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Preface

The Integrative Health movement continues to grow and develop in the
United States and throughout the world. The National Institutes of
Health/National Center for Complementary and Integrative Health
notes that more than 30% of adults and some 12% of children utilize
healing approaches outside of conventional medicine [1]. Driven partly
by patients seeking holistic and personalized care, and partly by
clinicians striving to incorporate mental, emotional, functional,
spiritual, social, and community aspects of healing in step with
conventional drug development pathways, there is undoubtedly an
appeal of Integrative Health that enhances the connection between
patient and provider—somewhat of a harkening back to the village
doctor who knew all of the individual stories.

The vast majority of our modern medicines stem from simpler and
more natural beginnings, such as plants used by various world
traditions for generations. Integrative Health offers the chance to look
to these simpler, more elemental therapies for new ideas and
approaches that, ironically, may one day be quite mainstream and may
serve as valuable adjuncts to current allopathic standards of care.

As clinicians, we are sometimes painfully aware of the limitations of
conventional medicine. Indeed, as Celsius once quipped: “Satius est
enim anceps auxilium experiri quam nullum” or “It is better to try a
doubtful remedy than none at all” [2]. Despite the best and most robust
evidence, there are often scenarios where the data is lacking or the
patient simply has not responded to what evidence-based literature
deems best; there may be a need for adjunctive botanical or behavioral
therapy to help mitigate adverse effects of standard care; perhaps the
real or perceived side effects of a group of treatment options actually
outweigh their potential therapeutic benefit, prompting a change of
course; or, more fundamentally, a patient may benefit from a sense of
agency which can come with addressing diet, discussing specific
stressors, or even highlighting the simple concept of sleep hygiene.

In dermatology, we feel this equally or perhaps even more acutely
than other medical fields—we are mandated to treat a number of ill-
defined and chronic inflammatory conditions, most of which have little
chance of cure. We look forward to exploring the concept and



applications of Integrative Dermatology with you, our colleagues and
community, and hope that at the very least, the conversation is
stimulating.

References

1.
https://nccih.nih.gov/health/integrative-health

2.
Spivack BS. A. C. Celsus: Roman medicus. ] Hist Med Allied Sci.
1991;46:143-57.

Reena N. Rupani
Peter A. Lio

New York, NY, USA
Chicago, IL, USA


https://nccih.nih.gov/health/integrative-health

Introduction

Reena N. Rupani
Peter A. Lio

Integrative dermatology is as much a philosophy as itis a
method; it looks to reverse causal factors rather than just stop
symptoms. [1]

What better dermatologic illness to start the discussion of nutrition,
stress, lifestyle, and role of supplements and botanical ingredients than
acne? In this volume we focus on the treatment of Acneiform disorders,
specifically acne vulgaris, with discussion too of rosacea. Assuming a
target audience of skilled dermatologists, internists, pediatricians, and
family medicine providers, standard medical approaches to acne are
considered the foundation upon which our discussion of integrative
therapies will rest.

The first part of the book (Chaps. 1, 2, and 3) begins with a
discussion of the skin and gut microbiome as well as the use of oral
supplements, including pre/probiotics, vitamins, minerals, and
botanical ingredients.

Chapters 4 and 5 will consider non-prescription topical botanical
therapies and essential oils.

In Chap. 6, the somewhat novel (to dermatology) concept of
Apitherapy is introduced, with consideration of naturally derived bee
products, such as honey, propolis, and bee venom, and potential role in
acne/rosacea therapy.

Chapter 7 delves deeply into the hot topic of diet and acne/rosacea,
including not only dairy and glycemic load, but also specific diet plans
(Mediterranean, plant-based, low histamine) as well as anti-
inflammatory dietary approaches.

Chapter 8 discusses the important role of stress in acne and rosacea,
and specific mind-body interventions that can significantly improve
patient outcomes.

For those who are unfamiliar with the field of functional medicine,
Chap. 9 will introduce the core areas of Assimilation/Gastrointestinal,
Immune, Energy, Detoxification, Cardiovascular/Lymphatic,



Hormones/Neurotransmitter, and Musculoskeletal /Cellular Structure,
and the connection between each of these areas and acne/rosacea.

The millenia-old system of Ayurvedic medicine, which originates
from and is still practiced regularly in the Indian subcontinent, is
defined in Chap. 10, with specific relevance to acne/rosacea therapy.

By turn, Chap. 11 explores traditional Chinese medicine as a
complete healing system, and how practitioners characterize and treat
acne/rosacea within this framework.

Finally, Chap. 12 concludes with an introduction to homeopathy, a
more than 200-year-old healing system based on the “law of similars,”
with specific focus on the treatment of acne and rosacea.

We hope that this book is informative and instructive, and helps to
generate ideas for future applications and research.
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Abbreviations

Acne-QoL  acne-specific quality-of-life
AhR Aryl hydrocarbon receptor

AMPs Antimicrobial peptides

AV Acne vulgaris

BCMO1 Beta carotene mono oxidase 1
BPH Benign prostatic hypertrophy

BPO Benzoyl peroxide

CAM Complementary alternative medicine
CBD Cannabinoid

CDC Centers for Disease Control and Prevention
CoNS Coagulase-negative staphylococcus
COX-2 Cyclooxygenase 2

CRH Corticotropin-releasing hormone
CRP C-reactive protein

DAO Diamine oxidase

DHEA Dehydroepiandrosterone

DIM Diindolylmethane

EC Epicatechin

ECG Epicatechin-3-gallate

ECS Endocannabinoid systems

EG Epigallocatechin

EGCG Epigallocatechin-3-gallate

EGFR Epidermal growth factor receptor
EMA European Medicines Agency

FFA Free fatty acids

FODMAP Fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols

FOX01 Forkhead box transcription factor/forkhead box 01



GAGS Global Acne Grading System

GC German chamomile

GL Glycemic load

GTP Phenolic fraction of green tea

H202 Hydrogen peroxide

HIF-1 Hypoxia-inducible factor-1

HMO Human milk oligosaccharides

I13C Indole-3-carbinol

ICAM-1 Intercellular cell adhesion molecule-1

IGA Investigator Global Assessment

IGA-RSS Investigator Global Assessment of Rosacea Severity Score
IGF-1 Insulin-like growth factor-1

IL Insulinemic load

IL-1 Interleukin-1

IL-1A Interleukin-1 alpha

IL-1B Interleukin-1 beta

IL-18 Interleukin 13

IL-6 Interleukin-6

LDC-C Low-density lipoprotein cholesterol

LPS Ipopolysaccharides

LTF Lost to follow-up

MAPK Mitogen-activated protein kinases

MIC Minimum inhibitory concentration

MRSA Methicillin-resistant Staphylococcus aureus
mTOR1 Mechanistic target of rapamycin complex 1
mTORC1 Mammalian target of rapamycin complex
NAD Nicotinamide adenine dinucleotide

NETs Neutrophil extracellular traps

NFkB Nuclear factor kappa B



OR 0dds ratio

PBV  Purified bee venom

PCOS Polycystic ovarian syndrome

PI3K-AKT Phosphoinositol-3-kinase - protein kinase B
PMNs Polymorphonuclear neutrophils

PMS Premenstrual syndrome

PRRs Pattern recognition receptors

PS Phytosphingosine

PSMs Phenol-soluble modulins

PTAC 20% propolis tree extract, 3% tree tea oil, and 10% aloe vera
leaf juice

PVL Panton-Valentine leucocidin

ROS Reactive oxygen species

RR Relative risk

SCFAs Short-chain fatty acids

SIBO Small intestine bacterial overgrowth

TCM Traditional Chinese medicine

TEWL Transepidermal water loss

TLR Toll-like receptor

TNF Tumor necrosis factor

TRP Transient receptor potential

TRPA1 Transient receptor potential ankyrin-1

TRPV Transient receptor potential vanilloid channels (TRPV1-6)
TRPV1 Transient receptor potential vanilloid receptor 1
TTO Teatree oil

VAC Vitex agnus castus

VCAM-1 Vascular cell adhesion protein-1

VEGF Vascular endothelial growth factor
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Microbiome Overview

A relatively new and rapidly expanding field of research involves
characterizing the human microbiome. The microgenome refers to the
genetics of the microbiota, while microbiota are all the microbial cells
of a region or body. The microbiome includes microbiota plus their
genetic material, while the metagenome includes the total genetic
material of microbes inhabiting our bodies and is much more variable
than human genome [1]. The macrobiome refers to the ecological
health and biodiversity of the surrounding environment [2]. It is
estimated that 100 trillion (10%) microorganisms live in and on our
bodies—tenfold the number of human cells [3, 4]. In a square
centimeter of the skin, it is estimated that over 100 distinct species
comprise a total of one million bacteria, and there are up to one billion
microorganisms colonizing this space when factoring in fungi, mites,
and viruses [4-6]. Given each species has a unique genotype comprised
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of thousands of genes, it is humbling to comprehend that the genetic
content of the microbiome far exceeds that of our human genome [7].

There is a large degree of interpersonal diversity in the gut and skin
microbiomes [1]. Twin studies have shown that the microbiome is
influenced by genetics, skin pigmentation, age, and shared
environment; twins also show a high degree of interpersonal diversity
as well [1, 2, 8]. Variability in microenvironments for different sites on
the skin and great variability in external treatment of the skin by
different individuals makes it difficult to establish clear relationships
between the presence of specific organisms and skin functions [9].
However, many microbial genes are preserved among all individuals,
and thus it has been proposed that a healthy “functional core” exists,
resulting from the functional benefit of a given microbiome in a
particular habitat which provides essential metabolic and other
molecular functions, rather than a “healthy microbiome” defined by
taxonomy [1]. A well-functioning microbiome must be resilient to
stressors and disruption [1]. A change in the diversity of microbiota,
such as increased diversity of a normally restricted microbiome habitat
or decreased diversity in one that is typically highly diverse, is
associated with disease [10].

With regard to acne and rosacea, the gut microbiome and skin
microbiome have the most well-studied interactions. In the following
sections, we will highlight the structure and function of the gut and skin
microbiomes in their normal and diseased contexts and review the
microbiome changes in each disease state. Finally, we will review
therapeutic options such as prebiotics and probiotics.

Gut Microbiome

Most extensively studied to date is the gut microbiome. The
microbiome of the human gastrointestinal system is similar to the skin,
as there are also regional differences. The oral cavity, stomach, small
intestine, and large intestine all have distinct microbiomes.
Interestingly, the skin and the gut have the same dominant phyla but in
different proportions [11]. The human gut contains nearly 10 trillion
bacterial cells and over 2000 different species [4]. Lifestyle choices
such as mode of birth delivery and feeding modality, improved



sanitation, introduction of antibiotics and vaccines, a Western diet,
environment, genetic predispositions, and consumption of artificial
nutrients greatly impact the gut microbiota [4, 9].

In the gut, antibiotics were found to cause not only a transient loss
in bacterial diversity but also a long-term loss of microbiome members
beyond the direct antibiotic targets [6]. These changes in the
composition of the microbiome, even after the bacterial density has
been restored, facilitate colonization by pathogens such as vancomycin-
resistant Enterococcus [6]. It can take years until the normal microbiota
recovers, and thus it is essential as dermatologists to be aware of the
impact of short- and long-term antibiotic use in our patients [9].

Gut symbionts such as Bacteroides, Parabacteroides, Clostridium,
Lactobacillus, Bifidobacterium, and Faecalibacterium prausnitzii provide
several determinants of a healthy microbiome, and once established,
these are the main producers of short-chain fatty acids (SCFAs), an
important source of energy from non-digestible carbohydrates [1].
SCFAs are immunomodulatory, inhibiting common pathogens, and
potentially having tumor-suppressive properties [1]. Those gut
microbiota strongly affect adaptive immunity, and the development and
homeostasis of the host is well-known. For example, Bacteroides fragilis
, a2 common commensal, activates regulatory T cells and stimulates
production of anti-inflammatory cytokines, primarily interleukin
(IL)-10 [6].

Diet represents a strong selective pressure on the microbiome, and
breastfeeding favors certain microbial clades from the initial
microbiota which may have assembled at random. Human milk
oligosaccharides (HMO) can be used as the sole carbon source by only a
handful of Bifidobacterium and Bacteroides species [1]. This functional
profile is established early on in life and remains stable thereafter. The
gut microbiota functions include glycosaminoglycan biodegradation,
production of SCFAs, enrichment for specific lipopolysaccharides, and
the production of vitamins and essential amino acids [1].

Disturbances in gut microbiota have been shown to contribute to
diseases of immune dysregulation [6]. Germ-free mice exhibit defective
development of gut-associated lymphoid tissue and mesenteric lymph
nodes, reduced epithelial expression of immune molecules, and
improper T-cell differentiation [6]. Dysbiosis is a disruption of the



normal microbial composition leading to abnormal host-microbe
interactions. An imbalance of oral and gastrointestinal microorganisms
has been linked to various systemic diseases such as obesity,
inflammatory bowel disease, multiple sclerosis, types 1 and 2 diabetes,
cancer, autoimmune diseases such as rheumatoid arthritis, allergies,
and asthma [1, 9, 12]. Studies suggest composition of the gut
microbiome can even affect the efficacy of cancer immunotherapies
[12]. The impact of gut microorganisms on acne and rosacea is still
being elucidated.

The discussion of this section will deal mainly with the gut
microbiome and the relationship to the skin. Amazingly, the intestinal
microbiome can contribute to skin allostasis after a stressor. Gut
bacteria can improve a disturbed barrier of the skin. Administration of
Lactobacillus helveticus decreased transepidermal water loss (TEWL)
and the dermatitis induced by sodium dodecyl sulfate [13]. Another
lactobacillus, Lactobacillus paracasei CNCM 1-2116 , has also been
shown to improve the skin barrier and decrease signs of inflammation
of the skin [14-16]. In addition, wounded mice had accelerated wound
healing after eating Lactobacillus reuteri [17].

Acne and the Gut Microbiome

One theory supporting cross talk between the intestinal commensal
bacterial and inflammatory mediators of acne pathogenesis suggests
that diets with a high glycemic load, which have been implicated in
acne, lead to increased insulin and insulin-like growth factor-1 (IGF-1).
These increases in insulin and IGF-1 then lead to increased expression
of the metabolic forkhead box transcription factor (FOX01). The FOX01
goes on to trigger mammalian target of rapamycin complex (mTORC1)
which then mediates acne lesion formation by sebaceous gland
hyperplasia, lipogenesis, and hyperplasia of infundibular keratinocytes
[18].

The above theory was evaluated in patients who were
supplemented with Lactobacillus rhamnosus SP1. The study by
Fabbrocini et al. was of 20 adults (14 women and 6 men) who were
treated for 12 weeks with the above Lactobacillus probiotic [19]. The
patients had skin biopsies before and at the end of the 12 weeks’
treatment period and were found to have a significant reduction in IGF-



1 and FOXO1 gene expression. In addition, the patients in the probiotic
groups were rated to be improved/markedly improved versus placebo
(adjusted odds ratio 28.4). A second theory supporting acne and GI
dysfunction includes a role for the brain in addition to the gut and a
hypothesis that the gut-brain-skin axis suggests that upregulation of
substance P is seen in both acne and intestinal dysbiosis [18]. A third
theory suggests that hypochlorhydria is associated with acne, and, with
low levels of acid in the small intestine, there may be some small
intestinal bacterial overgrowth which then leads ultimately to systemic
inflammation [18, 20].

Gut Microbiota in Acne Patients

Studies to define the gut microbiome date back to the 1930s [21] and
then move into recent times. In two recent studies, the gut microbiota
has been evaluated in acne patients versus healthy controls [22, 23].
Deng et al. examined 43 Chinese treatment-naive acne patients and
compared their microbiota to healthy controls [22]. Stool samples were
collected and analyzed, and acne patients had less diversity of their gut
flora. The patients with acne also had specific differences including
more of the phylum Bacteroidetes and less of the Firmicutes. The acne
patients also had less of four other groups including Clostridia,
Clostridiales, Lachnospiraceae, and Ruminococcaceae genera.

In a second study of 31 patients and matched controls—who had
not used systemic antibiotics, retinoids, corticosteroids, or
immunosuppressants in the last 2 months—stool samples were
obtained and analyzed [23]. There was a significant difference between
the two groups with respect to gut microbiota. Actinobacteria was
reduced in the acne patients (0.89%) versus control (2.84%, P = 0.004),
and Proteobacteria was increased in acne patients (8.35%) versus
controls (7.01%, p = 0.031). Acne patients, at the genus level, had less
Bifidobacterium, Butyricicoccus, Coprobacillus, Lactobacillus, and
Allobaculum. There is speculation that such changes in the microbiota
lead to an environment that is more inflammatory and may have far-
reaching effects from the gut to the skin and an overall systemic
inflammatory state.



Studies of Interventions that May Help Acne
Patients

Both oral and topical interventions have been studied with respect to
acne patients. An early study looking at oral supplementation of
patients with freeze-dried L. acidophilus and Bifidobacterium as an
addition to therapy showed patients with better clinical outcomes and
with better tolerance to antibiotics [24]. Later studies again have
shown that probiotics with antibiotics give a more rapid improvement
[25]. In a study from 2013 [26], when women were given minocycline
alone, probiotics alone, or both minocycline and probiotics, all groups
improved, with the combination group doing the best. The probiotic
used in this study consisted of Lactobacillus acidophilus, Lactobacillus
delbrueckii subspecies bulgaricus, and Bi fidobacterium bi fidum.

Plant extracts that may influence the gut microbiome and then help
treat acne were reviewed by Clark et al. [27]. Studies which were
randomized, controlled trials are reviewed here. Green tea extract
(1500 mg of decaffeinated extract) was shown to decrease acne lesion
counts in women ages 25-45 years old [28]. Gugulipid, which has
antimicrobial as well as anti-inflammatory properties, was compared to
500 mg of tetracycline and found to be slightly more effective, and
patients felt the skin to be less oily [29]. Berberine, a substance used in
traditional Chinese medicine, which is believed to help with insulin
resistance, was shown to be as effective as minocycline in patients with
acne [30].

Rosacea and the Gut Microbiome

Patients with rosacea have been found to have more gastrointestinal
illnesses. The increase in incidence in Helicobacter pylori , small
intestine bacterial overgrowth (SIBO), inflammatory bowel disease,
celiac disease, and irritable bowel syndrome have all been documented
in the literature [31, 32]. Treatment of H. pylori and SIBO with
antibiotics has been shown to improve rosacea in patients, although the
connection between H. pylori and rosacea remains controversial.
Interestingly, treatment of SIBO with a single 10-day course of rifaximin
had a sustained remission of disease up to 3 years in some patients
[33].



Since there is an association between Gl illness and rosacea, the role
of the gut microbiome in these illnesses is an area of interest.
Recommendation for increased prebiotics for the rosacea patient
makes sense, as this would promote a healthy gut microbiome. In fact,
one case report using a high-fiber diet showed an improvement in
rosacea, thought to be a reflection of shorter gut transit time [34].

Examination of the stool from Korean rosacea patients versus
controls also found no statistical difference in the microbial diversity
[35]. The patients had a similar amount of bacteria, but of a different
composition. There were differences in the overall percentages of the
unique genera. For example, Acidaminococcus and Megasphaera were
significantly increased in rosacea patients, and Methanobrevibacter
were significantly less abundant in rosacea patients. The influence of
each of these bacteria on the gut-skin connection has yet to be
determined [35].

There is less data with respect to which pre- and probiotic
treatments will help treat rosacea. A single case report of scalp rosacea
responded to low-dose doxycycline and a probiotic of an 8-week course
of doxycycline 40 mg once a day and probiotic therapy twice a day
(Bifidobacterium breve BRO3, Lactobacillus salivarius LS01) [36].
However, the gastrointestinal system’s microbiome remains a target of
interest in this condition, and the agents which help in the treatment of
acne may also be beneficial for the treatment of rosacea.

Skin Microbiome

Formation of the Skin Microbiome

Microbiome interactions may begin as early as in utero via the placenta,
which has a rich microbiome. The skin, however, is primarily colonized
by bacteria at birth by either the mother’s vaginal flora (for vaginal
deliveries) or by maternal skin flora (for cesarian sections), starting at
very low density across the body [6, 37]. Lactobacilli dominate in
neonatal skin versus propionibacteria in the mother [2]. Bacillus,
Clostridia, and Actinobacteria are the most frequent classes found in
infant skin [6]. Skin colonization by commensal skin microorganisms
continues during breastfeeding [38]. Microorganisms from the
environment also begin to colonize the skin, scalp, perigenital, and



perioral areas such that, by adulthood, a final state of equilibrium is
achieved with a highly diverse commensal/mutualistic microbiota that
is unique at genus level for each individual [38].

Infants and children showed greater diversity than adults, and more
than half of the bacterial sequences were either Streptococcus,
Staphylococcus, Propionibacterium, Prevotella, or Corynebacterium [39].
Children’s microbiomes in specific body habitats differ globally from
the same sites in adults in terms of bacterial composition [6]. A
continuous, gradual shift in the most dominant members of the skin
microbiome from 3 weeks of age to adulthood occurs, with
Streptococcus species becoming less dominant as Propionibacterium
species increases [39].

The skin develops distinctive skin habitats that evolve with onset of
puberty, aging, and environmental exposures [6]. During puberty, skin
microbiota begin to be dominated by lipophilic bacteria, which reflect
sexual maturation and is associated with increase in activity of
hormone-stimulated sebaceous glands [8]. On adult skin,
Propionibacterium, Staphylococcus, and Streptococcus comprise more
than 60% of the total skin microbiome [39].

Composition of the Skin Microbiome

As stated previously, the composition of a “healthy microbiome” seen in
the absence of any overt disease is difficult to fully characterize, as
there is no ideal set of specific skin microbiota, but rather a functional
ideal that can be created by many different microorganisms [1].

Microbiota of skin can be transient or resident, the latter being
commensal skin microbiota that are in homeostasis with the host [5].
Considering that the skin is cool, dry, slightly acidic overall, and
constantly shedding, the microbiome must be specially adapted to
coexist with host cells despite various host antimicrobial defenses [4,
37, 40].

Bacteria are not uniformly distributed in the stratum corneum: the
highest density is the surface layers, and very few bacteria exist near
the stratum granulosum [5]. Microbes have been shown to extend down
follicles and glands and into the dermal and fat component [5, 37]. The
diversity of microbes of the skin stays relatively stable over time in a
given individual [9].



The diversity and abundance of microbial flora depends on the
topographical regions of the body that have distinctive characteristics
(pH, moisture, salinity, sebum content) as well as genotype, age, gender,
ethnicity, occupation, lifestyle, geographical location, hygiene, use of
medications or antibiotics, cosmetics use, physiological injury, and even
psychological anxiety [5, 9, 38, 40-42]. Endocrine and metabolic
changes within the cutaneous microenvironments can directly impact
the metabolic requirements and pathogenicity of various skin
microorganisms [38].

Gender differences in skin microbiota may be due to variations in
hormone production, sweat rate, sebum production, surface pH, skin
thickness, hair growth, and cosmetics use.

There are many components of skin that shape a given local skin
microbiome habitat. There is a distinct microbial community at the
sebum-rich pilosebaceous unit; these microbes, like Cutibacterium
acnes (formerly Propionibacterium acnes), can survive in this anoxic,
lipid-rich environment by producing free fatty acids from sebum [37,
43]. Sebaceous glands constitutively express several antimicrobial
peptides (AMPs) that are specific to multicellular organisms, such as
cathelicidin, B-defensins, and antimicrobial histones, to help regulate
microbial colonization [37].

Beyond these intrinsic components of the skin, external factors and
individual behaviors create constant shifts and alterations of skin
surfaces based on whether the skin is exposed or occluded, the degree
of detergent or biocide use, the application of topicals and cosmetic
products, occupational exposures, and the geography and composition
of the home environment [37].

Topographical Variation in SKin Microbiome

Skin microbial composition is highly heterogeneous, with a great deal
of variation among individuals and within a person, depending on the
local microenvironment of a specific body site [2]. These site-based
variations in microbes imply that no distinct “healthy microbiome”
taxonomical community can be applied to the skin as a whole [37]. In
addition, compared with the gut and oral microbiomes, the microbiome
of the skin has the greatest variability over time [1].



The box lists the four predominant phyla and their relative
percentage of composition of the total skin bacterial commensals [37,
40, 44]. Interestingly, the more highly culturable organisms S.
epidermidis and C. acnes are commonly thought to be dominant bacteria
residing on the skin, but they consisted of <5% of the microbiota
captured by DNA extraction techniques [45].

Skin Microbiome Composition

Actinobacteria (52°¢)
Gram-positive, aerobic, e.g., Propionibacterium, Corynebacterium,
Micrococcus, Brevibacterium

Firmicutes (24°¢)
Gram-positive, e.g., Staphylococcus, Bacillus, Enterococcus, Gemella,
FEubacterium

Proteobacteria (17°4)
Gram-negative, Enterobacteriaceae and non-fermentative baccilli;
Pseudomonas, Stenotrophomonas, Acidovorax, Bradyrhizobium,
Neisseria, Serratia, Methylobacterium, Sphingobium,
Diaphorobacter, Enhydrobacter

Bacteroidetes (7°¢)
Gram-negative, Bacteroides fragilis, Flavobacteriales

In general, there are three broad cutaneous microenvironment types
with their own characteristic microbial communities. Sebaceous gland-
rich skin such as the forehead, external auditory canal, manubrium,
retroauricular crease, and back harbor Propionibacteria, Staphylococcus
species, and Malassezia predominantly [5, 8, 40, 42]. Moist areas, such
as the toe web space, intergluteal cleft and axilla, inner elbow, and back
of the knee, have abundant Corynebacterium species and also harbor
gram-negative bacilli and Staphylococcus species [40, 42]. Moist areas
are typically more stable, whereas dry environments have more change
in composition [33]. Drier and more temperature-variable areas such
as buttocks, forearms, and parts of the hands and legs have the most
diversity, a greater prevalence of gram-negatives such as (-
proteobacteria and Flavobacteriales, but the lowest colonization in



absolute numbers [5, 40, 42]. Proteobacteria were previously thought
to rarely colonize the skin and only as gastrointestinal contaminants,
but are now clearly a significant part of the skin microbiome [6, 10, 44].

Other resident microorganisms present on the skin include viruses
and eukaryotes, such as fungi, protozoa, and arthropods. Malassezia
globosa (formerly Pityrosporum ovale), Malassezia restricta, and
Malassezia sympodialis are the most frequent fungal isolates; they are
lipophilic and frequently associated with sebum-rich areas of the skin
[9]. Candida albicans and Saccharomyces are common yeasts that are
pervasive on healthy skin [1, 9].

Lesser known skin microorganisms include protozoa, such as
Blastocystis, and eukaryotes of the phylum Arthropoda, which include
Demodex mites [1]. Demodex favor sebaceous skin—Demodex
folliculorum is found in hair follicles in clusters with other mites of the
same species, while Demodex brevis is a smaller mite and resides alone
in sebaceous glands or meibomian glands of the eyelid rim [9].

The skin virome is least well-known, especially for RNA viruses.
There does appear to be a high diversity of DNA viruses on human skin,
but it is not yet clear if these are part of the skin microbiota or if they
involve some mutual benefit to the host such as antimicrobial activity
[9, 46]. A combination of stand-alone viruses and helper viruses has
been detected in the follicular microbiome, suggesting that some
mutualistic relationships may be critical to their colonization of the
skin [47]. The virome is primarily comprised of bacteriophages, which
provide an additional means of horizontal gene transfer among
otherwise distantly related bacteria and are known to be present in
Staphylococcus, Pseudomonas, and Propionibacterium species [1, 46].

Function of the Skin Microbiome

As the largest human organ, the skin provides a barrier to the outside
world and to the macrobiome while also playing an important role in
adapting our bodies to changing environments. Keratinocytes have
been shown to function as an independent steroidogenic organ with the
capacity to produce a wide variety of hormones, neurotransmitters, and
cytokines that can potentially influence our physiology and possibly
even our emotions [2]. Microbial-host interactions play an integral role
in the maturation and homeostatic regulation of keratinocytes and host



immune networks, with systemic implications for our overall health
and well-being [2].

The skin microbiome has several key functions. Commensal bacteria
help protect us from infection and invasion of pathogens by physically
occupying space, competing for nutrients, and producing bacteria-
specific AMPs called bacteriocins, which function to suppress
competitor species [37]. In addition, the skin microbiome plays a
critical role in the education and priming of adaptive immunity and in
promoting host innate immunity [37].

Colonization of the skin during early neonatal life is essential for
establishing adapted immune responses and tolerance to commensal
microorganisms [38]. Early occupation of the skin by specific microbes
triggers local activation of the host immune system in ways unique to
infancy. For example, colonization by Staphylococcus epidermidis is
associated with induction of S. epidermidis-specific T regulatory cells in
neonatal, but not adult, skin [39]. These highly activated regulatory T
cells abruptly flow into the neonatal skin, resulting in T-cell inhibition
and tolerance to these commensals [38].

Commensal microbes epigenetically prime antigen-presenting cells
to inform adaptive immunity, promoting self-tolerance and tolerance of
commensal microbes via induction of regulatory T cells at steady state
while also affecting host innate immunity. The skin’s immune system
can control the microbiome as well, reacting and modifying in response
to a changing microbiota. Many skin microbes produce short-chain
fatty acids as their metabolic waste, and thus the quantity of SCFAs can
serve as a marker of microbial load and allow the activation status of
keratinocytes to shift toward either tolerance or inflammation [48].
Keratinocytes are actively involved in the immune system and
constitutively express AMPs such as cathelicidin and -defensins 1 and
3 [37]. This expression of AMPs, as well as of cytokines and
chemokines, can be quickly increased when keratinocyte pattern
recognition receptors (PRRs) such as Toll-like receptor 2 (TLR2) detect
bacterial lipoproteins, nucleic acids, and cell wall components [37].
This results in direct antimicrobial effects as well as recruitment and
education of additional immune cells involved in innate and adaptive
immunity including dendritic cells, macrophages, mast cells, natural
killer cells, and a wide variety of T cells [37].



In addition to modifying keratinocyte behavior, the skin’s resident
microorganisms can help with wound healing and in strengthening the
epidermal barrier [37, 48]. S. epidermidis is relatively unique in its
ability to recruit and affect the function of cytotoxic T cells, using these
effector T cells to modulate keratinocyte behaviors in wound healing
and defense against pathogens [48]. After skin wounding, S. epidermidis
inhibited TLR3-driven inflammatory cytokine production in cultured
keratinocytes, reducing levels of inflammation [9, 33, 37]. In addition,
activation of TLR2 in keratinocytes by S. epidermidis increases the tight
junction barrier in cultured keratinocytes, helping maintaining barrier
homeostasis [37]. S. epidermidis produces antibacterial peptides
(bacteriocins) which prohibit colonization with pathogenic strains of S.
aureus and other potential pathogens [2].

Staphylococcus epidermidis , which comprises more than 90% of all
aerobic resident microbiota, does have the potential to cause serious
infections, but primarily acts as a key commensal for healthy skin
function. Of note, S. epidermidis is more than a single microbe;
individual strains vary significantly in their genome content, functional
potential, and relationship to the host immune system [48]. S.
epidermidis produces peptides called phenol-soluble modulins (PSMs)
that have potent antimicrobial functions that can selectively kill the
skin pathogens Streptococcus pyogenes, Escherichia coli, and S. aureus—
even inhibiting S. aureus biofilm formation while not harming other S.
epidermidis [2, 6, 37]. PSMs produced by S. epidermidis and
Propionibacterium species cooperate with host-derived AMPs
(antimicrobial peptides made by keratinocytes, including 3-defensin 2
and cathelicidin) to promote neutrophil recruitment and increase
bacterial killing [8]. AMPs are abundant on skin and can reduce
pathogens in even nano-molar amounts [6, 8]. PSMs can also be
incorporated into neutrophil extracellular traps (NETSs), which are
another innate host defense against infection [6, 9, 37]. Staphylococcus
aureus strains also produce PSMs, but these have minimal antimicrobial
activity and instead induce lysis of neutrophils, whereas S. epidermidis
PSMs have bacteria-killing activity but do not harm neutrophils [6].

Other commensal bacterial functions have also been characterized.
C. acnes is capable of inhibiting MRSA by fermenting glycerol, a
metabolite that naturally occurs in the skin, into a number of short-



chain fatty acids that result in a decreased intracellular pH within S.
aureus to inhibit its growth [37]. In addition, Propionibacterium species
and other gram-positive bacteria increase keratinocyte expression of
AMPs [6]. C. acnes and Staphylococcus epidermidis can make
antimicrobial free fatty acids by hydrolyzing sebum triglycerides and
thus lower the pH of the skin surface [3]. This makes the skin
inhospitable for pathogens such as S. aureus and Streptococcus
pyogenes but allows less virulent coagulase-negative Staphylococcus
and Corynebacterium to flourish [3].

Staphylococcus aureus is a common pathogen in skin diseases and
systemic infections; however, S. aureus colonizes the skin of about 20-
30% of the population [49]. S. aureus is relatively resistant to host
defenses due to alterations in the charge of the bacterial cell surface,
production of defensin-blocking staphylokinase, and formation of
cathelicidin-cleaving aureolysin [49]. S. aureus is also able to evade
phagocytes by inhibiting opsonization and by scavenging free radicals
[49]. Unfortunately, there have emerged many antibiotic-resistant
strains, including methicillin-resistant S. aureus (MRSA), as well as
resistance to kanamycin, tobramycin, bleomycin, tetracycline, and
vancomycin [49]. Use of topical probiotics may have a role in
decreasing S. aureus burden; for example, C. acnes can function as a
probiotic that suppresses growth of S. aureus, in particular community-
acquired MRSA, through fermentation of glycerol [50].

Dysbiosis of the Skin Microbiome

Skin microbiota change the most rapidly, followed by gut and then oral
sites [7]. The impact of environmental factors such as climate,
temperature, UV exposure, lifestyle, and nutritional status on microbial
communities needs further characterization [38]. Frequent hand
washing has been reported to disturb the skin barrier, resulting in skin
irritation and changes in the hand microbiome; cosmetics, hygiene
products, makeup, and moisturizers have also been implicated in
modifying the skin microbiome [38]. Antibiotics, radiotherapy, and
chemotherapy may also impact microbiota [38]. Shifting of microbial
communities that alter host-microbiome interactions can been
associated with disease [9]. However, it is not always clear if dysbiosis
leads to skin disease or if it is seen as a consequence [37].



While most cutaneous microorganisms are harmless and even
beneficial, some resident microorganisms are potentially pathogenic
under certain conditions and are referred to as “pathobionts” [8]. The
distinction between harmless or pathogenic lies not only in the
inherent properties of the microbe but in the health of the skin
ecosystem, barrier integrity, and other interrelated local factors [2].
Biofilms are multicellular, surface-attached agglomerations of
microorganisms whose regulation involves quorum-sensing systems.
Biofilm state bacteria present different metabolic and physiological
functions that render them more virulent and resistant to antibiotics
[51]. Biofilm formation is an essential staphylococcal virulence factor
[9]. Biofilms can also be made by S. aureus, S. epidermidis, C. acnes, and
Malassezia [51].

Acne and the Skin Microbiome

Acne vulgaris (AV) is absent in non-Westernized individuals in Papua
New Guinea and Paraguay and rare in some other communities with
hunter-gatherer diets [4, 9]. In most Westernized countries, the
incidence of acne is up to 80%), and it is speculated that the high
glycemic index loads in the Western diet could lead to increased
androgens, increased insulin-like growth factor-1, and altered retinoid
signaling [4, 9]. AV is correlated with a surge in androgens that
influence sebum production, cellular differentiation, altered
keratinization, proliferation, lipogenesis, and comedogenesis in
sebocytes and keratinocytes [33], as well as the host inflammatory
response, thought to contribute to the inflammatory acne lesions [43].

Puberty-associated development of sebaceous glands coincides
with age-related increased skin colonization with Actinobacteria such
as Propionibacterium (comprising 90% of the pilosebaceous unit) and
Corynebacterium [43, 52]. These altered follicles are then thought to be
primed to develop acne lesions under certain circumstances, such as
altered bacterial colonization and association with C. acnes [9].

C. acnes is an aerotolerant, anaerobic bacterium that is susceptible
to ultraviolet radiation and is found in greatest density deep in the
partially anoxic follicles [3]. C. acnes survives by breaking down
triglycerides in sebum, releasing free fatty acids (FFAs), and obtaining
energy in the process [3]. C. acnes also secretes porphyrins, which



oxidize squalene, and this combination of FFAs and oxidized squalene
acidify and weaken the skin and promote comedo formation [33, 43].

Interestingly, one study demonstrated that samples from patients
with acne had higher amounts of C. acnes and more follicles containing
C. acnes compared to control samples [9]. However, in another study,
acne-affected skin versus healthy skin showed no difference in relative
abundance of C. acnes, but certain C. acnes strains, based on their
phylotype, were highly associated with acne [53]. On healthy skin,
those strains were less abundant, and other strains were more
prevalent [53]. These acne-associated strains carry unique genetic
elements, not present in the strains associated with healthy individuals,
which may contribute to virulence and pathogenicity, although the
methods of this study have been questioned as to whether true
deductions can be made [53, 54]. The sebum of acne patients contains a
higher amount of squalene peroxide and decreased vitamin E, which
may contribute to the growth of different C. acnes strains [33]. Two
strains classified as ribotype 4 and ribotype 5 were unique only to acne
patients; both carried similar genetic elements and are now thought to
play a role in the pathogenesis of the disease [53]. While C. acnes was
found to be the predominant species (87%) in healthy skin, follicles
afflicted with acne are colonized by multiple other bacterial species,
including other commensal microorganisms, such as Staphylococcus
epidermidis, Propionibacterium humerusii, and P. granulosum [53, 55].

Acne-associated C. acnes strains induce significant inflammatory
responses in keratinocytes, sebocytes, and peripheral blood
mononuclear cells, and this does not occur in non-acne-associated
strains [43]. Biofilm formation by C. acnes may contribute to
keratinocyte adhesion and activation of insulin-like growth factor-1
receptor signaling and upregulation of filaggrin, causing keratinocyte
differentiation and proliferation, and ultimately comedone formation
[43, 51]. C. acnes strains associated with acne produced more
porphyrins and were stronger biofilm producers, traits that may confer
protection from antibiotics and promote more invasive infections [43,
51]. Vitamin B12 supplementation alters the transcriptional activities
and increases porphyrin production in acne-associated C. acnes strains,
while health-associated C. acnes strains do not respond to vitamin B12
supplementation [43].



C. acnes then further induces inflammation in acne via binding of
TLR-2 and TLR-4 on keratinocytes and inducing subsequent
inflammatory cascades such as through monocytes, activates
complement, and promotes conversion of naive T cells into Th 17 cells
[43]. Local epithelial injury and inflammation ensues with the secretion
of hyaluronidases, lipases, phosphatases, and proteases and induction
of matrix metalloproteinases [9, 43].

Several studies suggest that C. acnes can be inhibited by S.
epidermidis through production of succinic acid, which has anti-C. acnes
activity, and production of polymorphic toxins that are antibacterial
[43]. Additionally, S. epidermidis secretes staphylococcal lipoteichoic
acid, which could reduce C. acnes-associated inflammation by indirectly
inhibiting TLR-2 expression in keratinocytes [43, 48]. Furthermore, S.
epidermidis abundance is shown to increase at the expense of C. acnes,
suggesting that staphylococci, especially S. epidermidis, may protect
skin against acne, but further studies are needed to confirm this [43].

Malassezia may also induce acne, and acne lesions have been shown
to be significantly reduced after administration of antifungal drugs [43].
It is speculated that Malassezia species might switch to a pathogenic
state when its growth is not controlled, leading to impaired skin barrier
function, inducing inflammation and hyperproliferation of skin cells [9].
Some have proposed that Malassezia, whose lipase activity is ~100
times that of C. acnes, is the cause of refractory acne. Malassezia
restricta and Malassezia globosa can be isolated from young acne
patients [43]. Further study of this potential pathobiont is warranted.

One small study by Chien et al. looked at four female acne patients
undergoing therapy with oral minocycline 100 mg twice daily for
4 weeks. The study showed an initial decrease from baseline of
bacterial diversity followed by varying recovery rates at 1 week and
8 weeks after stopping therapy. A 1.4-fold reduction in C. acnes was
seen with recovery following cessation of treatment. There was a
transient 5.6-fold increase in Pseudomonas species immediately
following antibiotic treatment, as well as a persistent 1.7-fold increase
in the relative abundance of Streptococcus species, and 4.7-fold
decrease in the relative abundance of Lactobacillus species 8 weeks
following antibiotic treatment withdrawal [56].



The presence of resistant strains of C. acnes to antibiotics such as
erythromycin (over 50%), azithromycin (82-100%), and clindamycin
(90%) can manifest as a recurrence of acne after antibiotic therapy
[43]. Furthermore, when patients are treated again with antibiotics, the
efficacy of such drugs can be reduced or voided. A high proportion
(52%) of acne patients carry at least one C. acnes strain resistant to
clindamycin, and when topical clindamycin was administered for
16 weeks for acne treatment, the amount of resistant C. acnes was
increased by 16 times from the baseline [43]. The use of macrolides for
acne has led to at least 30% of the S. epidermidis from acne patients to
also show resistance to erythromycin and clindamycin [43]. Mono-
therapy with topical erythromycin also led to a relative abundance of S.
aureus of the nostrils, from 15% to 40% [43].

Doxycycline resistance is also on the rise, and to a much lesser
degree, minocycline resistance has been observed [43]. Other
antibiotics, including trimethoprim-sulfamethoxazole, levofloxacin,
rifampin, dapsone, and metronidazole have also been used for acne
[43]. Gram-negative folliculitis and pharyngitis are also associated with
antibiotic therapy of acne and likely are opportunistic infections
resulting from disturbed microbial community ecology on the skin and
in the airways, respectively [52]. Newer tetracyclines such as
lymecycline and sarecycline are now available, and how they may
impact the skin microbiome is yet to be determined.

Given the above findings and increasing antibiotic resistance among
C. acnes and S. epidermidis strains to macrolides (such as erythromycin,
clarithromycin, azithromycin) and clindamycin (a lincosamide)
worldwide, replacing antibiotics with therapies that do not place
selective pressures on our commensal microbiota is critically
important. In addition, to reduce the emergence of antibiotic resistance,
it is currently recommended that topical antibiotics be used in
combination with benzoyl peroxide (BPO) or a retinoid in acne
treatment. It is also recommended that oral antibiotics not be used
longer than 12 weeks. Studies have shown that combining clindamycin
with BPO or retinoid for topical application not only significantly
reduced the total number of C. acnes on the skin but also lowered
antibiotic resistance of C. acnes to erythromycin and clindamycin [43].



Probiotic topical application with a beneficial microorganism may
have a role in the treatment of acne. Topical probiotics have been
shown to modify the skin barrier and increase the antimicrobial
properties of the skin [57]. Streptococcus thermophiles has high levels of
neutral sphingomyelinase, which may lead to sphingomyelin hydrolysis
[58]. When the bacteria were applied as a cream for 2 weeks on elderly
women'’s forearms, it led to a significant increase of stratum corneum
ceramide levels [59]. Additionally, the ceramide phytosphingosine (PS)
can exhibit direct antimicrobial activity against C. acnes [57]. A pilot
study of the clinical application of 0.2% PS versus placebo over 60 days
revealed an 89% reduction of acneiform papules and pustules [60].
Additionally, succinic acid, a fatty acid fermentation product of
Staphylococcus epidermidis, can inhibit the growth of C. acnes [50].
Strain K12 of S. salivarius and L. paracasei NCC2461 have been shown
to inhibit inflammatory pathways on epithelium and could also be
candidates for further study in acne [57].

A randomized, double-blinded, placebo-controlled trial studied the
use of a lotion containing Enterococcus faecalis , which makes an
enterocin that is highly bacteriocidal against C. acnes, over 8 weeks in
patients with mild to moderate acne [61]. The study showed a
statistically significant reduction of inflammatory pustular lesions, but
not of comedones, compared to placebo [61]. A reduction in acne count,
size, and associated erythema and improved skin barrier repair and
reduced ski microflora was again noted during a clinical study of
Lactobacillus plantarum 5% extract, but not at 1% [57].

Another potential therapeutic could involve topical prebiotics, such
as glucomannans, which have been found to stimulate the immune
system and the growth of beneficial probiotic microorganisms, such as
Lactobacillus, while inhibiting undesirable bacteria [62]. An in vitro
study showed that the growth of Propionibacterium acnes was inhibited
by various Lactobacillus strains in probiotics, and this inhibition was
enhanced significantly in the presence of konjac glucomannan
hydrolysates [62].

Correcting microbiome dysbiosis by application of commensal skin
bacteria is an area for further research. In addition, vaccines for acne
using bacterial targets are also being explored [43]. Given the degree of
diversity in an individual’s cutaneous microbiome, topical prebiotics,



probiotics, and vaccines will most likely be adjuvants in a broader
therapeutic plan that will include changes in lifestyle, diet, hygiene
practices, and more [63].

Recommendations of Oral Acne Treatments

* Increased fiber (greater than 20 g a day)
Probiotics

- Lactobacillus rhamnosus SP1
- Lactobacillus acidophilus, Lactobacillus delbrueckii subspecies
bulgaricus, and Bi fidobacterium bi fidum

Green tea extract

Gugulipid

Sunder Vati

Some Ayurvedic plant extracts

Rosacea and Skin Microbiome

Rosacea can be divided into four subtypes: erythematotelangiectatic,
papulopustular, phymatous, and ocular; these subtypes are based on
specific clinical manifestations and morphologic characteristics [64].
Abnormal sebaceous glands, changes in the cutaneous vascular and
lymphatic system, and dermal matrix degeneration are thought to all
play a role in the pathophysiology of rosacea [64].

In addition to Malassezia and Propionibacterium, the sebaceous unit
is colonized by Demodex skin mites, particularly D. folliculorum and D.
brevis. This predilection may in part be explained by lipases produced
by Demodex, allowing the mite to utilize sebum as a food source. Other
nutritional sources may be cellular debris or bacteria such as C. acnes
that reside in the pilosebaceous unit [52]. Demodex increases in
prevalence with age, and increased density is associated with
erythematotelangiectatic and papulopustular rosacea.

Demodex mites are found in increased numbers on the skin of
rosacea patients; in one study, D. folliculorum density was 5.7 times
higher in rosacea patients than in healthy volunteers [65]. In another
study, D. folliculorum was detected at a tenfold increased density and in



increased frequency (90% vs 12%) of the 92 rosacea subjects [66].
Accordingly, a higher gene expression rate for pro-inflammatory
cytokines and broad immune system activation was noted with
increased numbers of mites [65]. An inverse relationship between D.
folliculorum density and inflammation markers in the skin of rosacea
patients has also been observed, with differences observed between
rosacea subtypes [65]. Hair follicle infestation was associated with
intense perifollicular infiltrate of predominantly (90-95%) CD4
helper/inducer T cells [66]. Increased number of macrophages and
Langerhans cells were only seen in those subjects with a positive D.
folliculorum finding [66].

Rosacea patients have abnormal activation of the innate immune
pattern recognition receptors, expressing higher amounts of TLR2 than
healthy subjects [9, 64]. Those with rosacea also have higher epidermal
expression of TLR2 than healthy subjects, triggering a pattern of
abnormal production of cathelicidin antimicrobial peptides and
increased expression and activity of serine protease kallikrein that is
characteristic in rosacea [9, 64]. Additionally, the Demodex-associated
microbiota, in particular Bacillus oleronius, which is not typically found
in the commensal skin microbiota, triggers rosacea-like inflammation
[52].

While Demodex mites do not seem to be the sole cause of rosacea,
they may represent an important cofactor, especially in papulopustular
rosacea [66]. Immunohistochemical findings suggest that a delayed
hypersensitivity reaction, possibly triggered by antigens of follicular
origin, probably related to D. folliculorum, may occur, stimulating
progression of the affection to the papulopustular stage [66]. Mites may
play a role in exacerbation of rosacea either by disrupting the skin
barrier or by triggering TLR2 activation through chitin in the insect
cuticle or by the bacteria that live in the digestive tract of Demodex that
is released into surrounding tissues, triggering further tissue
degradation and inflammation [9]. A genetic predisposition in the host
changes ecological characteristics in the skin, influencing a shift in the
microbiome, and Demodex may take advantage of these changes,
evoking a response which makes the skin susceptible to UV exposure,
alcohol, hormone fluctuations, and bacterial overgrowth (such as S
epidermidis) on developing papules [9]. Age-specific modulations of



TLR expression might play an essential role in the course rosacea as
well [9].

Because Demodex are present on healthy skin, and considered as
part of the commensal microbiota, it is likely that host status
contributes to their transition from commensal to potential pathogen.
However, additional research is needed to provide insight into the
mechanism in which microorganisms, including Demodex, influence the
pathogenesis of rosacea [52].

Future Directions

The interrelatedness of the microbiome with the gastrointestinal tract,
brain, and skin functions has been termed the gut-brain-skin axis, and
studies are showing that many metabolic, immune, neurological, and
endocrine processes appear to be regulated by gut and skin microbiota
[67]. The gut-brain-skin axis hypothesis led to investigations of oral
pre- and probiotics for the skin, and a new generation of emollients and
moisturizers has now been developed, including lysates of bacteria,
such as Vitreoscilla filiformis or Lactobacillus [38]. It is possible that one
day microbes will be used to restore certain functions to the gut or skin
that are deficient or abnormal in the host [68]. Success of fecal
microbiota transplantation for the treatment of C. difficile colitis
highlights the therapeutic potential of microbial manipulation. The role
of probiotics, prebiotics, bacteriotherapy, and use of bacteriophages in
the skin for rosacea and acne is yet to be determined [12].

The association of the human microbiome with the macrobiome of
our environment provides a link between our physiology and how it is
affected by our surroundings. The holobiont perspective is one in which
humans are a multi-species entity and provides key insights for
practicing truly integrative medicine, where environment, diet, and
biology are all factors in optimizing global health [2]. Loss of
biodiversity through environmental degradation and loss of contact
with “green space,” whether by climate change, invasive species, or
industrial activity, is linked to many disease states and poorer mental
health [2]. Thus, while individual therapy for given diseases such as
acne or rosacea will continue to play a role, a broader view of our



interaction with nature and the environment may become even more
critical to help heal microbiome-associated conditions.

References

1.

10.

Lloyd-Price J, Abu-Ali G, Huttenhower C. The healthy human microbiome.
Genome Med. 2016:8:51.
[PubMed][PubMedCentral]

Prescott SL, Larcombe DL, Logan AC, West C, Burks W, Caraballo L, et al. The skin
microbiome: impact of modern environments on skin ecology, barrier integrity,

and systemic immune programming. World Allergy Organ J. 2017;10:29.
[PubMed][PubMedCentral]

Ladizinski B, McLean R, Lee KC, Elpern DJ, Eron L. The human skin microbiome.
Int | Dermatol. 2014;53:1177-9.
[PubMed]

Weyrich LS, Dixit S, Farrer AG, Cooper AJ, Cooper A]. The skin microbiome:
associations between altered microbial communities and disease. Australas ]
Dermatol. 2015;56:268-74.

[PubMed]

Zeeuwen PL]JM, Kleerebezem M, Timmerman HM, Schalkwijk J. Microbiome and
skin diseases. Curr Opin Allergy Clin Immunol. 2013;13:514-20.
[PubMed]

Chen YE, Tsao H. The skin microbiome: current perspectives and future
challenges.] Am Acad Dermatol. 2013;69:143-55.
[PubMed][PubMedCentral]

Gilbert JA, Blaser MJ, Caporaso ]G, Jansson JK, Lynch SV, Knight R. Current
understanding of the human microbiome. Nat Med. 2018;24:392-400.
[PubMed][PubMedCentral]

Yamazaki Y, Nakamura Y, Nunez G. Role of the microbiota in skin immunity and
atopic dermatitis. Allergol Int. 2017;66:539-44.
[PubMed]

Schommer NN, Gallo RL. Structure and function of the human skin microbiome.
Trends Microbiol. 2013:21:660-8.
[PubMed][PubMedCentral]


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27122046
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4848870
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=28855974
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5568566
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25070027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25715969
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23974680
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23489584
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3686918
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=29634682
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043356
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=28882556
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24238601
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4744460

11.

12.

13.

14.

15.

16.

17.

18.

19.

Pflughoeft K], Versalovic . Human microbiome in health and disease. Annu Rev
Pathol. 2012;7:99-122.
[PubMed]

Muszer M, Noszczynska M, Kasperkiewicz K, Skurnik M. Human microbiome:
when a friend becomes an enemy. Arch Immunol Ther Exp. 2015;63:287-98.

Kong HH, Segre JA. The molecular revolution in cutaneous biology: investigating
the skin microbiome. ] Invest Dermatol. 2017;137:e119-22.
[PubMed]

Baba H, Masuyama A, Yoshimura C, Aoyama Y, Takano T, Ohki K. Oral intake of
lactobacillus helveticus-fermented milk whey decreased transepidermal water
loss and prevented the onset of sodium dodecylsulfate-induced dermatitis in
mice. Biosci Biotechnol Biochem. 2010;74:18-23.

[PubMed]

Philippe D, Blum S, Benyacoub J. Oral Lactobacillus paracasei improves skin
barrier function recovery and reduces local skin inflammation. Eur ] Dermatol.
2011;21:279-80.

[PubMed]

Gueniche A, Philippe D, Bastien P, Reuteler G, Blum S, Castiel-Higounenc I, et al.
Randomised double-blind placebo-controlled study of the effect of Lactobacillus
paracasei NCC 2461 on skin reactivity. Benef Microbes. 2014;5:137-45.
[PubMed]

Benyacoub ], Bosco N, Blanchard C, Demont A, Philippe D, Castiel-Higounenc I, et
al. Immune modulation property of Lactobacillus paracasei NCC2461 (ST11)
strain and impact on skin defences. Benef Microbes. 2014;5:129-36.

[PubMed]

Poutahidis T, Kearney SM, Levkovich T, Qi P, Varian BJ, Lakritz JR, et al. Microbial
symbionts accelerate wound healing via the neuropeptide hormone oxytocin.
PLoS One. 2013;e78898:8.

Salem [, Ramser A, Isham N, Ghannoum MA. The gut microbiome as a major
regulator of the gut-skin axis. Front Microbiol. 2018;9:1459.
[PubMed][PubMedCentral]

Fabbrocini G, Bertona M, Picazo O, Pareja-Galeano H, Monfrecola G, Emanuele E.
Supplementation with Lactobacillus rhamnosus SP1 normalises skin expression
of genes implicated in insulin signalling and improves adult acne. Benef
Microbes. 2016;7:625-30.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=21910623
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=28411842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20057148
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=21489918
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24322879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24322880
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=30042740
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6048199

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

[PubMed]

Bowe W, Patel NB, Logan AC. Acne vulgaris, probiotics and the gut-brain-skin
axis: from anecdote to translational medicine. Benef Microbes. 2014:;5:185-99.
[PubMed]

Stokes JH, Pillsbury DM. The effect on the skin of emotional and nervous states:
[I1. Theoretical and practical consideration of a gastro-intestinal mechanism.
Arch Dermatol Syphilol. 1930;22:962-93.

Deng Y, Wang H, Zhou ], Mou Y, Wang G, Xiong X. Patients with acne vulgaris have
a distinct gut microbiota in comparison with healthy controls. Acta Derm
Venereol. 2018;98:783-90.

[PubMed]

Yan H-M, Zhao H-J, Guo D-Y, Zhu P-Q, Zhang C-L, Jiang W. Gut microbiota
alterations in moderate to severe acne vulgaris patients. | Dermatol.
2018;45:1166-71.

[PubMed]

Marchetti F, Capizzi R, Tulli A. Efficacy of regulators of the intestinal bacterial
flora in the therapy of acne vulgaris. Clin Ter. 1987;122:339-43. [In Italian].
[PubMed]

Volkova LA, Khalif IL, Kabanova IN. Impact of the impaired intestinal microflora
on the course of acne vulgaris. Klin Med. 2001;79:39-41.

Jung GW, Tse JE, Guiha I, Rao J. Prospective, randomized, open-label trial
comparing the safety, efficacy, and tolerability of an acne treatment regimen
with and without a probiotic supplement and minocycline in subjects with mild
to moderate acne. ] Cutan Med Surg. 2013;7:114-22.

Clark AK, Haas KN, Sivamani RK. Edible plants and their influence on the gut
microbiome and acne. Int ] Mol Sci. 2017;18(5):E1070. https://doi.org/10.3390/
ijms18051070.

[Crossref][PubMed]

Lu PH, Hsu CH. Does supplementation with green tea extract improve acne in
post-adolescent women? A randomized, double-blind, and placebo-controlled
clinical trial. Complement Ther Med. 2016;25:159-63.

[PubMed]

Thappa DM, Dogra J. (1994) Nodulocystic acne: oral gugulipid versus
tetracycline. ] Dermatol. 1994;21:729-31.
[PubMed]


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27596801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23886975
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=29756631
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=30101990
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2972450
https://doi.org/10.3390/ijms18051070
https://doi.org/10.3390/ijms18051070
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=28513546
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27062963
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7798429

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

He J-M, Mu Q. The medicinal uses of the genus Mahonia in traditional Chinese
medicine: an ethnopharmacological, phytochemical and pharmacological review.
] Ethnopharmacol. 2015;175:668-83.

[PubMed]

Egeberg A, Weinstock LB, Thyssen EP, Gislason GH, Thyssen JP. Rosacea and
gastrointestinal disorders: a population-based cohort study. Br ] Dermatol.
2017;176:100-6.

[PubMed]

Drago F, De Col E, Agnoletti AF, Schiavetti I, Savarino V, Rebora A, et al. The role
of small intestinal bacterial overgrowth in rosacea: a 3-year follow-up. ] Am
Acad Dermatol. 2016;75:e113-5.

[PubMed]

Musthaq S, Mazuy A, Jakus J. The microbiome in dermatology. Clin Dermatol.
2018;36:390-8.
[PubMed]

Kendall SN. Remission of rosacea induced by reduction of gut transit time. Clin
Exp Dermatol. 2004;29:297-9.
[PubMed]

Nam J-H, Yun Y, Kim H-S, Kim H-N, Jung HJ, Chang Y, et al. Rosacea and its
association with enteral microbiota in Korean females. Exp Dermatol.
2018;27:37-42.

[PubMed]

Fortuna MC, Garelli V Pranteda G, Romaniello F, Cardone M, Carlesimo M, et al. A
case of scalp rosacea treated with low dose doxycycline and probiotic therapy

and literature review on therapeutic options. Dermatol Ther. 2016;29:249-51.
[PubMed]

Sanford JA, Gallo RL. Functions of the skin microbiota in health and disease.
Semin Immunol. 2013;25:370-7.
[PubMed][PubMedCentral]

Dréno B, Araviiskaia E, Berardesca E, Gontijo G, Sanchez Viera M, Xiang LF, et al.
Microbiome in healthy skin, update for dermatologists. ] Eur Acad Dermatol
Venereol. 2016;30:2038-47.

[PubMed][PubMedCentral]

Capone K. Intra and interpersonal changes in the skin microbiome from infancy
to adulthood. Presented at 2013 AAP National Conference and Exhibition.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26387740
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27501017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27543234
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=29908581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15115515
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=28636759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27087407
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24268438
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC24268438
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27735094
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6084363

40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

Available at: https://aap.confex.com/aap/2013/webprogram/Paper21199.html.

Grice EA, Segre JA. The skin microbiome. Nat Rev Microbiol. 2011;9:244-53.
[PubMed][PubMedCentral]

Schloss PD. An integrated view of the skin microbiome. Nature. 2014;514:44-5.
[PubMed]

Grice EA, Kong HH, Conlan S, Deming CB, Davis ], Young AC, et al. Topographical
and temporal diversity of the human skin microbiome. Science. 2009;324:1190-
2.

[PubMed][PubMedCentral]

Xu H, Li H. Acne, the skin microbiome, and antibiotic treatment. Am | Clin
Dermatol. 2019;20(3):335-44. https://doi.org/10.1007/s40257-018-00417-3.
[Crossref][PubMed][PubMedCentral]

Cosseau C, Romano-Bertrand S, Duplan H, Lucas O, Ingrassia I, Pigasse C, et al.
Proteobacteria from the human skin microbiota: species-level diversity and
hypotheses. One Health. 2016;2:33-41.

[PubMed][PubMedCentral]

Grice EA, Kong HH, Renaud G, Young AC, Bouffard GG, Blakesley RW, et al. A
diversity profile of the human skin microbiota. Genome Res. 2008;18:1043-50.
[PubMed][PubMedCentral]

Hannigan GD, Meisel JS, Tyldsley AS, Zheng Q, Hodkinson BP, SanMiguel A], et al.
The human skin double-stranded DNA virome: topographical and temporal
diversity, genetic enrichment, and dynamic associations with the host
microbiome. MBio. 2015;6:e01578-15.

[PubMed][PubMedCentral]

Hall JB, Cong Z, Imamura-Kawasawa Y, Kidd BA, Dudley ]JT, Thiboutot DM, et al.
I[solation and identification of the follicular microbiome: implications for acne
research. ] Invest Dermatol. 2018;138:2033-40.

[PubMed]

Stacy A, Belkaid Y. Microbial guardians of skin health. Science. 2019;363:227-8.
[PubMed]

Cogen AL, Nizet V, Gallo RL. Skin microbiota: a source of disease or defence? Br ]
Dermatol. 2008;158:442-55.
[PubMed][PubMedCentral]

Shu M, Wang Y, Yu ], Kuo S, Coda A, Jiang Y, Gallo RL, Huang CM. Fermentation of


https://aap.confex.com/aap/2013/webprogram/Paper21199.html
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=21407241
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3535073
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25279916
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19478181
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2805064
https://doi.org/10.1007/s40257-018-00417-3
https://doi.org/10.1007/s40257-018-00417-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=30632097
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6534434
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=28616476
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5441325
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18502944
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2493393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26489866
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4620475
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=29548797
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=30655428
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18275522
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2746716

51.

52.

53.

54.

55.

56.

57.

58.

59.

Propionibacterium acnes, a commensal bacterium in the human skin
microbiome, as skin probiotics against methicillin-resistant Staphylococcus
aureus. PLoS One. 2013;8:e55380.

[PubMed][PubMedCentral]

Brandwein M, Steinberg D, Meshner S. Microbial biofilms and the human skin
microbiome. NP] Biofilms Microbiomes. 2016;2:3.
[PubMed][PubMedCentral]

Grice EA. The skin microbiome: potential for novel diagnostic and therapeutic
approaches to cutaneous disease. Semin Cutan Med Surg. 2014;33:98-103.
[PubMed][PubMedCentral]

Fitz-Gibbon S, Tomida S, Chiu BH, Nguyen L, Du C, Liu M, et al. Propionibacterium
acnes strain populations in the human skin microbiome associated with acne. ]
Invest Dermatol. 2013;133:2152-60.

[PubMed][PubMedCentral]

Eady EA, Layton AM. A distinct acne microbiome: fact or fiction? ] Invest
Dermatol. 2013;133:2294-5.
[PubMed]

Bek-Thomsen M, Lomholt HB, Kilian M. Acne is not associated with yet-
uncultured bacteria. ] Clin Microbiol. 2008;46:3355-60.
[PubMed][PubMedCentral]

Chien AL, Tsai ], Leung S, Mongodin EF, Nelson AM, Kang S, et al. Association of
systemic antibiotic treatment of acne with skin microbiota characteristics.
JAMA Dermatol. 2019;155(4):425-34. https://doi.org/10.1001/jamadermatol.
2018.5221.

[Crossref][PubMed][PubMedCentral]

Kober MM, Bowe WP. The effect of probiotics on immune regulation, acne, and
photoaging. Int ] Womens Dermatol. 2015;1:85-9.
[PubMed][PubMedCentral]

Marzio LD, Di Marzio L, Cinque B, De Simone C, Grazia CM. Effect of the lactic
acid bacterium streptococcus thermophilus on ceramide levels in human
keratinocytes in vitro and stratum corneum in vivo. J Invest Dermatol.
1999;113:98-106.

[PubMed]

Dimarzio L, Cinque B, Cupelli F, De Simone C, Cifone MG. Giuliani MIncrease of
skin-ceramide levels in aged subjects following a short-term topical application


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23405142
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3566139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=28649397
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5460139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25085669
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4425451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23337890
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3745799
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23760080
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18716234
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2566126
https://doi.org/10.1001/jamadermatol.2018.5221
https://doi.org/10.1001/jamadermatol.2018.5221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=30758497
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6459106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=28491964
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5418745
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10417626

60.

61.

62.

63.

64.

65.

66.

67.

68.

of bacterial sphingomyelinase from streptococcus thermophilus. Int ]
Immunopathol Pharmacol. 2008;21:137-43.

Pavicic T, Wollenweber U, Farwick M, Korting HC. Anti-microbial and -
inflammatory activity and efficacy of phytosphingosine: an in vitro and in vivo
study addressing acne vulgaris. Int ] Cosmet Sci. 2007;29:181-90.

[PubMed]

Kang BS, Seo ]G, Lee GS, Kim JH, Kim SY, Han YW, et al. Antimicrobial activity of
Enterocins from enterococcus faecalis SL-5 against Propionibacterium acnes, the
causative agent in acne vulgaris, and its therapeutic effect. ] Microbiol.
2009;47:101-9.

[PubMed]

Al-Ghazzewi FH, Tester RF. Effect of konjac glucomannan hydrolysates and
probiotics on the growth of the skin bacterium Propionibacterium acnes in vitro.
Int ] Cosmet Sci. 2010;32:139-42.

[PubMed]

Tavaria F. Topical use of probiotics: the natural balance. Porto Biomed J.
2017;2:69-70.
[PubMed][PubMedCentral]

Picardo M, Ottaviani M. Skin microbiome and skin disease: the example of
rosacea. ] Clin Gastroenterol. 2014;48(Suppl 1):S85-6.
[PubMed]

Casas C, Paul C, Lahfa M, Livideanu B, Lejeune O, Alvarez-Georges S, et al.
Quantification of Demodex folliculorum by PCR in rosacea and its relationship
to skin innate immune activation. Exp Dermatol. 2012;21:906-10.

[PubMed]

Georgala S, Katoulis AC, Kylafis GD, Koumantaki-Mathioudaki E, Georgala C,
Aroni K. Increased density of Demodex folliculorum and evidence of delayed
hypersensitivity reaction in subjects with papulopustular rosacea. ] Eur Acad
Dermatol Venereol. 2001;15:441-4.

[PubMed]

Arck P, Handjiski B, Hagen E, Pincus M, Bruenahl C, Bienenstock |, et al. Is there a
“gut-brain-skin axis”? Exp Dermatol. 2010;19:401-5.
[PubMed]

Dorrestein PC, Gallo RL, Knight R. Microbial skin inhabitants: friends forever.
Cell. 2016;165:771-2.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18489348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19229497
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19818083
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=32258589
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6806979
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25291137
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23171449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11763386
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20113345

[PubMed]


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27153488

© Springer Nature Switzerland AG 2021
R. N. Rupani, P. A. Lio (eds.), Integrative Dermatology
https://doi.org/10.1007/978-3-030-58954-7_2

2. Vitamins and Minerals in the
Treatment of Acne Vulgaris

Justin W. Marson' and Hilary E. Baldwin?

(1) Internal Medicine, University of California, Irvine Medical Center,
Orange, CA, USA

(2) Department of Dermatology, Rutgers Robert Wood Johnson,
Piscataway, NJ, USA

Hilary E. Baldwin
Email: hbaldwin@acnetrc.com

Keywords Vitamin - Mineral - Zinc - Niacinamide - Retinoids - Acne -
Inflammation - Sebum - Antioxidants

Introduction

Numerous pathogenic factors are thought to be important in acne,
providing many targets for therapeutic intervention. The presence of
Cutibacterium acnes, follicular hyperkeratinization, altered sebum
production, the production of pro-inflammatory cytokines, and the
resulting inflammatory response are well documented. Sebum
production, under the influence of androgens, is abnormal in terms of
both quantity and quality, and the sebaceous glands also produce
antimicrobial peptides and inflammatory cytokines. Lipoteichoic acid
from the wall of C. acnes binds to toll-like receptor 2 which induces pro-
inflammatory cytokines via activation of nuclear factor kappa B (NF-
kB). Steps along each of these pathways provide a multitude of
opportunities for vitamins and minerals to interact and disrupt the
inflammatory march of acne.
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Vitamins

A vitamin is an essential micronutrient (or group of molecules) that is
required for the functioning of an organism. Vitamins cannot be
synthesized by the organism and must be obtained from sources
outside the body. These varied sources may include food, fortified
foods, supplements, and, in the cases of vitamin D and K, sunshine and
the gut flora, respectively. Vitamins also have diverse functions. Vitamin
A regulates both cell differentiation and growth. The B complex
vitamins act as enzyme cofactors or precursors for energy metabolism.
Vitamins C and E function primarily as antioxidants, while vitamin D
serves as a prohormone that regulates mineral metabolism.

We must remember that while vitamin supplementation is often
beneficial, hypervitaminosis is possible, with the fat-soluble vitamins A,
D, E, and K leading to toxicity from accumulation. The water-soluble
vitamins B and C are readily excreted in the urine; therefore, vitamin B
and C toxicity is unlikely, and consistent intake is important.

Vitamin A

Vitamin A is not a single entity, but rather a group of fat-soluble
retinoids (e.g., retinal, retinol, and retinyl esters) that support and
regulate both cell differentiation and cell growth. Within the body,
retinyl palmitate is converted into retinol, which in turn is converted
into retinaldehyde and finally retinoic acid. Active ingredients that are
more biochemically similar to retinoic acid are more readily converted
to retinoic acid and are, therefore, more efficacious. Beta carotene and
other carotenoids are provitamins that must be metabolized into
vitamin A.

The skin is one of the major retinoid-responsive tissues in the body,
as cells in both the epidermis and dermis contain retinoid receptors.
Long-term use of topical retinoids has well-known applications for skin
health, including antiaging, scar improvement, improving
dyspigmentation, and the treatment of acne. Of note, only retinoic acid
has been shown to benefit acne.

Topical retinoids help to normalize the hyperkeratinization (i.e.,
altered growth and differentiation of follicular keratinocytes)
implicated in acne pathophysiology by reducing keratinocyte



proliferation, promoting keratinocyte differentiation, and increasing
follicular epithelial turnover [1, 2]. Retinoids also inhibit inflammation
by suppressing toll-like receptors, leukocyte migration, and the AP-1
pathway [3].

Oral supplementation with vitamin A is not effective for acne in sub-
toxic doses. Excessive intake of preformed vitamin A has been linked to
hepatotoxicity and teratogenicity in both human and animals [4]. As
carotenoids are provitamins, they are less likely to cause toxicity. The
daily recommended dose of preformed vitamin A is 2700 IU for women,
while doses exceeding 10,000 IU have been linked to teratogenicity in
human and animals [5].

Vitamin D

Vitamin D is a fat-soluble vitamin naturally present in very few foods.
As aresult, it is often added to “fortify” foods or taken as a dietary
supplement. Exposure to ultraviolet light also triggers vitamin D
synthesis in the skin. Dermally derived and dietary vitamin D is then
further biochemically activated by the liver and kidneys. Vitamin D acts
as a prohormone steroid in the body and plays numerous roles within
endocrine, paracrine, and autocrine functions [6]. It plays a major role
in serum calcium homeostasis and modulates cell proliferation,
differentiation, and apoptosis in a paracrine and autocrine manner [7].
Vitamin D also plays a role in innate and adaptive immune functions
and may serve as an immune modulator in numerous dermatologic
diseases such as atopic dermatitis and psoriasis and autoimmune
conditions such as lupus erythematosus, inflammatory bowel disease,
vitiligo, and alopecia [8-13].

Like other fat-soluble vitamins, there is an upper limit to safety.
Daily ingestion of 10,000-40,000 IU/day is considered toxic, as it
interferes with calcium homeostasis.

Rationale for Use in the Treatment of Acne

Vitamin D receptors are present in human sebocytes, where they may
modulate lipid production [14]. In vitro studies using human sebaceous
cells incubated with the active form of vitamin D (calcitriol)
demonstrated a dose-dependent suppression of cell proliferation.



Inhibition of sebocyte proliferation and differentiation has been shown
to be a key factor in the production of sebum [15]. Vitamin D also
induces TLR2, which initiates innate immune responses in the skin,
resulting in antibacterial activity [16].

Vitamin D has also been shown to inhibit Th 17-mediated
inflammation, a pathway that is potently exacerbated by C. acnes [14].
The expression of inflammatory biomarkers in cultured sebocytes has
also been shown to be affected by vitamin D [17]. Together these
findings suggest that vitamin D analogs may be useful in the treatment
of acne via anti-inflammatory effects and suppression/alteration of
sebum production.

Clinical Evidence of Vitamin D Efficacy in Acne

A correlation between liver-activated serum 25-hydroxyvitamin D
(calcidiol) levels and acne has been evaluated globally in several
studies, with conflicting results. At least three controlled cohort and
retrospective review studies have found an inverse association between
serum vitamin D levels and acne severity [18-20]. Furthermore, in one
study of 80 acne and 80 healthy individuals, Lim et al. also found a
negative association with inflammatory lesions [18]. However, several
studies also failed to replicate these results, including a large cross-
sectional study that included 714 adolescents and accounted for
possible confounding variables (e.g., vitamin D supplementation within
past 6 months, diet, BMI, and exercise) [21, 22].

Clinically, serum levels of vitamin D3 were shown to increase when
90 acne patients (vs. 60 controls) were treated with isotretinoin. After
evaluating serum calcidiol levels, Lim et al. went on to supplement 39
deficient acne patients and noted an improvement in inflammatory
lesions [18]. Jarosz and El-Sohemy were unable to show an
improvement in acne in a study of 998 college women with
premenstrual syndrome supplemented with vitamin D3 [23]. Physical
complaints and emotional symptoms did show signs of improvement,
however.

Vitamin C



What we refer to as vitamin C is actually a group of molecules
composed of L-ascorbic acid, calcium ascorbate, magnesium ascorbyl
phosphate, sodium ascorbate, and sodium ascorbyl phosphate [24].
Vitamin C is a water-soluble vitamin abundantly present in fruits and
vegetables and is depleted when exposed to ozone and ultraviolet light.
It is present in a gradient within the skin such that the epidermis has
levels 425% higher than the dermis. Its primary role in the epidermis is
as an antioxidant, particularly when combined with vitamin E. It also
promotes collagen formation, inhibits melanogenesis, and plays a role
in the differentiation of keratinocytes [25]. It has been shown to have
anti-inflammatory properties in atopic dermatitis and psoriasis [26].
Topical and oral vitamin C has been evaluated for the treatment of
photodamage, hyperpigmentation, barrier dysfunction, and
inflammation.

Rationale for Use in the Treatment of Acne

The use of magnesium ascorbyl phosphate, a vitamin C precursor, has
been shown to decrease the expression of pro-inflammatory cytokines,
matrix metalloproteinases, antimicrobial peptides, toll-like receptor 4,
and lipid peroxidation in cultured sebocytes [24]. This suggests that
there may be a role for vitamin C in reducing inflammation in acne.

Topical vitamin C may also improve barrier dysfunction. There is
increasing evidence that there is a primary barrier dysfunction in acne-
prone skin. Although not generally considered a barrier-deficient
condition, it has been shown that, at baseline, there is an increase in
trans-epidermal water loss, a decrease in ceramide levels, and an
altered microbiome [27, 28]. All of these findings are more profound as
acne severity increases. In addition to the inherent barrier defect, the
use of topical acne products and isotretinoin are independently
associated with increased skin drying, barrier deficit, and dysbiosis
[29-31]. Of note, other inflammatory dermatoses, such as atopic
dermatitis and psoriasis, also have well-documented deficiencies in
ceramides, the main lipids of the stratum corneum [32].

The use of topical vitamin C has been shown to enhance the
production of barrier lipids, and, in one study, plasma vitamin C and
total ceramide levels in the epidermis of patients with atopic dermatitis
were shown to have an inverse relationship [32].



Clinical Evidence of Efficacy in Acne

Clinically, there is no data demonstrating efficacy of vitamin C in the
direct treatment of acne. However, data exists regarding an inherent
barrier deficit and dysbiosis in acne and additional medication-induced
dryness. Numerous studies support the use of vitamin C to repair a
ceramide-deficient epidermis. A combination of ascorbyl palmitate and
sodium ascorbyl phosphate was shown to control facial sebum
secretion in healthy female volunteers [33]. Combined with the in vitro
data showing the ability of vitamin C to reduce the production of pro-
inflammatory cytokines, this suggests that vitamin C may be a useful
adjunctive therapy for acne.

The question remains, should vitamin C be administered topically
or orally? Skin levels of vitamin C do not increase once plasma
saturation is reached; therefore, additional oral dosing is not expected
to improve skin levels in people who have adequate levels of vitamin C
[25]. However, topical applications are a challenge, as vitamin C is not
very durable, being both water-soluble easily oxidized [34]. A quality
product made under strict control is therefore essential for clinical
efficacy.

Vitamin E

Vitamin E is a fat-soluble group of eight compounds comprised of
tocopherols and tocotrienols. It is widely available in oils and nuts, and
deficiency is uncommon. In the body it functions as an antioxidant.
While upward of 1000 mg/day is considered safe, doses as low as

300 mg/day can interact with aspirin, warfarin, tamoxifen, and
cyclosporine A. Topically, it has a low incidence of sensitivity [35].

Clinical Evidence of Efficacy in Acne

There is no clinical data to suggest that vitamin E is specifically helpful
in the treatment of acne. However, Ozuguz et al. evaluated serum levels
of vitamins A, E, and zinc in 94 subjects with acne and compared this
with 56 controls [36]. They found that all three were lower in the acne
patients compared with controls (P < 0.001). They showed a negative
correlation between acne severity and vitamin E and zinc levels. There
is some evidence that vitamin E may help to mitigate the side effect



potential of benzoyl peroxide (BP). Benzoyl peroxide use results in the
formation of oxygen free radicals which, along with the depletion of
antioxidants, are responsible for the side effects of the drug. When
incubated with benzoyl peroxide, keratinocyte vitamin E has been
shown to be depleted by 50% in the first 30 minutes [37]. In one study,
BP-induced lipid peroxidation was counteracted by the addition of
vitamin E [38]. Taken together, these data suggest that topical vitamin E
may help to reduce the side effects of BP and replenish BP-related
depletion of vitamin E in the epidermis.

Vitamin B3 (Niacin or Nicotinic Acid)

Vitamin B3 is a water-soluble essential nutrient with potent antioxidant
and anti-inflammatory properties. It is found in a variety of foods, in
both natural and enriched products. Nicotinamide (aka niacinamide) is
the amide form of niacin and has identical vitamin function without the
vasodilatory effects. Nicotinamide is a precursor for nicotinamide
adenine dinucleotide (NAD), which is a coenzyme for critical oxidation-
reduction reactions in the human body. Long-term safety of vitamin B3
(i.e., 3 g daily for 5 years) has been demonstrated [39]. Vitamin B3 has
been shown to be useful in several dermatologic conditions, including
photo- and chronological aging, psoriasis, bullous pemphigoid,
melasma, and, most recently, skin cancer chemoprevention [40-44].

Rationale for Use in the Treatment of Acne

Nicotinamide has been shown to have anti-inflammatory effects due to
its ability to inhibit the in vitro secretion of interleukin-8, lysosomal
enzyme release, and mast cell degranulation [45, 46]. Topically, it has
been shown to reduce sebum excretion rates [47]. Lastly, it has been
shown to be helpful in creating and maintaining the healthy barrier
function of the skin, the healthy microbiome, and may have
bacteriostatic effects on C. acnes [46, 48].

Clinical Evidence of Vitamin B3 Efficacy in Acne

Wolacko et al. have summarized the relevant literature regarding
nicotinamide use in acne [49]. They found ten studies utilizing



nicotinamide either topically (8) or orally (2), as a single agent (4) or as
part of a combination product or co-application (6).

Topical Use

While there are no placebo-controlled topical trials, several studies
have compared nicotinamide 4% to clindamycin and found similar
efficacy [50-52]. One open-label study showed improvement from
baseline [50]. Four studies utilized nicotinamide 4% in combination
with other ingredients including clindamycin and retinol [53-57]. In all
four studies, although efficacy was noted, it is unclear which ingredient
was responsible for the clinical improvement.

OralUse

Two open-label clinical trials have utilized nicotinamide in combination
for the treatment of acne [58, 59]. In combination with zinc, copper, and
folic acid, nicotinamide 750 mg QD was shown to result in high patient
satisfaction ratings in 198 patients with acne and rosacea (79%
reported moderate to much better at 4 weeks). Subsequent addition of
an unreported oral antibiotic did not improve the perceived efficacy
[58]. Shalita et al. treated 235 inflammatory acne patients with a
proprietary combination of nicotinamide, azelaic acid, zinc, pyridoxine,
calcium, and folic acid for 8 weeks in addition to their existing acne
regimen [59]. They noted a significant improvement over previous
treatment at 4 and 8 weeks (p < 0.0001) with an 88% reduction in
visible redness in inflammatory lesions and an 81% patient satisfaction
rating (much/moderately better).

Safety

None of the topical or oral studies reported major adverse effects. Slight
itching and burning were noted in some studies, but the incidence was
not different from the control groups. Theoretically, at doses in excess
of 3 g a day, nicotinamide can cause nausea, heartburn, flushing, and an
elevations in transaminases [39].

Due to small sample size, lack of placebo or topical controls, and the
confounding factor of combination use, it is difficult to adequately
assess the true efficacy of nicotinamide in acne. Additional well-
controlled studies will be necessary to confirm the favorable results



seen in these preliminary reports. In the meantime, however,
nicotinamide is an inexpensive agent which can be safely utilized as
part of an acne regimen. Most notably, it lacks the side effect profile of
existing topical and oral acne therapies and does not carry the concern
regarding antibiotic resistance.

Vitamin B12

Unlike other vitamins, there is clinical evidence that vitamin B12
supplementation is associated with acne or acneiform eruptions, from
case reports dating as far back as 1958 [60-65]. Serum levels of
vitamin B12 have been reported to be increased in acne patients and to
normalize after successful treatment [66, 67]. Recently, Kang et al.
hypothesized that the association may be due to metabolic interactions
involving C. acnes [68]. They demonstrated an increase in the
production of porphyrins in C. acnes from cultures of the skin
microbiome obtained from ten healthy individuals who were
administered supplemental B12. Porphyrins are known to induce
inflammation by stimulating the production of pro-inflammatory
mediators [69-71]. While more evidence is necessary to prove this
hypothesis, it appears reasonable to recommend that patients obtain
vitamin B12 from food sources as opposed to receiving alternative
forms of vitamin B12 supplementation. Admittedly, this is more difficult
for vegans, as vitamin B12 is primarily derived from animal flesh and
dairy products. Fortified cereal and soy products may serve as
reasonable alternatives for those with dietary restrictions.

Minerals and Acne

Minerals are generally defined as naturally occurring, solid, inorganic
substances. Dietary minerals can be loosely divided into two groups:
macrominerals and trace minerals, which are required in large and
small amounts, respectively. Macrominerals include calcium,
magnesium, phosphorous, sodium, chloride, sulfur, and potassium; and
important trace minerals include iron, zinc, selenium, iodine, copper,
chromium, molybdenum, fluoride, and manganese. Since minerals leach
into virtually everything that we eat or drink, deficiencies are
uncommon, and supplementation is rarely necessary. Supplementation



must be carefully considered, as there is a delicate interplay among
mineral concentrations. Too much zinc, for example, can cause copper
deficiency, and calcium and phosphorous need to be in careful balance
for bone health.

Data, with the notable exception of zinc, are extremely scarce for
the use of mineral supplementation in the treatment of acne. In most
cases data are limited to a sound scientific rationale and occasional
pilot study. In addition to zinc, sulfur, chromium, selenium, and clay
minerals have a paucity of data to support their use.

Zinc

Zinc is an essential micronutrient that is a cofactor in more than 300
metalloenzymes and 2000 transcription factors [72]. As such, it plays a
role in many aspects of health, including immune function, wound
healing, protein and DNA synthesis, and cell division [73-76]. There is
no zinc storage system in the body, and daily intake is necessary to
maintain health. It is present in a wide variety of foods including nuts,
beans, red meat, poultry, and seafood, as well as fortified breakfast and
dairy products. Deficiencies are therefore uncommon in healthy
individuals. The tolerable upper limit for elemental zinc is 40 mg daily
when used chronically. Zinc supplements are available in gluconate,
sulfate, picolinate, acetate, and citrate formulations, and each has a
different percentage of elemental zinc. Gluconate and sulfate are the
most readily available, and a 10 mg elemental zinc dose would require
38.5 mg and 22 mg, respectively. At the time of this writing, 30 mg daily
of elemental zinc is the most widely studied dose in the literature.

Zinc supplementation must consider potential drug interactions.
Iron supplementation decreases zinc levels in humans [76]. Zinc
supplementation can result in copper deficiency and resultant
sideroblastic anemia [77, 78]. Co-administration of quinolone or
tetracycline antibiotics with zinc can result in decreased absorption of
both agents [79, 80]. It is recommended that there be a 2-hour lapse
between ingestion. Penicillamine absorption is decreased by co-
administration with zinc as well [80]. Lastly, hydrochlorothiazide
treatment increases zinc excretion by as much as 60%, and
supplementation is recommended for long-term treatment [81].



The interaction between zinc deficiency and acne was first reported
in 1977 when it was noted that acne improved in patients being treated
with zinc for acrodermatitis enteropathica [82]. Shortly thereafter,
Michaelsson showed lower plasma zinc levels in patients with acne
[83]. Since then, numerous studies, many reviewed by Cervantes et al.,
have been conducted evaluating the efficacy of oral and topical zinc in
the treatment of acne, most demonstrating good efficacy with minimal
side effects [72].

Rationale for the Use in the Treatment of Acne

Zinc has a plethora of activities that suggests a sound scientific
rationale for its use in the treatment of acne. Its role in modulating
immune response is eclectic, and it is involved in numerous
inflammatory pathways thought to be important in acne pathogenesis,
such as stimulation of natural killer cell and complement activity;
inhibition of IL-6, TNF-alpha, and nitric oxide production; and integrin
and toll-like receptor expression by keratinocytes [36, 84-89]. It has
been shown to directly inhibit C. acnes proliferation and 5-alpha
reductase, thereby suppressing sebaceous gland activity [36, 84, 89,
90].

Clinical Evidence of Zinc Efficacy in Acne

Cervantes evaluated 31 original studies and 1 case report evaluating
the use of zinc, orally or topically, in the treatment of humans with at
least mild acne. They found 12 studies in which zinc was used as
monotherapy (11 oral and 1 topical) [91-102]. Six studies utilized
combination therapy [59, 102-106] and 14 studies compared the zinc
product to existing acne therapy [107-120]. Combinations included
topical zinc with erythromycin and oral zinc in combination with
nicotinamide and other vitamins and minerals. Comparative studies
evaluated primarily oral zinc and oral antibiotics but also included
topical zinc compared to clindamycin and erythromycin.

Overall, single-agent and combination studies suggested that zinc is
an effective treatment option. However, comparative studies showed
conflicting results. Zinc was found to be as effective or less effective
than oral tetracycline and less effective than oral minocycline.
Compared to erythromycin and clindamycin, studies suggest zinc may
have equal or superior efficacy. Two findings are particularly



noteworthy: one study found that zinc decreased facial “oiliness” in
58.6% of individuals compared to 0.0% in the lactose placebo arm [72].
In addition, a retrospective review found zinc, specifically zinc
gluconate 75 mg daily (10 mg elemental zinc), to be safe during
pregnancy [121].

Collectively these studies assessed effectiveness in 2356 patients.
However, there were inconsistencies in dosing schedules, zinc
formulations, and study endpoints, as well as significance of findings.
Furthermore, less than half of the studies were controlled, making
overall assessment of zinc efficacy and safety difficult. Many studies
were short in duration—considerably shorter than FDA-mandated
phase 3 pivotal trials for prescription drugs—and this may have falsely
underestimated zinc overall efficacy.

Tolerability across all studies was good. Eleven of the 32 studies had
at least 1 related adverse event—most commonly gastrointestinal
symptoms such as nausea with oral agents—and cutaneous irritation
with topical agents.

Evaluating the entirety of the zinc literature, it is undeniable that
zinc is an inexpensive agent with a long safety track record, minimal
side effects, and an extensive repertoire of plausible scientific
rationales for its use in acne. Both in oral and topical formulations,
most studies suggest clinical efficacy. However, larger controlled and
double-blinded studies need to be conducted to better determine
appropriate treatment regimens.

Miscellaneous
Sulfur

Sulfur has been used to treat numerous cutaneous disorders, including
acne since the mid-1950s. It is reduced to hydrogen sulfide within
keratinocytes and is thought to break down keratin in the skin,
resulting in comedolytic activity. It may also have activity against C.
acnes [122]. While most often used clinically as a 5% preparation in
combination with sodium sulfacetamide, its use is limited by its
distinctive, pungent odor [123].

Chromium



Chromium is an essential trace element that is poorly understood. It is
thought to affect insulin activity and is believed to improve glucose
tolerance, enhance insulin sensitivity, and regulate protein,
carbohydrate, and lipid metabolism.

Although it has not been studied in acne per se, two studies have
evaluated chromium supplementation in patients with polycystic
ovarian syndrome (PCOS), in which acne may be an associated finding
[124, 125]. In one study, 35 girls with PCOS were given 1000 ug
chromium picolinate daily for 6 months [124]. They noted a significant
reduction in free testosterone and an improvement in menstrual
irregularities but no change in hirsutism or acne. In contrast, a
controlled study of 60 women with PCOS given 200 pg daily vs. placebo
for 8 weeks showed beneficial effects on acne, hirsutism, and C-reactive
protein levels [125].

Selenium

Selenium is an essential trace mineral that has anti-inflammatory and
antioxidant activities. It is a component of glutathione peroxidase,
whose main biological role is to protect against oxidative damage. It is
thought to play a role in fertility and cognitive functioning. There is
insufficient evidence to suggest that supplementation is of use in
preventing human disease.

Like chromium, selenium supplementation has been evaluated in
patients with PCOS in regard to its effects on reproductive outcomes,
biomarkers of inflammation, and oxidative stress. In a double-blind,
randomized, placebo-controlled trial, 64 women with PCOS received
either 200 pg of selenium daily or placebo for 8 weeks [126]. Pregnancy
rate in the selenium group was higher, serum dehydroepiandrosterone
(DHEA) levels and C-reactive protein were reduced, and alopecia
(p =0.004) and acne (p = 0.003) had both improved. It is unknown if
acne would improve in subjects without PCOS.

Clay Minerals

Clay washes, masks, and scrubs have become increasingly popular in
recent years. Clay includes various combinations of kaolinite,
palygorskite, smectites, and talc. Content varies greatly depending on



the source. Applied as a face mask, clay has been shown to stimulate
sebaceous secretions, remove surface oils, and inhibit the grown of S.
epidermidis and C. acnes [127, 128]. Dead Sea mud was shown to inhibit
the growth of C. acnes on agar plates [129]. One clinical trial evaluating
the efficacy of a clay and jojoba oil mask in mild acne showed a 54%
mean reduction in total lesion count in 192 subjects treated with mask
2 to 3 times per week for 6 weeks [130]. More data, including a
randomized double-blinded study, is necessary for adequate evaluation
of clay in the treatment of acne.

Conclusion

Definitive data (with the exception of synthetic vitamin A topicals and
orals) proving the efficacy of vitamins and minerals in the treatment of
acne are lacking. However, there exists sound scientific rationale,
considerable in vitro data, and increasingly convincing in vivo data
indicating the usefulness of nicotinamide and zinc in acne. Vitamins D
and C are more theoretical, and vitamin E and clay minerals have a
paucity of data to support their use. Supplemental vitamin B12 may
exacerbate acne severity. Chromium and selenium supplementation has
data limited to patients with PCOS.

It is possible that combinations of vitamins and minerals will prove
to be more efficacious than monotherapy, but data, again, is lacking.
Fortunately, while waiting for more definitive data, we can afford to be
generous with our recommendations with these agents, since as long as
we stay within safety limitations, there is no harm to polytherapy.

References

1.  Thielitz A, Gollnick H. Topical retinoids in acne vulgaris: update on efficacy and
safety. Am ] Clin Dermatol. 2008;9(6):369-81.
[PubMed]

2.  Czernielewski J, Michel S. Adapalene biochemistry and the evolution of a new
topical retinoid for treatment of acne. ] Eur Acad Dermatol Venereol.
2001;15(Suppl 3):5-12.

[PubMed]

Tenaud [, Khammari A. In vitro modulation of TLR-2, CD1d and IL-10 by


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18973403
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11843234

10.

11.

12.

13.

14.

adapalene on normal human skin and acne inflammatory lesions. Exp Dermatol.
2007;16:500-6.
[PubMed]

Olson J, Shah N. Vitamin A toxicity. Available at: www.ncbi.nlm.nih.gov.
Accessed 4 December 2019.

Hunt J. Teratogenicity of high vitamin A intake. N Engl ] Med.
1996;334(18):1197.
[PubMed]

Vanchinathan V, Lim H. A dermatologist’s perspective on vitamin D. Mayo Clin
Proc. 2012;87:372-80.
[PubMed][PubMedCentral]

Mostafa WZ, Hegazy RA. Vitamin D and the skin: focus on a complex
relationship: a review. ] Adv Res. 2015;6(6):793-804.
[PubMed]

Amson Y, Amital H, Shoenfeld Y. Vitamin D and autoimmunity: new aetiological
and therapeutic considerations. Ann Rheum Dis. 2007;66:1137-42.

Kostoglou-Athanassious I, Athanassious P, Lyraki A, Raftakis I, Antoniadis C.
Vitamin D and rheumatoid arthritis. Ther Adv Endocrinol Metab. 2012;3:181-7.

Cheng H, Kim S, Park G, Chang SE, Bang S, Won CH, et al. Low vitamin D levels
are associated with atopic dermatitis, but not allergic rhinitis, asthma, or IgE
sensitization, in the adult Korean population. ] Allergy Clin Immunol.
2014;133:1048-55.

[PubMed]

Gisondi P, Rossini M, Di Cesare A, Idolazzi L, Farina S, Beltrami G, et al. Vitamin
D status in patients with chronic plaque psoriasis. Br ] Dermatol.
2012;166:505-10.

[PubMed]

Silverberg J1, Silverberg Al, Malka E, Silverberg NB. A pilot study assessing the
role of 25 hydroxy vitamin D levels in patients with vitiligo vulgaris. ] Am Acad
Dermatol. 2010;62:937-41.

[PubMed]

Aksu Cerman A, Sarikaya Solak S, Kivanc Al. Vitamin D deficiency in alopecia
areata. Br ] Dermatol. 2014;170:1299-304.
[PubMed]


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17518990
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8602195
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22425213
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3498088
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26644915
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24388009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22013980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20466170
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24655364

15.

16.

17.

18.

19.

20.

21.

22.

23.

Agak GW, Qin M, Nobe ], Kim MH, Krutzik SR, Tristan GR, et al.
Propionibacterium acnes induces an [L-17 response in acne vulgaris that is
regulated by Vitamin A and Vitamin D. ] Invest Dermatol. 2014;134:366-73.
[PubMed]

Reichrath ], Schuler C, Seifert M, et al. The vitamin D endocrine system of
human sebocytes. Exp Dermatol. 28 June 2008. Available at: https://
onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0625.2006.00439b.x.

Schauber ], Dorschner RA, Coda AB, Biichau AS, Liu PT, Kiken D, et al. Injury
enhances TLR2 function and antimicrobial peptide expression through a
vitamin D-dependent mechanism. ] Clin Invest. 2007;117:803-11.
[PubMed][PubMedCentral]

Lee WJ, Choi YH, Sohn MY, Lee S], Kim DW. Expression of inflammatory
biomarkers from cultured sebocytes was influenced by treatment with vitamin
D. Indian ] Dermatol. 2013;58:327.

[PubMed][PubMedCentral]

Lim SK, Ha JM, Lee Y, Lee Y, Seo Y], Kim CD, et al. Comparison of vitamin D
levels in patients with and without acne: a case-control study combined with a
randomized controlled trial. PLoS One. 2016;11(8):e0161162.
[PubMed][PubMedCentral]

Stewart T, Bazergy C. Hormonal and dietary factors in acne vulgaris vs.
controls. Dermatoendocrinol. 2018;10(1):e1442160.
[PubMed][PubMedCentral]

Yildizgoren M, Togral A. Preliminary evidence for vitamin D deficiency in
nodulocystic acne vulgaris. Dermatoendocrinol. 2014;6(1):€983687.
[PubMed]

Toossi P, Azizian Z, Yavari H, Fakhim TH, Amini SH, Enamzade R. Serum 25-
hydroxy vitamin D levels in patients with acne vulgaris and its association with
disease severity. Clin Cases Miner Bone Metab. 2015;12(3):238-42.
[PubMed][PubMedCentral]

Al-Taiar A, AlKabbaz M, Rahman A, Al-Sabah R, Shaban L, Akhtar S. Plasma 25-
hydroxy vitamin D is not associated with acne vulgaris. Nutrients.
2018;10(10):E1525.

[PubMed]

Jarosz A, E1-Sohemy A. Association between vitamin D status and premenstrual
syndrome. ] Acad Nutr Diet. 2019;119(1):115-23.
[PubMed]


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23924903
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0625.2006.00439b.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17290304
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1784003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23919024
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3726901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27560161
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4999291
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=29904568
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5997051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26413187
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26811702
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4708967
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=30336597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=30177298

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Lee W], Kim SL, Choe YS, Jang YH, Lee SJ], Kim DW. Magnesium ascorbyl
phosphate regulates the expression of inflammatory biomarkers in cultured
sebocytes. Ann Dermatol. 2015;27(4):376-82.

[PubMed][PubMedCentral]

Nusgens BV, Humbert P, Rougier A, Colige AC, Haftek M, Lambert CA, et al.
Topically applied vitamin C enhances the mRNA level of collagens I and III,
their processing enzymes and tissue inhibitor of matrix metalloproteinase 1 in
the human dermis. | Invest Dermatol. 2001;116:853-9.

[PubMed]

Farue M, Kadano T. Inflammatory skin march in atopic dermatitis and psoriasis.
Inflamm Res. 2017;66(10):838-42.

Yamamoto A, Takenovichi K, [to M. Impaired water barrier function in acne
vulgaris. Arch Dermatol Res. 1995;287:214-8.
[PubMed]

LiuJ, Yan R, Zhong Q, Ngo S, Bangayan NJ, Nguyen L, et al. The diversity and host
interactions of Propionibacterium acnes bacteriophages on human skin. ISME J.
2015;9(9):2078-93.

[PubMed][PubMedCentral]

Coughlin CC, Swink SM, Horwinski |, Sfyroera G, Bugayev ], Grice EA, et al. The
preadolescent acne microbiome: a prospective, randomized, pilot study
investigating characterization and effects of acne therapy. Pediatr Dermatol.
2017;34(6):661-4.

[PubMed]

Kelhala HL, Aho VTE, Fyhrquist N, Pereira PAB, Kubin ME, Paulin L, et al.
I[sotretinoin and lymecycline treatments modify the skin microbiota in acne.
Exp Dermatol. 2018;27(1):30-6.

[PubMed]

McCoy WH 4th, Otchere E, Rosa BA, Martin J, Mann CM, Mitreva M. Skin
ecology during sebaceous drought. How skin microbes respond to isotretinoin.
] Invest Dermatol. 2019;139:732-5.

[PubMed]

Shin ], Kim Y], Kwon O, Kim NI, Cho Y. Associations among plasma vitamin C,
epidermal ceramide and clinical severity of atopic dermatitis. Nutr Res Pract.
2016;10:398-403.

[PubMed][PubMedCentral]


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26273151
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4530145
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11407971
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7763094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25848871
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4542041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=29024079
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=28636791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=30579608
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27478546
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4958642

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

Khan H, Akhtar N, Ali A. Assessment of compound ascorbyl palmitate (AD) and
sodium ascorbyl phosphate (SAP) on facial skin sebum control in female
healthy volunteers. Drug Res (Stuttg). 2017;67(1):52-8.

Pinnell S. Cutaneous photodamage, oxidative stress and topical antioxidant
protection. ] Am Acad Dermatol. 2003;48:1-22.
[PubMed]

Kosari P, Alikhan A, Sockolov M, Feldman SR. Vitamin E and allergic contact
dermatitis. Dermatitis. 2010;21(3):148-53.
[PubMed]

Ozuguz P, Dogruk Kacar S, Ekiz O, Takci Z, Balta I, Kalkan G. Evaluation of serum
vitamins A and E and zinc levels according to the severity of acne vulgaris.
Cutan Ocul Toxicol. 2014;33(2):99-102.

[PubMed]

Valacchi G, Rimbach G, Salion C, et al. Effect of benzoyl peroxide on antioxidant
status, NF-kappaB activity and interleukin-1alpha gene expression in human
keratinocytes. Toxicology. 2001;165(2-3):22-34.

Rota C, Tomasi A, Iannone A. Alpha-tocopherol amplifies benzoyl peroxide free
radical decomposition in a chemical system. Free Radic Res. 2006;40(6):637-
45.

[PubMed]

Knip M, Douek IF, Moore WP, Gillmor HA, McLean AE, Bingley PJ, et al. Safety of
high-dose nicotinamide: a review. Diabetologia. 2000;43:1337-45.
[PubMed]

Fisher GJ, Kang S, Varani ], Bata-Csorgo Z, Wan Y, Datta S, et al. Mechanisms of
photoaging and chronological skin aging. Arch Dermatol. 2002;138(11):1462-
70.

[PubMed]

Namazi MR. Nicotinamide: a potential addition to the anti-psoriatic weaponry.
FASEB J. 2003;17(11):1377-9.
[PubMed]

Fivenson DP, Breneman DL, Rosen GB, Hersh CS, Cardone S, Mutasim D.
Nicotinamide and tetracycline therapy of bullous pemphigoid. Arch Dermatol.
1994;130(6):753-8.

[PubMed]

Navarette-Solis |, Castanedo-Cazaras ], Torres-Alvarez B, et al. A double-blind,


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12522365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20487657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23826827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16753842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11126400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12437452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12890690
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8002646

44,

45.

46.

47.

48.

49,

50.

51.

52.

randomized clinical trial of niacinamide 4% versus hydroquinone 4% in the
treatment of melasma. Dermatol Res Pract. 2011;379173:2011.

Chen AC, Martin AJ, Choy B, Fernandez-Penas P, Dalziell RA, McKenzie CA, et al.
A phase 3 randomized trial of nicotinamide for skin-cancer chemoprevention.
N Engl ] Med. 2015;373(17):1618-26.

[PubMed]

Grange PA, Raingeaud ], Calvez V, Dupin N. Nicotinamide inhibits
Propionibacterium acnes-induced IL-8 production in keratinocytes through the
NF-kappaB and MAPK pathways. ] Dermatol Sci. 2009;56:106-12.

[PubMed]

Wohlrab |, Kreft D. Niacinamide - mechanisms of action and its topical use in
dermatology. Skin Pharmacol Physiol. 2014;27:311-5.
[PubMed]

Draelos Z, Matsubara A, Smiles K. The effect of 2% niacinamide on facial sebum
production. ] Cosmet Laser Ther. 2006;8:96-101.
[PubMed]

Fivenson DP. The mechanisms of action of nicotinamide and zinc in
inflammatory skin disease. Cutis. 2006;77:5-10.
[PubMed]

Walocko FM, Eber AE, Keri JE, Al-Harbi MA, Nouri K. The role of nicotinamide
in acne treatment. Dermatol Ther. 2017;30(5):e12481. https://doi.org/10.1111/
dth.12481. Epub 2017 Feb 21.

[Crossref]

Khodaeiani E, Fouladi RF, Amirnia M, Saeidi M, Karimi ER. Topical 4%
nicotinamide vs. 1% clindamycin in moderate inflammatory acne vulgaris. Int ]
Dermatol. 2013;52:999-1004.

[PubMed]

Shahmoradi Z, Iragi F, Siadat AH, Ghorbaini A. Comparison of topical 5%
nicotinamide gel versus 2% clindamycin gel in the treatment of the mild-
moderate acne vulgaris: a double-blinded randomized clinical trial. ] Res Med
Sci. 2013;18:115-7.

[PubMed][PubMedCentral]

Shalita AR, Smith ]G, Parish LC, Sofman MS, Chalker DK. Topical nicotinamide
compared with clindamycin gel in the treatment of inflammatory acne vulgaris.
Int ] Dermatol. 1995;34:434-7.

[PubMed]


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26488693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19726162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24993939
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16766489
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16871773
https://doi.org/10.1111/dth.12481
https://doi.org/10.1111/dth.12481
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23786503
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23914212
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3724370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7657446

53.

54.

55.

56.

57.

58.

59.

60.

61.

Kaymak Y, Onder M. An investigation of efficacy of topical niacinamide for the
treatment of mild and moderate acne vulgaris. ] Turk Acad Dermatol.
2008;2(4):jtad82402a. Available at: http://www.,jtad.org/2008/4 /jtad82402a.
pdf.

Dos SK, Barbhuiya ]N, Jana S, Dey SK. Comparative evaluation of clindamycin
phosphate 1% and clindamycin phosphate 1% with nicotinamide gel 4% in the
treatment of acne vulgaris. Indian ] Dermatol Venereol Leprol. 2003;69:8-9.
[PubMed]

Sardesai V, Kambli V. Comparison of efficacy of topical clindamycin and
nicotinamide combination with plain clindamycin for the treatment of acne
vulgaris and acne resistant to topical antibiotics. Indian ] Dermatol Venereol
Leprol. 2003;69:138-9.

[PubMed]

Morganti P, Berardesca E, Guarneri B, Guarneri F, Fabrizi G, Palombo P, et al.
Topical clindamycin 1% vs linoleic acid-rich phosphatidylcholine and
nicotinamide 4% in the treatment of acne: a multicentre-randomized trial. Int ]
Cosmet Sci. 2011;33:467-76.

[PubMed]

Emanuele E, Bertona M, Altabas K, Altabas V, Alessandrini G. Anti-inflammatory
effects of topical preparation containing nicotinamide, retinol, and 7-
dehydrocholesterol in patients with acne: a gene expression study. Clin Cosmet
Investig Dermatol. 2012;5:33-7.

[PubMed][PubMedCentral]

Niren N, Torok H. The nicomide improvement inclinical outcomes study
(NICOS): results of an 8-week trial. Cutis. 2006;77:17-28.
[PubMed]

Shalita AR, Falcon R, Olansky A, Iannotta P, Akhavan A, Day D, et al.
Inflammatory acne management with a novel prescription dietary supplement.
J Drugs Dermatol. 2012;11:1428-33.

[PubMed]

Jadassohn W, Paillard R, Hofer R, et al. Vitamin B12 et poussee aceneiforme.
Dermatologica. 1958;116:349. In French.

Puissant A, Vanbremeersch F, Monfort ], Lamberton JN. A new iatrogenic
dermatosis: acne caused by vitamin B 12. Bull Soc Fr Dermatol Syphiligr.
1967;74:813-5. In French.

[PubMed]


http://www.jtad.org/2008/4/jtad82402a.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17642812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17642859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=21668835
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22399861
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3295614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16871775
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23377512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4232220

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Braun-Falco O, Lincke H. The problem of vitamin B6/B12 acne. A contribution
on acne medicamentosa (author’s transl). MMW Munch Med Wochenschr.
1976;118:155-60. In German.

[PubMed]

Dupre A, Albarel N, Bonafe JL, Christol B, Lassere J. Vitamin B-12 induced acnes.
Cutis. 1979;24:210-1.
[PubMed]

Sherertz E. Acneiform eruption due to “megadose” vitamins B6 and B12. Cutis.
1991;48:119.
[PubMed]

Balta I, Ozuguz P. Vitamin B12-induced acneiform eruption. Cutan Ocul Toxicol.
2014;33:94-5.
[PubMed]

Goldblatt S. Vitamin B-12 levels in blood serum in acne-like skin diseases.
Hautarzt. 1966;17:106-8. In German.
[PubMed]

Karadag AS, Tutal E, Ertugrul DT, Akin KO. Effect of isotretinoin treatment on
plasma holotranscobalamin, vitamin B12, folic acid, and homocysteine levels:
non-controlled study. Int ] Dermatol. 2011;50:1564-9.

[PubMed]

Kang D, Shi B, Erfe MC, Craft N, Li H. Vitamin B12 modulates the transcriptome
of the skin microbiota in acne pathogenesis. Sci Transl Med.
2015;7(293):293ra103.

[PubMed][PubMedCentral]

Sharma CM, Hoffmann S, Darfeuille F, Reignier ], Findeiss S, Sittka A, et al. The
primary transcriptome for the major human pathogen Helicobacter pylori.
Nature. 2010;464:250-5.

[PubMed]

Lundrigan M, Kadner R. Altered cobalamin metabolism in Escherichia coli btuR
mutants affects btuB gene regulation. ] Bacteriol. 1989;171:154-61.
[PubMed][PubMedCentral]

Piomelli S, Davidow B, Guinee VF, Young P, Gay G. The FEP (free erythrocyte
porphyrins) test: a screening micromethod for lead poisoning. Pediatrics.
1973;51:254-9.

[PubMed]


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=130553
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=157854
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1834437
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23815241
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4228983
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22098008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26109103
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6049814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20164839
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2644187
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC209568
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4695860

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Cervantes |, Eber AE, Perper M, Nascimento VM, Nouri K, Keri JE. The role of
zinc in the treatment of acne: a review of the literature. Dermatol Ther.
2018;31(1):e12576. https://doi.org/10.1111/dth.12576.

[Crossref]

Sanstead H. Understanding zinc: recent observations and interpretation. ] Lab
Clin Med. 1994;124:322-7.

Solomons N. Mild human zinc deficiency produces an imbalance between cell-
mediated and humoral immunity. Nutr Rev. 1998;56:27-8.
[PubMed]

Prasad A. Zinc: an overview. Nutrition. 1995;11:93-9.
[PubMed]

Broun ER, Greist A, Tricot G, Hoffman R. Excessive zinc ingestion. A reversible
cause of sideroblastic anemia and bone marrow depression. JAMA.
1990;264:1441-3.

[PubMed]

Willis MS, Monaghan SA, Miller ML, McKenna RW, Perkins WD, Levinson BS, et
al. Zinc-induced copper deficiency: a report of three cases initially recognized
on bone marrow examination. Am ] Clin Pathol. 2005;123:125-31.

[PubMed]

Duncan A, Yacoubian C, Watson N, Morrison I. The risk of copper deficiency in
patients prescribed zinc supplements. ] Clin Pathol. 2015;68(9):723-5.

Lomaestro B, Bailae G. Absorption interactions with fluoroquinolones. 1995
update. Drug Saf. 1995;12:314-33.
[PubMed]

Penttila O, Hurme H, Neuvonen P. Effect of zinc sulfate on the absorption of
tetracycline and doxycycline in man. Eur ] Clin Pharmacol. 1975;9:131-4.
[PubMed]

Webster P. Urinary zinc excretion during treatment with different diuretics.
Acta Med Scand. 1980;208:209-12.

Fitzherbert J. Zinc deficiency in acne vulgaris. Med ] Aust. 1977;2:685-6.
[PubMed]

Michaelsson G, Vahlquist A, Juhlin L. Serum zinc and retinol-binding protein in
acne. Br ] Dermatol. 1977;96:283-6.


https://doi.org/10.1111/dth.12576
https://doi.org/10.1111/dth.12576
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9481116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7749260
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2094240
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15762288
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7669261
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=786686
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=146775

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

[PubMed]

Azzouni F, Godoy A, Li Y, Mohler J. The 5 alpha-reductase isozyme family: a
review of basic biology and their role in human diseases. Adv Urol.
2012;2012:530121.

[PubMed]

Chow SC. Immunomodulation by statins: mechanisms and potential impact on
autoimmune diseases. Arch Immunol Ther Exp. 2009;57:243-51.

Gupta M, Mahajan VK, Mehta KS, Chauhan PS. Zinc therapy in dermatology: a
review. Dermatol Res Pract. 2014;2014:709152.
[PubMed][PubMedCentral]

Kitamura H, Morikawa H, Kamon H, Iguchi M, Hojyo S, Fukada T, et al. Toll-like
receptor-mediated regulation of zinc homeostasis influences dendritic cell
function. Nat Immunol. 2006;7:971-7.

[PubMed]

Sardana K, Chugh S, Garg V. The role of zinc in acne and prevention or
resistance: have we missed the “base” effects. Int ] Dermatol. 2014;53:125-7.
[PubMed]

Sugimoto Y, Lopez-Solache I, Labrie F, Luu-The V. Cations inhibit specifically
type 1 5 alpha-reductase found in human skin. ] Invest Dermatol.
1995;104:775-8.

[PubMed]

Bae ], Park S. Evaluation of antimicrobial activity of zinc oxide, citric acid and a
mix of both against Propionibacterium acnes. Int ] Cosmet Sci. 2016;38(6):550-
7.

[PubMed]

Cochran R, Tucker S, Flannigan S. Topical zinc therapy for acne vulgaris. Int ]
Dermatol. 1985;24:188-90.
[PubMed]

Dreno B, Amblard P, Agache P, Sirot S, Litoux P. Low doses of zinc gluconate for
inflammatory acne. Acta Derm Venereol. 1989;69:541-3.
[PubMed]

Dreno B, Floulc P, Reynaud A, Moyse D, Habert H, Richet H. Effect of zinc
gluconate on propionibacterium acnes resistance to erythromycin in patients

with inflammatory acne: in vitro and in vivo study. Eur ] Dermatol.
2005;15:152-5.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=139912
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22235201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25120566
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4120804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16892068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24350859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7738354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26940755
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3158620
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2575335

94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

[PubMed]

Goransson K, Liden S, Odsell L. Oral zinc in acne vulgaris: a clinical and
methodological study. Acta Derm Venereol. 1978;58:443-8.
[PubMed]

Hillstrom L, Pettersson L, Hellbe L, Kjellin A, Leczinsky CG, Nordwall C.
Comparison of oral treatment with zinc sulfate and placebo in acne vulgaris. Br
] Dermatol. 1977;97:681-4.

[PubMed]

Kobayashi H, Aiba S, Tagami H. Successful treatment of dissecting cellulitis and
acne conglobate with oral zinc. Br ] Dermatol. 1999;141:1137-8.
[PubMed]

Meynadier J. Efficacy and safety study of two zinc gluconate regiments in the
treatment of inflammatory acne. Eur ] Dermatol. 2000;10:269-73.
[PubMed]

Orris L, Shalita A, Sibulkin D, London S], Gans EH. Oral zinc therapy of acne.
Absorption and clinical effect. Arch Dermatol. 1978;114:1018-20.
[PubMed]

Verma K, Saini A, Dhamija S. Oral zinc sulphate therapy in acne vulgaris: a
double-blind trial. Acta Derm Venereol. 1980;60:337-40.
[PubMed]

Weimar VM, Puhl SC, Smith WH, tenBroeke JE. Xinc sulfate in acne vulgaris.
Arch Dermatol. 1978;114:1776-8.
[PubMed]

Weismann K, Wadskov S, Sondergaard ]. Oral zinc sulphate therapy for acne
vulgaris. Acta Derm Venereol. 1977;57:357-60.
[PubMed]

Capitanio B, Sinagra JL, Weller RB, Brown C, Berardesca E. Randomized
controlled study of a cosmetic treatment for mild acne. Clin Exp Dermatol.
2012;37:346-9.

[PubMed]

Fluhr JW, Bosch B, Gloor M, Hoffler U. In-vitro and in-vivo efficacy of zinc
acetate against propionibacteria alone and in combination with erythromycin.
Zentralbl Bakteriol. 1999;289:445-56.

[PubMed]


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15908296
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=82356
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=146511
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10722268
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10846252
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=150813
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6163281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=153730
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=70931
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22369176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10603662

105.

106.

107.

108.

109.

110.

111.

112.

Sardana K, Garg V. An observational study of methionine-bound zinc with
antioxidants for mild to moderate acne vulgaris. Dermatol Ther. 2010;23:411-8.
[PubMed]

Schachner L, Eaglstein W, Kittles C, Mertz P. Topical erythromycin and zinc
therapy for acne. ] Am Acad Dermatol. 1990;22:253-60.
[PubMed]

Strauss JS, Stranieri AM. Acne treatment with topical erythromycin and zinc:
effect of propionibacterium acnes and free fatty acid composition.] Am Acad
Dermatol. 1984;11:86-9.

[PubMed]

Bojar RA, Eady EA, Jones CE, Cunliffe W], Holland KT. Inhibition of
erythromycin-resistant propionibacteria on the skin of acne patients by topical
erythromycin with and without zinc. Br ] Dermatol. 1994;130:329-36.
[PubMed]

Chu A, Huber F, Plott R. The comparative efficacy of benzoyl peroxide

5% /erythromycin 3% gel and erythromycin 4%/zinc 1.2% solution in the
treatment of acne vulgaris. Br ] Dermatol. 1997;136:235-8.

[PubMed]

Cunliffe W], Burke B, Dodman B, Gould DJ. A double-blind trial of a zinc
sulphate/citrate complex and tetracycline in the treatment of acne vulgaris. Br
] Dermatol. 1979;101:321-5.

[PubMed]

Cunliffe W], Fernandez C, Bojar R, Kanis R, West F, Zindaclin Clinical Study
Group. An observer-blind parallel-group, randomized, multicentre clinical and
microbiological study of a topical clindamycin/zinc gel and a topical
clindamycin lotion in patients with mild/moderate acne. ] Dermatolog Treat.
2005;16:213-8.

[PubMed]

Dreno B, Moyse D, Alirezai M, Amblard P, Auffret N, Beylot C, et al. Multicenter
randomized comparative double-blind controlled clinical trial of the safety and
efficacy of zinc gluconate versus minocycline hydrochloride in the treatment of
inflammatory acne vulgaris. Dermatology. 2001;203:135-40.

[PubMed]

Feucht CL, Allen BS, Chalker DK, Smith ]G Jr. Topical erythromycin with zinc in
acne. A double-blind controlled study. ] Am Acad Dermatol. 1980;3:483-91.
[PubMed]


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20666829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2138176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6234335
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8148274
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9068739
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=159714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16302325
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11586012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6452464

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

Habbema L, Koopmans B, Menke HE, Doornweerd S, De Boulle K. A 4%
erythromycin and zinc combination (Zineryt) versus 2% erythromycin
(Eryderm) in acne vulgaris: a randomized, double-blind comparative study. Br ]
Dermatol. 1989;121(4):497-502.

[PubMed]

Langner A, Sheehan-Dare R, Layton A. A randomized, single-blind comparison
of topical clindamycin + benzoyl peroxide (Duac) and erythromycin + zinc
acetate (Zineryt) in the treatment of mild to moderate facial acne vulgaris. ] Eur
Acad Dermatol Venereol. 2007;21:311-9.

[PubMed]

Michaélsson G. Oral zinc in acne. Acta Derm Venereol Suppl (Stockh).
1980;Suppl 89:87-93.

Michaélsson G, Juhlin L, Ljunghall K. A double-blind study of the effect of zinc
and oxytetracycline in acne vulgaris. Br ] Dermatol. 1977;97:561-6.
[PubMed]

Michaélsson G, Juhlin L, Vahlquist A. Effects of oral zinc and vitamin A in acne.
Arch Dermatol. 1977;113:31-6.
[PubMed]

Papageorgious P, Chu A. Chloroxylenol and zinc oxide containing cream in the
treatment of acne vulgaris. A double-bling randomized, controlled trial. Clin
Exp Dermatol. 2000;113:31-6.

Schachner L, Pestana A, Kittles C. A clinical trial comparing the safety and
efficacy of a topical erythromycin-zinc formulation with a topical clindamycin
formulations. ] Am Acad Dermatol. 1990;22:489-95.

[PubMed]

Sharquie KE, Noaimi AA, Al-Salih MM. Topical therapy of acne vulgaris using
2% tea lotion in comparison with 5% zinc sulphate solution. Saudi Med J.
2008;29:1757-61.

[PubMed]

Dreno B, Blouin E. Acne, pregnant women and zinc salts: a literature review.
Ann Dermatol Venereol. 2008;135(1):7-33.

Akhavan A, Bershad S. Topical acne drugs. Am ] Clin Dermatol. 2003;4:473-92.
[PubMed]

Del Rosso J. The use of sodium sulfacetamide 10% /sulfur 5% emollient foam in
the treatment of acne. ] Clin Aesthet Dermatol. 2009;2(8):26-9.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2533878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17309451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=145237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=137693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2138180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19082228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12814337

124.

125.

126.

127.

128.

129.

130.

[PubMed][PubMedCentral]

Amr N, Abdel-Rahim H. The effect of chromium supplementation on PCOS in
adolescents. ] Pediatr Adolesc Gynecol. 2015;28(2):114-8.
[PubMed]

Jamilian M, Bahmani F, Siavashani MA, Mazloomi M, Asemi Z, Esmaillzadeh A.
The effects of chromium supplementation on endocrine profiles, biomarkers of
inflammation, and oxidative stress in women with polycystic ovary syndrome:
a randomized, double blind, placebo-controlled trial. Biol Trace Elem Res.
2016;172(1):71-8.

Razavi M, Jamilian M, Kashan Z. Selenium supplementation and the effects on
reproductive outcomes, biomarkers of inflammation, and oxidative stress in
women with polycystic ovary syndrome. Horm Metab Res. 2016;48(3):185-90.
[PubMed]

Carretero M. Clay minerals and their beneficial effect upon human health. A
review. Appl Clay Sci. 2002;21:155-63.

Park S, Lee C, Lee M. Antibacterial effect of minerals from ores indigenous to
Korea. ] Environ Biol. 2009;30:151-4.
[PubMed]

Ma'or Z, Henis Y, Alon Y, Orlov E, Sgrensen KB, Oren A. Antimicrobial properties
of Dead Sea black mineral mud. Int ] Dermatol. 2006;45:504-11.
[PubMed]

Meier L, Stange R, Michalsen A, Uehleke B. Clay jojoba oil facial mask for
lesioned skin and mild acne - results of a prospective, observational pilot study.
Forsch Komplementmed. 2012;19(2):75-9.

[PubMed]


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20729967
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2923965
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25850593
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26267328
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20112878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16700781
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22585103

© Springer Nature Switzerland AG 2021
R. N. Rupani, P. A. Lio (eds.), Integrative Dermatology
https://doi.org/10.1007/978-3-030-58954-7_3

3. Oral Botanical Supplements

Michal Solomon® = and Adriana Leite?

(1) Department of Dermatology, Sheba Medical Center, Ramat Gan,
Israel
(2) Department of Dermatology, All Beauty Company, Sao Paulo, Brazil

Keywords Di-indolyl methane - Chasteberry - Adaptogens - Rhodiola
— Ashwagandha - CBD - Turmeric - Schisandra

Di-indolyl Methane

A diet rich in cruciferous vegetables such as cauliflower, broccoli, and
cabbage has long been considered healthy, and various epidemiological
studies suggest that the consumption of cruciferous vegetables
contributes to a cancer-protecting diet.

Indole-3-carbinol (I3C) is derived from naturally occurring
glucosinolates in cruciferous vegetables. It is rapidly converted into a
range of metabolites under the acidic stomach environment, among
which 3,3-diindolylmethane (DIM) is the most prominent compound
[4]. DIM exerts several biological activities on cellular and molecular
levels, which contribute to its well-recognized chemoprevention
potential [5, 6].

DIM restores healthy hormone balance by adjusting the balance of
bad estrogens to good estrogens, and it blocks aromatase, which
converts testosterone to estrogen. Di-indolyl methane is used for
preventing breast, uterine, and colorectal cancer. It is also used to
prevent an enlarged prostate (benign prostatic hypertrophy, or BPH)
and to treat premenstrual syndrome (PMS) and, apparently, hormonal
acne. DIM is generally well tolerated, with a few mild symptoms lasting
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a few days. Side effects of DIM include headache, fatigue, brain fog, and
dark urine (orange to brownish color).

Typically, DIM will come in 100-200 mg capsules. It is
recommended to start slow, with 100 mg every day or every other day
until you no longer have detox symptoms.

Vitex agnus-castus

Vitex agnus-castus (VAC)—also known as chaste tree, chasteberry, and
monk’s pepper—is a deciduous shrub that is native to the
Mediterranean, Europe, and Central Asia. It has been used for female
reproductive disorders since ancient Greek and Roman times. In the
fourth century B.C., Hippocrates recommended the plant for injuries,
inflammation, and swelling of the spleen. VAC is also mentioned in the
works of Dioscorides and Theophrastus [7]. The name agnus-castus
derives from the Latin words “castitas” (chastity) and “agnus” (lamb); it
is also called chaste tree, which refers to its ability to decrease sexual
desire and promote chastity in women and celibacy in monks. Another
common name, monk’s pepper, originates from its use by monks as a
spice in cooking.

Traditionally, VAC has been used by practitioners of phytotherapy in
the treatment of many female conditions, including menstrual
disorders (amenorrhea, dysmenorrhea), premenstrual syndrome
(PMS), corpus luteum insufficiency, hyperprolactinemia, infertility,
acne, menopause, and disrupted lactation [8]. In popular medicine, VAC
is also considered to be an emmenagogue, vulnerary, carminative,
lactagogue, anthelmintic, and anti-inflammatory [9]. The German
Commission E has approved the use of VAC for irregularities of the
menstrual cycle, premenstrual disturbances, and mastodynia [10].

In Europe, the parts used for medicinal purposes are the ripe dried
fruit and extracts/concentrates of this part of the plant. Its constituents
are flavonoids (casticin, isovitexin, orientin), iridoids (aucubin,
agnuside, eurostide), volatile oils (monoterpenes and sesquiterpenes),
linoleic acid, and a bitter principle called castine [11, 12]. The whole
plant extract is considered necessary for the therapeutic action [13].

VAC is believed to act on the hypothalamus and pituitary gland, thus
indirectly altering the balance of sex hormones. The mode of action of



VAC is not completely understood, and several mechanisms have been
considered. The most probable is an interaction with dopaminergic
receptors in the anterior pituitary gland, with a subsequent reduction
of prolactin secretion, derived from evidence from human in vivo
studies [14-16]. Prolactin is produced by the anterior pituitary gland
and plays an important role in a variety of reproductive functions [17];
prolactin levels rise naturally during pregnancy to induce the
development of the mammary glands and to stimulate milk production.
Raised levels of prolactin in nonlactating women are associated with
female disorders, such as cyclic breast tenderness, menstrual
abnormalities, absence of ovulation, and some symptoms of PMS [17].
Other reviews are available for the efficacy of VAC in PMS, cycle
disorders, hyperprolactinemia, and mastalgia [18].

Some side effects of Vitex agnus-cactus are minor dermal problems
and some intestinal problems such as diarrhea, headache, vertigo, and
palpitation, which disappear after stopping its use [19]. There are no
reports of herb-drug interactions involving Vitex agnus-cactus. Some
herbalists believe that Vitex agnus-cactus could interfere with birth
control pills, hormone replacement therapy, and other hormone
replacement medications [19]. Additionally, it has been hypothesized
that individuals taking drugs classified as dopamine receptor
antagonists should use Vitex agnus-cactus with caution because animal
studies indicate that Vitex agnus-cactus may interfere with the
dopamine receptors [20, 21].

Several studies have been done to evaluate the effects of Vitex
agnus-cactus on PMS, and most of them have revealed its significant
effects on decreasing or improving PMS symptoms [22-24].

Vitex agnus-castus has been used for acne before menstruation. The
whole fruit extract acting on follicle stimulating and luteinizing
hormone levels in the pituitary gland led to an increase in progesterone
and decrease in estrogen levels through the dopaminergic mechanism,
decreasing the level of premenstrual prolactin. The German
Commission E has recommended daily intake of 40 mg of Vitex agnus-
castus extract for the treatment of acne. Pregnant and nursing women
should not use this plant. Adverse side effects such as gastrointestinal
disturbances and skin rashes have been reported [25].



Adaptogens and the SKkin

Adaptogenic herbs help modulate our response to stress [26]. Stress
stimulates cortisol release, which drives skin oil production and
increases pro-inflammatory cytokines, impairing skin barrier function,
including the ability to retain water. Adaptogens have immune-
potentiating activity mediated through the modulation of T-cell
immunity [27].

The growing field of psychodermatology addresses the link between
an emotional state and the body’s physiological response. Recent
research has confirmed the skin both as an immediate stress perceiver
and as a target of stress responses [28]. Skin disorders such as acne and
rosacea have a high impact on a patient’s behavior and emotional state,
which then leads to further stress signaling and a positive feedback
loop.

The body response to stress-producing hormones like cortisol and
its metabolic changes include inflammation, unbalanced oil production,
and increased sensitivity. Sleep deprivation also increases cortisol
levels, disrupting skin barrier function and homeostasis, leading to
microbial imbalance. Clinically, this variably manifests as oiliness or
dryness, dehydration, and redness.

Adaptogens can play a role in stabilizing emotional responses to
environmental stressors, thereby normalizing physiological processes
promoting homeostasis [3, 29, 30]. Some of the properties that
adaptogens may bring are anti-anxiety, immune modulating,
antimicrobial, and anti-inflammatory activities. Also the use of
adaptogen-based preparations increases the nonspecific phase of stress
resistance, facilitating the achievement and prolonged maintenance of
allostasis [30].

Acne vulgaris affects about 85% of teenagers and may continue to
adulthood. Acne is one of the most prevalent skin diseases. Acne is
usually due to an increase in body androgens, hyperkeratinization, and
skin microbiota imbalance and occurs more often in adolescence
during puberty, but also can be present into adulthood [3].

Even though many conventional acne treatment options are
available, they carry risks and mild to severe side effects, and none is
completely satisfactory. This creates the opportunity for many herbal



medicine studies and clinical trials to gain research support showing
that it has many possibilities to offer clinically in this disorder.

Rosacea is an inflammatory disease that is erroneously termed
“acne-rosacea” despite differing pathogenesis. Recent studies have
found associations between rosacea and an increased risk of potentially
serious systemic disorders [31]. A recent study found that rosacea
patients had elevated levels of oxidative stress or an imbalance
between free radicals and antioxidants in the blood [32, 33]. Comparing
patient blood samples from 50 rosacea patients and 42 healthy control
patients, it was found that rosacea patients had higher levels of
disulfides and lower thiols than the control group.

Thiols are antioxidants produced by the body to neutralize free
radicals. The neutralization process turns thiols into disulfides, and the
ratio of thiols to disulfides into the bloodstream can indicate the level of
oxidative stress caused by UV radiation, diet, and other lifestyle factors
[33]. The thiol-associated antioxidant mechanisms may play a role in
the inflammation of rosacea and suggest that antioxidant treatments
might be an adjuvant therapy for rosacea [33].

Adaptogens can be useful in the treatment of both acne and rosacea,
in that disease pathogenesis includes stress-induced inflammation [29].

CRH (corticotropin-releasing hormone) and its receptors have been
detected on sebocytes [34]. It was shown that CRH promotes
lipogenesis in sebocytes through upregulation of a key lipogenesis
enzyme [34]. Stress also induces IL-6 and IL-11 cytokine production in
keratinocytes, contributing to inflammation [34]. ACTH and alfa-MSH
also contribute to sebum production and possibly worsen the acne
phenotype [35, 36].

The role of neuropeptide, specifically substance P, in acne is well-
known [35, 36]. Facial skin from acne patients shows marked increase
of SP-positive nerve fibers around the sebaceous glands and around
acne lesions [37]. SP induces gene expression of PPAR-gamma, which
plays a unique role in stimulating sebocyte lipogenesis. Inflammatory
responses induced by Cutibacterium acnes are a major etiological factor
in the pathogenesis of acne vulgaris.

Those facts show that adaptogens can be an important adjuvant
therapy in terms of helping to manage the stress and the resulting
inflammatory cascade.



Pharmacological Action of Adaptogens

The mechanism of adaptogens is not possible to easily explain by using
the reductionist concept of pharmacology [38]. Considering that the
pharmacological activity of any phytochemical is not specific and
associated only with one type of receptor, adaptogenic compounds
affect key mediators of the adaptive stress response at both
intracellular and extracellular levels of communication as described by
Panossian [39]. Consequently, many molecular targets, signaling
pathways, and networks are involved. Adaptogens may have
antioxidant and anti-inflammatory properties and also act as
lipogenesis modulators (lipostatic) and augment adaptations to
noxious stimuli (exposure to cold, heat, pain, general stress, infectious
organisms).

It is important to highlight that the origin and provenance of
adaptogenic extracts need to be known, due to lack of standardization
to guarantee authenticity and quality. We need to seek to know reliable
suppliers to be able to reach the expected results when we recommend
these high-value herbal medicine extracts. We need to avoid
unregistered supplements aiming to establish real value chain. We need
to enable patients and consumers to have confidence that the products
are authentic and meet a high specification for quality and safety.

It is essential that we pay attention to bioavailability,
standardization, and bio-optimization of these ingredients, as long as
adaptogens are present at high concentrations in various plant species.
The most popular ones that can be used for acne and rosacea
treatments will be presented in this chapter.

Rhodiola rosea (Golden Root, Arctic Root, Rose
Root)

Rhodiola is one of the most important medicinal herbs and belongs to
plants revealing adaptogenic properties which are attributed to the
presence of specific phenolic compounds and are mainly reflected as
antioxidant activity. R. rosea also revealed strong antibacterial effects
against, for example, Staphylococcus strains [40, 41]. Besides that,
Rhodiola rosea has free radical scavenging activities by its oligomeric
proanthocyanidin [41].



Among the chemical components of Rhodiola we have salidrosides,
rosavins, tyrosol, polysaccharides, flavonoids, terpenoids,
proanthocyanidins, flavonolignans, and others. Salidroside is the main
bioactive agent. Approximately 200 chemical compounds have been
isolated from Rhodiola species [40, 41].

Rosavins are known as phenylpropanoids (cinnamyl alcohol
glycoside) which include rosavins, rosins, and rosarins. They are
specific for R. rosea and not detected at other Rhodiola species [41-45].
Their mechanism of action remains unclear but must be combined with
other, more powerful, compounds such as salidroside to enhance its
properties.

Salidroside is a glucoside form of tyrosol. Studies have shown that
one of the main mechanisms of action is by blocking monoamine
oxidase enzymes. Those enzymes bind to the outer membrane of
mitochondria, causing oxidative breakdown of various components and
neurotransmitters, including dopamine, serotonin, and norepinephrine.
Rhodiola may potentially lead to a significant increase of these
neurotransmitters and also has potential to regulate cortisol.

It is important to know that there are more than 200 species of
Rhodiola, of which approximately 20 are used as traditional medicine,
mainly in Asia and Europe. Some species of Rhodiola and the species
that come from China and Tibet as Rhodiola crenulata do not contain
rosavins, but have high concentrations of salidrosides and p-tyrosol.

Rhodiola has therapeutic value for many diseases, due to its
pharmacological functions and therapeutic actions. It is usually taken in
the morning because it can be a stimulant.

The proportion between salidrosides and rosavins (this one present
only in Rhodiola rosea) varies depending from the origin, so there is not
a standard pattern.

Adaptogens in general should not be used by pregnant or nursing
women because of lack of reliable studies. They also must not be
combined with psychiatric medications as mood stabilizers without
evaluating the interactions with some other medications (e.g.,
fluoxetine, paroxetine, and sertraline) due to the potential for
cytochrome P450 2C9-CYP2C9 interactions.



Schisandra chinensis (Chinese Magnolia Vine,
Wuweizi—“Five-Flavor Berry”)

Schisandra chinensis is known as “five-flavor-fruit” because it possesses
all five basic flavors. It comes from northern China and the Russian Far
East, where it is considered as one of the 50 fundamental herbs.
Schisandra chinensis extract has been shown in some studies to
promote healthy stress levels, as it can decrease corticosteroids by
increasing acetylcholine levels, and also can enhance cholinergic
signaling. Schisandra chinensis contains many lignans including
schisandrin types A, B, and C, as well as schisandrol A and B. In vitro
tests have shown that schisandrins A, B, and C inhibit the release of
inflammatory cytokines, decrease the levels of toll-like receptor 2 and
schisandrin B and C, and reduce the intracellular mRNA expression of
the receptor gene. It is known that innate immune response in acne
vulgaris is related to activation of toll-like receptor 2 in inflammatory
cytokine responses [46]. Furthermore, the three lignans also prevented
the nuclear translocation of NF-kappaB [47, 48]. The extract must
contain a minimum of 3% schisandrins to be effective.

It has been reported that schisandra possesses a variety of
pharmacological activities against respiratory, gastrointestinal,
neurological, cardiovascular, hepatic, and dermatologic diseases
involving inflammatory pathways such as atopic dermatitis, acne, and
rosacea, as described above [48]. Moreover, schisandrin B can protect
the skin against solar irradiation-induced oxidative stress [49],
protecting UVB-exposed fibroblasts from photoaging [50].
Furthermore, new studies revealed the anti-inflammatory and
antibacterial effects of this herbal extract to control acne induced by C.
acnes, suggesting that schisandrins might be developed as
pharmacological agents for acne therapy [46, 48]. The study by Guo et
al., conducted in vitro, found that schisandra significantly reduced pro-
inflammatory cytokine levels of C. acne, stimulating levels of IL-8, IL-
1beta, and TNF-alfa [48].

Schisandrins can block the inflammatory response and prevent C.
acnes bacterial growth. This way, it would be very helpful besides the
conventional acne therapies that are focused to reduce C. acnes density,
as it is recognized as an important part in acne pathophysiology [48].



Ashwagandha (Withania somnifera, Indian Ginseng,
Wild Cherry)

Ashwagandha is a small plant native to India, the Middle East, and parts
of Africa. Its roots, leaves, and fruits are used in Ayurvedic medicine to
build resistance to stress, enhance mediated immunity, and protect
from free radical damage. This herb is abundant in antioxidant,
immune-boosting, antistress, sleep-inducing, anti-inflammatory, and
antibacterial properties.

Ashwagandha contains steroidal lactones (withanolides) and other
alkaloids like somniferine, sominine, and anferine that can mimic
certain corticosteroids, interact with steroid receptors, modulate
cortisol levels, and improve stress responses [51]. It can also decrease
markers of inflammation such as CRP (C-reactive protein) and reduce
LDC-C (low-density lipoprotein cholesterol), due to its hypolipidemic
properties. It also contains iron, tannins, nitrates, potassium, glucose,
fatty acids, flavonoids, and acyl steryl glucosides.

Withanolides have antioxidant and anti-inflammatory properties
that help inhibit the growth of Staphylococcus bacteria [28]. Individuals
with autoimmune diseases such as lupus, rheumatoid arthritis, type 1
diabetes, and Hashimoto’s disease may need to avoid it, since
ashwagandha can have an effect on blood sugar, inflammation, and
hormone regulation. Ashwagandha root extract may stimulate activity
in thyroid glands, which could be interesting to individuals suffering
from subclinical hypothyroidism—which occurs in 3-8% of the global
population—but its use must be always monitored by a doctor.

Ashwagandha is part of the nightshade family (Solanaceae), and
some people could have an allergy or intolerance to it.

It is important to understand there are not enough long-term
studies determining the appropriate oral dosage for ashwagandha. This
depends on the patient’s age, health, and purpose for use.

Ashwagandha also should not be used during pregnancy and
breastfeeding, or combined with other medications like mood
regulators, without medical advice.

Cannabidiol (Cannabis sativa, CBD)



CBD is a non-psychotropic, non-intoxicating phyto-cannabinoid of
Cannabis sativa and is being hailed for its ability to balance the
endocannabinoid system (ECS). It is through this process that it allows
the body to handle stress, and it acts as an adaptogen. CBD works by
two receptors in the ECS, CB-1 and CB-2, to help regulate sleep, mood,
anxiety, and depression, lower stress levels, and normalize the immune
system.

The ECS regulates multiple physiological processes, including cell
growth and differentiation. Recently, it was shown that CBD behaves as
a highly effective sebostatic agent, inhibiting the lipogenic actions of
various compounds, including arachidonic acid, and a combination of
linoleic acid and testosterone and suppressed sebocyte proliferation via
TRPV-4 (transient potential receptor vanilloid-4) ion channels used in
cultured human sebocytes and human skin organ culture [52, 53].

CBD also has anti-inflammatory and anti-proliferative effects,
becoming a promising therapeutic agent for the treatment of acne.

Olah A et al. showed in their studies that CBD demonstrated
complex anti-acne effects by normalizing “pro-acne agents” as a unique
“trinity of cellular anti-acne actions.” They described that CBD primarily
normalized the pathologically elevated lipogenesis induced by “pro-
acne” agents, both in a quantitative and qualitative manner (universal
lipostatic effect). Moreover, it suppresses cell proliferation (anti-
proliferative effect) and also prevents the actions of TLR (keratinocyte
toll-like receptors) activation or “pro-acne” agents to elevate pro-
inflammatory cytokine levels (universal anti-inflammatory effect) [52,
53].

The exact pharmacokinetics of CBD by its systemic application in
the human body is still unknown. Topical CBD administration, using
appropriate vehicles, due its high lipophilicity, is expected to
preferentially enter the skin via the transfollicular route to accumulate
in the sebaceous glands [52, 53].

One of the phytocannabinoid substances, the non-psychotropic
phytocannabinoid THCV (delta-9-tetrahydrocannabivarin),
downregulated basal sebaceous lipid synthesis and might become
highly efficient as a novel anti-acne agent [39, 52]. Further studies are
warranted to determine the significance of these findings in the clinical
setting, even though it seems to be very promising.



Turmeric (Curcuma longa, Indian Saffron, Golden
Spice)

Turmeric is a spice widely used in Asia that comes from the root of
Curcuma longa, and it has curcumin as its main ingredient (2-8%)
besides other curcuminoids like demethoxycurcumin and
bisdemethoxycurcumin. Curcumin is also known as diferuloylmethane.
Although turmeric has been used for a long time in alternative
medicine, curcumin has yet to merge as a component of our
mainstream dermatologic therapeutic options [54, 55].

Turmeric is composed of plant compounds that possess antioxidant,
anti-inflammatory, and antimicrobial activities. Curcumin can lower
inflammatory markers such TNF (tumor necrosis factor) and IL-6
(interleukin-6). Curcumin downregulates inflammatory pathways,
including cyclooxygenase-2 (COX-2) and lipoxygenase, and inhibits
transcription factor NF-kB, decreasing TNF-alfa and interleukin-1 (IL-
1). Via these mechanisms, curcumin has broad antioxidant activity
because it has a dual action: as a scavenger of free radicals and as a
booster of endogenous antioxidant levels like glutathione and
hemoxygenase-1, therefore improving cellular defenses against
oxidative stress [56]. Curcumin was also shown to be an anti-androgen,
an interesting property that can play a role in acne treatment.

Although its biologic activity is recognized, it has poor
bioavailability. Studies have demonstrated that coadministration of
curcumin and piperine, a substance found in black pepper, can increase
plasma levels by upregulating bioavailability [56]. Turmeric can be
recommended as an adjuvant for painful and inflammatory rosacea
symptoms.
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Green Tea

Green tea is a popular botanical across the world (Fig. 4.1). It accounts for about 20% of total tea production
and is the end product of steaming and drying fresh leaves of the tea plant, Camellia sinensis, without
damaging the polyphenolic compounds by oxidation or polymerization. Research on the health benefits of
green tea has focused largely on systemic or topical administration of the phenolic fraction of green tea
(GTP). The polyphenolic components of green tea include flavanols—also known as catechins—flavonoids,
and phenolic acids, with flavanols existing in the highest concentration. The four major flavanols/catechins
in green tea are (-)-epicatechin (EC), (-)-epicatechin-3-gallate (ECG), (-)-epigallocatechin (EG), and (-)-
epigallocatechin-3-gallate (EGCG), which is the most active form [1]. GTPs have a broad range of clinical
application in treating disease and senescence.

Figure 4.1 Green Tea

Oxidative stress is a major contributor to skin aging and disease, including malignancy [1]. The
polyphenolic structure of GTPs enables them to scavenge free radicals and in humans and animals has been
shown to reduce markers of oxidative stress including lipid peroxidation and protein carbonylation [2, 3].
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Oxidative stress can lead to activation of mitogen-activated protein kinases (MAPK), triggering
proinflammatory cytokine pathways [4]. Anti-inflammatory properties of GTPs have been linked to the
MAPK pathway and downstream activity of matrix metalloproteinases, growth factor activity, and DNA
stability [4-8]. GTPs, even topically applied, can also inhibit growth factor signaling and unregulated DNA
turnover, impacting key aspects in cell cycle and turnover [9-12]. These properties have led to research and
clinical application of GTPs in a variety of skin disorders. Although much of the current literature is based on
in vitro or systemic administration of GTPs, several studies have been done on beneficial effects of topical
application in acne and rosacea, which is the focus of this volume.

Acne affects over 50 million Americans per year, making it the most common skin condition in the United
States [13]. Acne is a chronic, multifactorial process involving excessive sebaceous gland activity and
hormonal stimulation, altered keratinization of the hair follicles, bacterial overgrowth due to proliferation of
Cutibacterium acnes (formerly Propionibacterium acnes), and inflammation [14]. The pro-inflammatory
effects of C. acnes are mediated through the toll-like receptor 2 (TLR2) and subsequent release of pro-
inflammatory cytokines [15]. Polyphenon-60, a GTP, was shown to suppress TLR2 expression and IL-8
secretion [16]. In vitro and in vivo topical applications of EGCG have been shown to decrease sebaceous
gland size, suppress sebocyte proliferation and lipogenesis, and suppress IL-1, IL-6, and IL-8 [17]. Green tea
extract has been shown to have antimicrobial effects on C. acnes, Staphylococcus aureus, and Staphylococcus
epidermidis [18]. In a split-face trial of 22 participants, an emulsion containing 5% green tea extract, applied
topically for 60 days, significantly decreased sebum secretion compared with placebo [19]. Another study
found that EGCG reduced sebum production, induced sebocyte apoptosis, and decreased C. acnhes-induced
inflammation. The same study enrolled 35 acne patients in an 8-week split-face trial of topical application of
1% or 5% EGCG solution vs. vehicle and found that topical treatment of EGCG was well tolerated and
significantly decreased inflammatory and noninflammatory acne lesions [20]. Similarly, topical application
of lotion containing 2% green tea lead to statistically significant improvement in papulopustular acne after
twice-daily application for 2 months [21].

Rosacea is a chronic inflammatory skin disorder resulting in hypersensitive skin due to dysregulation of
the innate immune system by various factors, including prostaglandins and reactive oxygen species (ROS)
[22]. Erythema and telangiectasia, key clinical features of rosacea, can be an end result of aberrant
stimulation of vascular endothelial growth factor (VEGF) via hypoxia-inducible factor-1 (HIF-1). EGCG has
been shown to decrease VEGF and HIF-1 expression in vitro [23]. A 6-week trial of 2.5% EGCG cream
applied twice daily on subjects with facial erythema and telangiectasia resulted in significant reduction of
VEGF and HIF-1. Although no clinical improvement in erythema was found in this short study, this may be an
evolving topic for research.

Turmeric

Turmeric is a spice derived from the ground roots of Curcuma longa, a plant grown chiefly in Asia and
Central America (Fig. 4.2). The main biologically active ingredient in turmeric is curcumin, a
phytopolylphenol pigment that gives turmeric its yellow color. Curcumin accounts for 3-4% of turmeric by
weight [24]. Turmeric and its components have anti-inflammatory, antimicrobial, antioxidant, and
antineoplastic properties and have been used in Asia for a variety of skin disorders [25, 26]. The use of
curcumin for inflammatory skin conditions, including acne and rosaces, is often part of a complementary or
alternative medicine approach [27].
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Figure 4.2 Turmeric

Many of the anti-inflammatory effects of curcumin have been studied in the rheumatoid arthritis model,
which shares many of the same mediators as acne and rosacea. These include TNFaq, nuclear factor kappa B
(NFkB), cytokines, and prostaglandins [28, 29]. Topically applying biodegradable microspheres of curcumin
improved inflammatory arthritis in rats and significantly decreased swelling in the carrageenan-induced rat
paw edema, which serves as the standard model for studying acute inflammation [30-33]. Additionally,
patients treated with curcumin had clinical improvement in arthritis [34]. More specifically, curcumin has
been shown to decrease TNFa and NFkB activation; the oxidative metabolites of curcumin accounted for the
bulk of activity against NFkB [35]. Curcumin also decreases IL-8, via moderation of TLR2 [36, 37]. The
enzymatic activity of cyclooxygenase 2 (COX-2) was also suppressed by curcumin, leading to diminished
production of prostaglandins, which promote inflammation in rosacea [38, 39]. Curcumin inhibits formation
ROS, which cause cell damage in many processes including acne and rosacea [40-42]. Beyond antioxidant
properties, in vitro studies have shown high concentrations of curcumin were effective against various
pathogenic bacteria including S. aureus, S. epidermidis, Pseudomonas aeruginosa, Escherichia coli,
Enterococcus faecalis, and Bacillus subtilis [43, 44]. Curcumin has also been shown to inhibit the growth of C.
acnes [45]. Furthermore, the combination of blue light therapy and topical curcumin was found to be
cytotoxic to C. acnes [46]. A study comparing turmeric and lauric acid in a liposomal gel formulation with
azithromycin found that the combination of turmeric and lauric acid had enhanced antibacterial activity
against macrolide sensitive and resistant strains of C. acnes and reduced cytokine production and
comedones when applied topically to rat ear skin [47].

In humans, a study of 153 patients found that treatment with an oral tablet containing neem, curcumin,
and piper extract and a tea tree oil gel was significantly more helpful in treating acne than either treatment
alone [48]. Another study, using a polyherbal gel facial wash containing curcumin and neem, found it to be
nearly as effective as clindamycin gel in acne patients [49, 50]. Additionally, a study of 13 patients using a
topical cream containing 5% turmeric or control applied twice daily to facial skin for 12 weeks found
significantly reduced sebum production in areas treated with turmeric [51]. These findings suggest turmeric
may be effective against various mechanisms involved in acne, making it a promising adjunctive therapy.

Curcumin is well tolerated in animals and humans. Supra-pharmacological doses of curcumin essential
oil complex (5000 mg/kg/day) showed no acute toxicity in animals, and high doses of the same preparation
(1000 mg/kg/day) did not show significant side effects [52]. A clinical trial of curcumin in humans showed
no significant toxicity [53].

Chamomile



Matricaria chamomilla , commonly known as chamomile, is a daisy-like plant in the Asteraceae family with
two main species of pharmacological interest (Fig. 4.3). Matricaria chamomilla (syn. Matricaria recutita),
also known as German chamonmile, is better studied than the Roman chamomile variety, also known as
Chamaemelum nobile. Chamomile has been called “physician of plants” and its medicinal use dates back to
Hippocrates and Galen [54]. The growing interest in chamomile has fueled research on its antimicrobial,
anti-inflammatory, and antioxidant properties.

Figure 4.3 Chamomile

Over 120 components have been identified in its oil, the most significant are terpenoids, bisabolol,
chamazulene, -farnesene, and a bisabolol oxides A and B; flavonoids, apigenin, quercetin, patuletin, and
luteolin; and sesquiterpenes, coumarin, tannins, polysaccharides, choline, and phytoestrogens [55]. The
effectual essence of this plant is a blue oil derived from the sesquiterpenes in its flowers, but the chemical
composition and medicinal efficacy of chamomile varies by species, type of soil, timing of cultivation,
amount of sunlight and irrigation, and the presence of nitrogen. For example, chamomile in teabags, flowers,
and purchases from a pharmacy shows a substantial difference in the chemical components and their
percentages. Sesquiterpene hydrocarbons made up 58% of the pharmacy sample, whereas it was only 5-
12% of the teabags and flowers. Teabags and flowers had nearly three times as much chamazulene and
bisabolol compounds as the pharmacy product [56]. As with many herbal preparations, effectiveness relies
on accurate formulations of active compounds isolated from chamomile [55].

Important sesquiterpenes isolated from chamomile include farnesol, bisabolol, and chamazulene. These
are lipophilic compounds that have numerous biological effects, including anti-inflammatory, analgesic, and
neuroprotective. There is also interest in their potential effectiveness as absorption enhancers, as co-
administering these compounds with topical antibiotics may facilitate absorption [57, 58]. Interestingly,
chamomile oil increased the dermal absorption of caffeine by threefold and acetylsalicylic acid by twofold
[59].

A combination of M. chamomilla, ] regia, M. communis, Urtica dioica (nettle leaves), and Rosa damascena
(rose flowers) was tested on a both a pharmaceutically supplied isolate of P. acnes and a clinical isolate.
Strong antibacterial reactions were evident by the minimum inhibitory concentration (MIC) of 0.048%v /v



scores for both tests [60]. However, several other studies of M. chamomailla alone have not found it to be
effective against C. acnes, S. aureus, or S. epidermidis [61-64].

Chamomile shows good antioxidant properties compared to ascorbic acid [61]. Free radical scavenging
and (-carotene-linoleic acid assays showed the essential oil chamomile has significant antioxidant activity
[65]. Another study showed that a significant amount of the antioxidant activity of chamomile can be
attributed to chamazulene [66]. Additionally, bisabolol has been shown to inhibit free radical formation in
human skin fibroblasts [67]. An aqueous extract of chamomile led to inhibition of COX-2 gene expression as
well as direct blockage of COX-2 enzymatic activity, decreasing prostaglandin production [68]. The less
commonly studied species of chamomile, C. nobile, containing predominantly a-bisabolol and farnesene, was
found to have anti-inflammatory activity similar to that of ibuprofen [69]. a-Bisabolol was shown to inhibit
TNFa and IL-6 and clinically reduce skin edema in mice [70]. Based on a review of in vivo skin studies,
German chamomile (GC) oil demonstrates a definitive anti-inflammatory effect and a possible effect on skin
barrier repair [71].

These studies suggest chamomile has potent antioxidant and anti-inflammatory properties, which may
facilitate management of acne and rosacea.

Neem

Azadirachta indica is the scientific name for the neem tree, which is native to the Indian subcontinent and
has been used for medicinal purposes for millennia (Fig. 4.4). Siddha medicine is one of the oldest
healthcare systems in the world, dating between 10,000 and 4000 B.C., and one of the earliest medicinal
plants mentioned in this ancient medical system is neem [72]. Neem extract and oil have been used both
orally and topically as treatment for numerous ailments including periodontal disease, skin disorders,
diabetes, ulcers, inflammatory conditions, and infections [73, 74]. Neem is a rich source of limonoids, which
have potent antioxidant, anti-inflammatory, and antineoplastic properties [75]. The biologically active
compounds within neem include azadirachtin, nimbin, nimbidin, nimbolides, mahmoodin, and cyclic
trisulfide [76].

Figure 4.4 Neem



Neem has been shown to inhibit the various inflammatory mediators of acne and rosacea. Neem extract
reduced inflammation via NFkB, which subsequently decreased TNFa activity [77]. As discussed previously,
TNFa, TLR2, and cytokines are key mediators of inflammation in acne [78]. Neem leaf extract significantly
reduced the serotonin and prostaglandin-mediated inflammation in the carrageenan-induced rat hind paw
edema model; both mediate inflammation in rosacea [79]. Neem seed oil exhibited a dose-dependent
inhibition of carrageenan-induced rat hind paw edema, with maximal effect at the third to fourth hour [80].
This pharmacokinetic profile is very similar to that of acetylsalicylic acid, which blocks prostaglandin
production via the COX pathway. Additionally, nimbidin, one of the active ingredients in neem, suppressed
macrophage and neutrophil activity, both key players in the inflammatory process in acne and rosacea [81,
82].

Neem has exhibited in vitro activity against S. aureus and other bacteria, but did not significantly inhibit
C. acnes, the main pathogenic bacteria in acne [83, 84]. However, the inflammatory mediators of infection
with C. acnes are inhibited by neem in vitro [85]. This discrepancy between the inability to directly inhibit C.
acnes infection and the ability to suppress inflammatory mediators of C. acnes supports the theory that the
effectiveness of antibiotic treatment of skin disorders may have more to do with the anti-inflammatory
activity than the antimicrobial activity [86].

A clinical study of 29 patients demonstrated efficacy only in some stages of acne after 6 months of
treatment with an oral preparation of A. indica. Although there was a significant reduction in the overall
number of lesions, improvement in the Global Acne Grading System score, and improvement in the Acne-
specific Quality of Life questionnaire, it did not reduce the number of inflammatory lesions of acne. The
study concluded that A. indica was effective for the early and recovery stages of acne, but not the
inflammatory stage [87].

A toxicity study of parenterally applied neem oil in rats and rabbits showed no adverse events at doses of
177 and 537 mg/kg per day for 90 days. However, there were significant side effects in the liver, kidneys, and
testes at doses of 1600 mg/kg per day [88].

Viburnum

Viburnum is a genus of over 150 species of flowering plants in the family Adoxaceae, whose member species
are evergreen or deciduous shrubs that are common in temperate climates in the Northern Hemisphere and
some areas of South America, Asia, and Africa, particularly Viburnum opulus (Fig. 4.5) [89]. The shrubs are
most commonly used as ornamental plants and have a fruit that is a flesh berry. They also may also be
referred to as cranberry bush fruit or gilaburu. Polyphenols have been isolated from many viburnum
species, mainly from the fruit skin, but the phenolic content depends on environmental conditions [90-93].




Figure 4.5 Viburnum

V. opulus , also known as cramp bark, is common in North American and Europe and contains
proanthocyanidins and viopudial, which has antispasmodic effects on smooth muscle [94]. V. mullaha, which
is found in Indian Himalayan region, has anti-elastase and anti-collagenase activities, and anti-tyrosinase
activity. V. mullaha was also found to contain 15 phenolic compounds and 13 flavonoids, including
chlorogenic acid, dihydromyricetin, rutin, dihydroquercetin, theaflavin, and epicatechin [95]. V. opulus
contains phenolic compounds, the highest in concentration being coumaroylquinic acid, chlorogenic acid,
procyanidin B2, and procyanidin trimer [90]. Given the abundance of polyphenols in viburnum plants,
topical formulations are likely to be beneficial to many skin processes, particularly processes that involve
oxidative damage and hyperpigmentation, such as acne. Viburnum extract is a component in many
cosmeceuticals skin products, but evidence-based research on the effect of topical application needs further
exploration.

Nettles

Urtica dicoa , often referred to as nettle, is an herbaceous diclinous plant from the Urticaceae family that is
commonly found in warm, tropical regions (Fig. 4.6) [96]. Although known in dermatology as a cause of
contact urticaria, extracts from nettles have been shown to have antioxidant and antimicrobial properties
[97]. Nettle extracts have been used for medicinal purposes in benign prostatic hypertrophy via hormonal
modulation, bladder infections, and as an effective alternative to nonsteroidal anti-inflammatory drugs [98-
100]. Nettle has been found to be helpful in inflammatory arthritis through moderation of the cytokine
profile, and allergic rhinitis, by inhibition of cyclooxygenases and prostaglandins [101, 102]. Phenolic
compounds isolated from nettle may also protect against diabetes [103]. As mentioned previously, a
combination extract containing walnut husk, myrtle leaves, chamomilla flower, and nettle leaves was to be
effective against C. acnes and suppressed activity of TNFa in human keratinocytes in vitro [60]. Similar to
viburnum, more definitive studies are needed. Many properties of nettle suggest it has the ability to target
pathogenic mechanisms in acne and rosacea.

Figure 4.6 Nettle

Conclusion



Plant-derived compounds have powerful effects on inflammation and can protect against bacterial activity,
excessive sebum production, and the sequelae of inflammation. Although green tea and turmeric have the
greatest level of evidence, components of chamomile, neem, viburnum, and nettle also have properties that
may prove beneficial as part of a successful integrative approach to treating acne and rosacea.
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Introduction

Essential oils are hydrophobic, volatile liquids produced through
distillation of plant materials to create concentrated plant extracts [1].
Essential oils retain the fragrance and intrinsic properties of the natural
plant. All parts of the plant including flowers, leaves, bark, roots, seeds,
wood, or peel can be used to make different essential oils, depending on
the desired property. Essential oils must be stored in temperate, sealed
containers that are not directly exposed to heat or sunlight to avoid
evaporation, oxidation, or alterations in chemical properties.

When essential oils are applied to the skin, trans-epidermal
absorption and potency are dependent on many factors of the oil,
including lipophilicity, polarity, molecule size, molecular weight, and
concentration [2]. Since essential oils are lipophilic liquids, they can
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enter the stratum corneum through intercellular spaces into the upper
dermis [2]. However, high concentrations can lead to damage of
keratinocytes, decrease the integrity of the skin barrier, and lead to
increased dermal absorption [2]. To optimize epidermal absorption but
decrease irritation and minimize side effects, most essential oils are
used in the lowest possible concentration and commonly diluted with a
carrier oil.

Many of the essential oils are made through extraction processes of
steam distillation, solvent extract, or through cold pressure expression
of the aromatic plants. The exact method for a desired essential oil can
vary, as certain processing methods can be better suited for different
plants. Traditional methods of distillation have the potential for
degradation via thermal effects or hydrolysis, thereby leading to an
interest in different types of extraction [3]. The exact active ingredients
of each essential oil will depend on which species of the plant was used,
the plant part used, and the distillation process.

. Steam distillation: Early writing of steam distillation dates back
5000 years as a way to prepare floral waters [4]. In ancient Greece
and Rome, the process entailed exposing glass bottles of flowers to
warming from the sun to separate oil form the solid constituents [5].
Below is how steam distillation is most commonly carried out today:

— Water is heated into a steam and passed through an alembic
container.

— The plant-laden alembic chamber heats and vaporizes.

— The vapor with the desired essential oil flows out of the chamber
and then subsequently condenses into another chamber.

. Cold expression: Cold-pressing, also referred to as expression, is
specific to citrus essential oils that can include tangerine, lemon, and
orange [3]. Initially, this process was completed via sponge pressing
and completed via hand without the need for heat [5].

- Today, a machine known as a sfumatrice, is utilized to squeeze
citrus peels at room temperature to release the essential oil [5].

— The oils are then washed in cold water and isolated via
decantation or centrifuging.

. Hydro-distillation is essentially solvent distillation with water [3]:



- Plant materials are immersed in water or other solvent.

- The mixture is heated until boiling in an alembic chamber.

— The volatile compounds and water/solvent evaporate at the same
pressure.

— The volatile oil and water/solvent condense and are separated due
to differences in density.

— Vacuum distillation can be utilized to aid in separation of the
solvent and essential oil [3].

. Destructive distillation: this type of essential oil processing is
reserved for wood essential oils [3].

- The wood’s bark and roots undergo destruction from high heat,
then distill through tar.

- Resulting oil is obtained after condensation, decantation, and
separation.

With the concern of potential solvent impurities and growing
interest in environmentally sound extraction processes, new methods
have been developed recently, including CO, extraction, turbo

distillation, ultrasound-assisted extraction, microwave-assisted
extraction, instantaneous controlled pressure drop technology, and
other solvent-free methods [3]. It is recommended to use organic oils
whenever possible, as pesticide residues can become highly
concentrated in the oil.

Essential Oils for Acne

Essential oils are commonly used for acne due to their antimicrobial
and anti-inflammatory properties [1]. In the Orchard et al. review of
essential oils in dermatologic conditions, 88 of the 98 essential oils
reviewed demonstrated potential antimicrobial activity against skin
flora [6]. Many of the plant extracts utilized contain intrinsic antibiotic
activity against Cutibacterium acnes and Staphylococcus aureus, two of
the main bacteria involved in the pathogenesis of acne [7]. Plant
immune systems produce potent defense compounds when exposed to
stress: one such compound is resveratrol, which demonstrates in vitro
antibacterial activity against Cutibacterium acnes [8].



Essential Oils for Rosacea

Topical essential oils are used to improve the skin barrier and redness,
decrease trans-epidermal water loss, reduce inflammation, decrease
vascular growth factors, and target the demodex mite colonization [9].
One difference from acne vulgaris, however, is that rosacea skin is more
easily irritated by topical products, and therefore essential oils must be
used with greater caution.

Tea Tree Oil (Melaleuca alternifolia)

Distilled from the leaves and terminal branchlets of the Australian tree
Melaleuca alternifolia, tea tree oil (TTO) has antiseptic and
antimicrobial activity via nonspecific cell membrane damage [10]. Tea
tree oil contains at least 100 components, the majority being
monoterpenes and sesquiterpenes [11]. Although the International
Organization for Standardization (ISO) regulates the concentration
range for the 15 major TTO terpenes (ISO 4730:2017), there is still
significant variation within this accepted range of these constituents.
Terpinen-4-ol constitutes ~30% of TTO found in the United States and
is thought to play an important role in the oil’s antimicrobial activity
[11].

In a study of crowdsourced data from 662 online acne patients, the
second most common topical treatment for acne was TTO, behind over-
the-counter benzoyl peroxide [12]. Several studies on 5% TTO have
noted reductions in acne lesion size and numbers, ranging from 23.7%
to 62.1% after products were applied for 4-8 weeks [13]. One study
concluded that TTO had antibiotic activity against the biofilms of gram-
positive bacteria such as Staphylococcus aureus, which was then
extrapolated to have activity against the skin biofilms produced by
Cutibacterium acnes [14]. In another review, the tolerability of TTO was
similar to other topical treatments such as benzoyl peroxide and
erythromycin [13].

Additionally, TTO has been shown to reduce demodex viability in
vitro which can be beneficial in rosacea [15]. However, high
concentrations of TTO up to 50-100% were needed to achieve these
results, which could lead to localized skin irritation.



Tea tree oil is generally well tolerated, with the most common side
effects including irritation, burning, stinging, and pruritus at the site of
application. Reports of allergic contact dermatitis to TTO are
increasing, with a prevalence up to 3.5% of positive patch test reactions
performed [15]. Oxidation of TTO increases its allergic potency, making
it important to ensure TTO is fresh and stored properly [15]. Patch
testing can be performed to 5% oxidized TTO and is part of the
standard North American Contact Dermatitis Panel.

An additional consideration is the development of bacterial
resistance to the low concentrations of TTO used in over-the-counter
cosmetic products. One study found that both methicillin resistant and
sensitive Staphylococcus aureus exposed to sublethal concentrations of
TTO for 72 hours acquired irreversible stress-hardening, requiring
higher concentrations of TTO to reach minimum inhibitory
concentrations [16]. Bacterial targets also developed a transient
resistance to some commonly used topical antibiotics such as
mupirocin [16]. Coagulase-negative staphylococcus did not exhibit
stress-hardening but also did exhibit a transient decreased sensitivity
to other topical antibiotics [16].

Oregon Grape Root Oil (Mahonia aquifolium or

Berberis aquifolium)

Known as Mahonia aquifolium , this flower has more potential uses
beyond serving as Oregon’s state flower. Traditionally, this flower is
well-known in Chinese medicine for its compound berberine, found in
the roots and bark of the plant [17]. Although not well-studied in the
treatment of acne or rosacea, one review noted that berberine and
jatorrhizine are the two main active ingredients of Mahonia aquifolium
and exhibit antimicrobial activity against both Cutibacterium acnes and
coagulase-negative staphylococcus [18]. Berberine has also been shown
to suppress lipogenesis in sebaceous glands by 63% in vivo via
inhibition of 5-lipocygenase and lipid peroxidation in liposomes [19-
21].

Pomegranate Seed Oil (Punica granatum)



Also known as Punica granatum , pomegranate seed extract contains
four main hydrolysable tannins: punicalagin, punicalin, strictinin A, and
granatin B, all of which display activity against Cutibacterium acnes
[22]. In particular, punicalagin and punicalin have significant
antibacterial activities and can also regulate keratinocyte proliferation.
Punicalagin, strictinin A, and granatin B also display lipase-inhibitory
effects, and specifically granatin B decreases expression of
inflammatory markers induced by Cutibacterium acnes such as
cyclooxygenase-2 and prostaglandin E, [22]. Pomegranate polyphenols

have also been shown to decrease the expression of interleukin-8 (IL-8)
and tumor necrosis factor (TNF)-a production [23].

Rosemary Oil (Rosmarinus officinalis)

Oil extracted from this savory herb has antioxidant, anti-inflammatory,
and antimicrobial properties [24, 25]. The main bioactive constituents
are rosmarinic acid, carnosol, and carnosic acid. These have been
shown to inhibit toll-like receptor-mediated inflammatory responses
mediated by lipopolysaccharides [24, 26]. In one study rosemary
extract also suppressed the expression of nuclear-factor-kappa-B and
proinflammatory cytokines such as IL-8, IL-15, and TNF-a from
monocytic T1 helper cells when stimulated by Cutibacterium acnes [23].

Witch Hazel (Hamamelis virginiana)

This common over-the-counter remedy is extracted from the leaves and
bark of Hamamelis virginiana and contains the main ingredients of
calcium oxalate, gallotannins, safrole, carvacrol, and eugenol [27].
Produced by steam distillation, witch hazel is not technically an
essential oil, as it is not volatile at room temperature, but several of its
components have essential oil-like properties. Its high tannin content
makes it an astringent commonly used for oily skin [28]. Carvacrol has
strong antioxidant activity through scavenging reactive oxygen and
nitrogen species and is additionally found in oregano oil [29-32]. While
not extensively studied to have antimicrobial activity, witch hazel has
opportunities as a treatment for cutaneous inflammation [33].

Rose (Rosa damascene)



Extracted from the petals of the damask rose, Rosa damascene essential
oil extract has exhibited anti-inflammatory, antimicrobial, and
antioxidant activity and can also inhibit lipid peroxidation [34]. Studies
have shown that R. damascene extract has specific antimicrobial activity
against Cutibacterium acnes and staphylococcus strains, suggesting a
need for further research and possible therapeutic benefit of rose
essential oil in the treatment of acne and rosacea [35].

Rosehip Oil (Rosa canina)

Rosehip or rosehip seed oil is made from the seeds of Rosa canina and
is well-known for its antioxidant properties [36]. One of the active
ingredients in rosehip oil is a-tocopherol, or vitamin E [37]. In a clinical
study, a-tocopherol was tested in conjunction with glycolic acid and
found to prevent the formation of atrophic scars in patients with acne
vulgaris [38]. A review article on topical vitamins highlighted a-
tocopherol’s effectiveness against inflammatory dermatoses such as
acne [39]. When a-tocopherol was studied in conjunction with benzoyl
peroxide, the vitamin had a protective effect against benzoyl peroxide
cytotoxicity, suggesting a potential use to help reduce skin irritation
[40]. It is important to note, however, that the concentration of a-
tocopherol can vary between different rose hip oils based on plants
used and extraction methods. In addition, although the rose hip extract
anecdotally has antimicrobial activity, this has not been specifically
demonstrated against Cutibacterium acnes [41]. Although data is
limited on the benefit of rosehip oil in acne and rosacea, as a natural
source of vitamin E, provitamin A and lipids, it has potential benefit
against inflammation and in skin barrier regeneration.

Orange/Citrus Oil

While many types of citrus fruit are available, the most extensively
studied citrus essential oils include Korean Citrus obovoides and Citrus
natsudaidai, which reduce Cutibacterium acnes induced secretion of
interleukin-8 (IL-8) and tumor necrosis factor alpha (TNF-a) [42].
Citrus medica limonum (lemon oil) and Citrus paradisi (grapefruit)
demonstrate antimicrobial activity against Cutibacterium acnes
specifically [43]. Further investigations into the activity of citrus oils



identified limonene and myrcene as common agents in the composition
of these fruit essential oils, with particular antimicrobial activity
against Staphylococcus epidermidis [42-44]. While the bitter orange
essential oil Citrus aurantium has demonstrated antimicrobial activity
in in vitro studies, it is not well studied in clinical studies [6].

Citrus essential oils can be phototoxic and increase photosensitivity,
especially at higher concentrations [45]. Therefore, it is often
recommended to use these at night and wash them off in the morning.

Korean Fir (Abies koreana)

This lesser known essential oil has been found to have excellent anti-
inflammatory and antibacterial activities against cutaneous microbes.
One study identified the major components of Korean fir essential oil as
bornyl acetate (30%) and limonene (19%) [46]. Abies koreana showed
excellent antibacterial activities against drug-susceptible and resistant
Cutibacterium acnes and Staphylococcus epidermidis [47]. This
reduction in bacterial load reduced the secretion of lipopolysaccharide-
induced secretion of tumor necrosis factor-alpha (TNF-alpha),
interleukin-1beta (IL-1f), interleukin-6 (IL-6), nitrous oxide (NO), and
prostaglandin-E2 (PGE-2) [46].

Frankincense Oil (Boswellia carterii)

Frankincense (boswellia) belongs to the family Burseraceae and is
steam distilled from the gum/resin of the Somalia/Yemen plant. It is
also known as “olibanum,” but the word frankincense is derived from
the French word for “real incense.” It has been used in religious
ceremonies for hundreds of years. In ancient times, it was valued more
than gold, due to its healing and anointing powers [48]. The
composition is mostly monoterpenes followed by sesquiterpenes and
monoterpenols. In a 2007 study, Boswellia extract was shown to be
effective against Cutibacterium acnes, Clostridium perfringens, and
Porphyromonas gingivalis at low concentrations [49, 50]. In a follow-up
study, Boswellia extract was also shown to have antimicrobial activity
against Malassezia species, Candida, and Trichophyton [51].

Chamomile (Anthemis aciphylla discoidea)



Chamomile has long been used to treat skin inflammation, and it has
been noted to have the same anti-inflammatory effect as
hydrocortisone 0.25-1% [52]. Most of the literature for chamomile in
skin disease centers around eczema, but it is a great option to soothe
the redness in acne and rosacea. Creams or ointments should contain
20 g of the essential oil for every 100 g of vehicle or carrier oil.
Chamomile baths or compresses are a popular option: 6 g of dried
chamomile powdered flower heads are diluted into 150 g of water. A
washcloth can be soaked and then applied to affected skin for 1 hour
twice a day [52].

Patients who are allergic to the Compositae family
(chrysanthemum, aster, daisy, sunflower, dandelion, Echinacea) should
not use chamomile due to the high risk of allergic contact dermatitis.

Clary Sage (Salvia sclarea)

Clary sage belongs to the family Lamiaceae and is steam distilled from
the flowering plant. It has long been used as an eye wash and to treat
skin infections. It is known to calm and soothe the skin and reduce
inflammation [48].

In a study conducted at an academic medical center, 61 patients
with resistant staphylococcal wounds underwent bacterial culture and
susceptibility testing to clary sage extract. Of these 61 patients, there
were 11 different MRSA strains and 16 different MSSA strains; all of
them were resistant to penicillin. The clary sage oil showed
antimicrobial activity against all of these strains with MIC between 3.75
and 7.00 uL/mL [53]. Clary sage has more than 56 constituents, and
those in the highest concentration are linalyl acetate and linalool. The
constituents that were present in significant concentrations with the
lowest MIC were a-pinene, b-pinene, and sabinene [53]. Owing to this
antibacterial and anti-inflammatory property of clary sage, it has been
incorporated into commercially available skincare products.

Patients who are allergic to the linalool should not use clary sage
given the high risk of allergic contact dermatitis, although cases of
contact dermatitis to clary sage have yet to be reported.

Lavender Oil (Lavandula angustifolia and latifolia)



Lavender also belongs to the Lamiaceae family, and the essential oil is
produced by steam distillation of the flowering tops. The major
constituents are linalyl butyrate and linalool. Lavender essential oil can
be used for both acne and rosacea due to its antimicrobial, antioxidant,
and stress reduction properties. There are a few reports of its
antimicrobial activity against gram-positive bacteria such as
Staphylococcus aureus [50]. A study also found that topical application
of lavender oil accelerated wound healing by promoting collagen
synthesis and upregulation of tumor growth factor-f§ [54].

Application or inhalation of lavender oil induces relaxation and
reduces stress [47]. Stress can precipitate flares in both acne and
rosacea, and, therefore, it is believed that application of lavender oil to
pulse points or soles of the feet can indirectly improve acne and rosacea
flares [47].

Lavender oil and linalool can cause an allergic contact dermatitis in
sensitized patients. Given the diversity of lavender constituents, it is
difficult to consistently perform patch testing to confirm reactivity to
lavender oil [55].

Ylang-Ylang Oil (Cananga odorata)

Ylang-ylang oil is produced by steam distillation from the fragrant
flower of the tree. Although there are many active ingredients in ylang-
ylang oil, the main chemical components are linalool and two
sesquiterpenes, germacrene, and caryophyllene [56]. Ylang-ylang
essential oil was shown to have antimicrobial activity against
Staphylococcus aureus and Cutibacterium acnes and also able to disrupt
their biofilm [56]. It also exhibited anti-inflammatory and antioxidant
properties, including strong inhibition of lipoxygenase [56]. Ylang-
ylang oil can cause contact dermatitis and should be avoided in patients
allergic to linalool or other sesquiterpenes.

Juniper Berry Oil (Juniperus communis)

Juniper berry oil is produced by steam distillation of the berries of the
juniper evergreen tree. The major component of juniper oil is a-pinene.
Juniper berry oil has been found to have strong antioxidant and



antimicrobial activity against methicillin-resistant and methicillin-
sensitive Staphylococcus aureus [57].

Clove Basil (Ocimum gratissimum)

Ocimum gratissimum oil produced from the leaves of the plant has been
studied in the treatment of acne. The major active component is
eugenol, which can be an antimicrobial agent due to membrane
disruption [58]. When Ocimum gratissimum oil was formulated in a
cetomacrogol blend base, it was more effective than 10% benzoyl
peroxide lotion in treating acne lesions [59]. When combined with aloe
vera gel, the basil essential oil was more effective than topical 1%
clindamycin [60]. Another study investigating Thai basil oils O.
basilicum and O. sanctum demonstrated potential for acne treatment
due to the antimicrobial activity against Cutibacterium acnes [61].

Topical Application of Essential Oils

While some essential oils can be applied directly to the skin, most
should be diluted with a carrier oil to decrease skin irritation or allergic
reaction. Carrier oils are fixed oils, meaning they are not volatile at
room temperature. When added to an essential oil, they help allow the
essential oil to penetrate the surface of skin. While the carrier oils are
comprised of various fatty acids and triglycerides, the fatty acid linoleic
acid helps maintain the water permeability barrier of the skin [62].
Carrier oils with a higher linoleic acid to oleic acid ratio had improved
repair potential, whereas oils with higher concentrations of oleic acid
could be irritating and harmful to the skin-barrier function [63]. In
assessment of specific oils, cold-pressing was the preferred method of
extracting the oil, with decreased byproducts [63]. The most popular
carrier oils are olive (Olea europaea), jojoba (Simmondsia chinensis),
coconut (Coco nucifera), sesame seed (Sesamum indicum), grape seed
(Vitis vinifera), sweet almond (Amygdalus dulcis), and sunflower seed
(Helianthus annuus) oil.

To mix an essential oil with a carrier oil, it is recommended to use a
glass bottle, preferably dark or amber colored. It is important to store
the oils at a cool temperature and away from direct light. One to three
drops of these essential oils can be mixed with a carrier oil to help



make washes, serums, and spot treatment for acne and rosacea. If the
oil is applied directly to the skin, it is recommended to use a clean
cotton ball with one to three drops of the oil spread evenly over the
acne affected area.

Carrier Oil: Olive Oil (Olea europaea)

One of the most well-known oils, particularly for dietary consumption
as well as topical application, olive oil consists mostly of oleic acid with
decent amounts of linoleic acid and palmitic acid [64]. The majority of
the studies of olive oil are in regard to dietary consumption, and the
high concentration of oleic acid may enable greater depth of skin
barrier penetration but could lead to skin irritation and inflammation.

Carrier Oil: Jojoba Oil (Simmondsia chinensis)

Obtained from drought-resistant plants, this carrier oil has wax esters
and is commonly used in commercial moisturizers and sunscreens, as
well as to enhance the absorption of topical drugs [65]. In a study
investigating its potential therapeutic actions with tazarotene, jojoba oil
helped reduce inflammation and irritation [66]. While the study
investigated its use for psoriasis, given that tazarotene has acne
applications, jojoba oil could be utilized as a soothing adjuvant therapy
when combined with a traditional acne treatment regimen.

Carrier Oil: Coconut Oil (Cocos nucifera)

While known for its moisturizing properties, this carrier oil has also
been studied for its anti-inflammatory potential against UVB-induced
inflammation as well as increased collagen and hyaluronan synthase-3
expression [67]. In a study examining coconut oil on delicate neonatal
skin, topically applied coconut oil had no adverse effects, particularly in
preterm infants [68]. The potential therapies of coconut oil center
around its high composition of polyphenols and fatty acids [67]. In
addition, monolaurin, which is one of the major fatty acid components
of coconut oil and is derived from lauric acid, has antibacterial activity
against Cutibacterium acnes, Staphylococcus aureus, and Staphylococcus
epidermidis [69].



Carrier Oil: Sesame Seed Oil (Sesamum indicum)

The active components of sesame oil are sesamin, sesamolin, and
sesaminol, which exhibit antioxidant activity [70]. In animal studies,
sesame oil showed potential promise for antioxidant activity via
inhibiting the production of xanthine oxidase and nitric oxide [71]. An
additional study investigating the effects of topical sesame oil showed
potential protective effects against ultraviolet radiation, but further
evidence-based studies are needed to determine the efficacy of sesame
oil as a treatment option [72].

Carrier Oil: Grape Seed/Grape Vine (Vitis vinifera)
Known scientifically as Vitis vinifera, this Mediterranean plant extract
has growth inhibitory activity. One study also noted that grape-seed oil
may partially eradicate a mature Cutibacterium acnes biofilm [73, 74].
The inhibitory activity by grape-seed extract can be attributed to
horizontal interkingdom of the opportunistic pathogen Cutibacterium
acnes with the grape-seed crop [75].

Carrier Oil: Sweet Almond Oil (Amygdalus
amygdalae)

This popular nut also has potential to moisturize skin and potentially
prevent DNA structural damage caused by UV radiation [76]. With
regard to acne and rosacea, its benefit is primarily in the category of a
carrier oil.

Carrier Oil: Sunflower Seed Oil (Helianthus annuus)

Due to this oil’s high ratio of linoleic acid to oleic acid, sunflower seed
oil enhances the skin barrier and has been shown to preserve stratum
corneum integrity, as well as improve skin hydration without inducing
erythema [77]. The active properties of linoleic acid are attributed to
activation of the peroxisome proliferator-activated receptor-alpha
(PPAR-a), which then enhances lipid synthesis through keratinocyte
proliferation [77]. Additional studies have examined sunflower seed oil
on neonatal skin, but these few studies have limited long-term
implications and significant evidence-based support.



With all variations of names and spellings, too often the specific
essential oils can be lost in translation. Presented here are essential oils
and their common names, as well as characteristics of each oil (Table

5.1).
Table 5.1 Summary of commonly used topical essential oils and their active
properties
Common Botanical Active compound |Properties
name name
Tea tree oil Melaleuca Terpenes Antimicrobial via nonspecific
alternifolia cell membrane damage
Oregon grape |Mahonia Berberine and Antimicrobial, decreased
root oil aquifolium or |]Jatorrhizine lipogenesis
Berberis
aquifolium
Pomegranate |Punica Punicalagin, Antimicrobial, UV protective,
seed oil granatum punicalin, strinin | regulates keratinocyte
A, granatin proliferation and inhibits lipase
activity
Rosemary oil | Rosmarinus Rosmarinic acid, |Antimicrobial, anti-
of ficinalis carnosol, carnosic |inflammatory
acid
Witch hazel |Hamamelis Calcium oxalate, Astringent
virginiana gallotannins,
safrole, carvacrol,
eugenol
Rose Rosa Very varied Antimicrobial, anti-
damascene dependent on the |inflammatory, anti-oxidant
species
Rosehip oil Rosa canina | alpha-tocopherol, |Anti-inflammatory, antioxidant
provitamin A
Orange/citrus | Citrus Limonene, Anti-inflammatory, antioxidant
oil obovoides and | myrcene
natsudaidai
Korean fir Abies koreana | Bornyl acetate, Antimicrobial

limonene




Common Botanical Active compound |Properties

name name

Frankincense |Boswellia Terpenes, Antimicrobial

oil carterii monoterpenols

Chamomile |[Anthemis - Anti-inflammatory, soothing
aciphylla
discoidea

Clary Sage Salvia sclarea |Linalyl acetate, Antimicrobial, anti-

linalool inflammatory

Lavender Lavandula Linalool, linalyl- Antimicrobial, anti-stress
angustifolia  |butyrate
and latifolia

Ylang-ylang |Cananga Linalool, Antimicrobial, anti-

oil odorata germacrene, inflammatory

caryophyllene

Juniper berry | Juniperus o-Pinene Antimicrobial

oil communis

Clove basil Ocimum Eugenol and Antimicrobial via cell

oil gratissimum |myrcene membrane disruption

Conclusion

As the range of topical therapies for the treatment of acne and rosacea
continues to broaden, essential oils such as tea tree oil can serve as
promising treatment options. This chapter has summarized the
evidence behind commonly used essential oils and their carrier oils to
guide decisions for providers and patients with acne and rosacea.
Primarily for their antimicrobial, anti-inflammatory and antioxidative
potential, essential oils are gaining popularity, but further double-
blinded trials regarding effective use are required.
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Introduction

Apitherapy is a branch of complementary and alternative medicine that
uses naturally derived bee products, including those of honey, propolis,
and bee venom, for their potential health benefits. Given their
increasing popularity in skin care, clinical studies have been and are
being performed to investigate the use of bee products in common skin
conditions, including acne and rosacea. In this chapter, we will provide
a review of the current literature focusing on the potential efficacy of
honey, propolis, and bee venom in the treatment of acne and rosacea,
discuss how they compare to today’s standard medical therapeutic
options, as well as discuss potential side effects, risks, and harms that
one ought to be aware of when using or recommending these agents.

Honey

Honey is a supersaturated sugary solution derived from the nectar of
flowering plants and processed by bees to be broken down into simple
sugars, which are then stored in a waxlike structure called honeycomb
[1]. A natural antibiotic and anti-inflammatory agent, honey contains
many antioxidants, vitamins—including B2, B3, and B5—and minerals
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[2, 3]. Popularly known to soothe sore throats, honey is paving a path
for dermatological uses as well, with current applications including
dressing for wounds and burns; treatment against psoriasis, tinea,
seborrhea, pityriasis, and diaper dermatitis; and prevention of
pathogen infections in the skin [2, 3]. This product is extensively used
in cosmetics as well, by exerting soothing, brightening, renewing, and
antiaging effects [2]. In fact, of all the bee products used in skin care,
honey is perhaps the most popular, affordable, and well-studied, with
honey-based products lining the shelves of drug stores and high-end
beauty stores alike, in products ranging from lip ointments and
hydrating creams to cleansing creams, shampoos, and conditioners [2]
(Fig. 6.1).

Biological

activities

Figure 6.1 Biological activities of honey

Many speculations have been made about how exactly honey helps
acne, with the current findings summarized in Table 6.1. Treatment
modalities include spot treatments, masks, and cleansers. Apart from
topical uses, it has also been hypothesized that consumption of honey
can “clean blood” and “boost metabolism,” facilitating proper blood
circulation to aid in the removal of toxins that can otherwise build up
and affect overall skin appearance [4]. Different types of honey seem to
have different therapeutic modalities. Herein we will focus on kanuka



and manuka honey, two popular honeys derived from New Zealand and
used extensively for the treatment of acne and rosacea.

Table 6.1 Topical use of honey in Acne vulgaris

Property of honey

Mechanism of effect on acne

Antimicrobial

Fights off bacteria in the skin

Anti-inflammatory

Reduces redness, swelling, and pain associated with acne

Antioxidant Prevents damage to the skin caused by free radicals in the
environment; especially important as acne lesions open and
leave the skin exposed and unprotected

Immunostimulatory | Promotes release of tumor necrosis factor-alpha from the
immune system to promote the body for fighting and healing

Antiseptic, Facilitates healing of wounds and fades scars created by acne

moisturizing

Low pH (3.4-5.5)

Disrupts optimal, neutral pH of bacteria; creates unfavorable
environment for bacterial enzymatic function

High osmolarity
due to sugar
content

Draws water out of wound and keeps wound surfaces moist
for better healing

Kanuka Honey

Kanuka honey is honey that bees have produced using the flowers of
the kanuka tree (Kunzea ericoides), a tree found only in New Zealand
[5]. It has been hypothesized that kanuka honey has both more
powerful anti-inflammatory and immunostimulatory properties than
manuka honey [6-8]. However, its use in acne is still controversial. A
2016 study found that when a topical formulation of 90% medical-
grade kanuka honey and 10% glycerine was used in combination with a
triclocarban-based antibacterial soap twice daily for 12 weeks, 7.6% of
participants had a significant improvement in Investigator Global
Assessment (IGA) for acne score (defined as greater than or equal to
two grades of improvement), as compared to 1.9% of participants using
the antibacterial soap alone [9]. These results demonstrate nearly four
times the number of patients showing improvement with the honey
combination versus the soap alone, suggesting that there does appear




to be an effect beyond the control group (which was in fact not a
placebo but an antibacterial soap), although the effect seems to be
modest at best. Notably, the trial reports possible concerns regarding
treatment adherence amongst the participants. Nonetheless, honey
products may still be an option for long-term acne sufferers, as there
was moderate evidence for reduction of acne severity and fewer acne
lesions [9]. Additionally, there was no difference in adverse events
reported between the honey compound users and antibacterial soap-
only users, suggesting that honey is relatively safe for the skin, with
only mildly irritant effects such as stinging of skin when applied to acne
lesions [9].

More promising results have been found for kanuka honey’s use in
rosacea. A 2015 study brought to light the efficacy of this product, with
34.4% of participants who used the same honey compound for 8 weeks
having significant improvement in the severity score of their rosacea
(=22 points on the Investigator Global Assessment of Rosacea Severity
Score [IGA-RSS]) [10]. Additionally, the overall relative risk (RR) of
improvement was found to be 2.03, with clinical efficacy observed in
just 2 weeks of treatment [10]. Similar studies evaluating the efficacy of
topical metronidazole in rosacea found an RR of improvement of 1.95,
leading some to hypothesize that this honey compound may be more
effective than topical metronidazole [11, 12]. However, studies directly
comparing kanuka honey to conventional treatments of rosacea,
including topical metronidazole and azelaic acid, have not yet been
performed, suggesting more research is needed to determine the extent
of efficacy of kanuka.

Manuka Honey

Manuka honey is honey that bees have produced using the flowers of
the manuka tree (Leptospermum scoparium), a tree found in New
Zealand and Australia [4]. While most types of honey exhibit
antimicrobial effects through enzymatic production of hydrogen
peroxide, manuka honey, also known as non-hydrogen peroxide honey,
is unique in that it blocks bacterial growth through the enzyme
methylglyoxal [3, 4, 13]. In fact, manuka honey has been found to have
up to 100 times more of this enzyme than other honeys, and this may
explain its superior antimicrobial effects over kanuka honey. However,



large, randomized studies demonstrating the efficacy of manuka honey
as a treatment for both acne and rosacea are lacking. Based on what we
know regarding their mechanism of action and the pathophysiology
behind acne and rosacea, we can hypothesize that manuka honey may
be a better agent for acne, while kanuka honey may be a better agent
for rosacea. However, compelling evidence for these different uses does
not exist to date.

As the global health crisis of antibiotic resistance continues to grow,
it is possible that the role of manuka honey in the treatment of acne and
rosacea may become more prominent. Although resistance rates of
antibiotics are rising, microbial resistance to honey has never been
reported [13]. In addition to fighting acne and rosacea, we may soon be
employing this natural agent in the fight against global health security.

Emerging Trends in Honey

As more research is being conducted on honey’s effect on the skin, new
formulations of honey-based cosmetics are being created. One such
formulation includes cannabinoid (CBD)-infused manuka honey.
Cannabidiol has previously been studied for its sebostatic and anti-
inflammatory effects on human sebocytes as a potential therapeutic
agent for the treatment of acne [14]. CBD, derived from hemp, is non-
psychoactive, has been shown to have calming and anti-inflammatory
effects, and, when combined with the healing properties of manuka
honey, may provide significant benefits for the skin. While much
remains to be studied regarding the effectiveness of these agents, it will
be interesting to see what role, if any, these products may have in the
future of skin care.

Propolis

Propolis, also known as bee glue, is a resin-like product that is used by
bees to close openings in their hives. Bees produce this substance by
taking materials from plant parts, such as leaves and bark, and
combining it with bee saliva, wax, and pollen to form a hard, waxlike
product that when warm becomes soft and sticky [15]. Medicinal use of
this product dates back as far as the ancient Greeks, Romans, and
Egyptians, who noted propolis to be useful in the process of wound



healing [1]. Propolis has since been proposed to have antimicrobial,
antiviral, antifungal, anti-inflammatory, and anti-oxidant properties,
making it useful in the treatment of various skin diseases.

Propolis in Acne

Clinical use of topical propolis extract has been studied as a potentially
safe and cheap therapeutic option for management of facial acne.
Propolis has been found to have greater efficacy against inflammatory
acne lesions than noninflammatory ones, perhaps due to its anti-
inflammatory properties [14]. Propolis has also been associated with a
significant decrease in bacterial growth and colonization of acneiform
lesions by Cutibacterium acnes (formerly Propionibacterium acnes) and
Staph epidermidis, a result attributed to propolis’ antibacterial
properties [16]. In fact, in one study, propolis was found to be more
effective than a topical antibiotic cream in reducing the
severity/number of acne lesions. When a mixture of 20% propolis tree
extract, 3% tree tea oil, and 10% aloe vera leaf juice (PTAC) was
compared to 3% erythromycin cream, PTAC showed greater
improvement and early action in reducing erythema of existing papules
and scar inflammation from prior lesions [17]. This may in part be due
to propolis having potential in increasing rates of wound healing [18].
Of note, the combination of all three ingredients in PTAC may exhibit a
synergistic effect, as when each individual component is used alone,
even in higher concentrations, a smaller effect is seen in reduction of
number of acne lesions. However, propolis alone has shown reduction
in seborrhea and greasiness of the skin, leading to overall improvement
in skin appearance [16].

There is some controversy surrounding the tolerability of propolis
in both topical and oral preparation. Propolis is generally thought to be
well tolerated, due to the natural presence of wax and essential oils.
Reported adverse effects associated with its use in acne patients
include mild irritation and erythema, with the majority of users
expressing good tolerability and no/minor post-therapy complaints
[16].

However, propolis has a long history of association with
occupational contact allergy, with the first published case dating back
to 1915 in a beekeeper, and an increasing number of cases of allergic



contact dermatitis being reported since the 1970s [15]. Higher
frequencies have been most prominently observed in mid- and eastern
European countries, where the extensive use of propolis for medical
purposes is well- known, but rates have doubled in the United States as
well, up from less than 2% to now 4.9% [15]. This increase is thought to
be due to the growing trend of utilizing natural products, which are
often thought by consumers to be safe and harmless but, in reality, are
often unregulated and understudied for both their efficacy and their
potential adverse effects.

The specific composition of propolis is highly variable, due to the
regional variability of plant species in an area, making geographic
region a major determinant of the final product [15, 19]. With over 180
different ingredients, and ingredients varying based on the region of
production of propolis, it becomes very difficult to specify allergens in
propolis, although many components have demonstrated strong
sensitizing potential [19]. Today, most published cases of allergy are
caused by the topical use of propolis for medicinal purposes, with
cosmetic uses comprising a minority of cases [15]. Nonetheless,
associated cases including propolis-containing cosmetic ointments,
creams, facial lotions, and lip balms have demonstrated reactions
ranging from severe cheilitis, perioral dermatitis, and generalized skin
eruptions to appearance of patchy, eczematous lesions, proving
propolis to not be as benign as once thought [15].

Propolis in Rosacea

To date, propolis has not been studied in rosacea, possibly due to these
reported cases of allergic contact dermatitis. Patients with rosacea
often have increased sensitivity of skin, and with the sensitizing
potential of propolis, it may not be a viable treatment option for this
population. However, anti-inflammatory mediators play a role in
controlling the clinical signs and symptoms of rosacea, leading one to
hypothesize that propolis could also be an effective agent. As more
studies are conducted on propolis, it will be interesting to see where
the future of this product in skincare will go.

Bee Venom



If you've ever been stung by a bee, chances are you’ve been injected
with bee venom. Surprisingly, bee venom, the very toxin that makes
these stings painful, has been used for many centuries as a therapeutic
option in treating chronic inflammatory conditions [20].

This agent is particularly prominent in China and Eastern Europe
and is becoming increasingly popular in Western countries. Traditional
uses included musculoskeletal and rheumatological diseases such as
sciatica, rheumatoid arthritis, multiple sclerosis, and low back pain
[20]. Fortunately for us, this therapy has evolved from live bee stings
and injectable venom to extracted and purified bee venom that can then
be added to various topical agents. This evolution, in combination with
the influence of the media, has helped pave the way for bee venom in
the field of dermatology.

Purified bee venom (PBV) is natural bee venom that has been
collected, diluted, and centrifuged in a laboratory to separate out
contaminants, leaving behind a combination of active enzymes,
peptides, and amino acids. Melitten, the major component of bee
venom, suppresses inflammation through its inhibition of the enzyme
phospholipase, which is found to be abundantly released in
inflammatory conditions and acts to degrade various tissues and
organs [20]. This anti-inflammatory effect has been the driving force
behind bee venom’s application in acne and rosacea.

Bee Venom in Acne

Although data is limited regarding bee venom’s uses in acne, a few
studies have found this product to have a significant therapeutic effect.
PBV has been found to have antimicrobial properties against
Cutibacterium acnes both in vitro and in vivo, making it a reasonable
treatment modality to fight acne. One prospective study of subjects
with mild to moderate acne evaluated improvement in clinical lesions
following twice-daily application of PBV serum to the face. Following
the 6-week study period, 77% of subjects showed improvement in the
number and appearance of acne lesions when compared to baseline
(P< 0.001), with the mean percentage improvement of lesion grade
being 52.3% [21]. Statistically significant improvement was also seen in
number of open and closed comedones (P< 0.001) as well as papules
(P< 0.05), but not in pustules and nodules [21]. Importantly, none of



the participants experienced any irritation or serious side effects,
suggesting PBV to be a possible long-term option for the management
of acne. This becomes especially noteworthy when comparing PBV to
current dermatologist-recommended and FDA-approved acne products.
Topical agents such as benzoyl peroxide, retinoids, and antibiotics (all
level A recommendations) and salicylic acid (level B recommendation)
are commonly used prescription and/or over-the-counter products that
are recommended for once- to twice-daily application. (Of note, clinical
recommendations can be categorized as level A, in which the
recommendations are based on consistent and good-quality patient-
oriented evidence, and level B, in which the recommendations are
based on inconsistent or limited-quality patient-oriented evidence
[22].) Yet, despite their proven efficacy, these agents have frequent
reports of dryness, irritation, redness, itching, sun sensitivity, and
peeling [22]. Such side effects are often limiting for patients, especially
those with sensitive skin, and can create problems of treatment
adherence. With the growing concerns of antibiotic resistance and the
near negligible adverse effects associated with PBYV, it may be time to
introduce another player into the game.

The buzz surrounding bee venom doesn’t just stop with acne. With
the help of Hollywood pop culture and features in top beauty
magazines, bee venom is breaking into the cosmetic industry.
Consumers can now walk the aisles of their favorite beauty or
department store and spot new lines of cosmetic brands selling bee
venom face masks, creams, and cleansing balms that promise clearer,
brighter skin. Although there is questionable validity to bee venom’s
efficacy on the skin, there may be some truth behind these statements.
A study by Han et al., which sought to evaluate the effects of cosmetics
containing PBV on acne, found that subjects using PBV products had
significantly fewer inflammatory and noninflammatory lesions than the
control group (P < 0.05) [23]. An earlier in vitro study by Han et al. also
showed PBV to have possible skin photo-protective effects through
reduction of protein levels of matrix metalloproteinases, which are
main contributors to the photo-aging process [24]. This “antiaging”
effect of PBV was later studied in a clinical trial in healthy South Korean
women, in which subjects were instructed to apply a 0.006% PBV-
formulated facial serum twice daily for 12 weeks. A clinical



improvement in facial wrinkles was found, with PBV serum treatment
decreasing total wrinkle area, total wrinkle count, and average wrinkle
depth [25]. Because extrinsic photodamage can lead to undesirable
facial wrinkles, PBV may have beneficial effects against the intrinsic
aging process of our skin, with headlines going as far as to call it “the
natural alternative to botox” [26]. In fact, some dermatologists advocate
that PBV results may mimic the effects of botulinum toxin, including
increased circulation, tighter skin, and a temporary relaxation of facial
muscle, motivating high-end vendors to place a pretty price tag of up to
$42,000/ounce on nature’s product [18].

Bee Venom in Rosacea

Clinical studies regarding the use of bee venom in rosacea appear to be
even more limited than those in acne. The New Zealand Ministry of
Science and Innovation has proposed that a combination of manuka
honey and PBV may reduce dark age spots and increase skin cell
renewal, helping create stronger, healthier skin that may be less likely
to have inflammatory flares, even if prone to rosacea [27]. Additionally,
PBV may be an effective alternative treatment option for rosacea
patients who struggle with acne, as many acne-fighting agents contain
ingredients like benzyl peroxide that can aggravate rosacea. However,
much more data must be compiled to understand the true effects, if any,
PBV may have on rosacea.

Conclusion

The use of bee products continues to be studied in the field of
complementary and alternative medicine. A definitive role for honey,
propolis, and bee venom in the treatment of acne and rosacea cannot
yet be established, due to the need for additional evidence and larger,
randomized controlled trials with direct comparisons of these agents
against standard treatments. Their versatile properties, however, do
make these naturally derived agents a good potential option for those
who have failed traditional treatment modalities, as well as those who
are looking to avoid prescription medications and the harsh side effects
that often accompany synthetic products. Bee products may also offer
secondary benefits of improved skin texture, appearance, and healing



abilities, leading to their increasing popularity in the skin care industry.
As antimicrobial resistance continues to threaten global health security
and more and more patients turn toward holistic treatment
approaches, it may be wise to keep these agents in our back pocket.
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Dietary Modifications for Acne

Affecting up to 50 million Americans each year, acne is the most
common skin condition in the United States [1]. However, observations
of non-Westernized societies of Inuit, Okinawa, and Kitavan in Papua
New Guinea and Aché in Paraguay show no evidence of acne [2-4].
Interestingly, after assimilation into Western society, the prevalence of
acne grew to match that of civilized society in the Inuit and decedents
of rural African populations in Kenya, Zambia, and Bantu in South
Africa [5-7]. Research suggests this discrepancy is not a coincidence,
and may be attributable to diet and genetics, as foods consumed by
these isolated communities have substantially different characteristics,
such as a much lower glycemic index, than the Western diet, which
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consists largely of refined carbohydrates, dairy products, red meat, and
free fatty acids [4, 8].

Although the role of diet and acne has been controversial in the past
century among medical professionals, the vast majority of acne patients
believe diet can affect acne. In a 2016 survey, most participants thought
fried, greasy foods caused acne, followed by chocolate, dairy, soda,
caffeine, refined carbohydrates, and sugar [9]. Recently, the IL-1A
(-889C/T) gene polymorphism was found to be associated with diet as
a risk factor for acne, suggesting individuals may be genetically
predisposed to have acne that is exacerbated by certain foods [10].
While reliable clinical data is limited on specific foods causing
breakouts, the American Academy of Dermatology suggests that
patients be encouraged to pay attention to foods or beverages that
worsen their acne and observe the effect of abstaining from that
particular product [11].

It is hypothesized that the branched chain amino acids, such as
leucine, and glucose from foods in the Western diet increase
sebogenesis, keratinocyte proliferation, lipogenesis, and inflammation,
creating an optimal environment for acne development and
Cutibacterium acnes (C. acnes) overgrowth . This is done through
stimulation of the androgen receptor, which is activated by
downregulation of FOXO01 transcription factor and upregulation of
mTOR1 transcription factor by hyperinsulinemia and IGF-1 [12]. FOXO01
suppression has also been shown in vitro to increase human primary T
cells, a key initiator of inflammation, independently from the toll-like
receptor 2/4-mediated follicular inflammation induced by C. acnes, and
studies have confirmed sebaceous gland inflammation alone is
sufficient to develop acne (Fig. 7.1) [16, 17].
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Low-Glycemic Index and Low-Glycemic Load Diet

Glycemic load is based on the rate sugar is released into the blood,
which is determined by the ratio of carbohydrate to fiber presentin a
given food. Two individual randomized controlled trials showed
improvement of acne on a low-glycemic load diet [18, 19]. Conversely, a
2015 Cochrane review of the two trials showed no statistically
significant difference between low- and high-glycemic load diets on
reducing non-inflammatory lesion counts at 12 weeks among the total
75 participants [11]. However, multiple additional studies have been
conducted since the Cochrane review publication that supports the link
between high-glycemic foods and acne.

Following the Cochrane review in 2016, a cross-sectional study
involving 86 participants found patients with acne had significantly
higher glycemic index and glycemic load, as well as lower serum



adiponectin compared to the control, also suggesting a potential
association of acne and insulin resistance [20].In 2017, a 64-
participant cross-sectional study found individuals with moderate to
severe acne consumed a statistically significant greater total
carbohydrate and glycemic load and displayed significantly higher
levels of insulin, IGF-1, and insulin resistance compared to individuals
without acne [21].

Beyond associations, a 2016 study by Fabbrocini et al. showed
statistically significant improvement in acne with a 6-month course of
both a low-glycemic diet and metformin therapy in male patients with
acne resistant to common treatments. The positive effect of this
combination suggests that pharmaceutical treatments that modify
insulin sensitivity could be beneficial as an adjunct to a low-glycemic
diet, though the combination approach used in the study makes
delineating the relative contribution of each impossible [22].

A ketogenic diet, classically characterized as very-low-carbohydrate
diet with a proportional increase in protein and fat to induce a state of
metabolic ketosis, has been proposed as potentially beneficial to reduce
acne; however, no trials have been completed to provide evidence. Of
note, a recent 2019 study found 50% of acne patients have severe
protein deficiency, consuming <30 g/day [23]. This deficiency makes
sense, as low-protein diets are often high in carbohydrates, and
previous studies have shown the relation between acne and a
hyperglycemic diet [17-20]. Protein deficiency also impairs cytokine
production and cell-mediated immunity, which is essential in the body’s
defense system [24]. According to the literature, the ketogenic diet has
been found to reduce several inflammatory markers and reduce insulin
and blood glucose levels, interfering in the IGF-1 signaling cascade that
leads to the development of acne. Caution is advised; however, a high-
protein diet can potentially lead to renal damage, as seen in some
animal studies [25].

Dairy Products

Despite their relatively low-glycemic index, milk products have been
found to increase postprandial insulin levels three- to sixfold [26]. Milk
contains many components promoting increased mTOR1 signaling that
may ultimately lead to the development of acne: IGF-1, whey protein,



glutamine, branched chain amino acids, saturated fats, and microRNA
[27-31]. In addition, it has been reported that 75-90% of milk products
in the United States come from pregnant cows, whose milk contains
higher amounts of DHEA, androstenedione, and testosterone [32, 33].
Activation of the estrogen and androgen receptors by these hormones
leads to increased microRNA-21, enhancing PI3K-AKT signaling and
reducing the nuclear activity of FOX01 transcription factor that is
associated with sebaceous lipogenesis at suppressed levels [34, 35].

In 2018, a systematic review and meta-analysis of dairy intake and
acne included 14 observational studies on individuals 7-30 years old
(n=78,529). It concluded that any dairy product, such as milk, yogurt,
and cheese, was associated with an increased odds ratio for acne,
regardless of the amount or frequency, compared to no intake. Among
dairy products, yogurt and low-fat/skim milk both had the highest odds
ratio overall, and cheese had a borderline high odds ratio [36]. The
whey content of these products is recognized to be the most acnegenic
component, as whey protein is often added to supplement the calories
in skim and reduced fat milk [12]. Intake of one or more glasses of any
milk a day was also associated with a higher odds ratio compared to
two to six glasses per week and less than weekly [36].

Another 2018 meta-analysis confirmed the increased risk of
moderate and severe acne with consumption of milk, especially skim
milk, and high intake of milk. Geographically, a significant association
was found in both America (OR = 1.16) and Europe (OR = 1.28), but not
in Asia, Africa, or South America [37]. To further investigate this, Juhl et
al. conducted a Mendelian randomization study investigating the
relation between adult acne and milk intake in 20,416 Danish adults
with the lactase persistence gene LCT-13910 C/T. Interestingly, this
study did not find any observational or genetic association between
milk intake and acne among their population of Danish adults. While
these results are limited due to a low prevalence of lactase non-
persistence (6%), this study suggests lactose intolerance among this
population may have a stronger relation to acne development, since the
meta-analysis did show a significant correlation with milk and acne
among Europeans [38].

Whey protein, a popular supplement among bodybuilders and a by-
product of milk during cheese production, is another proposed acne



instigator. In a study of five males ages 19-35 by Simonart, all five
developed acne after consuming whey protein concentrates, three of
which had no prior history of acne [39]. Another study by Cengiz et al.
in 2017 of six men aged 16-18 observed all six men developed acne
only to the trunk after beginning whey protein supplementation [40].
Although sample sizes are small in each of these studies, it is
noteworthy that all participants in both studies developed acne lesions
after ingesting whey protein, and this suggests whey protein restriction
could be helpful in reducing acne.

Mediterranean Diet

In 2012, Skroza et al. conducted the first and only study to date on the
association between the Mediterranean diet and acne. It included 93
cases and 200 controls and found that a Mediterranean diet
demonstrated a protective role in acne pathogenesis with a
Mediterranean diet score > 6. Adherence to the Mediterranean diet was
categorized into scores in this study, with 0-2 as low, 3-6 as moderate,
and 7-9 as high adherence. The cutoff value of 6 had a 94% sensitivity
and 20% specificity for the protective effect of the Mediterranean diet
on acne [41].

The Mediterranean diet is characteristically composed of a high
intake of minimally processed, seasonal, fresh, and locally grown plants,
fruits, whole-grain products, potatoes, legumes, nuts, and seeds. Olive
oil is the main source of fat, as there is a high ratio of monounsaturated
to saturated fatty acids. There is a relatively low intake of saturated
animal fats and red meats. Moderate fish consumption provides omega-
3 fatty acids, along with nuts and seeds. Low to moderate amounts of
dairy, mostly as cheese and yogurt, limit the amount of branched chain
amino acids in the diet. Concentrated sugars or honey is ingested only a
few times per week, and red wine is drunk with meals in low to
moderate amounts [42]. Generally, the Mediterranean diet has a low-
glycemic index, and there has been research showing its beneficial role
on coagulation and inflammatory processes by decreasing the oxidative
stress by providing a significant amount of antioxidant vitamins [41, 43,
44].

Plant-Based Diet



It has been hypothesized that plant-based foods and spices could
improve acne vulgaris through a variety of mechanisms, with many of
them possibly affecting more than one pathway. It is unclear if plant-
based foods directly affect the human through insulin levels or act
primarily through the gut microbiome. Plant foods high in fiber, such as
those present in whole grains, vegetables, and fruit, slow digestion and
slowly release sugar in carbohydrates into the blood stream,
contributing to a lower glycemic load [45].

Plant-based sources of polyphenols, through an unknown
mechanism, appear to improve insulin sensitivity. Examples of these
foods include olive leaf, berries, grapes, red wine, cinnamon, and green
tea. Berry extract was shown in vitro to reduce glucose uptake by
human intestinal epithelial cells, and green tea extract reduced the
quantity of acne lesions in postadolescent women in a randomized,
double-blind controlled trial [45-47]. In addition, turmeric has been
suggested to improve acne by stabilizing blood sugar and wielding
antimicrobial and anti-inflammatory properties by suppressing
reactive oxygen species produced by C. acnes and pro-inflammatory
cytokines [48-50].

Phytoestrogens present in plants have shown to have activity
similar to estrogen, which seems to lower androgens through negative
feedback and decrease sebaceous gland size, sebum production, and
acne [50]. Soy products are particularly high in the phytoestrogen
isoflavone. Chasteberry fruit, hops, and red clover were also shown to
bind estrogen receptors, and ginseng and licorice root show some
estrogen activity without binding to the estrogen receptor [45, 51, 52].

Chocolate

Being rich in phenolic antioxidants such as flavonoids, chocolate is
often touted for its positive health effects and even shown to be
protective against cardiovascular disease and diabetes [53-55]. While
studies from the 1960s and 1970s did not demonstrate an association
between chocolate and acne, many recent studies have found a strong
correlation between dark chocolate intake and acne outbreaks [56-60].
A recent study found dark chocolate to increase both epidermal
corneocyte desquamation and gram-positive microorganisms present
on the facial skin, potentially leading to acne. In search of an



explanation, researchers have found that components of cocoa increase
production of interleukin-1 beta (IL-1B) and C. acnes-induced IL-1B
potentiation, leading to hypercornification of keratinocytes and
eventual desquamation. It is also possible chocolate flavonoids act to
exacerbate acne by modifying the gut microbiome, leading to
conditions assisting in skin colonization by C. acnes [55].

Salt

Very little data is available on the role of excessive salt consumption
and acne. A 2015 study showed 76% of patients with acne consumed
amounts of sodium chloride higher than the recommended daily
allowance compared to 46.7% of controls. The study also showed
sodium consumption was highest in participants with a younger age of
acne onset [61]. Further investigation is warranted to determine the
part salty foods play in acne exacerbations.

Conclusion

Acne seems to be a disease exclusive to Westernized civilizations, and
diet is suspected to play an integral role in its pathogenesis. Diets high
in glycemic load, dairy, and chocolate have shown to exacerbate acne
significantly in clinical trials, while Mediterranean diets and plant-
based diets seem to play a protective role against acne development.
Further research is warranted to examine clinical associations with
larger population sizes and investigate acne-causing mechanisms
behind specific foods. Genetic studies point to specific polymorphisms
predisposing to diet-induced acne exacerbations, so it is important to
encourage patients to be aware and keep track of specific foods that
may trigger their acne breakouts.

Dietary Modifications for Rosacea

Dietary modifications for rosacea have long been recognized as a
crucial tool in the treatment of rosacea, possibly even a prototype for
dietary modifications in dermatology. Rosacea was first reported in the
fourteenth century and immediately correlated with excessive alcohol
consumption [62].



Foods and Drinks to Avoid in Rosacea

According to a survey from the National Rosacea Society, 78% of
rosacea patients reported changing their diet to avoid rosacea
exacerbations, and 95% of these patients noted improvement with a
dietary change [63]. A plethora of foods and beverages were identified
to trigger rosacea; Table 7.1 includes information based on a survey by
the National Rosacea Society [64].

Table7.1 Comprehensive list of foods reported to trigger rosacea

Beverages Alcoho], tea, coffee, hot chocolate, hot cider,
kombucha, energy drinks, milk, kefir, soda, cold
drinks

Dairy Yogurt, sour cream, cheese, kefir, buttermilk, milk

Flavorings/spices/condiments

Spicy foods, vanilla, soy sauce, yeast extract,
vinegar, cayenne pepper, red pepper, chili pepper,
mustard, horseradish, cinnamon, cloves, cumin,
fenugreek, ginger, apple cider vinegar, mayonnaise,
ketchup

Fruits Avocado, citrus, banana, plum, raisin, figs, dried
fruits, papaya, pineapple, strawberries

Vegetables Eggplant, spinach, tomato, sauerkraut, green peas,
potatoes, dried shiitake mushrooms

Beans/legumes/nuts Broad leaf beans (lima, navy, pea), legumes,

peanuts, nuts

Pantry /processed foods

Sugar, sourdough bread, pickles, olives, wheat germ,
food additives, brown rice, whole wheat, fortified
and enriched foods, white flour, fried foods,
vegetable oils, tofu, wet noodles

Meats/poultry /fish Cured meats (bacon, sausage), canned/smoked fish,
tuna, mackerel, salmon, sardines, mahi-mabhi, egg
whites, shellfish, liver, chicken breast, turkey, pork,
ground beef, squid

Dessert Chocolate, sugar

The use of a food diary is encouraged to avoid nutritional deficiencies
and sweeping avoidance of food groups




Trying to understand why certain foods flare rosacea is complex
and diverse. Food sensitivities in one rosacea patient may be
completely different from another rosacea patient. There are several
categories of foods and drinks that can be avoided and should be
systematically evaluated. Avoidance of triggers is very important in
rosacea, whether dietary or not. It not only helps repress active disease,
but it also slows down the progression of this chronic disease, which
does not currently have a cure.

Foods That May Flare Rosacea

1.
Alcohol

Heat-related foods—hot coffee, tea, soups, hot chocolate, etc.
Spicy foods (capsaicin-related)

Histamine-containing foods, or histamine promoters
Niacin-containing foods

Cinnamaldehyde-related foods

Generally unhealthy foods that promote inflammation and
hormone imbalance, including processed foods and sugary foods

Alcohol

Alcohol has been long noted to flare rosacea and has been
demonstrated to accelerate the progression of rosacea [65]. The
mechanism of action of alcohol-induced rosacea or flaring may involve
several pathways. Alcohol vasodilates blood vessels, which can lead to
flushing and cutaneous temperature elevation, resulting in local heat,
which is a known trigger for rosacea. Alcohol also increases pro-
inflammatory cytokines, and may induce cell cycle activators, which
could contribute to epidermal hyperproliferation in rosacea [66-68].



Red wine, in particular, is well-known to flare rosacea, but
exacerbations have also been reported with beer, champagne, and
liquor [64].

2.
Hot Foods

Thirty-three percent of survey respondents reported hot coffee as a
trigger, while 30% reported hot tea as a trigger [63]. Both hot cider and
hot cocoa have also been reported to trigger rosacea, as has chocolate
on its own. In a randomized clinical trial, patients with current rosacea
consumed caffeinated coffee and water at different temperatures.
Neither water nor coffee at 22 °C leads to flushing, while both coffee
and water at 60 °C lead to flushing with similar temporal nature and
intensity, leading the author to conclude that heat, not caffeine,
promotes flushing [69].

3.
Spicy Foods

The common denominator in spicy foods that may be responsible
for rosacea is capsaicin. Capsaicin is what gives a food its spice and heat
and works via the transient receptor potential (TRP) vanilloid channels
(TRPV1-6), which are located on keratinocytes and neural, endothelial,
and immune cells. These receptors are activated by increased
temperature and capsaicin, causing vasodilation and inflammation-
induced hyperalgesia [70-72]. Capsaicin is an active component of chili
peppers and can be found in hot pepper sauces and peppers, mainly
cayenne, red, chili, jalapeno, peppercorn, black, and white varieties.
Other spicy foods not containing capsaicin may also trigger rosacea
symptoms, such as mustard, horseradish, cinnamon, cloves, cumin,
fenugreek, and ginger.

4,
Histamine-Containing Foods

It is estimated that 1% of the population is intolerant to histamine
[73], which results from excessive histamine accumulation or
insufficient breakdown [74]. This can result from low levels of diamine
oxidase (DAO), which is the main enzyme responsible for breaking



down histamine. Many of the foods known to trigger rosacea contain
high amount of histamine or trigger its release. Of note, alcohol both
contains high amounts of histamine and also directly releases
histamine from mast cells. Furthermore, alcohol dehydrogenase
inhibits DAO, leading to even more histamine accumulation [74].
McCusker and Sibdbury hypothesized that erythrotelangiectatic
rosacea is more common in adults due to consumption of a more
diverse palate of foods containing histamine and consumption of
alcohol [74]. Patients with rosacea and histamine intolerance may
benefit from a low-histamine diet and taking active measures to
increase diamine oxidase. Supplemental DAO is available, as well as
DOA cofactors such as vitamin C, copper, and pyridoxine (vitamin B6),
which may help reduce the degradation of DAO in the setting of
deficiency [73]. A low-histamine diet can be extremely restrictive and
lead to nutritional deficiencies; therefore, it should only be employed if
noticeable amelioration of rosacea symptoms is noted within 6 weeks
of dietary modification. Taking an antihistamine about 2 h before a
meal may also mitigate the effects of histamine [75].

Foods That Contain or Release Histamine

Histamine-Rich Foods to Avoid in Histamine-Sensitive Individuals

e Leftovers, aged, or fermented foods

e Fermented or sour dairy: cheese (especially aged), yogurt, sour
cream, kefir, buttermilk

* Fermented foods: sauerkraut, vinegar, soy sauce, kefir, yogurt,
kombucha, sourdough bread

* Fermented alcohol: wine, champagne, beer

» Vinegar-containing foods: apple cider vinegar, pickles,
mayonnaise, olives, ketchup

e Cured meats: sausages, salami, bacon, pepperoni, lunch meats, hot
dogs

e Dried fruits: raisins, prunes, figs, dates, apricots

e Fruits: citrus, avocado

e Nuts: walnuts, cashews, peanuts

o Vegetables: eggplant, spinach, tomatoes

e Canned or smoked fish and certain fish: sardines, tuna, mackerel,
mahi-mabhi, anchovies




Histamine-liberating foods: Alcohol, bananas, citrus,
chocolate/cocoa, egg whites, legumes, milk, nuts, papaya, pineapple,
shellfish, spices, strawberries, tomatoes, wheat germ, food additives
(colors, preservatives, stabilizers, flavorings)

Diamine oxidase-blocking foods: alcohol, energy drinks, black tea,
mate tea, green tea

5.
Niacin-Containing Foods

Niacin is a commonly known cause of flushing. A seemingly
discordant group of foods contains niacin: liver, yeast, avocadoes,
spinach, chicken breast, tuna, turkey, salmon, anchovies, pork, ground
beef (leaner varieties more than fattier varieties), peanuts, brown rice,
whole wheat, mushrooms, green peas, potatoes, fortified and enriched
foods, crustaceans, and dried shiitake mushrooms. Niacin-containing
foods work on the G protein-coupled receptor 109A in dermal
Langerhans cells, which increases the release of prostaglandins. This
results in erythema, flushing, warmth, stinging, and itching [12].
Aspirin may reduce the effects of niacin-containing foods in those
patients affected by them [75]. The flavonoid luteolin has also been
used in animal studies to reduce niacin flush [76].

6.
Cinnamaldehyde-Containing Foods

Cinnamaldehyde gives cinnamon its characteristic flavor. It is also
found in tomatoes, citrus fruits, and chocolate. Cinnamaldehyde, in
addition to mustard oil, activates the transient receptor potential
ankyrin-1 (TRPA1) and may contribute to flushing [70, 77, 78].

New data may point to another group of triggers for rosacea similar
to cinnamaldehyde-containing foods. Cold drinks and formalin-
containing foods (fish, squid, tofu, wet noodles) increase substance P
via TRPA1 channels on sensory neurons [12]. This secretes pro-
inflammatory cytokines and neuropeptides. While cold drinks have not
been traditionally associated with rosacea flares, cold weather has been
implicated [79], despite both activating the TRPA1 receptor [71].

7. Generally Unhealthy Foods



This category includes sugary foods, white flour, starches,
processed oils such as vegetable oils, hydrogenated oils, fried foods,
processed meats, soda, energy drinks, preservatives, and additives.
Processed foods spike insulin levels, contain pro-inflammatory oils, and
wreak havoc on both the gut and the skin [12]. Focus should be on
consuming freshly prepared whole foods, prepared freshly and not
from a package.

The list of trigger foods for rosacea is long and diverse. Individual
patients are likely to note variations and their own individual triggers.
The authors do not recommend eliminating all of the listed foods.
Instead, a food diary may help identify individual triggers and allow a
varied diet, as not all categories of food will trigger rosacea in every
patient.

Food and Drinks That May Improve Rosacea
Gut Health-Promoting Foods

Using the gut as a target intervention for rosacea is a novel and
emerging area of therapeutics; however, the gut-brain-skin axis is not a
new one [80]. Gut dysfunction/dysbiosis has been recognized to result
in cutaneous manifestations; therefore, it is a plausible theory that
dietary changes to support gut health may help improve symptoms in
the skin by lowering inflammation caused by gut
dysfunction/dysbiosis. Rosacea has been linked with many conditions
related to digestion, including Helicobacter pylori infection, small
intestinal bacterial overgrowth (SIBO), celiac disease, irritable bowel
disease, and even inflammatory bowel disease. Moreover, there are
reports that the treatment of these conditions may result in
improvement of rosacea symptoms [81-83]. Some rosacea patients
with a degree of pancreatic insufficiency showed improvement of
rosacea symptoms after treatment with pancreatic enzymes [84]. A
case report by Kendall showed significant improvement of rosacea
within 1 week of a high-fiber diet that reduced gut transit time to less
than 30 h [85]. Since SIBO has been linked to decreased gut motility
and rosacea, the postulated intervention of a high-fiber diet may also



prove to be useful. Further, incorporating a plant-based fiber-rich diet
also improves the composition of the gut microbiome in addition to
improving gut motility time. Without fiber, mice studies show that
pathogenic organisms proliferate rapidly in the gut and begin to digest
the protective mucosal layer [86].

New data and hypotheses link the gut microbiome to rosacea [87].
The gut microbiome is very diverse and dynamic, impacted by many
factors, including nutrition, supplements, stress, and medications. It has
been postulated that gut dysbiosis actually can activate the plasma
kallikrein-kinin pathways, leading to eventual neurogenic
inflammation [87, 88]. A study with Korean women showed that
compared to controls, patients with rosacea had an altered microbiome
and an increase in Acidaminococcus, which alters gut barrier function
by consumption of intestinal glutamate [89].

Both probiotics and prebiotics have shown modulatory effects on
numerous inflammatory disorders [90]. Although research in rosacea is
lacking, anecdotal reports are numerous, and there is a hypothetical
and plausible mechanism of action for their effect [91]. Prebiotics are
nondigestible, fiber-rich foods that feed the gut microbes, encouraging
healthy organisms and diversity, while probiotics are foods or
supplements that contain beneficial microbes. Probiotics help modulate
inflammation and T-cell immune function (T-cell mediated), helping to
counteract harmful bacteria [70]. Oral probiotics have also been shown
to improve skin barrier function, a key dysfunctional component in the
pathogenesis of rosacea [92]. Probiotics also produce lactic acid,
antimicrobial peptides, and mucous, which have been shown to
eradicate Helicobacter pylori, improving rosacea symptoms [74, 93].
Fermented foods are the main source of probiotics and include
sauerkraut, kombucha, kimchi, yogurt, kefir, and miso. Of interest,
probiotic-rich foods are also high in histamine and, as noted above, may
actually trigger flares in some patients, so caution is recommended.
This illustrates the complex and often conflicting information through
which rosacea patients must sift.

Another concept that has been postulated to be associated with
rosacea is leaky gut syndrome. Leaky gut syndrome is not a medically
recognized condition, but is generally embraced in functional medicine
practices. Leaky gut has been described as increased intestinal



permeability, allowing microbes and waste products into the
bloodstream, producing an immune and inflammatory response.
Activated charcoal, which binds intestinal toxins, has been postulated to
improve rosacea. While drinks with activated charcoal have come into
the market with the “detoxifying” claim, there is no current evidence of
that improving rosacea. Achlorhydria has also been noted in some
rosacea patients, which may be due to urease production by H. pylori,
and is also involved in SIBO. Naturopaths will sometimes use
supplemental hydrochloride in these cases, with some reported success
[74]. While there is no accepted approach to treating leaky gut
syndrome, common practice consists of dietary avoidance of gluten,
processed and simple carbohydrates (especially sugar), dairy, refined
oils, alcohol, and other processed foods, with the addition of
prebiotic—/probiotic-rich foods and whole minimally processed foods.
This is consistent with many of the recommendations already outlined.

Anti-inflammatory Foods

Omega-3 fatty acids deserve special attention with rosacea. Many
Western individuals have a large imbalance in the ratio of omega-6 to
omega-3 fatty acids, mostly due to ubiquitous use of soybean and corn
oil. The incorporation of omega-3 fatty acids, as well as limiting the
consumption of processed foods to lower intake of omega-6 fatty acids,
may help shift the metabolic pathway of these fatty acids from a pro-
inflammatory to an anti-inflammatory pathway. While not specifically
studied in cutaneous rosacea, a study has shown improvement in dry
eyes in rosacea patients with the use of an omega-3 fatty acid
supplement [94]. Omega-3-rich foods include salmon, mackerel, flax
seed, cod liver oil, oysters, anchovies, chia seeds, and walnuts.

Zinc is a mineral that serves as a cofactor to numerous enzymatic
reactions in the body. While there is conflicting data, it is plausible that
foods rich in zinc may benefit rosacea [70, 95, 96]. Foods rich in zinc
include oysters, red meat, shellfish, legumes, seeds, and nuts.

Food/Drinks That May Increase or Decrease the
Risk of Developing Rosacea



The foods that trigger flares in existing patients may not be the same as
foods that increase the risk of developing rosacea. Large studies have
analyzed alcohol, coffee, tea, chocolate, fatty foods, dairy, spicy foods,
smoking, and obesity. The largest studies showed an increased risk of
rosacea in a dose-dependent relationship with alcohol consumption.
One study found a higher risk of rosacea with consumption of white
wine and liquor as opposed to red wine [68]. Only 2% of alcoholics
were noted to have rosacea in one study [97, 98], while other studies
showed only marginal association or no association [99-101]. Frequent
consumption of fatty foods was noted to have a doubled risk of
developing rosacea in a Chinese study [102]. There was also an
increased risk of rosacea noted with chocolate [103], frequent tea
consumption [102], and obesity [104]. Coffee (more than four cups a
day) [103], dairy [102], and current smoking [99, 101, 105] were found
to be protective against rosacea. Previous smoking was associated with
rosacea [105, 106], and despite being a common trigger for existing
patients, spicy foods were not associated [102].

Conclusion

The list of dietary triggers is long and diverse for rosacea, and rosacea
patients may receive conflicting information. As dietary triggers often
vary on the individual level, and the list of potential foods to avoid is
long, a food diary is recommended to aid the patient in identifying
personal causes of exacerbations. In general, a whole foods diet with
focus on plants (other than those known to trigger rosacea), fiber, and
minimally processed foods is recommended.
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Introduction

One-third of adults who have acne expressed feeling embarrassed or
self-conscious because of their skin. Although rosacea is estimated to
affect only 10% of the population [1], its impact should not be
underestimated. The pathogenesis of both of these conditions is
multifactorial. One of these factors is stress. Stress can be both an
inciting or exacerbating factor of the condition and an outcome of the
condition itself.

Psychological Impact of Acne and Rosacea

It is well established that both acne and rosacea have a physical impact,
such as disfigurement and permanent scarring, yet the long-lasting
psychosocial effects that can impact a patient’s quality of life often do
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not receive equal attention. Anxiety, depression, social isolation, and
suicidal ideation are common comorbidities of acne and rosacea that
cannot be overlooked in the management of these patients. Research
suggests that the impact on quality of life can be alleviated by mind-
body therapies including biofeedback, meditation, and hypnosis, with
resultant stress management, stress reduction [2], and improvement in
the clinical manifestations of acne and rosacea.

As acne is such a common skin disorder affecting approximately
85% of 11- to 30-year-olds, it is important to consider all contributing
pathogenic factors when managing these patients [2]. Research has
shown that adolescent patients with severe acne had a prevalence of
depression of 18-29% compared to 5-8% of the general adolescent
population [3]. Studies have highlighted that the affected population
has a lower self-image, self-esteem, and sense of self-worth, leading to
feelings of isolation, loneliness, depression, anxiety, and a higher rate of
patients with suicidal ideation [4-8].

Of note, the impact of acne on quality of life is reported to be equal
to that reported by patients with other chronic diseases including
diabetes, back pain, and epilepsy, regardless of the degree of acne
severity [9-11]. Even in mild forms, acne can have a detrimental
psychological impact on patients, due to how they perceive their skin to
be evaluated by others, which contributes to a higher level of stress,
anxiety, and depression [12, 13].

An important consideration is that if left untreated, acne lesions can
persist into adulthood, and these psychosocial effects may also impact
socioeconomic status. Studies have highlighted higher unemployment
rates and lower social status for patients with acne compared to adults
without [14, 15].

Similar to acne, the psychosocial impact of rosacea can be
significant regardless of clinical severity. This may be attributed to the
difficulty of concealing the facial localization of the condition. A survey
conducted by the National Rosacea Society involving more than 400
rosacea subjects found that 75% expressed feelings of low self-esteem,
70% embarrassment, 69% frustration, and 56% stripped of their
happiness. It is not surprising, then, that a study found that depression
is common among rosacea patients, with approximately 32%
experiencing some level of depression [16].



Not only does the presence of acne contribute to a feeling of stress,
but both acne and rosacea have also been found to be more common in
those who experience a higher intensity of stress from life events than
those without such events. In many patients, rosacea can be worsened
or triggered by factors that provoke flushing, such as emotions of
shame or embarrassment. For example, a study found that patients’
rosacea lesions were preceded by a traumatic emotional experience,
including death of a loved one, divorce, severe family turmoil, or a
major medical problem [17]. For adult female acne sufferers, job stress
was found to be an additional factor that correlated with greater acne
severity. Another study linking acne exacerbation with emotional
factors reported an increase in acne lesion counts days after an
interview during which anger was intentionally elicited. Both the
emotional state of the patient and the level of stress can not only impact
the onset and severity of the condition, but evidence is growing that
uncontrolled stress can also impede the recovery process [17, 18].

The Brain-Skin Connection

The skin and the central nervous system (CNS), derived from the same
embryological origin, both communicate through a common
biochemical language that involves shared neuroendocrine hormones,
neurotransmitters, cytokines, and their respective receptors [19].
Because of this relationship, the skin is an organ that is strongly
reactive to psychiatric and psychological conditions, and this dynamic
may be significant in the pathogenesis of several skin diseases,
including acne and rosacea.

The brain and the nervous system influence the skin’s immune cells
through various chemical messengers and receptors, which respond to
stress and exert its effect on the skin mainly through the hypothalamic-
pituitary-adrenal (HPA) axis and the sympathetic adrenal medullary
(SAM) axis. When these responses are activated, stress hormones such
as corticotropin-releasing hormone (CRH), glucocorticoids, and
epinephrine are released, which results in a host of immune and
physiologic reactions that can trigger or exacerbate skin conditions like
acne and rosacea, as illustrated in Fig. 8.1.
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Figure 8.1 The central skin response and the skin peripheral stress response

In response to emotional distress, the HPA axis activates
corticotropin-releasing hormone (CRH). CRH functions as a central
coordinator for behavioral and neuroendocrine responses to stress.
CRH then activates adrenocorticotropic hormone (ACTH) secretion
from the pituitary, which in turn triggers the production of adrenal
cortisol and glucocorticoids [19].

Cortisol is the primary stress hormone that regulates a wide range
of stress responses, and levels typically oscillate in response to the
circadian rhythm; however, stress can significantly disrupt the cycle.
Under stress conditions, cortisol levels are significantly upregulated,
which can have a major impact on the immune system including
secretion of cytokines and antibodies and a shift of the T helper (Th) 1
toward Th2 responses [20].



CRH also stimulates activation of the Sympathetic-Adrenal-Medullar
(SAM) axis. An activated SAM triggers the adrenals to release
catecholamines (norepinephrine and epinephrine), which alters blood
flow, immune function, and the function of cells within the skin. This
activation of the autonomic nervous system sets in motion the “fight,
flight, or freeze” response associated with inflammation, in contrast to
the parasympathetic response of “rest, repair, and digest” associated
with relaxation and recovery.

Recent research highlights the skin both as an immediate stress
perceiver and as a target of stress responses, because there are fully
functional peripheral HPA and SAM systems within the skin [19]. This
means that all of the stress hormones and their receptors are produced
in skin cells, including epidermal and hair follicle keratinocytes,
melanocytes, sebocytes, and mast cells, upon stress—reinforcing the
bidirectional communication between the nervous, immune, and
cutaneous systems [20].

Impact of Stress on Acne and Rosacea

Various mechanisms have been proposed for why stress may
potentially aggravate acne vulgaris and rosacea. Researchers found that
the release of adrenal androgens and glucocorticoids stimulated by
CRH induces sebaceous hyperplasia, increases sebaceous lipogenesis,
and upregulates sebocyte conversion of androgen precursors to
testosterone. These activated sebocytes release cytokines, including
IL1-alpha, IL-6, IL-11, TNF-alpha, INF-gamma, and PPAR-gamma,
producing inflammation. There is also research suggesting that
Cutibacterium acnes itself can produce CRH through direct contact with
keratinocytes, affecting infundibular keratinocyte differentiation [21-
24]. Investigators have also found that substance P, a neuropeptide
elicited from peripheral nerves by stress, can stimulate the
proliferation of sebaceous glands and upregulate lipid synthesis in
sebaceous cells, and trigger the release of pro-inflammatory cytokines
from sebocytes, including IL-1, IL-6, and TNF-alpha. In addition,
psychological stress can slow wound healing by up to 40%, which may
be a factor in slowing the repair of acne lesions [25].

In rosacea, studies have highlighted that stress can trigger
vasomotor reactions, resulting in vasodilation manifesting as blushing



and facial redness typical of this condition. Vasodilatation can be
produced by neuropeptides, cytokines, and vasoactive peptides upon
stimulation by the SAM [20].

Although to date there has been a paucity of reported cases
specifically addressing the role of stress management in acne and
rosacea, the literature supports the role of mind-body techniques for
managing, reducing, and alleviating stress and anxiety in individuals on
the whole. It is from this perspective that we draw upon the evidence
for consideration of using these techniques as an adjunct to managing
these skin conditions.

Effects of Mind-Body Therapies on Acne and

Rosacea

Mind-body therapies (MBTs) are a collection of practices and
treatments that promote health and well-being utilizing the
bidirectional relationship between the mind-brain-body. Commonly
used MBTs include:

e Meditation techniques : Mindfulness including mindfulness-based
stress reduction (MBSR), relaxation response, guided imagery, and
autogenic training

* Psychological approaches : Biofeedback, cognitive behavioral therapy,
and emotional freedom technique (EFT), and hypnotherapy

e Breath work: Pranayama yoga and other breathing techniques

e Movement: Yoga, Qi Gong, and Tai Chi

e Body work: Acupuncture, Reiki, and massage

e Community and connection: Support groups and spirituality

e (Creative therapy : Music, writing, and art

Mind-body therapies (MBT) offer an array of benefits to the
physical, psychological, and spiritual needs of our patients. Most of
these therapies have their origins in ancient traditional healing
practices. In the past 30 years, many of these therapies have become
standardized and have evidence-based support for their efficacy in
several physical and mental disorders [26-28]. In addition, there is
evidence for their cost-effectiveness [29].

Table 8.1 summarizes some of the reported benefits of MBT. MBTs’
modulation of the stress response is one of the main factors in their



efficacy. The stress response is not necessarily just triggered by
exposure to a specific stressor. The emotional response to the stressor
plays a large part in the initiation of the stress response [30]. However,
genetics, living conditions, resiliency, gender, and age are also factors in
the stress response.

Table 8.1 Reported benefits of mind-body therapies

Role of stress in acne and rosacea Mind-body therapies’ effects on
acne and rosacea

Psychosocial stress can trigger or Downregulate the stress response
exacerbate acne and rosacea

Patient’s response to their acne and rosacea |Reduce inflammation, decrease
can create additional stress sebum production

Stress can trigger inflammation, which isa | Activate the repair mechanisms of
key component in the pathogenesis of acne |the skin to support allostasis
and rosacea

Stress can affect the barrier function of the |Reduce patients’ manipulation of
skin skin lesions

Mitigate the psychological
comorbidities, including anxiety,
depression, and stigma

Improve other quality-of-life
measures

Considered to be safe and cost-
effective

MBTs blunt the effect of a stressor by invoking the relaxation
response, which stimulates the parasympathetic nervous system and
downregulates the hypothalamus-pituitary-adrenocortical (HPA) axis
and the sympathetic adrenal medullary (SAM) axis [31]. The vagus
nerve plays an important role in initiating and perpetuating the
relaxation response. Increase in vagal nerve activity (the tenth cranial
nerve, which contains 75% of all parasympathetic fibers) works in
several ways to decrease inflammation and enhance the immune
function of many organ systems, including the skin [32]. The vagus
nerve does this through the cholinergic anti-inflammatory pathway,



which inhibits the release of cytokines. Some of the anti-inflammatory
effects of MBTs include a decrease in C-reactive protein (CRP),
interleukin-6, and tumor necrosis factor-alpha [26, 27].

Other reported effects of MBTs include beneficial effects on gene
expression pathways in circulating immune cells [27], increased
telomerase activity [33], and changes in the morphology of the brain
responsible for emotional regulation [34].

In addition, MBTs have long-term benefits on some of the
comorbidities of skin disorders, including depression, anxiety, shame,
and social isolation [35]. Because MBTs have a broad effect on the
psychological and spiritual aspects of disease, they also can help
patients who are cured, but not healed. Many patients’ “cured” acne can
still leave noticeable scars, and patients with well-managed rosacea
often have persistent erythema and telangiectasia.

MBTs also have been shown to reduce compulsive manipulation of
skin lesions, especially in acne excoriée [36]. They also have been
effective in other psychocutaneous disorders, including neurotic
excoriations, trichotillomania, psychogenic pruritus, and
neurodermatitis [35].

Interest and acceptance of MBTs in the general population is
increasing. A survey of 2055 adults showed that 18.9% of adults used at
least one mind-body therapy in the previous year. On average, 40-50%
of the respondents found that MBTs were “very helpful for their
condition.” Most of these therapies were done as self-care, with only
20.5% of them involving a visit to a provider [37].

Meditation Practices

Mindfulness Meditation

Meditation is the practice of intentionally bringing one’s complete focus
into the present moment, without judgment or emotional attachment,
as a means to rest the mind and reach a state of consciousness that is
different from our normal waking state. Meditation is not about
clearing the mind, but rather gaining insight into the mind'’s patterns by
being open and curious with attention to what is present. Cultivating
this state of mind has been shown to reduce stress, anxiety [38], and
depression [39], moderate pain [40], improve cognitive function [41],



and even create changes in gray matter density [42] in regions of the
brain related to emotional regulation, self-awareness, learning, and
memory.

Mindfulness meditation has shown benefits for stress reduction in
the field of dermatology when introduced in the 1990s by Jon Kabat-
Zinn. Although performed with psoriasis patients, Kabat-Zinn’s
research supports that stress reduction techniques, including
visualization of the therapeutic process and meditation, may be helpful
in the treatment of skin disorders and can positively influence
physiological factors in disease for patients actively engaged in
implementing them.

Relaxation Response

Introduced by Dr. Herbert Benson in the 1960s, this form of meditation
is described as a physical state of deep relaxation that engages the
parasympathetic nervous system. When practiced regularly, it
contributes to lower stress levels, increases well-being, and counteracts
the physiological effects of stress and the fight-or-flight response,
including reduction in blood pressure and resting heart rate [43]. [tis
performed by sitting in a quiet place, with eyes closed, and letting your
muscles loosen and relax, starting with your feet and working upward
with progressive muscular relaxation while breathing evenly through
your nose, becoming aware of the breath, and repeating the word “one”
with each exhalation. Research has shown that regular use of the
relaxation response can help any health problem that is caused or
exacerbated by chronic stress, which would include acne and rosacea
[44].

Guided Imagery

Guided imagery involves the use of visualization techniques to elicit the
somatosensory system to help the body enter a relaxed state. This
technique can help with stress and anxiety by allowing the patient to
manage negative emotions and visualize positive outcomes for their
skin condition. Guided imagery can be used as a stand-alone practice,
though it is often used in collaboration with other MBTs, including
meditation, cognitive behavioral therapy (CBT), and hypnosis [4].



Autogenic Training

Autogenic training describes a technique similar to meditation, in
which a series of statements is repeated about different parts of the
body. The repetition of these statements is believed to influence the
functioning of the autonomic nervous system, to aid in relaxation, and
to help reduce symptoms of anxiety when combined with other forms
of treatment. Although less well-known than other relaxation
techniques such as progressive muscle relaxation and guided imagery, a
meta-analytic study in 2008 found efficacy of autogenic training in the
treatment of stress and anxiety [45].

Although specific studies correlating the use of meditation in acne
and rosacea are lacking, evidence supports that meditation blunts the
body’s stress response by affecting the HPA axis and, ultimately,
decreasing cortisol levels, or at least minimizing their increase in
response to stress. A recent study regarding integrative mind-body
training (IMBT) has shown that it can reduce salivary cortisol levels
when compared to an equal amount of general relaxation time. This
study also suggests that meditation or IMBT has a dose-response
relationship, with a longer time spent meditating correlating with
greater effect on cortisol levels. Addressing long-term stress and the
associated elevation in cortisol can be beneficial in altering the onset
and course of cutaneous conditions such as acne and rosacea [46].

Psychological Approaches
Biofeedback

Biofeedback is a technique that teaches patients to control involuntary
bodily functions such as skin temperature, muscle tension, blood
pressure, and heart rate to help manage stress. During biofeedback,
patients are connected to electrical sensors which measure and provide
auditory and visual feedback of these bodily processes to help them
make subtle changes in their bodies to achieve the results they want
[47]. By enhancing the patient’s awareness of tension and helping them
to relax, studies have shown biofeedback improves skin disorders that
flare with stress or that have an autonomic nervous system component,
including acne, eczema, psoriasis, and hyperhidrosis [4]. Through



training, patients can learn how to consciously change the autonomic
response and, with practice, may create new habit patterns [5, 44, 47].

Cognitive Behavioral Therapy

Cognitive behavioral therapy (CBT), as pioneered by Dr. Aaron Beck, is a
short-term, goal-oriented psychotherapy treatment that helps patients
understand and address dysfunctional thought patterns (cognitive) or
actions (behavioral) that lead to skin damage or psychological distress.
Methods used in CBT include habit reversal and aversion therapy and
have been particularly useful in acne excoriée [35]. Each of these
methods places a strong emphasis on “looking at the evidence” and
replacing the patient’s inaccurate automatic negative thoughts and
behaviors that can contribute to and exacerbate emotional difficulties,
depression, and anxiety with more accurate and desirable ones [48]. By
becoming aware of the negative and often unrealistic thoughts that
dampen their emotions and moods, patients are able to begin engaging
in healthier thinking patterns, with a reduction in stress and anxiety.
CBT has been combined with hypnosis, mindfulness, and other
relaxation modalities to achieve positive outcomes [35].

Emotional Freedom Technique

Emotional freedom technique (EFT) combines elements of cognitive
behavioral therapy(CBT), exposure therapy, and somatic stimulation
using acupressure points. EFT is often called “tapping” because of this
acupressure component. This technique focuses on selecting a specific
negatively emotionally charged thought, memory, or problem area and
repeating an affirmation such as “Even though I have this problem with
symptom or diagnosis, | deeply and completely accept myself.” This
affirmation is continuously repeated by the patient while progressively
tapping the finger on a series of up to 14 specific acupuncture sites on
the head, chest, and hand [35].

EFT is thought to downregulate the activity of the limbic system,
similar to acupuncture. Cortisol mediates limbic arousal. A study that
measured salivary cortisol after EFT found that EFT reduced cortisol
levels by 24%, which correlated with a statistically significant (p < 0.05)
58% decrease in anxiety scores [49]. Because anxiety and stress are so



closely associated with acne and rosacea, EFT may be a useful adjunct
to therapeutic regimens.

Hypnosis

Hypnosis, also referred to as hypnotherapy, uses guided relaxation,
intense concentration, focused attention, and heightened suggestibility
to help patients access information in their subconscious to change
their behavior and thoughts. It has been proposed that hypnosis may
make suggestions more effective by inhibiting competing thoughts so
that the focus can be solely on the suggestion [35].

Both acne and rosacea have been found to benefit from hypnosis.
The goal of hypnosis is to induce relaxation to help normalize the
immune system through restoring autonomic, hormonal, and immune
balance and giving the patient a sense of control. Hypnotic suggestions
made to the patient are intended to help increase self-confidence, self-
esteem, and problem-solving skills and optimize treatment outcomes
[44].

Hypnosis can be performed alone or combined with various
modalities, particularly CBT methods, to target the inflammatory
aspects of acne; the subjective experience of anxiety, depression,
shame, or embarrassment associated with having acne; as well as
behaviors motivated by the acne such as squeezing, picking, and social
withdrawal.

Because acne and rosacea can be triggered or aggravated by stress,
incorporating MBT in the clinical setting as well as teaching patients
how to implement them for self-care not only deserves more attention
in treatment planning but may amplify treatment outcomes.

Breathwork

Breathwork is the purposeful control of the depth and rhythm of
respiration. It can quickly produce beneficial mind-body states. In the
United States, 10.9% of adults use deep breathing as a practice,
primarily for stress relief [50].

Most breathwork practices are derived from pranayama, which is a
branch of yoga. Pranayama can be translated as Prana (vital energy
force) and Yama (control/regulation). In pranayama yoga, the



practitioner controls the depth, force, and duration of (1) inhalation (2)
and exhalation, (3) the amount of time the breath is held, and (4) the
time between breaths. There are many variations of these four steps,
each attempting to create a particular desirable mind-body state [51].

The most effective pranayama breathing technique for stress
reduction is decreasing the rate of respiration, utilizing deep
diaphragmatic breaths, and increasing the duration of expiration [52].
This technique rapidly activates the parasympathetic nervous system
via stimulation of the vagus nerve, the tenth cranial nerve which
connects the brain and visceral organs with afferent and efferent
nerves.

This shift to enhanced parasympathetic activity results in overall
stress reduction and reduction in inflammation [53]. In a meta-analysis
of clinical patients, pranayama along with asana (pose) practice was
shown to reduce C-reactive protein and IL-6 and has an antioxidant
effect in response to oxidative stress [54]. In addition, increased
leukocyte telomere length was noted [55]. Telomeres are located at the
tips of chromosomes and protect cellular DNA. Unstable telomeres have
been linked to a wide range of age- and stress-induced physical and
mental disorders.

Chanting, singing, vocal toning [56], and humming, all of which
involve a rapid inhalation and prolonged exhalation accompanied by
vibration of the vocal cords, are other practices which stimulate the
parasympathetic nervous system. Chanting “OM” or “One” can quickly
induce the relaxation response via the upregulation of the
parasympathetic nervous system [43]. Vocal toning, which typically
involves using an open vowel sound with a prolonged expiration, has a
similar effect.

Movement
Qi Gong and Tai Chi

To understand the ancient Chinese practices Qi Gong and Tai Chi, one
must first understand the concept of Qi (pronounced “chi”) [57]. It has
been compared with the electrical charge in a battery; when the battery
is old, the body tires easily, and when the battery is charged, one can be
active without fatigue [58]. If a person can tap into their inner Qi, they



can channel this energy to stimulate a multitude of physiological
components that can benefit their overall health [57, 59]. These
components include, but are not limited to, lymphatic, immunologic,
cardiovascular, neuronal, endocrinologic, psychologic, and
musculoskeletal systems [59, 60]. Qi Gong and Tai Chi are special
meditative forms of exercise that utilize movement, meditation, and
breathwork to reduce stress and promote relaxation through their
physiological influence on the body’s systems through the use of Qi [58,
61-63].

Randomized controlled trials and systematic reviews have shown
that both of these practices have a comparably positive relationship in
stress reduction and relaxation. This stress reduction is predominantly
driven by activation of the parasympathetic nervous system and the
attenuation of the sympathetic nervous system [59, 60, 64]. Tai Chi and
Qi Gong have been documented to reduce anxiety as well as improve
mood disorders such as depression and anxiety [60, 61, 64]. Aside from
stress reduction and mood enhancement benefits, these practices have
also been shown to reduce pro-inflammatory markers such as
interleukin-6, which have been documented to play a pathophysiologic
role in acne [65].

Yoga

Yoga is an ancient practice that originated in India thousands of years
ago; it combines physical postures, controlled breathing, and
meditation [66]. Despite its long history, only in recent years has yoga
become one of the most popular alternative MBTs [67].

Many studies have demonstrated the positive effect of the practice
of yoga on health, including both physiological and psychological
benefits [66]. Yoga has been shown to reduce stress and anxiety via an
increased vagal tone, increased gamma-aminobutyric acid (GABA)
levels, and promotion of frontal alpha wave activity, which improves
relaxation [66]. In addition to influencing the stress response, yoga has
been shown to influence neurotransmitters, oxidative stress, lipids, and
growth factors in a manner similar to antidepressants and
psychotherapy [68]. Yoga has also shown the added benefit of reducing
systemic inflammation in the body by decreasing circulating levels of



interleukin-6, C-reactive protein, and cortisol [69], factors that play a
role in moderate to severe acne [70].

Those who practice yoga with consistency have shown improved
responses to acute stressors in comparison to those who do not have a
regular practice. Furthermore, participants of yoga had more self-
efficacy and confidence in being able to overcome daily stressors.
Similarly, those who practice yoga showed an improved quality of sleep,
feeling more rested the next day. Yoga has shown many benefits to
those who suffer with skin conditions such as acne and rosacea,
including improved ability to respond to stress, decreased
inflammation, better sleep, and higher quality of life, making it a
worthwhile adjunct to conventional therapy.

Body Work

Acupuncture and Acupressure

Acupuncture is part of traditional Chinese medicine (TCM; see Chap. 11
for more details). One of the principles of TCM is the restoration of the
balance of energy (chi) flow within the body. Chi flows along
longitudinally oriented meridians on the surface of the body. In
acupuncture, stainless steel needles are inserted into specific points
along these meridians. The needles are 0.10-0.25 mm in diameter and
are inserted 1/4-1/2 inch beneath the skin surface.

Acupuncture has been used for a wide range of inflammatory and
infectious skin diseases [71]. Two systematic reviews of the use of
acupuncture do reveal some promising results in acne. A 2018 review
included ten randomized trials of various acupuncture techniques on
acne [72]. The results showed that the chance of achieving a>30% and
>50 improvement in lesion count was the same in the acupuncture-
treated group and the standard pharmacotherapy groups. The
acupuncture groups reported fewer adverse events. Another 2013
review evaluated 43 trials with 3453 patients, and it did show
improvement in acne in various forms of acupuncture combined with
herbal medications [73]. However, both reviews cited poor study
quality as an issue.

A case report of acupuncture for rosacea showed clearing of rosacea
after three sessions of acupuncture [74]. Doppler studies suggested



that this was due to improved vascular microcirculation.

The biomedical mechanism of action for the effect of acupuncture
on acne is unknown. But it may have an effect on the reduction of
inflammation via the innate and adaptive immune networks and the
muscarinic acetylcholine receptors [72]. Acupuncture also increases
the level of peripheral beta-endorphins, enkephalins, serotonin,
norepinephrine, gamma-aminobutyric acid (GABA), and oxytocin,
which are related to its effects on pain and mood [75, 76].

In a 2018 Cochrane review, acupuncture was found to have a
beneficial effect in depression [77], and a 2019 systematic review found
a benefit in anxiety [78]. Therefore, acupuncture may also have a place
in dealing with depression and anxiety, which can be issues in patients
with acne and rosacea.

Reiki
Reiki is a relatively modern technique, created by a Japanese monk in
the 1920s. The recharging and balancing of subtle universal life energy
(ki) in the body is an underlying principle of Reiki. Reiki is done by
lightly laying hands on or just above the surface of the skin. In some
forms of Reiki, the hands are lightly placed on chakras, which are
centers of energy. In other forms, the hands are placed in symptomatic
areas. The recipient of Reiki is fully clothed and may be prone or seated.
Three recent reviews of Reiki have shown promising results in the
domains of mental and physical symptoms. These include induction of
the relaxation response [79]; reduction of pain, anxiety, and depression;

and improved quality of life in patients with various physical disorders
[80, 81].

Massage Therapy

Massage therapy has a long history of use in hospitalized patients and
in nonmedical settings. It is often used for relief of pain in
musculoskeletal disorders and for relief of stress and anxiety. It may
also benefit patients who may feel stigmatized, ashamed, and isolated
because of the appearance of their skin. There are many varieties of
massage, but Swedish massage is among the most popular and
researched technique. In Swedish massage, the skin and underlying



structures such as muscles, tendons, and fascia are firmly kneaded in
long strokes.

Studies have demonstrated many beneficial effects of massage,
including increased levels of oxytocin, dopamine, and natural killer cells
and decreased levels of adrenocorticotropic hormone (ACTH) and nitric
oxide [82]. Another study looked at the effect of single-session Swedish
massage on the immune system of healthy adults [83]. It found
increased number of circulating CD-4, CD-8, CD-25, and CD-

56 + lymphocytes and decreased levels of cytokines IL-4, [L-10, and IL-
13, which can contribute to inflammation in the body, including the
skin.

Community and Connection

It may seem like the patient in our examination room is an autonomous
individual, not affected by connections to the outside world. But in
reality, all of us live in a web of connections. These connections can
support us in coping with the many stressors of daily life, including
illness.

Support Groups

The psychological issues that are the result of having visible facial
lesions are well documented, and they often result in peoples’
avoidance of social interactions. There is an emerging online body-
positive movement that supports people with all forms of visible body
issues [84]. Most patients with acne are in the age group that heavily
utilizes social media, and these online support groups are a place where
many personal connections are made. It is important to refer patients
with significant mental health issues to an appropriate provider.

Spirituality

The mental and physical health benefits of connections to one’s
spiritual life and spiritual community have been studied extensively. A
study of 149 patients with skin disease (scleroderma, systemic lupus
erythematosus, and melanoma) showed that spirituality decreased
levels of depression and anxiety [85]. The dimensions of spirituality
that seemed to be the most impactful were hope for a better future and



feeling connected to the universe. Reviews of the literature have
confirmed the beneficial effects of religion and spirituality in a wide
range of physical and mental disorders including cancer, HIV/AIDS,
burns, and chronic pain [86]. Some of the explanations for this effect
include improved coping skills, enhanced social interactions, and
assistance within a religious community.

Creative Therapy

Creative therapy serves as an umbrella term for a variety of techniques
that are both artistic and expressive in nature. These techniques
include, but are not limited to, journaling, music, and art.

The use of music in medicine can be classified as either music
medicine or music therapy , the former being administered by a
healthcare professional and the latter by a music therapist. Music
medicine encompasses medical personnel providing pre-recorded
music to the patient for passive listening [87]. Music therapy includes
active listening (live music), improvising, composing, participating
(instrumentally or vocally), and/or a combination of these modalities
[87]. Music therapy is regarded as a more effective strategy because a
music therapist can more actively engage with the patient through an
individualized intervention [87]. Regardless of the approach, both
methods have been shown to influence the patient’s psychological,
physical, social, and spiritual health. Patients reported reduced anxiety
and exhibited a lower resting heart rate, respiratory rate, and systolic
blood pressure [87]. Patients also exhibited improvement in their
communication skills, both verbal and nonverbal, and an improvement
in their overall quality of life [87].

Writing interventions, which are simple and inexpensive practices,
benefit patients like those dealing with acne and rosacea who may
suffer from body image-related concerns, especially if one uses a self-
compassion-focused prompt [88]. Self-compassion is the capacity to
adopt a kind, caring attitude toward oneself in times of difficulty. It is a
mindset shift that has been linked to reduced psychological distress.
Emerging evidence shows that this model of treatment enhances one’s
cognitive flexibility, adaptability to life changes, and coping
mechanisms, which can lead to lower rates of stress and depression



over one’s body image [88]. This method is particularly beneficial for
those with high self-judgment and low self-compassion [88].

Art therapy is a cost-effective psychological therapy that may be
more beneficial for adult and pediatric populations who struggle with
talk therapy. Art therapy can include, but is not limited to, painting, clay
work, and creative digital media. Art can help an individual achieve a
greater understanding of themselves as well as enhance their
expression of feelings. Studies on art have also shown potential benefits
such as decreased anxiety, depression, trauma, and distress while
increasing cognitive function, improving coping mechanisms, and
increasing quality of life [89].
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Introduction: What Is Functional Medicine?

Functional medicine is a comprehensive science-based approach to
optimize health and wellness. It focuses on the therapeutic partnership
between the patient and clinician to unveil patterns and connections to
the deeper root causes of health concerns.

The patterns of underlying health issues can be evaluated in a
systems-based approach focused on seven systems of clinical
imbalances: assimilation/gastrointestinal, immune, energy,
detoxification, cardiovascular/lymphatic, hormones/neurotransmitter,
and musculoskeletal /cellular structure:

. Assimilation /gastrointestinal system : The gastrointestinal system
is focused on how our body consumes, assimilates, absorbs, and
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utilizes nutrients throughout the digestive system. The gut
microbiome and intestinal permeability also play roles.

. Immune system : The immune system is involved in defending
against potentially harmful entities and assists in repairing damage
to cells, tissues, and organs. It is also involved in the repair process of
healing. Dysfunction can result in disturbances in immune tolerance.

. Energy system : The energy system is how the body utilizes fuel
sources for energy and how the body conserves or expends energy. It
focuses on mitochondrial health and function.

. Detoxi fication system : The detoxification systems transform
potential toxins into inert by-products and how our body eliminates
them.

. Cardiovascular and lymphatic transport systems : The
cardiovascular and lymphatic systems focus on how the body moves
and transports nutrients throughout the body, as well as the
movement of white blood cells throughout the body.

. Hormone and neurotransmitter systems : The hormone and
neurotransmitter systems are involved in how the body
communicates and sends messages and signals.

. Musculoskeletal system and cellular structure: The
musculoskeletal system and cellular structures are how the body
functions as a structure. Bone density, muscle strength, fascial
connections, cutaneous barrier function, and the integrity of the
membrane structures of the body are included in this section.

To explore how these seven clinical imbalances play a personalized
role in health and wellness in more detail, functional medicine uses
various tools such as an in-depth physical examination, symptom
questionnaires, laboratory tests, genetics, etc. The information gathered
is reviewed with the patient in detail, and together the clinician and
patient set goals and priorities of how to optimize the patient’s health.
The next step is the implementation of a therapeutic treatment plan.

Therapeutic treatments from a functional medicine approach focus
on addressing the core imbalances by blending prescription treatments
and lifestyle changes. The main two questions that are addressed when
deciding on a therapeutic focus are: Does this patient need to get rid of
something? Does this patient have an unmet need for optimal function?



The answers to these questions help determine the focus of
personalized lifestyle changes. The areas of lifestyle changes are:

. Sleep and relaxation

. Exercise and movement

. Nutrition (food, vitamins, minerals, supplements, botanicals, etc.)
. Stress management

. Relationships and community connections

. Environmental factors (quality of air, water, etc.)

. Mental factors (cognition, perception, and psychosocial factors)

. Emotional factors (awareness and regulation of emotions)

. Spiritual connections (sense of purpose and meaning)

With collaboration between the patient and clinician, the functional
medicine approach results in a personalized comprehensive
therapeutic approach to healing and optimizing health. Next we will
dive deeper into how the functional medicine approach can be applied
to acne and rosacea.

Functional Medicine Approach to Acne and Rosacea

The focus of this chapter is to illustrate the functional medicine
approach to acne and rosacea. Clinicians know that diseases are
multifactorial and that patients are different and vary in response to
our protocols. We see it every day in practice. Functional medicine
allows us to begin to dissect this by addressing acne and rosacea
through the seven clinical imbalances in the functional medicine
matrix. Each of the seven clinical imbalances will be briefly reviewed
within the context of acne and/or rosacea, and a brief summary of
therapeutic treatment options will be discussed.

Assimilation/Gastrointestinal System

Of all skin diseases, rosacea is the one that dermatology has always
considered to be affected by diet. No single food impacts all rosacea
patients, but the standard of care includes journaling to identify
possible triggers: foods, beverages, weather conditions, emotions, and
activity [1]. On the other hand, as recently as 2011, the American
Academy of Dermatology proclaimed that diet had no impact on acne



[2].The dogma relied largely on two studies from 1969 [3] to 1971 [4]
which we now know to have major flaws. Only recently have
researchers delved into this realm again and, this time around, the
results are very different.

Dairy [5] and a high-glycemic load diet [6] clearly trigger or
exacerbate acne in most of those with a genetic susceptibility to the
disease. Melnik has written extensively on the presumed mechanism
for the dairy and GL effects [7].

Insulin appears to be a prime mover in acne. Both insulin and IGF-1
appear to impair FOX01 suppression of the androgen receptor, PPAR
gamma, LXR alpha, and SREBP1, with resultant increase in sebum,
hyperkeratosis, and inflammation [8]. Insulin resistance rises during
puberty, which is not surprising, as it is one of the growth hormones
[9]. The arc describing the adolescent rise and fall of insulin resistance
traces the arc of acne appearance and resolution over the same period
[10].

“Glycemic load” (GL) describes the level and rate of rise of blood
sugar in response to a given food. Foods with a high GL result in high
and fast rises in blood sugar. Those with a low GL do the opposite.
Insulin tracks blood sugar, so foods with a high GL tend to have a high
insulinemic load (IL) as well. Intake of high GL/IL foods results in
higher overall insulin levels pushing inflammatory physiology.

The rate of food intake affects blood sugar/insulin response. Sugary
drinks consumed slowly over a longer period of time trigger a lower
insulin response than when ingested over a few minutes. To improve
physiologic inflammation, eat slowly [11].

In 1983, Archives of Dermatology contained the following
observation: “.. several highly-motivated patients with acne... had a
rapid, indeed almost abrupt, clearing of their acne through correction
of faulty bowel elimination by means of a daily serving of 30 g of an “all-
bran” breakfast cereal” [12]. A publication in Metabolism in 1995
elucidates the mechanism for such acne improvement with a high-fiber
breakfast: “High fiber meals were associated with a significant
reduction in postprandial serum glucose and insulin” [13].

Dissociation of the glycemic and insulinemic responses to milk may
help explain why dairy exacerbates or triggers acne in susceptible
patients. The glycemic response to full-fat dairy is not pronounced, but



surprisingly, the insulin response resembles that seen with sugar [14].
Given that cow’s milk is designed to support growth of calves, and that
insulin is one of the growth hormones, insulin elevation should not be
unexpected with milk intake.

Milk also raises IGF-1 and makes it more biologically available by
lowering its binding protein [15]. Those with the genetic disease Laron
syndrome—characterized by very short stature, facial dysmorphism,
obesity, and delayed puberty—have an inability to generate IGF-1. They
only develop acne when given extrinsic IGF-1 supplementation [16].

In the future, we will look back on rosacea as our gateway to the
discovery of the gastrointestinal microbiome’s impact on skin disease.
Small intestine bacterial overgrowth (SIBO) appears to be one of the
triggers for rosacea. Treatment of SIBO reduces/eliminates rosacea.
When SIBO recurs, rosacea returns [17]. Botanical antimicrobials
combined with a low GL or a low fermentable oligosaccharides,
disaccharides, monosaccharides, and polyols (FODMAP) diet may be
more effective than antibiotics for SIBO [18]. Treatment of SIBO tends
to also alter colonic flora whose role is less clear, but likely to be even
more profound. Recent work on colonic flora and its impact on immune
function suggest that this will become a central focus of therapeutic
intervention for diseases that have elements of autoimmune
dysfunction [19].

Even a 24-h dietary recall by the patient gives the functional
medicine doctor a view into paths for intervention. With a thorough
understanding of the mechanisms by which dairy and a high-GL diet
impact the pathophysiology of acne (and the acneiform aspects of
rosacea), the physician can better educate the patient about the reasons
and options for altering diet and decreasing acne activity.

Immune System

Melnik elegantly diagrammed the “inflammasomopathy” of acne
triggered by diet. His increasingly supported theory explains why
overgrowth of Cutibacterium (previously known as Propionobacterium)
acnes, a normal inhabitant of the follicle that protects against pathogens
such as Staphylococcus aureus, becomes part of the pathogenic process
of acne. Suppression of FOX01 and mTORC by insulin/IGF-1 permits
increased sebum production and follicular hyperkeratosis—feeding the



bacteria and optimizing anaerobic conditions for growth. The same
mechanism ramps up androgen receptor activation and inflammation
[20]. As discussed in the preceding section, dietary change to decrease
GL/IL decreases inflammation.

Inflammation is an oxidative process; intracellular reactive oxygen
species rise with activation of transcription factors like Nfkb, AP1, and
kinases like JAK/STAT [21]. Oxidative stress is high in acne [22]. In
severe acne, activity of the antioxidant enzyme, superoxide dismutase,
is decreased [23]. Levels of the antioxidants zinc and vitamin A are both
low in those with acne compared to those without [24, 25].

With the advent of isotretinoin, supplementation with vitamin A has
not been explored. In spite of documentation that low levels of zinc
correspond to increased acne, supplementation with zinc has also not
been explored. A diet rich in fruit and vegetables is associated with a
lower risk of acne, which may be attributed in part to the high
antioxidant plant polyphenol content of such a diet [26].

Supplementation with omega-3 (2000 mg EPA and DHA) and GLA
(400 mg) fatty acids—precursor molecules for prostaglandins and
leukotrienes in the inflammatory mediator cascade that tend to tamp
down inflammation—resulted in decreased lesion counts in acne
patients within 5 weeks [27].

Encouraging increased intake of antioxidants via polyphenol-rich
vegetables, and perhaps adding antioxidant supplements (zinc 15-30
mg and preformed vitamin A 1000 IU), carries little risk and is likely to
improve impaired antioxidant status for acne patients. High-quality fish
oil supplementation at two capsules daily appears to be another
reasonable option.

Energy System

Red light penetrates biological tissues and appears to stimulate
cytochrome C oxidase, the terminal enzyme of the mitochondrial
electron transport chain, resulting in increased ATP production.
Oxidized, damaged tissues seem to be more responsive to LILT (low-
intensity light treatment) [28]. Clinical application of red light twice
daily for 8 weeks showed statistically significant decreases in acne
lesion count [29].



Blue light photo-excites the porphyrin produced by C. acnes, leading
to reactive oxygen species production and bacterial destruction [30].
Clinical trials confirm that this action can decrease acne lesion count
[31]. Clinical trials in acne show statistically significant decreases in
lesion count after 12 weeks of daily treatment with home-use,
combination blue-red LED phototherapy compared with sham light
treatment [32].

While the trials are small and vary considerably with regard to
frequency and duration of treatment, the risks associated with low-
level light exposure are minimal. Theoretical rationale and animal and
lab studies, combined with the encouraging clinical reports and high
safety profile, make light treatment an attractive addition to the acne
and rosacea treatment armamentarium [33-35].

Detoxification System

Yushchenko, the Ukrainian leader poisoned with dioxin in 2004, is a
prime example of severe chloracne. Formation of comedones and
epidermal cysts around the eyes, in the retroauricular region, and on
the scrotum is characteristic [36].

This condition is well described in chemical workers and those with
accidental exposure to dioxins used in pesticides, PVC, paper bleaching,
and wood preservatives [37]. Dioxins constitute a group of chlorinated
dibenzo-p-dioxin and dibenzofuran congeners that are largely the by-
products of incineration processes and the production of chloro-
organic chemicals such as those found in some wood preservatives and
herbicides. E-waste is a more recently studied source of exposure [38].
This class of chemicals appears to trigger acne by interfering with
vitamin A function [39]. By binding the AhR (aryl hydrocarbon
receptor), they upregulate CYP1A1 activity in the sebaceous glands and
vessels in the affected skin. This P450 enzyme, one of the primary
catabolizers of vitamin A, is not normally expressed in the skin [40].
The blood level of toxicity equivalents that causes chloracne to develop
is between 650 and 1200 pg [36].

Given the genetic variability of vitamin A metabolism/catabolism
and polymorphism in the AhR and CYPA1A genes, we might reasonably
expect some people to be more sensitive than others to the acneigenic
potential of dioxins. Both topical and ingested vitamin A can raise levels



in the skin and counteract the rapid catabolism of vitamin A that results
from dioxin exposure.

Beta-carotene mono-oxidase 1 (BCMO1) converts beta-carotene
into two active retinal molecules. Several well-described single
nucleotide variants in the BCMO1 gene result in loss of function such
that beta-carotene intake results in lower levels of active vitamin A. The
combination of two of these alleles has a frequency of 36% in
Caucasians [41]. Most multivitamin supplements provide vitamin A as
beta-carotene. For our patients with snps in BCMO1 or other vitamin A
catabolizing genes, beta-carotene may not provide adequate vitamin A.
Perhaps our patients whose acne recurs post isotretinoin require
supplementation with preformed vitamin A to compensate for genetic
variants in catabolism.

Cardiovascular/Lymphatic Transport System

Rosacea and Flushing

The pathophysiology of rosacea remains incompletely characterized,
and, in addition to the proposed mechanisms of innate immune system
dysregulation, abnormal responses to commensal organisms, barrier
dysfunction, and environmental exposures to UV radiation, there is also
a component of neurovascular dysregulation [42]. The effects of this
dysregulation are clinically apparent in the rosacea subtypes where
flushing, telangiectasia, and erythema are appreciated.

There are both proposed direct and indirect mechanisms for these
vascular changes seen in rosacea. One proposed direct mechanism
suggests the pathoetiologic role of the neurovascular transient receptor
potential vanilloid receptor 1 (TRPV1) which is located on sensory
neurons and can be activated by sensory and inflammatory triggers
[43, 44]. Patients with rosacea often implicate environmental and
dietary triggers with symptoms of cutaneous flushing, and basic
science research suggests that the TRPV1 receptors can be activated by
heat, dietary triggers, or inflammation, with downstream effects of
neurogenic vasodilatation. Secondary mechanisms include UV-
mediated changes in dermal structure that promote telangiectasias and
flushing, as well as UV-mediated upregulation of VEGF2 that promotes
angiogenesis [44]. While not fully understood, the pathogenesis is likely



a combinatorial effect of neuroimmune and environmental interactions
that result in the heterogeneous inflammatory and vascular phenotypes
seen in rosacea subtypes.

Therapeutically, the vascular changes in rosacea can be resistant to
the most common anti-inflammatory topical treatments. The FDA has
approved a topical alpha-adrenergic agonist (brimonidine) that
decreases flushing by direct vasoconstriction of superficial and mid
dermal vessels without altering smaller telangiectasias [45]. This
topical is most often used as an intermittent treatment to avoid flushing
during a specific event, as there have been reports of rebound erythema
in the literature. Laser therapies targeting the hemoglobin
chromophore remain the mainstay of treatment to reduce unwanted
telangiectasias. Topical cover-up strategies with green-tinted makeup
have also been employed with success for cosmetic reduction of facial
erythema. Finally, trigger avoidance and reduction of UV radiation
exposures remain as the mainstays of treatment and active prevention
strategies.

Rosacea and Cardiovascular Disease

Motivated by the recent characterization of the cardiovascular disease
risk factors for patients with psoriasis, there has been significant
interest in evaluating the systemic comorbidities for patients with
other common chronic inflammatory conditions [46-48]. Research into
the disease associations of rosacea remain in the early stages, and there
is conflicting evidence regarding the association of rosacea with
gastrointestinal, neurologic, psychiatric, and cardiovascular diseases.
Given the inflammatory and vascular changes noted in many of the
rosacea subtypes, there have been multiple recent studies in the
dermatologic literature attempting to characterize the cardiovascular
disease risk factors for patients with rosacea [49-51]. A 2013 case-
control study performed in Turkey demonstrated significantly
increased rates of cardiovascular disease risk factors in patients with
rosacea compared to matched controls [52]. Another 2015 case-control
study performed in Taiwan identified significantly increased rates of
dyslipidemia, coronary artery disease, and hypertension in patients
with rosacea compared to matched controls [53]. However, several
studies have demonstrated no such relationship, and a 2016 Danish



case—control study failed to identify any association between rosacea
and increased risk of adverse cardiovascular events (myocardial
infarction, stroke) or all-cause mortality [54].

In the setting of the conflicting data available to date, specific
cardiovascular screening or treatment recommendations are not yet
possible. However, in the context of possible etiologic links between
neurovascular and immune dysregulation in rosacea, it is reasonable to
counsel patients with rosacea to obtain age-appropriate screening and
address modifiable risk factors for cardiovascular disease.

Consideration of the potential systemic inflammatory and
cardiovascular links to rosacea connects ongoing basic science and
epidemiologic research with a holistic assessment of a patient’s health.
Essentially, this approach strives to create an opportunity for patients
motivated to treat their rosacea to simultaneously consider other
significant modifiable disease risk factors that may carry benefits
beyond their rosacea treatment. The challenge for functional medicine
in this area is therefore to identify the subset of patients for whom
modification of cardiovascular risk factors also carries a benefit for
their cutaneous symptoms.

Hormone/Neurotransmitter Systems

Adult female acne tends to flare with the menses and be distributed in
the hormonally sensitive “beard area,” and improves in many women
using oral contraceptive pills, which hijack ovarian function. Insulin
increases 5-alpha reductase activity in the ovary, disrupting ovarian
function by increasing conversion of testosterone to the more active
dihydrotestosterone [55]. Here again the simple intervention of a low-
GL diet can have profound effects on physiology by modulating insulin
levels.

Stress is clearly documented as a trigger for acne. Corticotropin-
releasing hormone (CRH) is considered the central coordinator for
neuroendocrine and behavioral responses to stress. Expression of CRH
is increased in the sebaceous glands in acne and stimulates sebum
production and steroidogenesis. In keratinocytes, CRH stimulates
activity of IL-6 and IL-11, increasing inflammation [56]. A study of
diaphragmatic breathing, for 20-30-min sessions over 8 weeks,



resulted in decreased cortisol levels in the study group compared with
controls [57].

Sleep deprivation raises cortisol [58], which may explain why
insufficient sleep is a risk factor for acne in Chinese adolescents [59]. A
single night of decreased sleep raises insulin, invoking another
mechanism for increased acne [60].

Helping patients understand how sleep and stress directly affect
acne can improve compliance with our suggestions for 8 h of nightly
uninterrupted sleep and incorporation of breath exercises into their
daily routines.

Musculoskeletal System/Cellular Structure

Trans-epidermal water loss is increased in those with acne, reflecting
an impaired skin barrier. Given their role in skin barrier function, the
decreased ceramides found in those with acne are not surprising [61].
Operating on the assumption that correction of such impairment can
contribute to control of acne, minimizing damage by avoiding strong
cleansers and applying moisturizers containing ceramides may be
helpful. Skin barrier function can be improved by taking flaxseed oil
supplementation (four capsules daily) [62]. Animal studies suggest that
ingestion of ceramides results in their deposition in the skin [63].
Supplementation with ceramide from konjac (from the plant
Amorphophallus kon jac) improves atopic dermatitis, a disease defined
by genetic barrier weakness [64]. Shirataki is a traditional Japanese
noodle-like food made from konjac.

Functional Medicine Approach to Treatment of

Acne/Rosacea

After gathering information and evaluating the seven clinical
imbalances, the clinician and patient decide on which areas to
prioritize. A collaborative therapeutic plan is then implemented that
blends prescriptions with addressing personalized lifestyle factors.
Examples of treatment options that address personalized lifestyle
factors include:

e Sleep and relaxation



— Aim for 8 h of uninterrupted sleep nightly.
— Spend at least a few moments each day doing something that
relaxes you.

e EXxercise and movement

- Participate in moderate exercise daily to help keep insulin levels
lower.

— Take a few moments to stretch and improve your flexibility each
day

» Nutrition (food, vitamins, minerals, supplements, botanicals, etc.)

- Try to consume a nutrient-dense, low-glycemic load diet.

— Try to include six to nine fist-sized servings of vegetables daily. Tip:
Aim to eat at least one or two items from each color of the rainbow
(red, orange, yellow, green, blue, purple).

- Minimize added sugars, including sweet beverages.

— Limit foods made from grain and processed foods (foods that come
in a package that are made by a factory vs made by nature).

— Avoid dairy (except for butter).

— Consider taking two fish oil capsules daily.

— Consider supplementing with 15-30 mg of zinc in an amino acid
chelate form.

— Consider supplementing with preformed vitamin A 1000-5000 IU
daily.

— Apply topical niacinamide 2-5% twice daily as a cream or solution.

o Stress management

— Slow and deepen the breath several times daily. Cell phone
applications can be useful.

* Relationships and community connections

— Connect with your family, friends, and co-workers.
— Get involved with local community volunteer programs.

» Environmental factors (quality of air, water, skin care products, etc.)

- For postauricular acne, consider sensitivity to dioxins.
— Organically grown foods help decrease exposure to dioxins from
pesticides.



— Consider vitamin A supplementation to compensate for rapid
catabolism induced by dioxins.

e Mental factors (cognition, perception, and psychosocial factors)

— Functional medicine empowers the patient by including them in
the planning of their program. Much of the action plan lies directly
in their hands.

— Collaborate with a therapist or psychologist to help mindset and
seeing a different perspective.

* Emotional factors (awareness and regulation of emotions)

- Explore resources to learn about emotions and how to manage
them.

— Figure out what gives you joy and add in those activities that bring
you joy at least once daily.

— If not managed with stress management, consider
counseling/therapy.

e Spiritual connections (sense of purpose and meaning)

- Explore the depth of your life purpose using resources that
connect with a belief system that resonates with you.

The lifestyle changes addressed are individualized based on the
assessment of the patient’s clinical imbalances and goals and priorities
set collaboratively by the patient and clinician. Partnerships with other
practitioners and clinicians such as psychologist, acupuncturist,
mind/body specialist, nutritionist, health coach, subspecialty
physicians, etc. is commonly integrated into the therapeutic plan to
adequately address lifestyle factors.

Conclusion

The functional medicine approach to acne and rosacea is a
comprehensive methodology to unveil core clinical imbalances. A
collaborative, individualized treatment plan is based on goals and
priorities determined by the patient and clinician. Therapeutic
treatment plans include implementing lifestyle changes, partnership
with other practitioners, as well as prescription treatment options.
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Introduction

Ayurveda, meaning “knowledge of life” in Sanskrit, is a traditional form
of medicine that originated in India and is thought to be between 5000
and 15,000 years old. Ayurvedic medicine is built upon the principles
that are meant to describe the human body in terms of balance vs
imbalance. Diagnostic descriptions are heavily focused on
understanding how the body may be shifting out of balance, and
interventions are aimed to restore balance. Imbalances encompass
physical, psychological, emotional, and spiritual states.

Ayurvedic Building Blocks
The Role of Elements

The human body is thought to consist of elements that make up the
universe: earth, water, fire, air, and space. These words are translated
from the Sanskrit origins and lose their meaning when put in context of
the English words, but suffice it to say that the elements serve both a
literal and metaphorical interpretation. Please see Table 10.1 for how
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each of the elements is represented broadly and how it specifically
relates to the skin.

Table 10.1 Ayurvedic elements and their relation to biochemistry and the skin

Element Broad Biochemical/physical |Representation in the
representation |representation skin
Earth Structure and |Molecular structure Collagen and skin
form structure
Water Fluids and Heat capacity and fluids | Sebum, skin hydration,
absorption antioxidants
Fire Transformation |Enzymatic reactions Redness, inflammation
and heat and inflammation
Air Motion Cell division, blood flow, | Viscoelasticity of the skin,
transmission of scaling when cell division
signals/hormones is too fast
Ether/space | Potential space |Physical space Physical space

Of special note is the concept of ether, as this is the most abstract
yet the most physically present. Ether represents the space that is
occupied by other things like structure, fluid, cells, etc. With aging,
there is a loss of tissue and thickness of collagen. This can be thought of
as an increase in ether, as the potential space now takes up more space
than the actual skin tissue.

The Role of Doshas

Various combinations of these elements give rise to the three doshas
(biological energies) , seven dhatus (tissues), and three malas (waste
products) . The three biological energies or doshas are the more
commonly discussed concepts in Ayurveda (Table 10.2).

Table 10.2 Doshas in Ayurveda

Doshas | Compositional |Overall function in healthy |General symptoms
elements skin when imbalanced
Vata Air and ether Elasticity, normal cell Dryness, scaling, thin
division skin




Doshas | Compositional |Overall function in healthy | General symptoms
elements skin when imbalanced

Pitta Fire and water |Normal metabolism Inflammation

Kapha |Earth and water [ Normal structure of collagen | Edema, fibrosis, oiliness
and appendages

Ayurveda is typically thought of as a balance vs imbalance in the
doshas. When thinking about these doshas, it’s important to note that
Ayurveda describes two different states for the body: the balanced state
and the current imbalance.

Prakriti Versus Vikriti: Natural Constitution Versus

Imbalances

The balanced state is also known as the natural constitution or the
prakriti. It is thought that each person is born with a natural balanced
constitution called prakriti and that through external factors such as a
poor diet and stress, one can develop an imbalanced state, known as
vikriti . Prakriti relates to the tendency toward certain imbalances, such
as the tendency toward oily skin and acne, the tendency toward dry
skin, or the tendency toward skin sensitivity. Support for the use of a
prakriti system has been supported by rigorous genomic association
studies that have clustered genotype with the Ayurvedic prakriti typing
[1].

As opposed to the prakriti, imbalances are known as vikriti.
Imblances lead to the presence of symptoms and disease. Imbalances
and illnesses are diagnosed by history and exam. Treatment of diseases
is tailored to suit an individual based on the vikriti or imbalances [2].
Regardless of the prakriti, which relates to constitution and tendencies,
vikriti relates to true imbalances that develop and may lead to
symptoms. In Ayurveda, interventions are directed toward addressing
the vikriti. Many of the interventions that are recommended to bring
one back into balance involve proper diet, lifestyle, and herbal
remedies. One of the main tenets of Ayurvedic philosophy revolves
around optimal digestion.



While the Ayurvedic ideology is different from modern medicine, it
has several relatable factors with Western medicine. The prakriti may
relate to genetic predispositions. As we now understand, epigenetic
influences and our lifestyle can serve a role in how those genetic
predispositions manifest, much like how prakriti relates to tendencies,
but our actions and habits are what drive whether those tendencies
manifest into true imbalances. Similarly, symptoms relate to Ayurvedic
vikriti, and reduction of the imbalances described by the vikriti relates
to the concept of treating symptoms. The additional feature of vikriti
treatment is an understanding that the treatment frequently requires a
shift in habits, diets, and lifestyle rather than engaging in any one
modality (Table 10.3).

Table 10.3 Vikriti with the imbalances in the doshas

Doshas | Examples of presentation

Vata Dry skin
Thin skin
Atrophic

Pitta Inflamed skin

Redness

Kapha |Oily skin
Thickened

The doshas can be further subtyped into subdoshas, but this is
beyond the scope of this chapter. For those motivated, more
information can be found elsewhere [3].

Skin Disease in Ayurveda: Acne as a Model

Kushta is a word used to describe skin diseases. Based on the
description of these diseases in ancient Ayurvedic texts, modern
correlations of dermatologic diseases have been postulated. This
chapter will focus on acne as an illustrative example of how a skin
disease is approached in Ayurveda.



In Ayurveda, acne vulgaris has been referred to as Mukhadushika
(one which disfigures the face) and Yavanpidika (eruptions occurring
on the face during adolescence) [4-7]. The Ayurvedic explanation for
the pathophysiology of acne is thought to arise as a result of an increase
in pitta, causing inflammation, and increase in kapha, causing increased
oil formation [6]. The modern correlate for pitta imbalances can be
likened to inflammatory mediators and toxins, such as interleukin-1land
LPS, respectively, which have been found to be elevated in the serum of
patients with acne [8, 9].

In Ayurveda, acne is thought to be caused by intake of fried and
unhealthy foods, meat, dairy, improper food combinations, alcohol,
stress, hormonal imbalances, and an exposure to moist temperate
climates [10-13]. Some of these ancient concepts have been
demonstrated scientifically as dairy, high-glycemic index foods, stress,
hot humid climate, and hormonal imbalances—all have been associated
with acne [14-18].

Ayurvedic tradition still has a strong influence in India, as patients
with acne perceive the importance of diet and dietary changes in
modulating skin disease when compared to those without skin disease
[13].

Treating Acne Using an Ayurvedic Approach

The overall goal is to reduce and address the imbalances that are
associated with acne. The doshas that tend to be out of balance are pitta
and kapha, although there are many variations in the imbalances
depending on symptoms in the skin, digestion, and psychology. There
are several ways to treat acne using Ayurveda, from lifestyle
modifications to oral supplements, intranasal administration of herbs,
and topical applications of lepa (paste) or taila (oil).

Lifestyle Modification: Stress Management and
Proper Diet

In general, Ayurveda strongly promotes lifestyle modification.
Meditation to help decrease stress and a tailored diet may be
recommended as part of a treatment plan. Diets are tailored to the
individual’s imbalances, but overall, a whole food plant-based diet rich



in fresh greens is recommended and avoiding triggers, such as spicy,
oily, and fried foods [19].

Ayurvedic Oral and Topical Treatments of Acne

Mugdha rasa is a specialized oral formulation used to treat acne. It
usually contains Rubia cordifolia, Hemidesmus indicus, Azadirachta
indica, and Curcuma longa. While formulations in Ayurveda typically
consist of multiple herbs, they are used with a certain intent [20-22]. In
this case, these herbs all help balance pitta and kapha imbalances,
which are found in those with acne. In vitro, when these compounds
were exposed to polymorphonuclear neutrophils (PMNs) isolated from
the peripheral blood of healthy volunteers, a statistically significant
suppression of reactive oxygen species (ROS) induced by C. acnes
culture supernatant was noted [23, 24]. These herbs also suppressed C.
acnes-induced TNF-a and IL-8 production [23]. Notably, there need to
be more clinical studies with Ayurvedic subtyping to better assess the
efficacy of these formulations in acne and in the Ayurvedic subtyping
system.

A non-randomized clinical trial using oral Varnya Mahakashaya and
a topical formulation called chandra prabha lepa, containing Brassica
campestris (field mustard), Acorus calamus (calamus or sweet flag),
Symplocos racemosus (lodhra), Buchanania lanzan (chironji), Lens
culinaris (lentils), and sodium chloride improved acne [25]. Lepa pastes
are often used for their astringent and anti-inflammatory properties
[11].

A clinical trial using an intervention of oral formulation containing
Picrorhiza kurroa (kutki), Andrographis paniculata (green chiretta),
Eclipta alba (false daisy), Tinospora cordifolia (guduchi), Saussurea
lappa (kuth), Embelia ribes (vidanga or false black pepper), Curcuma
longa (turmeric), Azadirachta indica (neem), Cassia fistula (Indian
laburnum), and Psoralea corylifolia (babchi), along with a topical
formulation containing Aloe barbadensis (aloe vera), Alternanthera
sessilis (ponnanganni), and Rubia cordifolia (Indian mader or
manjistha), showed improvement in patients with grade Il and III acne,
without serious adverse reactions [26]. The more validated measures of
lesions counts were not assessed in this study.



In a double-blinded trial, an oral formulation containing the bitter
herbs Holarrhena antidysenterica (kutaj), Emblica of ficinalis (amalaki),
Embelia ribes (vidanga), and Zingiber of ficinale (ginger) showed a
significant improvement in inflammatory and noninflammatory lesions
compared with baseline or placebo [27]. The formulation was designed
to balance pitta and kapha, but the study was underpowered in several
of the treatment groups. However, the findings warrant expanded
studies.

A phase 2 clinical trial was conducted using oral Ayurvedic
preparations with or without the use of topical Ayurvedic formulations
containing Aloe barbadensis (aloe vera), Azadirachta indica (neem),
Curcuma longa (turmeric), Hemidesmus indicus (Indian sarsaparilla),
Terminalia chebula (chebulic myrobalan), Terminalia ar juna (arjun),
and Withania somnifera (ashwagandha) [7]. Piper longum (long
pepper) extract was added to improve the bioavailability of the oral
preparation. The combined treatment of oral and topical formulation
showed better results than the tablets alone when compared to placebo
[7]. This study was limited by the lack of lesion counts as a study
measure, and some of the treatment groups were largely
underpowered, with the true placebo group consisting of only one
subject.

A popular bitter herb used in Ayurveda, Commiphora mukul
(guggul), reduced inflammatory lesions of nodulocystic acne in a
double-blinded clinical trial when compared to tetracycline [28].
Another study demonstrated an improvement of moderate and severe
acne when treated with Commiphora mukul [29]. It has been suggested
that the antilipolytic activity of Commiphora mukul reduces sebum
secretion, thus inhibiting triglyceride lipolysis by bacterial lipases to
free fatty acids, which promote acne formation [28-31]. From an
Ayurvedic perspective, this relates to kapha balancing properties. A
topical formulation of Commiphora mukul was found to have anti-
inflammatory activity [32]. Commiphora mukul also has antioxidant
capabilities [33].

An anti-acne topical gel formulation made with tea tree oil, aloe
vera gel, and extracts of Ocimum sanctum and Tabernaemontana
divaricata showed inhibitory activity toward C. acnes, though not as



much as tetracycline. The aloe vera gel and tea tree oil tested alone did
not have significant activity toward C. acnes [34].

AHPL/AYTOP/0213 cream (Ari Healthcare Private Ltd., India) is a
polyherbal formulation developed to treat acne vulgaris,
hyperpigmentation, and various skin disorders. It contains Berberis
aristata (daruharidra), Symplocos racemosa (lodhra), Glycyrrhiza glabra
(licorice), Myristica fragrans (jatiphala), Rubia cordifolia (manjistha),
Acorus calamus (vacha), Coriandrum sativum (dhanyaka), and Salmalia
malabarica (shalami). This cream showed antimicrobial activity against
P. acnes, S. epidermidis, and S. aureus, comparable to clindamycin [35].

An in vitro study comparing the inhibitory effects of creams
containing various amounts of flavonoids or tannins from Terminalia
arjuna showed all developed formulations had inhibitory effect on C.
acnes and S. epidermidis. The formulation, containing 2% flavonoid
fraction, had stronger inhibitory activity than that of other developed
formulations [36].

Proposed Mechanisms of Action for Ayurvedic

Treatments of Acne

Most of the Ayurvedic herbs mentioned in the studies above are
considered to be bitter, and the formulations have kapha and pitta
balancing properties. They are also recommended by Ayurvedic
practitioners due to their ability to stimulate agni (gastric fire) [37].
Bitter herbs have, in fact, been shown to both stimulate gastric
secretion and digestion and improve acne [37, 38]. Hypochlorhydria
has been associated with acne and rosacea and is also thought to cause
intestinal dysbiosis, which is also thought to play a role in these
diseases [39-43].

Other bitter, berberine-containing herbs such as Berberis vulgaris
(barberry) and Mahonia aquifolium (Oregon grape) contain alkaloids
that have antimicrobial and anti-inflammatory activity [44, 45].
Berberine has been shown to inhibit abnormal lipogenesis in the
sebaceous glands of hamsters, and Oregon grape extracts have
demonstrated activity against C. acnes in vitro [45, 46].

The gut microbiome is gaining evidence and support as a mediator
of inflammation in the body and may also play a role in acne [42,47]. A



low-glycemic load diet, rich in plant fibers and low in processed foods,
has been associated with an improvement in acne through various
proposed mechanisms. The gut dysbiosis theory postulates that since
patients with acne have been found to have gut dysbiosis, restoring gut
microbiome homeostasis may help improve acne [48]. Just as oral
probiotics have been shown to mediate inflammation in skin disease
and topical probiotics can improve acne, plants and herbs may also
have similar therapeutic potential [49-52]. Herbs and plant-based
foods rich in fiber and polyphenols can also act like prebiotics and
interact with the gut microbiome, altering microbial metabolites such
as short-chain fatty acids (SCFAs) and lipopolysaccharides (LPS), which
are involved in acne pathogenesis [9, 53, 54].

In Ayurveda, high-glycemic diets aggravate kapha imbalances, while
low-glycemic diets counter imbalances in pitta and kapha. Acne has not
only been associated with a high-glycemic load diet, but low-glycemic
load diets have been associated with an improvement in acne [55-57].
Hyperinsulinemia, as a result of high-glycemic load foods, increases
serum levels of insulin-like growth factor-1 and reduces serum levels of
insulin-like growth factor binding protein-3 and, in turn, is thought to
increase keratinocyte proliferation and stimulate hormone production
[58-60]. Moreover, gut dysbiosis has also been associated with insulin
resistance [61]. Prebiotic compounds found in plants, such as resistant
starches, insoluble fiber, and fructooligosaccharides, have been
correlated with greater insulin sensitivity and less inflammation [62-
64]. Furthermore, herbs like berberine and guggul may also improve
insulin sensitivity [65, 66].

Secondary metabolites of plants such as alkaloids, flavonoids,
tannins, and other polyphenols are thought to confer antioxidant,
antimicrobial, and anti-inflammatory properties, which may also be
responsible for their effectiveness in treating acne [67, 68]. Many of
these effects also apply to topical therapy as well. See Table 10.4 for
Ayurvedic herbs and the likely anti-acne properties they possess.

Table 10.4 Ayurvedic herbs and their potential anti-acne properties

Herb name Effect on |Potential anti-acne properties
Ayurvedic
doshas




Herb name Effect on |Potential anti-acne properties
Ayurvedic
doshas
Aloe Has topical anti-inflammatory activity equivalent to
barbadensis hydrocortisone [69]
Contains salicylic acid [70]
Azadirachta Antibacterial toward C. acnes [71]

indica (neem)

Suppresses reactive oxygen species (ROS), TNF-a and
[L-8 induced by C. acnes [23]

Berberis Inhibits abnormal lipogenesis the sebaceous glands of
vulgaris hamsters [46]
(barberry) Improves insulin sensitivity [65]
Commiphora Antilipolytic [30]
mukul (guggul) Anti-inflammatory activity [32]
Antioxidant capabilities [33]
Improves insulin sensitivity [66]
Coscinium Inhibits C. acnes [72]
fenestratum
Cucurbita pepo Inhibits C. acnes [72]

Curcuma longa

Inhibits the growth of Staphylococcus epidermidis and

(turmeric) Staphylococcus aureus [73, 74]
Photoactivated curcumin inhibits the growth of C.
acnes [75]
Suppresses reactive oxygen species (ROS), TNF-a and
[L-8 induced by C. acnes [23]
Eclipta alba Inhibits C. acnes [72]
Embelia ribes Inhibits C. acnes and S. epidermidis [76, 77]
(Vidanga)
Emblica Acts as an antioxidant [78]
ofﬁcmalzls Broad spectrum antibacterial activity [79]
(amalaki)
Euphorbia Inhibits C. acnes [72]

hirta




Herb name Effect on |Potential anti-acne properties
Ayurvedic
doshas
Hemidesmus Inhibits C. acnes [72]
indicus Anti-inflammatory and antioxidant capabilities, in
addition to containing a high terpenoid content, the
latter of which have also been found to have
antibacterial activity against C. acnes [72, 80, 81]
Suppresses reactive oxygen species (ROS), induced
TNF-a and IL-8 induced by C. acnes [23]
Broad-spectrum antibacterial activity [79]
Holarrhena Broad spectrum antibacterial activity [79, 82]
antidysenterica
(kutaj)
Glycyrrhiza Inhibits growth of C. acnes in vitro but is not associated
glabra with bacterial resistance [83]
(licorice)

Piper longum

Antioxidant and antimicrobial properties [84]

(long pepper)

Rubia Suppresses reactive oxygen species (ROS), induced

cordifolia TNF-a and IL-8 induced by C. acnes [23]

Symplocos Strong inhibitory effects toward C. acnes and S.

racemosa epidermidis in vitro, thought to be related to its
relatively high alkaloid content [72]

Tephrosia Inhibits C. acnes [72]

purpurea

Terminalia Inhibitory effect of flavonoid and tannins on the C.

arjuna acnes and S. epidermidis [36]

Terminalia Inhibition of C. acnes lipase [85]

chebula

Tinospora Antioxidant and antimicrobial properties [84]

cordifolia

Immunopotentiator [86]

Conclusion




Ancient Ayurvedic wisdom is relevant today, as the central tenets
include a holistic approach that depends upon modification of diet,
stress, and use of oral and topical herbs. Medications can be used
alongside Ayurveda, which allows for a true integrative approach. Using
acne as an example, we have illustrated how acne can be addressed
from an Ayurvedic perspective.

The increased prevalence of acne in modern times is thought to be
multifactorial and is likely related to unhealthy diet and high stress,
which can alter the gut microbiome [87, 88]. Many of the medications
used to treat acne cause side effects, such as skin irritation (retinoids)
and antibiotic resistance (antibiotics), the latter of which has been seen
increasingly with C. acnes and S. epidermidis [89, 90].

Many Ayurvedic herbal formulations have been shown to have
decreased antimicrobial resistance and are generally well tolerated.
Since polyphenols have been found to act synergistically with various
antibiotics against multidrug-resistant microorganisms, it is worth
investigating this potential of plant compounds in human studies [67,
79].

Many of the scientific investigations for the Ayurvedic treatment of
acne lack power or do not used standardized and validated assessment
outcomes [22, 91]. Another limitation is that the enrolled subjects are
not subtyped based on their Ayurvedic vikriti, and this limits the
evidence to simply the Western model of acne instead of taking the
Ayurvedic diagnosis into account as well. High-quality randomized,
controlled clinical trials are necessary to continue to investigate the
benefits of various Ayurvedic treatments for acne vulgaris and to
subtype the effects based on the Ayurvedic vikriti along with the
Western diagnosis.

Finally, it is important to note that some Ayurvedic supplements
have been found to have high levels of heavy metals in them. However,
many reputable companies do exist which produce high-quality
products and test for contaminants such as heavy metals and bacterial
contamination. Future high-quality studies will depend on
collaboration between well-trained researchers and high-quality
sources of herbs to drive well-designed studies in this area.
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Introduction

Interest in complementary and alternative medicine (CAM) has
significantly increased in Western countries. A 2002 report from data
collected by the Centers for Disease Control and Prevention (CDC)
estimated that 36% of adults in the United States used some form of
CAM therapy that year [1]. CAM are a group of therapies that are used
in addition to, or as an alternative to, conventional treatment. Many of
those therapies lack evidence-based data to support their use [2, 3].
Traditional Chinese medicine (TCM) originated in China more than
2000 years ago, and it is one of the most common alternative therapies
currently used [1, 4]. TCM is composed of a mixture of cultural
philosophies, principles, and practices that include herbs, acupuncture,
moxibustion, massage, cupping, and dietary modification [3, 5].
Patients with acne and rosacea may try CAM/TCM to reduce their
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personal healthcare costs, to avoid medication-associated side effects,
or because they desire a more “natural” solution [6]. Acne is a chronic
skin condition characterized by comedones, inflammatory papules,
nodules, pustules, cysts, and scarring, mainly on the face, chest, and
back [3, 4]. The cause is multifactorial, with contributions from
bacterial colonization, increased sebum production, altered
keratinization, hormonal imbalance, and inflammation [3, 5, 7]. Rosacea
is a chronic inflammatory skin condition characterized by capillary
dilation, diffuse erythema, papules, and pustules, located mainly on the
cheeks and nose [8]. In this chapter, we will summarize the evidence for
different forms of TCM that have been used for acne and rosacea.

Acne

Fen ci refers to the name given in Chinese to acne vulgaris, and it means
white thorns, referring to the pustules seen in acne vulgaris [9]. TCM
postulates that the cause of acne is excessive heat in the lungs or
stomach, and increased moisture and blood stasis, leading to a buildup
of toxins and inactivity of gi (vital energy) [3, 9, 10]. Therapies such as
herbal medicines, acupuncture, and cupping, among others are thought
to be helpful to regulate the flow of gi, eliminate moisture and toxins,
and enhance immunologic function to induce remission in acne [3, 5, 9,
11]. Additionally, it has been thought that acupuncture may play a role
in endocrine function by regulating androgen levels and thus
diminishing sebum production [3]. In a 2011 study in Taiwan, 91,129
patients chose to use TCM to treat acne, and 99% of these patients used
this modality as their primary therapy [5].

Herbal Remedies

Callicarpa

Callicarpa , also known as beautyberry and Zizhu, belongs to the
Verbenaceae family and is known for its anti-inflammatory, hemostatic,
neuroprotective, antioxidant, analgesic, and antimicrobial effects [12].
Forty-eight different species have been identified, and these are
typically found in the south of China [12]. Each species of Callicarpa is
used according to its therapeutic effects, which vary depending on its



slight differences in taste and metabolites [12]. In dermatology,
Callicarpa has been historically used for a wide variety of conditions,
such as measles, furuncles and carbuncles, bruises, pruritus,
desquamation, scabies, ulcers, eczema, psoriasis, and acne [12]. The
anti-inflammatory, immunologic, and analgesic activities of Callicarpa
have been studied and are attributed mainly to inhibition of
cyclooxygenase-2 (COX-2), interleukin-1f (IL-1), intercellular cell
adhesion molecule-1 (ICAM-1), and vascular cell adhesion protein-1
(VCAM-1) [12]. Antioxidant activities are attributed to one of its
metabolites—flavonoids—but also to its IC50 (concentration required
to inhibit 50% of radical) values of hydrogen peroxide (H202) [12].
Antimicrobial effects are observed against Staphylococcus aureus,
Salmonella typhi, and Streptococcus pneumoniae secondary to the
inhibitory properties of its ethanol component [12].

In acne vulgaris, the safety profile of Callicarpa has been studied in
126 patients. Sixty-four patients were treated with a combination of the
herbal remedy in an oral formulation plus adapalene gel (concentration
was not disclosed), and 62 patients were treated only with adapalene.
In terms of total lesion count, the group receiving both treatments
showed better outcomes (85.94% total efficacy) compared to the
control group (71.49% total efficacy), as well as fewer adverse events
(10.9% vs 35.4%) [12]. In this study, oral Callicarpa extract was well
tolerated, and side effects were mostly limited to nausea [12].

Mahonia

Mahonia belongs to the Berberidaceae family, containing 590 different
species mainly found in the Northern Hemisphere and South America
[13]. In dermatology, Mahonia root and stem have been used for the
treatment of dermatitis, burns, ulcers, and acne [13]. Antimicrobial
activity against Propionibacterium acnes (P. acnes) has been
documented [14]. A review described the effects of Mahonia in a study
of 92 patients with acne treated either with oral Mahonia or
minocycline hydrochloride (dose not disclosed). In the Mahonia group,
31 patients displayed resolution of their acne lesions, with a total
effective rate (complete clearance of lesions) of 98.28% compared to
91.18% in the control group, which was not statistically significant
[13]. This implies that, in this small study, oral Mahonia was as at least



as effective as minocycline. Larger studies are needed to confirm these
findings and further investigate the safety and efficacy of Mahonia
species for acne.

Green Tea

Green tea and specifically its polyphenols, epigallocatechin-3-gallate
(EGCG) and catechin, display anticarcinogenic, anti-inflammatory, anti-
lipogenic, and antimicrobial activities [7, 15, 16]. Green tea may have
utility in acne vulgaris by modulating sebum production, lipogenesis,
inflammation, and growth of P acnes [7]. The effects of catechin have
also been studied in vitro, demonstrating a reduction of the level of P
acnes-enhanced toll-like receptor 2 and interleukin-8, leading to a
reduction in inflammation [16].

The anti-inflammatory and anti-lipogenic properties exerted by
EGCG through effects on IGF-1 have been described in animal studies
[15]. A study compared the effects of EGCG with all-trans retinoic acid
on the sebaceous gland size in rabbits. A reduction in sebaceous gland
size was evident in both groups [15].

While there is some data to suggest efficacy of EGCG and catechin in
vitro and in animal studies, human studies are limited in the English
literature. In a randomized, double-blind, placebo-controlled clinical
trial, 80 women between the ages of 25 and 45 years with moderate to
severe acne were randomized to receive either an oral preparation of
1500 mg decaffeinated green tea extract or placebo [7]. Sixty-four
women completed the study. Inflammatory and noninflammatory
lesion counts were recorded at baseline and 4 weeks after beginning
treatment. After 4 weeks of treatment, a significant reduction in the
number of inflammatory lesions was found between groups (green tea
group compared to placebo group) in the following locations: nose
(1.0£ 0.8 vs 1.5+ 1.2, p-value 0.03), perioral area (1.7 + 1.3 vs 2.7 £ 1.9,
p-value 0.04), and chin (2.3 £ 1.8 vs 3.7 + 3.4, p-value 0.03). There were
no significant between-group differences for inflammatory lesion
counts in other areas, nor were there significant between-group
differences for total lesion counts [7]. No major side effects were
observed over the 4 weeks of the study.

Arctium lappa



Arctium lappa , also known as burdock or lappa, belongs to the
Asteraceae family [17]. Historically, Arctium lappa roots have been used
by European herbalists to treat acne because of their antioxidant,
immunomodulatory, and antimicrobial properties [17]. An
observational, uncontrolled interventional study evaluated the change
in acne lesion count after taking oral Arctium lappa 6¢ (potency), four
pills of 40 size, four times a day for 1 week, followed by placebo for one
additional week, in 32 subjects (20 men and 12 women) [17]. The 1-
week treatment was not repeated, but patients were followed for

6 months. Outcome was assessed by a homeopathic doctor using the
Global Acne Grading System to identify the type and number of lesions.
A statistically significant improvement in total inflammatory and
noninflammatory lesion count was observed, with a total lesion count
at baseline of 20.3 compared to 10 at the end of the study (p-value
0.001), potentially due to the antimicrobial properties of lappa against
P acnes [17].

Mpyrica rubra

Myrica rubra , also known as bayberry, belongs to the Myricaceae
family, and it is known for its antimicrobial properties against P. acnes
[18]. Its antioxidant and anti-inflammatory effects on sebocytes
stimulated by P. acnes have been studied in vitro, and it has been shown
to be effective at suppressing P acnes-induced cytokine production by
regulating toll-like receptors [18]. No human studies have been
reported in the English literature for Myrica rubra as a treatment for
acne.

Combination Preparations

Oftentimes, a preparation of multiple herbs is given to patients in order
to take advantage of potential synergistic effects [19, 20]. The
preparations consist of a mixture of herbs such as those previously
mentioned, plus Oldenlandia diffusa, Angelica, Sophora flavescens, and
others [19, 20]. Examples of these preparations include Zhen Ren Huo
Ming Yin, Huang Lian Jie Du Tang, Tuo Li Xiao Du Yin, Wen Qing Yin, Gan
LuYin, Pi Pa Qing FeiYin, Fu Fang She She Cao He Ji, Dang Gui Ku Shen
Wan, and Tao Hong Si Wu Tang [9, 19]. In TCM, it is thought that when



acne is caused by excessive heat in the lungs and stomach, oily skin, dry
mouth, thirst, and constipation result. For these patients, a combination
of herbs known as Pi Pa Qing Fei Yin and Dan Di Tang is often used [9].
Several small studies have evaluated the efficacy of such formulations
for the treatment of acne vulgaris and acneiform drug reactions
secondary to medications, such as epidermal growth factor receptor
(EGFR) inhibitors [19, 20]. Preparations that claim to be antimicrobial
include a mix of kampo extracts known as Keigairengyoto, Huang Lian
(Rhizoma coptidis), and Gan Cao (Radix glycyrrhizae), which have been
shown to be effective against P acnes and S. epidermidis, possibly
secondary to its antioxidant actions on infiltrated neutrophils [21-23].
In a case-control study evaluating 120 men and women with acne
vulgaris, the treatment group (86 subjects) received a compounded
mixture of oldenlandis in a dose of 200 mg twice daily, while the control
group (34 subjects) were treated with Dang Gui Ku Shen Wan orally at a
dose of 6 grams twice daily. The treatment group had a reported cure
rate (defined as disappearance of all acne lesions) of 44.19% compared
to 29.41% in the control group (p-value < 0.05) [20].

The most commonly reported side effects in patients with acne
treated with these herbal remedies include dizziness, nausea,
abdominal pain, diarrhea, pruritus, dryness, and burning sensation [3,
5, 20].

Acupuncture

Acupuncture is one of the TCM modalities that dates back to ancient
China, and consists of inserting solid thin needles in specific points in
the skin, with the aim of correcting an imbalanced flow of gi through
channels known as meridians [6, 9, 11]. The use of acupuncture in
dermatology has been widely used in China, and patients with acne
often pursue this treatment [24-27]. The most common acupoints for
acne are Hegu (LI 4), Quchi (LI 11), Yinlingquan (SP 9), Xuehai (SP 10),
Sanyinjiao (SP 6), Zusanli (ST 36), Taichong (LR 3), Zhongwan (CV 12),
Tianshu (ST 25), Shangxing (GV 23), Taiyang (EX-HNS5), and Yangbai
(GB 14) [10]. A study compared the efficacy of acupuncture with
helium-neon laser with a power density of 25 mW /cm? for the
treatment of acne vulgaris. Sixty-eight patients (both men and women)
were divided into two groups, one treated with helium-neon laser



auricular irradiation (20 min per session for a total of ten sessions on
predetermined auricular points with a distance of 30-50 cm from the
skin) plus acupuncture (once daily for ten sessions) and the other
group treated only with acupuncture (once daily for ten sessions). The
acupoints used in the acupuncture sessions were LI4, LI11, GV23, EX-
HNS5, ST36, and GB14.The combination of laser plus acupuncture was
more effective, with a cure rate defined as complete disappearance of
acne lesions, of 77.8% in the treatment group compared to 46.9% in the
control group [10]. A Cochrane database systematic review
summarized the results of two studies that evaluated the efficacy of
acupuncture in the treatment of acne and compared this approach to
traditional Western medicine therapies. Neither of these individual
studies is available in the English literature, but according to the
systematic review, the treatment of acne vulgaris with acupuncture vs
oral antibiotics or oral retinoids proved to be similar among groups,
with no statistical inferiority of acupuncture compared to Western
medicine [3]. Adverse effects have not been widely studied, but
pruritus, erythema, contact dermatitis, and pain are the most
commonly reported symptoms after acupuncture therapy [3].

Cupping

Cupping is a technique that consists of suctioning skin areas in order to
mobilize blood flow and promote healing [11]. The efficacy of cupping
for the treatment of acne has been studied alone and compared with
retinoids, oral tetracyclines, and herbal preparations [3]. A Cochrane
database systematic review described a study not available in the
English literature that compared the acne remission rate of cupping
with oral tetracycline in 60 subjects (men and women). The ashi points
(defined as points that are needled based on where patients have pain
or where there is obvious inflammation) in the first lateral line of the
bladder channel on the back were pricked ten times with a three-edged
needle to identify the ideal sites for cupping (points that bled). Cupping
was then used only on those sites once a day for a total of ten
treatments over 1 month. Achromycin 1 gram daily was given to the
control group during the same period of time. Remission was defined as
clearance of 95% or more of the lesions with only mild
hyperpigmentation and scars remaining. A statistically significant



improvement was observed in patients treated with cupping (RR 2.50,
95% CI 1.31-4.77, p = 0.005) [3]. Skin bruising and discoloration were
the most commonly reported side effects [3].

Diet

Diet is an important component of TCM. Chinese medical theory states
that an unhealthy diet could immediately cause imbalances and thus,
when treating acne, a strict yin or yang diet is recommended, which is
focused on a balanced diet [28]. Yin foods are generally cold, low in
calories, and high in potassium, whereas yang foods are believed to be
warm and dry. It is thought that balance or equilibrium should be
maintained between yin and yang for ideal health. Cereals, legumes,
vegetables, soups, and algae are in the center (equilibrium) and
represent the base of a traditional Chinese diet, whereas alcohol, sugar,
dairy, eggs, and meat are to be consumed sparingly or avoided
completely. A cross-sectional study performed in China evaluated the
acne severity and yin and yang diet scores using a quantitative method
in 322 patients. Experts evaluated each subject’s diet in an attempt to
correlate their yin and yang diet to their signs and symptoms. Yin refers
to pale skin and tongue color, deep pulse, and low activity or energy,
whereas yang refers to brightly colored or red tongue and a high level
of activity. After this assessment, a score was assigned to each subject
on a scale of minus 10 to plus 10 (where zero represents a state of
balance), and thus a yin or yang predominance was established. The
authors found that in patients predominantly following a yin diet, a
lower incidence of acne was observed. Those following a yang diet were
found to have a higher incidence of acne [28]. Two additional
randomized controlled trials assessed dietary interventions in patients
with acne [29, 30]. Low-glycemic index diets were compared with high-
glycemic index diets in patients with acne. Smith et al. studied 43 men
with acne in a randomized controlled study where the treatment group
consisted of a low-glycemic diet comprised of 25% protein and 45%
low-glycemic index carbohydrates, whereas the control group consisted
of a dense-glycemic diet. Acne lesion counts and acne lesion severity
were assessed at 12 weeks. The total acne lesion count significantly
decreased in the low-glycemic diet group compared to the high-
glycemic diet group (-23.5 + -3.9 vs -12.0 + -3.5 p = 0.03) [30].



Similarly, Kwon et al. studied the effects of a low-glycemic load diet in
32 patients (men and women) with mild to moderate acne who were
randomly assigned either to a low-glycemic load diet or a control group
diet for 10 weeks [29]. Only patients in the intervention group
displayed a significant improvement both in their inflammatory and
noninflammatory lesions, with acne scores (performed by
dermatologists using the Leeds revised acne grading system and digital
photography) changing from 2.18 to 1.6 (p = 0.02) [29].

Rosacea

Similar to acne, Chinese medicine theorizes that rosacea is related to
blood heat, blood stasis, and accumulation of heat in the lungs and
stomach. Hence, the basic treatment principle is to dissipate heat in
those areas, remove toxic substances, and activate blood circulation [8].
Herbal remedies and acupuncture are the two most commonly used
TCM modalities for rosacea.

Herbal Remedies

Individual herbs and combinations of different preparations have been
reported to be effective for the treatment of rosacea. A preparation
known as CBX (consisting of loquat leaf, mulberry bark, Scutellaria
root, Imperata rhizome, red peony root, safflower, red sage, chuanxiong,
Dahurian angelica, motherwort, and Chinese trumpet creeper flower) is
believed to be effective for dissipating heat and, thus, treating rosacea
[8]. Specifically, safflower, red sage root, and chuanxiong are believed to
activate blood circulation and thus remove toxins [8]. One case-control
study evaluated the effect of CBX preparation in 68 women with
rosacea. All patients were treated with spironolactone 60 mg/day plus
minocycline 100 mg/day; 48 of those patients additionally received
CBX orally twice daily for 8 weeks. The patients in the CBX group had a
reported cure rate of 87.5%, when compared to a cure rate of 45% in
the control group with a p-value < 0.01 [8]. Cure rate was defined in
this study as remission of 90% or more of lesions including erythema,
papules, pustules, and capillary dilation.

Acupuncture



Acupuncture may be a valuable tool for the treatment of rosacea;
however, there is a paucity of data to support this approach in the
English literature [11, 31]. One reported case describes a patient
treated with three acupuncture sessions over 1 week, with needles
inserted into the acupoints of Yintang (EX-HN3), bilateral Taiyang (EX-
HN5), bilateral Yingxiang (LI20), and Chengjiang (CV 24). She was then
followed for 6 months and demonstrated a substantial and sustained
improvement in her rosacea, without recurrence [31].

Conclusion

A large proportion of patients are interested in complementary and
alternative medicine in general, and traditional Chinese medicine in
particular, thus healthcare practitioners should be aware of TCM theory,
therapeutic modalities, potential mechanisms of action, and possible
side effects. There is still a lack of evidence-based research on this
topic. Well-designed, larger randomized controlled studies with longer
follow-up are needed in order to evaluate their safety and efficacy.
Head-to-head studies comparing these modalities to the available
therapies used in Western medicine would be most useful. The
available literature demonstrates the potential relevance of TCM for the
treatment of dermatological conditions, including acne and rosacea,
and how TCM could be used as a complement to Western medicine.
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Introduction

Homeopathy is a holistic system of integrative medicine based on the
“law of similars.” It was founded by the German physician Samuel
Christian Hahnemann (10 April 1755-2 July 1843) and one of his first
essays on the subject was published in 1796 [1]. However, his work
Organon der Heilkunst (Organon of Medicine) details many of the
principles of the therapeutic system named “homeopathy” by him [2].
This was first published in 1810 [1] and revised several times [2].
Homeopathy is based on the principle that serial dilution and
succussion (vigorous shaking with banging on a hard surface)
“potentizes” (increases the strength) the solution, as well as imprints
the “essence” of the medicine on the “memory” of water. Many remain
skeptical, as the dilutions are often so high that, based on the Avogadro
number, not a single molecule of the original substance should exist in a
homeopathic solution. Yet this theory of imprinting of water appears to
have found some support in research showing the existence of
nanomolecules in homeopathic solutions [3, 4]. These nanomolecules
appear to be formed from the water itself and may even mimic the
electromagnetic signature of the original substance.

The principle of similars espoused by Hahnemann means that a
substance that, at one concentration, may produce certain symptoms of
disease in a healthy individual may also treat those symptoms in a sick
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one [2]. Thus, homeopaths try to match disease presentations to the
symptoms of various homeopathic medicines. This matching medicine
is known as the similimum.

Principles of Treatment

Homeopathy seeks to treat the patient as an individual entity, rather
than to treat the physical disease alone. However, disease-specific
homeopathic treatments are also widely used. Homeopathic
medications—homeopaths also refer to them as “remedies”—are used
in different dilutions. As a general principle, the lower dilutions are
used more for physical ailments and the higher dilutions used for a
deeper effect, which would have an effect on both the physical body and
the psyche. Dilutions generally begin from a mother tincture and
dilutions are made serially; thus, a 1C potency is a 1:100 dilution; the
2C potency is made with a 1 part 1C solution diluted in 99 parts alcohol
and is a 1:10,000 dilution, etc.; a 6C solution = 1:1000,000,000,000; a
13C dilution, according to the Avogadro number, no longer has any
molecules of the original solution. Each dilution is followed by vigorous
shaking, known as a succussion, which is thought to “potentize” the
solution. As a result of these extremely high dilutions, in which there
are no molecules of the original substance, homeopathic medicines are
thought to lack the potential for allergic or teratogenic effects.

In homeopathy, acne and rosacea are considered chronic diseases,
i.e., diseases that have a deep underlying cause, based on the individual
constitution. The homeopathic consultation in such cases aims to
uncover this underlying individual picture and match it to the symptom
picture of a particular medicine. Typical questions in such a
consultation would cover the psychological profile of the patient
—“mental” symptoms as homeopaths call them—and the physical
symptoms. Questions that cover the psychological profile might include
fears, e.g., of heights, narrow places, unknown, failure, etc., and
fastidiousness/non-fastidiousness and reaction when angry/upset,
when consoled, and when contradicted, among others. The order in
which the disease appeared, forehead first, then cheeks, etc,;
lateralization (simply meaning which side is predominantly worse
“left/right”); aggravating/ameliorating factors—emotions, ambient



temperature, pressure, etc. and food likes/aversions—thirst/lack of
thirst; sleep patterns; and menstruation patterns, among others are
also included in the physical symptoms.

The profiles of homeopathic medications can be found in the
homeopathic materia medicae , while symptoms and symptom
combinations are found in what homeopaths refer to as homeopathic
repertories. Combinations of symptoms help homeopaths arrive at a
matching therapy. In more recent times, sophisticated computer
programs have been developed to help rapidly combine these
symptoms so as to arrive more quickly at potential therapeutic
approaches.

Efforts have been made to standardize and improve the quality of
homeopathic case reporting. Some of this has crystalized in the HOM-
CASE guidelines [5], developed along the lines of the CARE guidelines
for case reporting. In order to aid more critical analysis of cases and to
improve their quality, the modified Naranjo criteria have been
proposed [5], after the original Naranjo criteria, in order to define the
probability of causality between the administered homeopathic
medicine and the changes observed in the patient. Table 12.1 gives the
modified Naranjo criteria proposed for case descriptions [5], while
Tables 12.2 and 12.3 give the scores based on the modified Naranjo
criteria.

Table 12.1 Modified Naranjo criteria [5] with permission

Criterion | Criterion definition Yes (No |Not sure

number or not
applicable
(N/A)

1 Was there an improvement in the main symptom |+2 |-1 |0

or condition for which the homeopathic medicine
was prescribed?

2 Did the clinical improvement occur within a +1 |-2 |0
plausible time frame relative to the drug intake?

3 Was there an initial aggravation of symptoms? +1 [0 |0




Criterion
number

Criterion definition

Yes

No

Not sure
or not
applicable

(N/A)

Did the effect encompass more than the main
symptom or condition, i.e,, were other symptoms
ultimately improved or changed?

+1

0

Did overall well-being improve?

+1

6a

Direction of cure: did some symptoms improve in
the opposite order of the development of
symptoms of the disease?

+1

6b

Direction of cure: did at least two of the following
aspects apply to the order of improvement of
symptoms:

« Bfrom organs of more importance to those of
less importance

« Pfrom deeper to more superficial aspects of the
individual

 Pland from the top downward?

+1

Did “old symptoms” (defined as nonseasonal and
noncyclical symptoms that were previously
thought to have resolved) reappear temporarily
during the course of improvement?

+1

Are there any alternative causes (other than the
medicine) that, with a high probability, could have
caused the improvement (consider known course
of disease, other forms of treatment and other
clinically relevant interventions)?

+1

Was the health improvement confirmed by any
objective evidence (e.g. lab test, clinical
observation, etc.)?

10

Did repeat dosing, if conducted, create similar
clinical improvement?

+1

Highest score is 13, least is 3

Table 12.2 Modified Naranjo criteria for the first case description




Criterion | Points allocated
1 +2
2 +1
3 +1
4 +1
5 +1
6a 0
6b 0
7 0
8 +1
9 +2
10 +1
Total +8

Note: for Criterion 8, considering the severity and duration of the
patient’s acne, it is not “highly probable” that she would have improved
without some form of therapy. Therefore, the +1 was allotted instead of
-3

Table 12.3 Modified Naranjo criteria for the second case description

Criterion | Points allocated
1 +2

2 +1

3 0

4 +1

5 0

6a 0

6b 0

7 0

8 +1




Criterion | Points allocated

9 +2
10 +1
Total 8

Homeopathy is the second most common form of CAM/integrative
medicine therapy used by dermatology outpatients, up to 37.9% of
individuals [6]. Acne and rosacea are among the most common skin
disorders treated with CAM (24% and 6.9%, respectively) [6].
Homeopathy use has been estimated at 2.1% of the adult US population
and may be increasing [7].

Evidence suggests that more than 80% of physicians wish to have
knowledge that would allow them to have meaningful discussions with
their patients regarding CAM [8]. This work hopes to help fill this
knowledge gap.

Acne and Homeopathy

Acne is a chronic skin disorder with significant potential for reduction
in patients’ quality of life. A variety of conventional therapies exist and
are discussed in a therapeutic guideline for acne [9]. Some of those
discussed and suggested as potentially useful treatments in this
guideline include tea tree oil, biofeedback, and herbs. The authors of
this guideline conclude that there is some evidence of efficacy [9].

The efficacy of Zingiber of ficinale (ginger) in the therapy of acne was
assessed in a prospective, non-randomized, open-labeled study [10].
Study population was 31 patients (with 32 patients enrolled and 1
dropout) using homeopathic potencies of 6C to 1 M. The potencies were
increased based on response, i.e., if 6C gave no response or no longer
produced effect, then 30C, 200C, and 1 M were administered. Primary
outcomes were percentage of change of lesion count and Global Acne
Grading System (GAGS) score at 6 months. Acne-specific quality-of-life
(Acne-QoL) scores as well as changes in identified homeopathic
symptoms and signs were secondary endpoints. Participants showed
improvement in inflammatory lesion counts (mean 107 to 46), GAGS
(mean 19 to 10) scores, and Acne-QoL scores (60.4 to 88.2), with no



deterioration in any of the enrolled patients. The authors concluded
that homeopathic Zingiber of ficinale was efficacious in the treatment of
acne, but larger studies with placebo control would be required to
confirm their results.

Zingiber of ficinale has been studied extensively and the European
Medicines Agency (EMA) lists its effects as being anti-inflammatory;,
anti-infectious, and antineoplastic, among others [11]. With regard to
homeopathy, some authors suggest the use of Zingiber of ficinale for
large, erythematous acne lesions, usually worse on the left side [12].

An uncontrolled, observational, interventional study was conducted
using Arctium lappa (greater burdock) in patients with acne [13].
Thirty-four patients were enrolled, and two patients dropped out (one
due to pregnancy and the other due to antibiotic therapy for another
disorder). Patients received Arctium lappa at potencies of 6C-1 M. Each
potency was given four times a day for 7 days, and then placebo was
administered for further 7 days. If no improvement was seen, the
regimen was repeated, with a higher potency, but thrice daily.
Treatment was for a 6-month period. The reason for the change from
four times daily to three times daily use of medicine was not clear from
the methodology. Endpoints were change in lesion counts, GAGS scores,
and Acne-QoL scores. The results showed significant reduction in lesion
counts (mean 157 to 59) and GAGS scores (mean 20.3 to 10), with
improvement of Acne-QoL scores (mean 63 to 90.7). The authors
concluded that Arctium lappa could be effective as a treatment for acne,
though larger, controlled studies would be needed to confirm these
results.

Arctium lappa is a plant native to the Eurasian region. It is grown
widely as a garden plant and as a vegetable. It has been used in
traditional Chinese medicine for purifying the blood and improving
blood flow to the skin surface [14]. The European Medicines Agency
(EMA) lists it as a herbal medicine useful for seborrheic (oily) skin,
which may explain its value in acne [15]. A homeopathic text lists
Arctium lappa as being useful for acne; hyperhidrosis with offensive
odor, chiefly in the axillary region; as well as pustular and eczematous
rashes [16].

Azadirachta indica (Indian lilac, neem) is a member of the
mahogany family and is a tree native to the Indian subcontinent. It is an



ancient remedy that has been used widely in Ayurveda and Chinese
medicine. It has anti-inflammatory, free radical scavenging, anticancer,
and antibacterial effects [17]. In homeopathy, Azadirachta indica has
been of value for pustular eruptions, eczema, skin ulcers, amnesia,
depression, and even leprosy [16].

Azadirachta indica was tested in an open-label, prospective,
observational study of 31 patients [18]. Azadirachta indica was
administered at potencies from 6C to 1 M, initially four times per day
for 7 weeks, followed by placebo. The medication was repeated at the
same potency if the improvement appeared to be slowed. If there was
no further improvement, then 30C, 200C, and 1 M potencies were
administered in the same manner, but at three times daily dosage, for
1 week, followed by placebo.

Outcomes were change in lesion count, GAGS scores, and Acne-QoL
scores. Results showed decrease in average lesion count (128 to 82)
and GAGS scores (23 to 20) and improved Acne-QoL scores (71.03 to
88.48) that were all significant. The authors conclude that, although
their results suggested that Azadirachta indica showed efficacy in acne,
this efficacy would need to be confirmed by more rigorous studies.

Homeopathic Sulphur and Tuberculinum were tested in a placebo-
controlled, non-blinded, observational study involving patients with
acne scars [19]. The patients were divided into two groups (100 treated
group and 20 placebo group). Although the authors reported a 92%
improvement in the treated group and 20% improvement in the
placebo group, the description of the methodology does not state
medication potency and mode of administration, as well as which of the
two medicines was more effective. The results appear to suggest that
homeopathy may be effective in the treatment of acne scars. Both
homeopathic Sulphur and Tuberculinum are widely used for skin
diseases in general. A significant limitation of the applicability of this
study is that the potency of the medications used in this study was not
specified. Studies with clearer methodology might better elucidate the
role of homeopathy in the treatment of acne scars.

A retrospective study of 83 patients treated with classical
(individualized) homeopathy was carried out [20]. The patients were
prescribed the homeopathic medicine that most corresponded to them
as individuals at 1 M and occasionally C200 potency (usually where M



potency was unavailable), on a weekly basis. The patients were
followed up at 6- to 8-week intervals. The patients were also followed
up photographically, with corresponding consent, and divided into mild
(comedones), moderate (inflammatory and noninflammatory lesions),
and severe (pustules, cysts, and nodules). Results were classified as
remission, failure, and lost to follow-up (LTF). The results showed a
remission rate of 81.9%, 2.4% failed treatment, and 15.7% LTF. Average
time to remission was 1.9 months (range 1.5-6 months), with no
relapse and no side effects recorded. The most commonly prescribed
medicines, based on analysis of the raw data, were Lycopodium
clavatum (38.6%), Palladium metallicum (15.6%), and Platinum
metallicum (12.0%). The author concluded that individualized
homeopathic treatment could be efficacious in treating acne, but larger
studies and more rigorous methodology would be required to confirm
this.

A case study of individualized homeopathic medicines with acne
(n = 2) was reported [21]. The patients were aged 14 and 16 years with
severe pustular acne and received the homeopathic medicines
Palladium metallicum C200 potency and Natrum muriaticum 1 M
potency, given at weekly intervals. The patients showed complete
remission, with improvement in acne scars.

For both studies of individualized homeopathic treatment of acne, a
potential confounder would be the level of skill of the practitioner.
Individualized homeopathic prescribing often requires a high degree of
experience on the part of the prescriber to optimize therapy. Such
studies are very difficult, if not impossible, to carry out with placebo
control, making studies with a high level of evidence much more scarce.

First Case Description

A 13-year-old female patient presented with a 2-year history of facial
and truncal rash. There was no significant medical history. Physical
examination showed erythematous papules and pustules, as well as
atrophic scars predominantly on the face and trunk (Fig. 12.1a). There
was no lateralization of physical signs. The patient was thirsty, not
desirous of open spaces, and was not chilly.
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Figure 12.1 (a) Before onset of treatment, patient with facial papules, pustules, and
scars. (b) At 1 year after onset of treatment, lesions cleared and scars improved

From the homeopathic standpoint, the patient loved company, loved
admiration, and was willing to make compromises to achieve them; she
was averse to consolation, lacked self-confidence, was not intolerant to
contradiction, and had no fear of heights or narrow spaces.

Following a homeopathic consultation, the patient was prescribed
homeopathic Palladium metallicum C200 potency, weekly
administration. Homeopathic differential diagnoses included Pulsatilla
and Platinum metallicum . Pulsatilla also lacks confidence, but desires
consolation and usually leans on others for psychological support,
especially when making decisions. Pulsatilla also desires consolation
and will actively seek it. Pulsatilla has been described as chilly and is
usually thirstless. Thus, weeping in public is an option with Pulsatilla,
maybe with Palladium metallicum, never with Platinum metallicum.
Platinum metallicum, like the other two homeopathic medicines, is a
female-specific medicine. It has often been described as haughty, as the
combination of its desire for admiration, without compromising herself
(great pride), gives this image. Platinum metallicum desires company
and is usually averse to solitude; dislike for/fear of narrow places,
unknown, as well as failure; and can be fastidious. Platinum metallicum
is usually not chilly and more frequently right sided in lateralization. All
three medicines have a deep lack of self-confidence. It appears
“convenient” for Pulsatilla, accepted by Palladium metallicum and must
not show in Platinum metallicum. For this reason, Platinum metallicum
is intolerant to contradiction. These two characteristics do not appear
to feature prominently with Palladium metallicum and Pulsatilla .

The patient was in remission by the 6-week visit, with decreased
number of lesions, reduced erythema, and marked reduction in
frequency of new lesions. By 1 year after initiation of treatment (Fig.
12.1b), the patient had no more acne lesions and also showed
improvement of scars. Remission continued after the cessation of
homeopathic medicine, though the patient no longer came personally
for therapy.

The homeopathic assessment of a patient with acne treated with
homeopathy will include the assessment of the physical complaint as



well as an assessment of the “mental” symptoms of the patient, i.e., the
psychological characteristics that help define the patient as
corresponding to one medicine or the other. It is also necessary to take
into consideration how the ailment affects the patient’s life. Often
patients with acne present hoping for rapid responses; they must have
proper expectations set to help prevent disappointment. Often, the
response to homeopathy can be slow, so patients may not easily notice
the improvements. Therefore, baseline and follow-up photography can
be quite useful. Homeopathic treatments are often accompanied by the
homeopathic aggravation, which is an aggravation of the physical
symptoms, accompanied by an amelioration of the psychological
symptoms. Thus, while there may be an increase in acne lesions during
the first few weeks of treatment, there is usually an improvement of
factors such as sleep, emotional state, etc. This follows the homeopathic
principle that healing goes from inside out. Homeopathic aggravations
may sometimes go unnoticed by the patient. Their presence is usually a
good indication that the selected medicine is the right one.

Rosacea and Homeopathy

A significant proportion of patients (6.9%) using CAM for skin
conditions use it for the therapy of rosacea [6]. There is a dearth of
studies related to the therapy of rosacea with homeopathy in the
literature. The reasons for this, in comparison with acne, are not
immediately obvious.

One case study (n = 3) of individualized homeopathic treatment of
rosacea [22] included two females and one male, age range 32-
53 years. They suffered from erythematotelangiectatic and
papulopustular forms of rosacea. The homeopathic medicines used
were Causticum, Lachesis muta, and Lycopodium clavatum, all at 1 M
potency, given on a weekly basis. Time to remission was 6 weeks. The
patients remained in remission after cessation of treatment.

Causticum is homeopathic potassium hydroxide. The mental picture
is one of an activist, always fighting injustice. They are extremely
sympathetic to the sufferings of others, so Causticum would lend a
helping hand to the homeless or stray animals, and may sometimes
even do co-workers’ work for them, in order to spare them from



suffering. Causticum can be irritable also and is very anxious about the
well-being of loved ones. Causticum is chilly, with left lateralization, and
is constipated. The constipation of Causticum is characterized by a lack
of urge, and sometimes, in children, peculiarly, they need to stand to
pass feces. Clinically, Causticum suffers from warts and paresis, usually
mononeuropathy, thus has been useful for carpal tunnel syndrome and
various palsies.

Lachesis muta is derived from the venom of the bushmaster snake
with the same name, which is a part of the pit viper family. Lachesis
muta is a very competitive individual. Jealousy is a keynote symptom
and Lachesis muta individuals are always pushing boundaries of rules.
They are averse to anything that poses limitations, unless set by them.
This may explain the characteristic aversion of Lachesis muta
individuals to narrow spaces and to wearing tight clothing (especially
belts and ties). They are averse to heat and are usually lateralized to the
left. As a result of their difficulty with boundaries, they can fall into
alcoholism or excessive sex. Clinically, Lachesis muta is useful for hot
flushes and hemorrhagic disorders such as nose bleeds, menorrhagia,
ecchymoses/purpura and necrotic skin lesions.

Lycopodium clavatum is a plant-based medicine. A keynote of
Lycopodium clavatum is vulnerability. It is a medicine that feels
inwardly small, wishes to be big, and is afraid this vulnerability might
be discovered. Lycopodium clavatum therefore has fear of /aversion to
the unknown, public speaking, and unprepared interviews (or any
situation with potential for exposing these weaknesses); intolerance of
contradiction, though not necessarily wanting to lead; and aversion to
solitude (though for Lycopodium clavatum company is more useful for
its presence rather than its human value); it is a right-sided medicine,
may or may not be chilly, and tends to be constipated (especially in
unfamiliar places, during travels, etc.). It can be useful for eczematous
or psoriasiform rashes, constipation, and bloating, as well as kidney
and urinary tract disorders.

Second Case Description

A 35-year-old female presented with a 3-year history of facial eruption,
which manifested as dryness, redness, and pimple-like lesions. She had



no ocular symptoms, and there were no obvious aggravating or
ameliorating factors.

Her medical history was significant for anemia, H. pylori infection
with gastritis and appendicectomy and a heavy menstrual period.

Clinical examination showed erythema, papules with occasional
pustules, and underlying edema, especially of the central facial area
(Fig. 12.2a). There was no lateralization of symptoms and no
aggravating or ameliorating factors noted. From the homeopathic
standpoint, the patient had fear of solitude, of unknown and of failure.
Strong desire to have last word and love of approval of others was also
present. A diagnosis of rosacea was made and the patient placed on
homeopathic Platinum metallicum, 1 M potency, weekly. At her 6-week
follow-up, she had improvement of her facial lesions, only facial
erythema present and few papules. This had been preceded by
aggravation of her rosacea, following onset of treatment, then
amelioration, and then again aggravation, followed by continued
amelioration. Her sleep improved and became refreshing. Her anemia
was better and her menses remained regular, but no longer with
abundant flow. She also claimed to be feeling more “harmony” within
herself. Her gastritis improved. All these confirmed that the
aggravations were homeopathic, as there was an improvement of her
deeper symptoms at the same time as an aggravation of the physical
ailment.



Figure12.2 (a) Before onset of treatment, patient with erythematous papules and
pustules with edema, in a central facial distribution. (b) After 5 months of treatment,
lesions completely cleared

She continued to improve and was almost completely lesion-free by
her 5-month follow-up (Fig. 12.2b). She continued to remain in
remission, with occasional lesions (in stressful situations) up to
15 months after onset of therapy.



A short review of Platinum metallicum has been given in the acne
section of this chapter. An important distinction to be made is between
Platinum metallicum and Aurum metallicum. Both can be fastidious, can
be intolerant of contradiction, and may have fear of failure. However,
Aurum metallicum is more idealistic than Platinum metallicum. Aurum
metallicum is ambitious in order to do things well, while Platinum
metallicum often has desire for image behind their ambition. The
former is a left-sided medicine and chilly, while the latter is usually a
warm and right-sided medicine. Constipation can be a problem for
Aurum metallicum , who is also very thirsty.

The homeopathic therapy of a case such as this, with rosacea, as
well as other ailments—poor sleep, abundant menses, and gastritis
with H. pylori—would have to be primarily individualized. It would be
important to note the order of the appearance of the other physical
ailments (this was not possible with this patient). This is because
improvement often follows the reverse direction of the appearance of
symptoms, with the newest symptoms improving before the older ones.
Also, the order of disappearance of the rosacea may also follow the
same reverse sequence of appearance. Bearing in mind the
comorbidities the patient presented with, it is also possible she would
have others, which she may not have noted in her medical history.
These may reappear in the course of her healing process transiently. All
these issues would need to be discussed with the patient, so she is not
alarmed by these phenomena.

Supportive homeopathic medications may be required for such
issues as poor sleep (e.g., Coffea cruda) or abundant menses (Crotalus
horridus, Lachesis muta, Sepia succus). These may tide the patient over
until the individualized, constitutional medicine takes effect.

Bland dermatocosmetics may be required to help with facial
hygiene. This patient received a foundation from a dermatocosmetic
brand.

Discussion

Although Dr. S.C. Hahnemann is credited with the founding of
homeopathy about 200 years ago, the underlying principle of similars
or “like cures like” originates at least from the time of Hippocrates,



perhaps even as far back as 1500 B.C. [23]. The principle of similars is a
principle whereby the patient is treated with a highly diluted form of
medication capable of producing the clinical picture of the disease ata
higher concentration, in a healthy human being. The dilutions of
medication are known as potencies by homeopaths, and the higher the
dilution (potency), the deeper the effect. This means also that lower
potencies have more effect on the physical complaints, while higher
potencies have a greater tendency to affect the psyche of the patient.

Whichever potency is chosen by the attending physician, it must be
the similimum, i.e., the medication picture must be similar to that of the
patient’s disease picture. As a result, homeopathy is a highly
personalized form of treatment.

The mechanism of action of homeopathy is unknown; however, it is
known that high dilutions of homeopathy form nanoparticles, using
water molecules, that mimic the effects of the original substance [3, 4].
The nanoparticles may then be able to influence physiological functions
of the body.

In the treatment of acne, two types of clinical studies were
discussed. The first was of a single homeopathic medication trialed on a
series of patients. This was based on a “generalized” similimum, using
the physical symptoms of acne. There was no placebo control, but the
authors of the studies were able to report significantly positive effects
of homeopathy on lesion counts, GAGS scores, and Acne-QoL scores [10,
13, 18]. Another study, also using single medications, but on the
therapeutic efficacy of acne scars, was done using the medicines
Tuberculinum and Sulphur. This study had placebo control and was able
to show an improvement in acne scars following treatment, as
compared with the placebo group. Unfortunately, the study did not
present the exact medication potencies used for therapy.

The second type of study was a retrospective case series of
individualized homeopathic medicines. This comprised 83 patients,
with mild, moderate, or severe acne. There was an 81.9% remission
rate. The most frequently used medications were homeopathic
Lycopodium clavatum, Platinum metallicum, and Palladium metallicum
[20]. Palladium metallicum was also successfully used in a case
presentation, together with Natrum muriaticum in a second study [21].



Thus, homeopathy, using either single, disease-specific medications or
individualized medicines, might be efficacious in the therapy of acne.

There is less evidence on homeopathic treatment of rosacea. The
reasons are not immediately clear. However, a small case presentation
(n = 3), using individualized homeopathic medicines in
erythematotelangiectatic and papulopustular types of rosacea, gave
positive results for all three cases. This in itself may be significant, as
rosacea can be a very difficult disorder to treat.

Case presentations—one of severe acne and one of severe rosacea—
show the effect of homeopathy in difficult-to-treat cases. For the
dermatologist, the obvious question, which lies behind their
presentation, is “What would I do with such a case, and would I have
the same results?” “If so, at what cost by way of side effects and
financially?”

Conclusion

Our patients increasingly turn to CAM/integrative medicine for their
needs, and we need to be aware of how we can help them. CAM
therapies such as herbs, honey, leeches, and light and maggot therapy
have already become part of mainstream medicine.

In this regard, homeopathy may become an adjunctive or stand-
alone therapy for acne and for rosacea. It can therefore be useful in an
integrative setting, especially when patients may feel hesitant about
using strong medications such as retinoids, or in situations where
cross-reactions with other medications or pregnancy may limit
conventional options.

The nature of the individualized approach to homeopathic medicine
also suggests that we may need a new paradigm for approaching
disease as whole and dermatology in particular. This paradigm would
extend to medical research, as the highly holistic, nuanced, and
individualized clinical pictures required for therapy in CAM/Integrative
medicine do not fit into the framework of double-blind, placebo-
controlled trials.

The “placebo effect” may be even more important in
CAM/integrative medicine in general, because the consultation itself,
when well done, may have a positive impact.



[ hope this chapter has shed light on the potential of homeopathy

for the therapy of acne and rosacea, thus opening up the possibility for
another potential therapeutic option for these disorders.
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Traditional Chinese medicine (TCM)
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