
JD
D

June 2018 611 VOLUME 17 • ISSUE 6

Copyright © 2018 ORIGINAL ARTICLE Journal of Drugs in Dermatology

A Biologically Based Approach to Acne and
Rosacea

Penelope J. Kallis BS BA,a Alexandra Price MD,a Jacquelyn R. Dosal MD,a

Anna J. Nichols MD PhD,a and Jonette Keri MD PhDa,b

aUniversity of Miami Miller School of Medicine, Miami, FL bDermatology Service, Miami VA Healthcare
System, Miami, FL

ABSTRACT

Complementary and alternative medicine (CAM) therapies are increasing in popularity in the field of
dermatology. Natural products and holistic approaches are in high demand among patients and research
has begun to support their roles in acne and rosacea pathophysiology. In this article, commonly utilized
biologically based complementary and alternative therapies for acne and rosacea are reviewed from an
evidence-based perspective. Therapies discussed include vitamin C, nicotinamide, zinc, tea tree oil, green
tea, resveratrol, curcumin, feverfew, licorice, chamomile, polypodium leucotomos, and nutrition-based
approaches. J Drugs Dermatol. 2018;17(6):611-617.

INTRODUCTION

Alternative medicine is a term used for treatments that are used in place of evidence-based, standard
Western medical care. Complementary medicine, which combines these less-mainstream approaches with
conventional medicine is used more often.1,2 In the United States, it is estimated that more than 30% of
adults and 12% of children use health care practices outside of traditional Western medicine,2 translating to
$34  billion  spent  annually  on  complementary  and  alternative  medicine  (CAM).3  The  most  common
complementary health approach used by Americans in the 2012 National Health Interview Survey was
natural products (17.7%), which includes herbs (also known as botanicals),  vitamins, minerals, dietary
supplements, and probiotics.2 Along with foods and special diets, natural products make up biologically
based practices of CAM.1Patients are often frustrated by the chronicity of dermatologic conditions, and this
may compel  them to experiment  with  CAM therapies.4  Results  from the 2007 National  Health  survey
revealed that among those reporting skin problems in the United States, 84.5% used CAM that year,5 an
increase from 49.2% in 2002.6 In a recent study, patients using CAM treatments for acne thought that CAM
therapies  had  less  potential  for  adverse  effects  and  were  more  efficacious  than  mainstream topical
therapies.7  With increased patient interest in CAM and heightened insight into their role on cutaneous
disease  processes,  it  is  imperative  that  dermatologists  be  made  aware  of  these  advances  to  make
appropriate recommendations to patients. The goal of this article is to detail the best evidence for commonly
utilized biologically based CAM practices employed for two common dermatoses with significant societal
impacts: acne and rosacea. 

Acne

Antioxidants 1.  Vitamin CVitamin C (ascorbic acid) is  both an antioxidant and anti-inflammatory agent
commonly used topically for  skin protection in various dermatologic conditions.4,8  Due to its chemical
instability,  vitamin C is available in numerous modified formulations that improve stability,  with sodium
ascorbyl phosphate (SAP) being commonly studied and commercially available.9 SAP may have utility in the
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treatment of acne due to its strong antimicrobial activity on P. acnes and through reduction of lipid oxidation,
which may then lead to a decrease in inflammation and follicular keratinization.8 Several studies have
reported the efficacy of topical SAP for the treatment of acne both alone and in combination with other
medications. Klock et al reported that 5% SAP cream was more efficacious than 5% benzoyl peroxide (BP)
cream for the treatment of acne vulgaris in a 12-week open-label study of 60 patients.8 A randomized control
trial (RCT) by Ruamrak et al. found that 5% SAP and 0.2% retinol had synergistic effects in the reduction of
inflammatory acne lesions.10  Another RCT demonstrated that monotherapy with 5% SAP lotion led to
improvements in Investigator’s Global Assessment Scores, Subject’s Global Assessment Scores, and lesion
counts when compared to vehicle.112. NicotinamideNicotinamide, also known as niacinamide, is a form of
vitamin B3 regarded as a potential therapy for acne due to its potent anti-inflammatory and antioxidant
effects.12 Nicotinamide may reduce comedogenesis via various mechanisms. Draelos et al. performed two
separate clinical trials in Japan and the USA to evaluate the effect of 2% topical nicotinamide on sebum
production and sebum levels. In the Japanese group, sebum

excretion rate was significantly reduced after 2 and 4 weeks of use, while in the Caucasian group sebum
levels  were reduced,  but  sebum excretion rate  was not  significantly  reduced after  6  weeks of  use.13

Nicotinamide also inhibits P. acnes production of interleukin-8 (IL-8) through the NF-kappaB and MAPK
pathways in keratinocytes.14 In a 1995 randomized, double-blind, placebo-controlled trial, 4% nicotinamide
gel appeared to be more efficacious than 1% clindamycin gel for moderate inflammatory acne, though this
was not statistically significant. In a multi-center randomized trial, 4% nicotinamide emulsion was more
effective than both 1% clindamycin emulsion and the vehicle control.15 Interestingly, combination topical
nicotinamide-clindamycin products showed no difference when compared to clindamycin-only products in two
studies.16,17  These data  indicate  that  topical  nicotinamide may be an attractive  alternative  to  topical
clindamycin, as it does not carry a risk of antibiotic resistance and has a similar side effect profile consisting
largely of application site reactions.18,19 While a few studies have shown some benefit of oral nicotinamide in
acne vulgaris, they are confounded by the use of other supplements used in combination.20,213. ZincZinc is
an essential trace element that decreases oxidative stress and has demonstrated bacteriostatic effect against
P. acnes.22,23 Zinc is utilized to improve the efficacy of topical antibiotics in combination preparations. In
multiple studies, the addition of 1.2% zinc acetate to 4% topical erythromycin was shown to form a complex
that enhances the penetration of erythromycin into the skin.22,24,25 Daily oral zinc gluconate supplementation
(30 mg) for 2 months reduced the number of inflammatory acne lesions in a small study of 30 patients.26 An
oral methionine-based zinc antioxidant complex containing vitamin C, mixed carotenoids, d-alpha-tocopherol
acetate  and chromium showed a  significant  improvement  in  acne when taken three times daily  for  3
months.27 In a multi-center, prospective study of 235 patients with inflammatory acne, the addition of a novel
prescription dietary supplement containing zinc oxide, nicotinamide, azelaic acid, pyridoxine, copper and folic
acid (NicAzel, Elorac Inc, Vernon Hills, IL) resulted in a statistically significant improvement of acne severity
after  4  and  8  weeks  of  use.21  Additionally,  oral  zinc  gluconate  appears  to  be  a  safe  option  in  the
management of acne in pregnant patients. A retrospective review on zinc gluconate supplementation in
doses less than 75 mg daily found no harmful fetal effects.28 Botanicals 1. Tea tree oilTea tree, or malaleuca
oil (TTO) is an essential oil derived from the leaves of the Australian native plant Malaleuca alternifolia. TTO
is an ingredient included in many over the counter products targeting acne, including face and body washes,
toners, masks, gels and lotions.29 In fact, TTO is the second most commonly used topical acne product, with
2.5% benzoyl peroxide being the most commonly used product.30 TTO has evidence of broad-spectrum
antimicrobial activity as well as anti-inflammatory properties which may be useful in the treatment of acne.31

In a study of 124 patients comparing 5% TTO gel to 5% benzoyl peroxide, both significantly reduced the
number of both inflamed and non-inflamed acne lesions. The TTO treated group had fewer side effects,
however the onset of action was slower than the 5% benzoyl peroxide goup.32 Enshaieh et al. performed a
randomized, double-blind, placebo-controlled clinical trial in 60 patients to determine the efficacy of 5% TTO
for  acne vulgaris  and found a  significant  improvement  in  total  lesion  counts  and acne severity  index
compared to placebo.33 A number of cases, however, have reported allergic contact dermatitis as a result of
TTO use, with positive patch test reactions ranging from 0.1% to 3.5%.342. Green teaGreen tea is produced
from fresh leaves of the plant, Camellia sinensis, using a method that prevents oxidation of polyphenolic
compounds called catechins.35  The most abundant,  extensively studied and therapeutically  beneficial
catechin found in green tea is (-)-epigallocatechin-3-gallate (EGCG).36 Besides its antimicrobial activity, in
vitro studies suggest that EGCG exerts its effect in acne by suppressing sebum production though inhibition
of 5-alpha reductase while reducing inflammation and inducing apoptosis of human sebocytes.37-39 In fact, a
3%  green  tea  emulsion  significantly  reduced  sebum  production  in  a  recent  study  in  healthy  human
volunteers.40  EGCG and green tea polyphenols also work by combatting reactive oxygen species and
preventing lipid peroxidation, protecting glutathione peroxidase and subsequently restoring glutathione
levels.41 In an open-label study of 20 patients with mild-to-moderate acne vulgaris, twice-daily application of
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2%  green  tea  lotion  decreased  mean  total  lesion  count  by  approximately  58%  after  6  weeks.423.
ResveratrolResveratrol (3,4,5-trihydroxy-transtilbene) is a phytoalexin found in spermatophytes such as
grapes, peanuts, mulberries, spruce and eucalyptus.4 Resveratrol has demonstrated antimicrobial effects
against P. acnes in vitro as well as potent antioxidant and anti-inflammatory properties.43 Resveratrol may
also play a role in the inhibition of sebocyte growth via inactivation of the Akt pathway.44 A single-blind study
of 20 patients with acne vulgaris revealed a reduction in the Global Acne Grading System scores, a mean
reduction in the average areas of microcomedones, and a significant decrease in lesions in areas treated
with a resveratrol-containing hydrogel compared to vehicle control.455. CurcuminCurcumin, a phytochemical
derived from the spice turmeric, has demonstrated antimicrobial activity against P. acnes,46,47 as

well as anti-oxidant and anti-inflammatory effects.48 In a randomized, double-blind study of 53 patients, the
combination of oral curcumin and a topical curcumin cream was more effective at 4 weeks compared to
placebo, oral curcumin alone and oral curcumin combined with a topical curcumin gel.49 DietThe association
between diet and acne is a controversial. Some of the most compelling evidence lies in the link between acne
and dietary glycemic load, a direct measure of insulin and blood glucose increasing potential.50 Ingestion of a
high-glycemic load triggers a cascade of endocrine responses that promote acne formation via androgens
and growth hormones.4,50 In a RCT of 43 men, adherence to a low-glycemic-load (LGL) diet resulted in a
significant decrease in acne lesion counts and insulin sensitivity compared to controls.51,52 Another RCT of
32 patients demonstrated significant clinical improvement of inflammatory and non-inflammatory acne lesions
in  the  LGL  diet  group  with  corresponding  decreases  in  inflammation  and  sebaceous  gland  size  on
histopathology.53 Multiple reports by Adebamowo indicate a relationship between dairy products, particularly
skim milk, and acne exacerbations, which may be due to hormonal constituents and increases in plasma IGF-
1.54,55 The gut-brain-skin hypothesis proposed by Stokes and Pillsbury suggests a relationship between
emotional  stress,  alterations in  the microbial  flora within  the gastrointestinal  tract,  local  and systemic
inflammation, and the therapeutic utility of probiotics.56 However, clinical studies supporting the role of
probiotics as adjuvant acne therapy are limited. A Russian study reported faster clinical improvement when
oral probiotics were combined with standard acne therapy.57 Similarly, a prospective, open-label study of 45
women showed a significant decrease in total acne lesion counts at 8 and 12 weeks in patients receiving
both oral probiotics and minocycline compared to those receiving probiotics or minocycline alone.58 One
study found that a topical probiotic lotion resulted in a 60% reduction in inflammatory lesions and 20%
reduction in comedones at 8 weeks compared to placebo.59 

Rosacea

NicotinamideNicotinamide, or niacinamide, may be beneficial in the treatment of rosacea due to its ability to
mitigate the inflammatory response and stabilize epidermal barrier function.60 In a pilot study of 34 patients
with rosacea treated with a gel containing a metabolite of nicotinamide known as 1-methylnicotinamide, 26
patients (76.5%) achieved clinical improvement.61 A study of two moisturizers containing nicotinamide and
glycerin revealed improved skin hydration as measured by corneometry and improved barrier integrity as
measured by transepidermal water loss.62 Draelos et al conducted a randomized, investigator-blind study in
50 subjects with rosacea comparing a nicotinamide-containing moisturizer applied twice daily for 4 weeks to
the face and one forearm to an untreated control. In this study, the nicotinamide-containing moisturizer
improved stratum corneum barrier  function and hydration of  the face.63  In  an open-label,  multicenter,
prospective study of  198 patients with acne and/or  rosacea,  an oral  formulation consisting of  750 mg
nicotinamide, 25 mg zinc, 1.5 mg copper, and 500 μg folic acid that was given twice daily for 4 and 8 weeks
showed equivalent clinical response and patient satisfaction when compared with patients taking concomitant
oral antibiotic therapy. In addition, approximately 55% reported moderate or substantial improvement in
inflammatory  lesions,  which  was statistically  significant.20  There  is  a  slight  discrepancy between the
formulation studied and the commercially available product, which consists of 750 mg nicotinamide, 27 mg
zinc, 2 mg copper, 500 μg folic acid, 50 μg selenium and 100 μg chromium.20,64  Whether these slight
differences would result in a clinically significant change in response than that reported in this study is not
known.Botanicals1. Feverfew Feverfew (Tanacetum parthenium, Chrysanthemum parthenium) is a perennial
herb from the daisy family with a long history of medicinal use in treating fever, migraines, and arthritis.4,65

One of its active components, parthenolide, limited feverfew’s use as a topical agent due to reports of skin
sensitization. More recently, however, a parthenolide-free extract of feverfew (PFE) has been developed that
maintains feverfew’s anti-inflammatory properties without the risk of creating a contact allergy.4 PFE inhibits
the activity of pro-inflammatory enzymes 5-lipoxygenase, phosphodiesterase-3, and phoosphodiesterase-4,
reducing the release of pro-inflammatory mediators such as nitric oxide, prostaglandin-E2, TNF-alpha, IFN-
gamma, and interleukins 2 and 4.66 In a study by Martin et al, PFE had greater free radical scavenging
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activity against a wide range of reactive oxygen species compared to vitamin C. Additionally, PFE reduced
UV-induced hydrogen peroxide formation and pro-inflammatory  cytokine release and also  decreased
epidermal hyperplasia, DNA damage and apoptosis in vitro. The same group also conducted a randomized,
placebo-controlled, double-blinded study of 12 subjects with Fitzpatrick skin types II and III and found that
topically applied PFE significantly reduced erythema 24 hours post-UV exposure compared to controls.672.
LicoriceThe genus Glycyrrhiza is composed of 30 species of licorice plants utilized in Chinese medicine for
the treatment of a myriad of diseases.68 Glabridin is a main ingredient with potential photoprotective benefits,
showing inhibitory effects on melanogenesis and inflammation when topically applied in UVB-irradiated
murine models.69 In 62 patients with mild-to-moderate erythematotelangiectatic rosacea or red facial skin not
attributable to rosacea, a four-product skincare

regimen (Eucerin Redness Relief) containing licochalcone A (Lic A), an anti-irritant from the licorice plant
Glycyrrhiza inflata, was instituted for 8 weeks. At both 4 and 8 weeks, there were significant improvements in
average erythema scores as well  as improved quality of  life measured by patient  questionnaires.  In a
subsequent study, patients treated with topical metronidazole who then used the Lic A-containing products
for 2 weeks had continued improvement in erythema with no adverse effects.70 In a prospective randomized
vehicle-controlled trial, topical Lic A significantly reduced UV- and shaving-induced erythema compared to
controls, further suggesting therapeutic potential for sensitive or irritated skin.71 3. Chamomile Chamomile,
Matricaria recutita and Chamaemelum nobile, has traditionally been used for its soothing effects on both the
gastrointestinal system and cutaneous inflammatory disorders including atopic dermatitis.68,72 Chamomile
flavonoids and terpinoids can inhibit  cyclooxygenase, lipoxygenase, and histamine release,  exhibiting
antioxidant, anti-inflammatory, and antipruritic effects.4,72,73 In a randomized, placebo-controlled trial, 246
patients with moderate rosacea applied either a golden chamomile (Chrysanthellum indicum) extract-based
cream or placebo to the face twice daily for 12 weeks. Subjects in the treatment group experienced significant
reduction in erythema scores and overall rosacea severity compared to baseline and placebo with mild
adverse reactions that were similar to placebo.74 4. Green tea There is some evidence to suggest that the
anti-inflammatory and anti-angiogenic properties of EGCG present in green tea may play a role in the
prevention  of  telangiectasias  in  rosacea.  In  a  small  randomized,  double  blind  trial,  4  volunteers  with
significant erythema and telangiectasias applied a cream containing EGCG to one side of the face and a
vehicle control to the other side twice daily for 6 weeks. Biopsies taken from the EGCG treated sites showed
significantly decreased expression of the angiogenic factors hypoxia inducible factor-1-alpha and vascular
endothelial growth compared to the control sites.75 EGCG also protects skin against ultraviolet radiation, a
known trigger for rosacea. In a study of healthy volunteers exposed to solar simulated radiation who were
pre-treated with topical green tea extract or one of its constituents, the EGCG fraction was particularly
efficient at inhibiting erythema. Additionally, skin treated with green tea extracts had protected epidermal
Langerhans cells and reduced DNA damage after UV radiation.76 Photoprotectants The highly sensitive and
easily irritated skin in patients with rosacea often precludes use of commercial sunscreens, causing patients
to seek natural alternatives for protection against photo-induced rosacea flares.4  Vitamin C is a potent
antioxidant and anti-inflammatory agent that both promotes collagen synthesis and prevents its degradation
when applied topically in its stabilized form.77 Vitamin E, alpha tocopherol, is a lipid-soluble vitamin that
becomes oxidized while protecting hydrophobic cell membranes from free radical lipid peroxidation.78 In a
study using a porcine model, 15% L-ascorbic acid and 1% alpha tocopherol applied in combination provided
significant  protection  against  UV-induced  erythema  and  sunburn  cell  formation.  Though  equivalent
concentrations of both the L-ascorbic acid and alpha tocopherol alone were protective, the combination of the
two was superior, yielding 4-fold protection.79 The same investigators found that adding 0.5% ferulic acid
both improved stability and doubled the photoprotection from 4- to 8-fold.80 Polypodium leucotomos (PL) is a
fern plant native to Central and South America that has had success as an oral photoprotectant.81 In a study
of 10 healthy patients with skin phototypes II to III, psoralen-UVA-induced phototoxicity was lower in those
using 7.5 mg/kg of oral PL.82 Another study of subjects with Fitzpatrick skin type I to III exposed to UVB
radiation  showed  a  decrease  in  clinical  and  colorimetric  changes  in  17  of  the  22  subjects  post-PL
administration with reduced UV damage biomarkers on histopathology in all subjects.83 Though theoretical
evidence supporting the use of the aforementioned photoprotectants in rosacea is sound, rigorous studies in
patients  with  confirmed  rosacea  are  lacking. Diet Diet-related  triggers  of  rosacea  have  long  been
acknowledged. Many foods and drinks exacerbate facial erythema in rosacea, including alcohol, spicy foods,
coffee,  hot  drinks,  and niacin-containing foods to  name a few.84-87  Recently,  attention has shifted to
determining which diet-based factors can alleviate rosacea symptoms. Omega-3 fatty acids are utilized in
meibomian glands on eyelids for meibum production, and increased dietary intake of omega-3 fatty acids has
been shown to alter the composition and clearance of meibum secretions, potentially reducing dry eye
symptoms in patients with ocular rosacea.88-90 Flaxseed oil is a rich, natural dietary source of omega-3
essential fatty acids, comprised of 57% alpha-linolenic acid.90,91 In a retrospective case series of 27 children
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with blepharokeratoconjunctivitis, 3 of which had confirmed acne rosacea, oral flaxseed oil helped stabilize lid
margin disease in all 12 patients who used it used as an alternative to long-term antibiotics.91 In a multi-
center randomized control trial  of 130 patients with ocular rosacea, significant improvement in dry eye
symptoms was achieved following a 6-month course of an omega-3 fatty acid supplement compared to the
placebo group.92 A connection between rosacea and small  intestinal  bacterial  overgrowth (SIBO) was
demonstrated in a case control study, 

with rosacea patients experiencing significantly higher levels of SIBO compared to controls. Moreover,
eradication of SIBO with rifaximin led to a statistically significant improvement in cutaneous lesions including
flushing, erythrosis, papules and pustules.93 Though the mechanism for the development of rosacea is
unknown, it  is speculated that increased intestinal permeability in SIBO may play a role, with resultant
translocation  of  gut  bacteria  and pro-inflammatory  cytokines  into  the  bloodstream.94,95  A  diet  low in
fermentable oligosaccharides, disaccharides, monosaccharides and polyols (FODMAP), considered prebiotic
substrates, has been used to alter the gut microbiota.96 

CONCLUSION

There is a large and undeniable consumer demand for CAM in dermatology. Although there is mounting
evidence to support the use of some therapies, a significant need to rigorously study these agents remains.
Many healthcare providers may still  prefer to use traditional  medications and procedures as mainstay
therapies for acne and rosacea, however the various biologically based therapies discussed herein should be
considered as adjuncts for certain patients as part of a comprehensive, holistic management plan. In addition,
patients should be counseled about home remedies that do not have evidence supporting their use, such as
toothpaste, baking soda and diluted apple cider vinegar, which may cause irritation and chemical burns.97 
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