circulating levels
of TNF-a and CRP, key inflammatory mediators released during
injury or tissue damage.® In fact, TNF-a inhibitors used to
treat other inflammatory diseases are sometimes used off-
label to treat cases of severe AV that are not responsive to
other treatments.®” Curcumin may also prevent the onset and
development of an inflammatory response by suppressing the
transcription factor NF-kB, a key regulator of genes associated
with generalized inflammation.®

Indirectly, curcumin mitigates a generalized inflammatory
response through its protective effects as an antioxidant.
Curcumin’s polyphenolic structure acts as a free radical
scavenger, which could improve antioxidant capacity in the
skin to mitigate damage by UV and environmental assaults.®®
It has also been shown to increase the cellular antioxidant
GSH, which would prevent ROS-induced tissue damage.®®
Studies specifically in fibroblasts and keratinocytes have shown
increased protective effects of curcumin against H202.%8

Important in AV, curcumin has also been shown to have anti-
microbial properties against opportunistic microbes such as
S. epidermis and C. acnes. With this, curcumin has been linked
to the suppression of bacterial proliferation and the formation
of biofilms by decreasing adhesion molecules of the microbes.5®
Knowing that antibiotics have proven successful in the treatment
of AV, these antimicrobial properties could also be a tool to
improve outcomes in patients with AV.

Considering curcumin’s compelling therapeutic profile,
much focus has been on improving its limited bioavailability
in its natural form. Patented biotechnology has found that
reconstituting 95% standardized curcumin in non-curcuminoid
oil from turmeric improves bioavailability by almost 700%
compared to curcumin alone.®® With this, the therapeutic
potential of curcumin described for centuries can be incorporated
into dietary intake.

Clinical Support for the Combination of a Standardized Acne
Supplement

As reviewed here, several ingredients have been clincially
studied to improve some of the underlying root causes of acne
on their own. One would expect, then, that combining varying
amounts of key ingredients could theoretically have better
clinical results compared to single target ingredients that have
thus been evaluated in patients with acne. A novel nutraceutical
was recently formulated to include key ingredients to address
multiple systems-wide root causes of acne (Table 1). This
combination nutraceutical could potentially enable less usage
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FIGURE 1. Cross polarized images of baseline and week 12 timepoints
in 3 participants with mild-to-moderate acne.

Week 12

Baseline

of any one specific ingredient and have the benefit of the multi-
faceted approach.

The Standardized Nutraceutical was evaluated in a proof-of-
concept study conducted in 51 adults with non-cystic acne.The
study was approved by an Institutional Review Board (Advarra
IRB, Columbia, MD) and conducted in accordance with accepted
standards for Good Clinical Practices. All participants provided
written informed consent prior to participating, consistent
with the requirements in 21 Code of Federal Regulations (CFR)
50.25. This was a 12-week single-arm prospective study for
women and men aged 18 to 50 years with facial acne ranging
from mild to severe, excluding cystic acne. Participants
discontinued all acne medications and topicals prior to the start
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TABLE 1.

Selection of Key Ingredients in a Standardized Nutraceutical for Skin

Holy Basil Olive Extract Vitamin A
Maca Konjac Root Vitamin B3 (Niacinamide), B5 (Pantothenic Acid), B9 (Folate)
Curcumin Tributyrin Vitamin C
Berberine Probiotic (B. subtilis DE111°) Vitamin D3
Postbiotic (HK L. Plantarum) Lycopene Selenium
Sicilian Orange Ginger Extract Zinc
TABLE 2.

IGA of Acne Severity 2.5 1.7 85 <0.001*
Lesion Count
Inflammatory 8.0 5.2 69 <0.001*
Non-inflammatory 19.4 10.3 87 <0.001*
Bioinstrumentation
Sebumeter 158.1 121.6 72 0.002*
Corneometer 35.0 42.8 74 0.002*
Tewameter 18.6 19.9 41 0.361*

Mean values reported. "Determined through Wilcoxon-signed rank test. +Determined through paired t-test. Significance set at P values <0.05

of the study. Clinical assessments at baseline and weeks 4, 8,
and 12 included Investigator Global Assessment (IGA) of acne
severity, inflammatory and non-inflammatory lesion counts,
and clinical grading of skin health, including post-inflammatory
hyperpigmentation/erythema  (PIH/PIE).  Bioinstrumentation
(corneometer, tewameter, sebumeter) and subjective
questionnaires on perception of efficacy were also completed
at each visit.

Significant and progressive improvements were seen in acne
parameters, shown inTable 2. Specifically, IGA of acne severity
showed a decrease of 30% from baseline to week 12 (baseline:
2.47 + 0.60, week 12: 1.73 £ 0.71) . In addition, IGA scores of
acne severity improved in 85% of the participants by week 12.
Average lesion counts also significantly decreased throughout
the study, with a 35% decrease in inflammatory lesion counts
and 47% decrease in non-inflammatory lesion counts (Table 2).
Overall, clinical grading of skin quality parameters progressively
and significantly improved throughout the study. Notably, post-
inflammatory hyperpigmentation/ post-inflammatory erythema
(PIH/PIE) parameters improved in nearly 80% of participants
by week 12. Skin hydration as measured by the corneometer
also improved in 74% of subjects. Sebumeter measurements
improved significantly with a decrease of 25% as early as week
4 and remained lower than baseline throughout the study.
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Participants also reported improvements at 12 weeks, including
“clearer skin,” “less breakouts,” “less oily skin,” and that their
“acne had improved” (87%). Although preliminary, these results
are promising and warrant further research. A randomized,
placebo-controlled trial is currently underway.

CONCLUSION

Conventional treatments, while shown to be clinically effective
in decreasing the severity of AV, are becoming more challenging
to access with insurance companies often denying prescription
medications for AV. In addition, side effects, including antibiotic
resistance, photosensitivity, and pregnancy contraindications,
are of concern to many patients considering oral therapies for
AV.These barriers to treatment are a significant challenge for AV
patients, leading many to search for alternatives that are safe and
effective. Additionally, therapeutic options that reduce the need
for topical and/or oral antibiotic therapy for AV are an important
focus, as bacterial resistance to antibiotics is a clinically relevant
concern both in the United States and globally.

Dermatologists are also recommending an increasing number
of OTC treatment options as they are more easily accessible
and affordable for patients. While effective, OTC treatments still
target the conventional, local AV pathophysiology described as
4 major pillars at the site of the acne lesion. There is, however,
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substantial support that whole-body factors such as stress, diet
and nutrition, gut and skin microbiome, hormones, oxidative
stress, and immune function contribute to a generalized,
dysregulated immune-inflammatory response. This was
discussed in a recent review from Del Rosso et al.”' Now, the
authors propose the consideration of therapeutics that have
traditionally been used, and have clinical support, to address
these systemic dysregulations on a patient-centric level.

Complementary and alternative medicine (CAM), such as
nutraceuticals, have long been explored for their use in
improving skin health, but the paucity of scientific evidence and
lack of clinical data on the safety and efficacy have limited their
recommendation for use in the clinic for AV. Now, scientific
literature is bridging the gap with clinical evidence that provides
support for a systemic, multi-targeting approach. The approach
does not reject the established, effective therapeutics that are
available to us, rather it proposes an expanded consideration
using evidence-based studies to provide a more comprehensive
approach to AV management. In this paper, we provided the
current evidence suggesting that many botanicals, vitamins,
and minerals may be available to address underlying drivers of
AV that conventional medicines ignore.

When combined, these ingredients may have the potential to
improve AV and skin health. A 12-week proof-of-concept study
showed improvements in AV and skin parameters in adults with
mild-to-severe AV. Although more studies are needed, these
results offer insight into the potential benefits of nutraceuticals
addressing underlying mechanisms that up to now, have gone
largely unexplored. Addressing dysregulation that contributes
to a generalized inflammatory response in a patient-centric
manner may prove to be an important step in expanding our
toolbox in providing more options for AV management and
improving skin health.
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