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Abstract

Introduction: Complementary and alternative medicine or therapies (CAM) are frequently used
by skin cancers patients. Patient’s self-administration of CAM in melanoma can reach up to
40-50%. CAMs such as botanical agents, phytochemicals, herbal formulas (“black salve”) and
cannabinoids, among others, have been described in skin cancer patients.

Obijective: To acknowledge the different CAM for skin cancers through the current evidence,
focusing on biologically active CAM rather than mind-body approaches.

Methods: We searched MEDLINE database for articles published through July 2022, regardless
of study design.

Results: Of all CAMs, phytochemicals have the best in vitro evidence supporting efficacy
against skin cancer including melanoma; however, to date, none have proved efficacy on human
patients. Of the phytochemicals, Curcumin is the most widely studied. Several findings support
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Curcumin efficacy in vitro through various molecular pathways, although most studies are in the
preliminary phase. In addition, the use of alternative therapies is not exempt of risks: physicians
should be aware of their adverse effects, interactions with standard treatments, and possible
complications arising from CAM usage.

Conclusion: There is emerging evidence for CAM use in skin cancer, but no human clinical
trials support the effectiveness of any CAM in the treatment of skin cancer to date. Nevertheless,
patients worldwide frequently use CAM, and physicians should educate themselves on currently
available CAMs.

Keywords

skin cancer; melanoma; non-melanoma skin cancer; complementary therapy; complementary and
alternative medicine

Introduction:

Skin cancer is the most frequent malignancy in humans. Both melanoma and non-melanoma
skin cancer (NSMC) have a growing incidence and relatively stable mortality. Dermatology
patients are referring a growing interest in complementary and alternative medicine (CAM)
therapies.! The National Institute of Health (NIH): National Center for Complementary and
Integrative Health defines CAM as “a group of diverse medical and health care practices
and products that are not presently considered to be part of conventional medicine”.! The
use of CAM is a growing phenomenon, and even some (like ‘Kampo medicines’) are
covered by health insurances. A survey of 400 directors of private clinics of Japan reported
that dermatology was the third medical specialty that prescribed ‘Kampo medicines’

more frequently.? Dietary supplements (other than vitamins and minerals) are the most
commonly used CAM, followed by mind-body approaches (e.g., deep-breathing exercises
and acupuncture, among others).1-3 It has been reported that up to 85% of dermatology
patients use CAM at some point, more commonly older women.! CAM data use in skin
cancer patients is scarce with most information coming from melanoma patients. It has been
reported that ~20% of NMSC patients* and 40-50% of melanoma patients have used CAM
at some point, especially on those with advanced disease.?

Trust in conventional medicine and compliance to physician’s suggestions showed no
difference between CAM users and non-users; however, the feeling of less emotional
support from the medical team was significantly higher in the conventional medicine group.®
In a study, the largest source of information reported by CAM users was print media, family
and friends, physicians, and the internet.2 However, there are reliable resources for finding
information regarding complementary health approaches that could be useful to clinicians
(Table 1). Herein we performed a literature review on different CAMs for skin cancer. We
focused solely on biologically active CAM rather than mind-body approaches. Our objective
was to create a resource for dermatologists on different CAMs reported on skin cancer
patients.
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We searched MEDLINE database for articles published through July 2022, using

the keywords: (“melanoma” or “nonmelanoma” or “non-melanoma” or “basal cell
carcinoma” or “squamous cell carcinoma”) AND (“cutaneous” or “skin” or *“skin cancer”
AND “complementary therapy” or “complementary medicine” or “alternative therapy”
or “alternative medicine” or “non-traditional medicine” or “non-classical medicine”).
References within retrieved articles were also reviewed to identify potentially missed
studies. We included all studies published to date, in English and/or Spanish, regardless
of study design. Exclusion criteria were languages other than English or Spanish and
unavailability of the full article. Duplicates were reviewed and excluded.

I. Complementary and alternative therapies in non-melanoma skin cancer:

Despite 18% of patients with NMSC reported any CAM use, only 1% used it as a primary
treatment (alternative use).* Herein we discuss those with reported outcomes or clinical
relevance. No studies on CAM use on systemic/metastatic NMSC were found. Table 2
summarizes the findings.

1. Botanical agents (herbs): Botanical agents or “herbs” is used to refer to the

whole plant without extraction of the active substances. The active substances of botanical
agents are named “Phytochemicals”. The biologic effect of a botanical agent mainly

comes from its “phytochemicals™, but it is not limited to it as other components might

have relevant effects. Botanical agents have some biological activity in NSMC, mostly

in murine models. Botanical agents with proven biological effect on skin tumors include:
Goldenseal (Hyarastis canadensis),® pond apple (Annona glabra),” bitter melon (Momordica
charantid) 8 ginger (Zingiber officinale) ® frankincense (Boswellia serrata),? and willow-tree
bark (Salix caprea).® The glycoalkaloids from Sodom apple plant (So/anum sodomaeurm)
have shown efficacy on basal cell carcinoma (BCC), squamous cell carcinoma (SCC),
keratoacanthomas, and actinic keratoses when used topically (cream) in humans.8 Plants of
the genus Gelsemium showed growth reduction of topical carcinogens induced papilloma
and skin cancer in mice.10 Polypodium leucotomos has been shown to increase the efficacy
of photodynamic therapy in the treatment of actinic keratosis in humans.11 Some botanical
agents showed photoprotective effects against ultraviolet radiation (UVR), such as red
clover flowers ( 7rifolium pretense),® flower of Orpheus (Haberlea rhodopensis), grape

seed extract,12 green tea,12 golden polypody (Polypodium leucotomos), !t and ground pine
(Lycopodium clavatum).t3

1.1 Phytochemicals: Phytochemicals can modulate multiple biochemical pathways
involved in carcinogenesis and can protect cells from damage from free radicals and
ultraviolet radiation (UVR). The most relevant type of phytochemicals with anticancer
activity are polyphenols, particularly flavonoids, mainly from parsley and celery.

Those with activity in skin tumors and NMSC are resveratrol, 14 cryptolepine, apigenin,13
and curcumin (Diferuloylmethane).1> Curcumin was particularly evaluated for SCC. A
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phase | trial in humans demonstrated that 8000 mg/day curcumin were non-toxic when
taken orally for 3 months, and suggested biologic effect in premalignant lesions, including
arsenical Bowen’s disease and oral leukoplakia.16 Phytochemicals with photoprotective
activity include silibinin2 and curcumin.

Curcuminoids: Curcuminoids are a spice with a yellow color extracted from the

roots of the Curcuma longa herb (Turmeric), which belongs to the ginger family.

Curcumin is also known as “Golden spice’ because of its yellow color found in curry
powder.15 Curcuminoids consist of diferuloylmethane (curcumin), desmethoxycurcumin,
and bisdemethoxycurcumin.® A study in human oral squamous cell carcinoma (HNO97 cell
line) showed inhibition in proliferation, morphological changes (apoptosis-like), alterations
in cell cycle distribution, and DNA damage.1® Also investigators found apoptosis induction
and suppression of colony-forming ability in a time-dependent manner.1°

Silymarin/Silibinin: Silymarin is isolated from the seed of milk thistle (Silybum marianum,
Astteraceae family), which is an annual or biennial Mediterranean native herb.12 Silibinin
is a constituent of silymarin. Investigators found protective effect of silbinin against

UVB induced-photocarcinogenesis. Silbinin accelerated the removal of UVB-induced DNA
damage products and reduction of tumor number, multiplicity, and volume in p53+/+
mice.12 They also reported a silbinin effect against UVB-induced genomic instability;
inhibitory effect against skin SCC/BCC growth and proliferation; induction of apoptotic
cell death of skin epidermal cells after UVB exposure; inhibitory effect on molecular
expression and activation of inflammatory molecules and oxidative pathways (essential

in tumorigenesis); and a inhibitory effect against drug-resistant BCC cells (via targetin
EGFR/AKT and Hedghog pathway).12

Cannabinoids: Cannabinoid receptors are expressed in both NMSC and melanoma.1’
Studies have shown Jn vivoand in vitro effects on NMSC.17 In mice, local administration
of cannabinoids prevented growth and vascularization of malignant epidermal tumor
cells.}” Anandamide, an endocannabinoid, may be elevated in skin tumor cells, leading to
endocannabinoid-induced apoptosis and tumor cells death.1” No study has been performed
in humans, yet. Furthermore, cannabinoids may have immunosuppressive potential and
tumor promoting effects.18

2. Herbal formulas:

Most of the preparations found on the internet are herbal ‘“formulas’ of mixed compounds,
including zinc chloride, urea, apricot pits, bloodroot and goldenseal .® Of these, escharotic
agents are the most notorious, with corrosive properties that produce eschars and scarring.
The most frequently used escharotic agent is “black salve”.19

2.1 “Black salve”: “Black salve” paste has been widely promoted for its supposed
ability to eradicate BCC through topical application on social media and online forums.1®
The composition of “black salve” varies, but it usually includes zinc chloride, and powdered
bloodroot from Sanguinaria canadensis. Bloodroot probably inhibits nuclear factor-kappa

B (NF-kB), inducing selective apoptosis of cancer cells in Jin vitro.1® Histopathological
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analysis showed scarring, granulomatous responses, extensive necrosis, and suppurative
inflammation.20 “Black salve” treatment efficacy for BCC varies, from complete remission
with no residual tumor on biopsy to residual infiltrating BCC.20 The latter is found more
frequently, and moreover, the resulting ulcer from escharotics can last up to 6 months.20 As
escharotics appear to work on the base of direct tissue destruction, the efficacy of “black
salve” depends on the extent of the tumor relative to the amount applied.

II. Complementary and alternative therapies in melanoma:

The most frequent CAM reported among melanoma patients are dietary supplements.3
Reported satisfaction is less than 50% in melanoma patients; mind-body alternatives have
shown higher satisfaction rates.? Interestingly, some research has evaluated its potential role
on systemic/metastatic disease. Table 3 summarizes the findings.

1. Botanical agents (herbs): Melanoma models have shown anticancer effect of
multiple botanical agents through diverse molecular pathways: Tea tree oil (Melaleuca
alternifolia).® slippery elm (Ulmus pumila), chaparral (Larrea tridentata),?* Alpinia
galanga,?? flower buds of Henna (Lawsonia inermis),?3 young green barley (Hordeum
vulgare L.),?* the desert plant Anastatica hierochuntica?® homeopathic mother tincture
(Phytolacca decandra),?8 gurmar or woody climber tree (Gymnema sylvestre)2” Hibiscus
rosa-sinensis flower extract,?8 Lingzhi (Ganoderma lucidum),?® and yellow jessamine
(Gelsemium sempervirens).10 Ferula species mixed with derivatives of curcumin showed
no cytotoxic effect on SK-MEL-28 melanoma cells.3 Finally, the water extracts of
Solanum nigrum, a herb in traditional Chinese medicine, has cytotoxic effect against human
melanoma cell lines and inhibited the metastasis of mouse melanoma cells.3!

1.1 Phytochemicals: Phytochemicals with proven in vitro activity in melanoma

models are: Capsaicin, found in chili peppers;32 genistein, found in soybeans:33 indole-3-
carbinol, found in vegetables including broccoli, cauliflower, and brussels sprouts;34
proanthocyanidins, found in cocoa, grapes, apple, tea and red wine;3° resveratrol, found

in grapes, peanuts, mulberries, cranberries, and eucalyptus;1# fisetin, found in strawberries;
mangoes, kiwis, apples, grapes, persimmons, cucumbers and onions;36 luteolin found in
carrots, peppers, celery, olives, peppermint, thyme, rosemary, and oregano;3’ apigenin,
found in as parsley, celery, artichokes and chamomile;13 betulinic acid, found in the birch
bark;38 quercetin, found in apples, berries, and onions; Berberine, found in roots of plants
from the genus Berberis;3® Pancratistatin, obtained from the beach spider lily (Hymencallis
littoralis);3° Paradise tree extract, isolated from the Lakshmi Taru (Simarouba glauca):3® and
silymarin (Silybum marianum).12 Some of the propolis compounds have shown biological
activity, such as chrysin, which has been shown to stimulate IL-2 and IL-10 expression

in murine melanoma cells, and galangin, which downregulates ERK 1/2 and activates p38
MAP kinases in human melanoma cells. Chitosan nanoparticles containing limonene and
limonene-rich essential oils (Citrus sinensis and Citrus limon) showed viability reduction on
melanoma cell line A375, but the mechanism is unknown.40

Of note, some phytochemicals have shown potential benefit on metastatic disease. For
instance, catechins (present in green tea extract) have been shown to modulate cancer
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cell growth, metastasis, angiogenesis, and other aspects of cancer progression by affecting
different mechanisms.#! Epidemiological studies suggest that regular consumption of green
tea and ginseng attenuates the risk of many cancers. The main catechin with anticancer
activity in green tea is epigallocatechin-3-gallate, with evidence showing promising effects
in melanoma models.*!

Curcumin: Curcumin anti-neoplastic and anti-angiogenic effects have been reported widely.
Multiple studies have used curcumin or its analogues,*2 because of its known potent anti-
angiogenic, antiproliferative and proapoptotic effects in melanoma cells.*3 In contrast to
NMSC, no human studies on melanoma patients have been reported to date.

How curcumin exerts its antitumoral effects in cutaneous melanoma is yet to be completely
elucidated, but it involves anti-inflammatory and anti-oxidative pathways which allow it

to selectively target melanoma cells.3? It has been described to interact with NF-kB,44
caspases, MiRNA, Bcl-2 protein expression,** inducible nitric oxide synthase inhibition,*
downregulation of DNA-dependent protein kinase catalytic subunit; and upregulation of p53,
p21, p27, checkpoint kinase 2.5 Also by activation of mammalian sterile 20-like kinase 1,
downregulation of phosphatase of regenerating liver-3 expression, lowering levels of STAT3
and JAK-2 protein phosphorylation,** pore opening of mitochondrial permeability transition
with activation of cell death pathway, inhibition of matrixmetalloproteinase-2 activity, and
downregulation of AKT/mTOR, among other effects.43 Non-selective inhibition of cyclic
nucleotide phosphodiesterase 1-5 has also been described.43 Curcuminoids have also shown
anti-cancer activity, such as EF24, which inhibits the NF- kB; DM-1, modulating iNOS and
COX-2 gene expression; and D6, inducing overexpression of heat shock proteins, among
others.42

Because of the limited oral bioavailability of curcumin, different mechanisms have

been tested to improve delivery: micelles; transdermal presentations; chitosan-coated
nanoparticles; among others. When cooked, curcumin decomposition products include
deketene curcumin, with proven toxicity on melanoma cells. Visible light and combined
red and blue light irradiation could synergize with curcumin enhancing apoptosis in human
melanoma cells.*2 However, stimulation of natural killer cells with curcumin reduced

the level of 1L-12- induced IFN-y secretion and production of granzyme-B or IFN-y.42
These latter immunologic effects imply that curcumin might also adversely affect the
responsiveness of immune effector cells to clinically relevant cytokines that possess anti-
tumor properties. When evaluating effects on metastatic disease, oral administration of
curcumin alone or through chitosan-coated nanoparticles in melanoma-tumor-bearing mice,
inhibits the lung metastasis of melanoma by as much as 80%, increasing survival by
144%.42

Berberine: Berberine is a natural isoquinolone alkaloid which can be extracted through
the roots of plants from the genus Berberis.3? It increases melanoma cell levels of reactive
oxygen species (ROS) which causes AMP-activated protein kinase (AMPK) activation,
altering the activity of several signaling pathways.3° Signaling molecules such as ERK and
p38 MAPK are downregulated preventing invasive effects on cancer cells. A reduction in
COX-2, PGE2 and PGEZ2 receptors prevents cancer cell migration, decreasing metastatic
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potential for melanoma cells.3° Berberine has been tested on the B16F10 melanoma cell
lines through in vitro and in vivo tests in combination with doxorubicin. Berberine and
doxorubicin combination caused tumor volume (85%) decrease and weight (78%) loss when
compared to control mice.39

Pancratistatin: Pancratistatin is obtained from the beach spider lily (Hemanocallis littoralis).
It is thought that targets mitochondrial vulnerabilities which are unique to cancer cells. It
induces apoptosis in melanoma cells in vitro. 3 When combined with tamoxifen, it was
more effective that either agent alone both in the A375 and G361 human melanoma cell
lines.39

Cannabinoids: Although endocannabinoid system apparently does not influence melanoma
growth and progression, a study showed that cannabinoid type 1 receptor might serve

as a tumor-promoting signal in human melanoma cells.18 Moreover, activation of
cannabinoid receptors in melanoma cells showed a decrease in angiogenesis, proliferation,
and metastasis, by altering Akt protein and pRb phosphorylation.1” Anandamide, 2-
arachidonoylglycerol, and palmitoylethanolamide have proven anti-melanoma effects in
murine models. Additionally, mice treated with Tetrahydrocannabinol have shown inhibition
of tumor growth and decreased melanoma viability and proliferation.1’

2. Herbal formulas:

“Black salve” (Sanguinaria canadensis) has shown to induce melanoma-cells death

through caspase signaling pathway and oxidative stress. We found 2 cases of melanoma
treated with topical “black salve” by patient’s initiative. In both cases, the site of the
application presented ulceration and evolved with local recurrence and metastatic disease.20
Furthermore, eschars formed by this formulation can mimic melanoma and obscure clinical
evaluation.

3. Vitamin C:

At millimolar concentrations vitamin C reduced cell viability, invasiveness, and induced
apoptosis in vitro. At micromolar concentrations promoted cell growth, migration, and cell
cycle progression, and protected against mitochondrial stress, with higher tumor volume in
mice compared to control group. Furthermore, vitamin C displayed synergistic cytotoxicity
with Vemurafenib.46

Discussion:

In this article, we have reviewed the published data on CAM on skin cancers. It is
undeniable that many patients look for and use CAM therapies, so clinicians must be
informed regarding the different compounds (Figure 1). The attitude and perception of
CAM is improving among physicians, as show in an Italian study where 42% believed that
CAM could have an integrative role.4’ It is important to highlight that many ‘conventional’
dermatologic treatments widely used nowadays, have derived from “natural’ compounds
(e.g., tacrolimus, 8-methoxypsoralen, podophyllin, and salicylates, among others).1 We
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believe that a comprehensive knowledge of the role of CAM (Table 1) can strengthen the
patient-physician relationship, potentially improving patient care.!

There are several CAM therapies used on patients with skin cancer, and while most studies
are in an experimental phase and have never been formally tested in humans, some have
proven biological plausibility with potential clinical utility in the future. Clinicians should
keep in mind that patient satisfaction from CAM ranges from 20% to 86% and specifically
ask their patients about concurrent or past CAM use.*8 Asking patients regarding CAM use
is important given there are inherent risks associated to CAM usage, including (1) avoidance
and/or delay of assessment of conventional treatments, (2) potential side effects as a direct
result of the CAM itself or from the (3) interaction with concurrent or future conventional
therapies. For instance, turmeric has been found to decrease CYP450 activity and to inhibit
cyclophosphamide-induced apoptosis and tumor regression. For specific side effects and
interactions with specific agents see weblinks in Table 1. Of CAM users, 37% have found
to be at risk of interaction with their conventional therapies; and for Chinese herbs, this can
reach up to 88%.49 This has special relevance when treating patients with comorbidities
that use anticoagulants/antiplatelets or nonsteroidal anti-inflammatory drugs, where the
risk of interaction is as high as 50%. Other drugs that may harm in combination with

CAM are statins and hypoglycemic drugs.® Particular consequences should be considered
when treating metastatic disease with systemic drugs, where the risk of interaction is

even greater. In patients with systemic melanoma who receive systemic therapy (including
interferon, chemotherapy, BRAF-inhibitors, and ipilimumab) and concurrent CAM use,
the risk of interaction was as high as 85%.4° Clinicians should also consider that CAMs
have the potential of severe medical side effects (e.g. Ginkgo leaf extract has been linked
to intracerebral hemorrhage) and not overlook these compounds. Furthermore, use of
alternative therapies instead of conventional therapies was associated with worse survival
rates for cancer patients.4’

Conclusion:

Even though there is growing evidence for a role of CAM in skin cancer, most therapies
currently used by patients have no formal medical indications and bear possible severe
complications. Physicians should educate themselves on CAMs to further educate their
patients and lower the risk of interactions or the risk of omission of traditional, evidence-
based therapies. We encourage clinicians to specifically ask patients for CAM use, to
evaluate and avoid potential side effects. Despite emerging studies on animals, to date, there
is no evidence from human clinical trials supporting the effectiveness of any CAM in the
treatment of skin cancer, and future research must be done to elucidate their role in this field.
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Figure 1:
Examples of herbs with compounds studied on skin cancer.

Figure 1A: celery (red arrow), grape seeds (green arrow), ground turmeric (curcuma, on
orange arrow), and parsley (blue arrow). Photographs by Karina Carrasco and Leonel
Hidalgo.
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Figure 1B:
1. Ginger; 2. Olives; 3. Parsley; 4. Eucalyptus; 5. Thyme; 6. Mangoes; 7. Apple; 8.

Blueberries (one of the many kinds of berries); 9. Kiwis; 10. Cucumbers; 11. Carrots; 12.
Broccoli; 13. Chili peppers; 14. Pepper; 15. Peanuts; 16. Cauliflower; 17. Celery; 18. Green
tea; 19. Strawberries; 20. Soybeans; 21. Rosemary; 22. Artichokes. Photographs by Karina
Carrasco and Leonel Hidalgo.
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Table 1:

Recommended Internet resources for integrative oncology. Modified from Lopez, et al.>0

Memorial Sloan Kettering Cancer Center

https://www.mskcc.org/cancer-care/diagnosis-treatment/symptom-
management/integrative-medicine

University of Texas MD Anderson Center, Integrative Medicine
Program

https://www.mdanderson.org/patients-family/diagnosis-treatment/care-
centers-clinics/integrative-medicine-center.html

Natural Medicines Comprehensive Database

https://naturalmedicines.therapeuticresearch.com

National Center for Complementary and Integrative Health

www.nccih.nih.gov

National Cancer Institute: Office of Cancer Complementary and
Alternative Medicine

https://cam.cancer.gov

American Institute for Cancer Research

WwWw.aicr.org

Society for Integrative Oncology

www.integrativeonc.org
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