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Abstract

Background: There is ample evidence to support the safety and efficacy of
the topical anticancer cream Curaderm in the treatment of non-melanoma
skin cancers. Curaderm contains the natural glycoalkaloid solamargine in the
form of BEC, which has been established as a novel antineoplastic agent. BEC
is the initials of the inventor of the described technology. It is known that
BEC expresses anti-melanoma properties in cell culture and animals. Because
of potential metastasis, clinical work with BEC on melanoma was stalled.
However, recent studies show that BEC has anti-metastatic properties and
this, together with currently better understanding of the mode of anti-cancer
actions of BEC, has led to the treatment of a patient who refused to have sur-
gery for her clinically diagnosed stage II melanoma. Treatment: A 67-year
woman had a birthmark that developed into a clinically diagnosed stage II
melanoma and was treated with topical application of Curaderm twice daily
for 7 weeks. Results: The pattern of response of the melanoma to Curaderm
therapy was similar to that observed when basal cell carcinoma is treated with
Curaderm. The melanoma responded rapidly to the treatment and in 7 weeks
the lesion was removed with no demonstrable side effects. The cosmetic end
result was very acceptable. Conclusion: The clinical resolution of the mela-
noma with Curaderm pharmacotherapy conforms to the cell culture and
animal observations that solasodine rhamnosides, and thus Curaderm, is very
specific and efficacious for the first in man treatment of melanoma, creating
the possibility of a simple treatment for melanoma. Further investigations
with controlled clinical trials are warranted.
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1. Introduction

Melanoma is a serious form of skin cancer that starts in cells known as melano-
cytes.

Melanoma is more dangerous than other skin cancers because of its ability to
spread to other organs more rapidly.

Approximately 132,000 new cases of melanoma are diagnosed worldwide each
year, according to the World Health Organization.

Melanoma is the least common but the most deadly skin cancer, accounting
for only about 1% of all cases, but the vast majority of skin cancer death. In 2020,
it is estimated that there will be 100,350 new cases of melanoma in the United
States and 6850 deaths from the disease [1].

Melanoma of the skin is the third most commonly diagnosed cancer in Aus-
tralia (excluding non-melanoma skin cancer). In 2015, 13,694 new cases were
diagnosed in Australia, and in 2018, 1429 people died [2].

Annual treatment costs for melanoma ranged from US$44.9 million among
Medicare patients with existing cases to US$932.5 million among newly diag-
nosed cases across all age groups in the USA [3].

Australia is considered to be the skin cancer capital of the world, and, in Aus-
tralia, the lifetime cost of skin cancer is estimated at $44,796 per melanoma and
$2459 per non-melanoma skin cancer [4].

There are different types of melanomas and there are unique differences
among each type. Cutaneous melanoma, or melanoma of the skin, is the most
common type of melanoma worldwide. Five stages of melanomas have been de-
fined ranging from Stage 0 to Stage IV with Stage IV being the most serious.

This communication centres on a Stage II melanoma case. Stage II melanoma
is usually treated by surgery (wide excision) to remove the melanoma and a
margin of normal skin around it. Although not popular with all doctors, imi-
quimod cream or radiation therapies are also used instead of surgery.

In 1987 it was first reported that plant-derived glycoalkaloids solasodine gly-
cosides, including solamargine, solasonine, mono- and di-glycosides of solaso-
dine, known as BEC [5], induced remarkable antineoplastic effects in cell culture
[6] and in animals [7] and anticancer effects in humans [8] [9] [10] [11] [12].

Since then, a plethora of further investigations has resulted in the placement
of BEC and its individual components as very promising antineoplastic agents
with vast potential to serve as targeted anticancer agents [13]. With BEC, sola-
margine accounts for 86% antineoplastic activity and solasonine accounts for 9%
antineoplastic activity, whereas, the mono- and di-glycosides of solasodine con-
tribute 5% anticancer activity. The anticancer activity of these glycoalkaloids is
considered to be concerted and additive [14].

The governing principle that determines the potency of antineoplastic activity
is the plant sugar rhamnose that forms part of the glycoalkaloids [15]. BEC tar-
gets specific mutant proteins on cancer cell membranes that act as specific re-
ceptors. After binding to these characterised specific receptors [16] [17] [18] [19]
[20], BEC is internalised by cell receptor-mediated endocytosis followed by the

DOI: 10.4236/jct.2020.1110052

618 Journal of Cancer Therapy


https://doi.org/10.4236/jct.2020.1110052

B. E. Cham

anticancer sequelae of identifiable antineoplastic properties on a variety of bio-
logical pathways, including cell survival pathways [21], tumour suppressor
pathways [22], lysosomal pathways [23], mitochondrial pathways [24], caspase
activation pathways [25], death receptor pathways [26], protein kinase pathways
[27] and signal pathways that impede invasion/migration [16] [27] and mul-
tidrug resistance [16] [28].

BEC exhibits much higher cytotoxic effects on cancer cells than currently used
antineoplastic agents such as vinblastine, vincristine, camptothecin, cisplatin,
5-fluorouracil, gemcitabine, epirubicin, cyclophosphamide, taxol and doxorubi-
cin [29].

Furthermore, the absolute concentrations of these drugs to obtain comparable
efficacy as BEC is in the order of 6 - 40 times higher [30].

Moreover, the therapeutic index (TI: also referred to as the therapeutic ratio)
is much higher for BEC compared with other antineoplastic agents as shown
with cell culture studies [31] and animal studies [32]. The high TT of BEC trans-
lates to high safety margins.

BEC is active against a wide variety of cancer cells, such as ovarian cancer
[33]), basal cell carcinoma [34], squamous cell carcinoma [35], melanoma [36],
colorectal cancer [37], bladder cancer [38], oral epidermoid carcinoma [39],
breast cancer [28], leukemia [40], prostate cancer [41], liver cancer [42], lung
cancer [43], pancreatic cancer [44], gastric carcinoma [45], renal cancer [34],
uterine cancer [33], mesothelioma [46], glioblastoma [47] and osteosarcoma
[22].

In addition, BEC has curative properties in animals with terminal cancer [7]
[15].

Earlier cell culture studies with melanoma showed that BEC, in a dose de-
pendent manner, caused apoptosis and was very effective against melanoma cells
with a high safety margin (TI = 3.6) [30]. It was also reported that intra-lesion
injection of BEC into a large melanoma on a horse resulted in elimination of the
melanoma [31].

Later studies with Solanum incanum extract, that is similar to BEC, confirmed
that the extract induced apoptosis in murine B16 melanoma cells in vitro.

Intralesion injection in vivo decreased the tumour size of the regional mela-
noma in the footpad. Moreover, intraperitoneal injection of the extract inhibited
the growth and the number of established melanoma metastases in the lungs
[36].

The specificity of BEC towards cancer cells has been confirmed by many in-
vestigators. In particular, a recent study has reported the effect of solamargine
(the main active anticancer component in BEC) on human melanoma cancer
cells [23].

The investigators demonstrated that solamargine rapidly, selectively and ef-
fectively inhibited the growth of metastatic and primary melanoma cells, with
minimum effect on normal and benign melanoma cells. Solamargine showed

high efficacy in vitro, particularly against the vertical growth phase of melanoma
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cells.

Recent studies have demonstrated that solamargine has potent anti-metastatic
properties [27] [36] [44].

BEC, in a pharmacotherapy cream formulation Curaderm, has been approved
in Europe as a Medical Device Class 1 for the indication of topical treatment for
basal cell carcinoma of the skin. Studies and publications attest to the efficacy
and safety of Curaderm in the treatment of nonmelanoma skin cancers resulting
in remarkable cosmetic outcomes [8] [9] [10] [11] [12] [48]-[62].

The contra-indication for Curaderm to date has been, to avoid treatment of
melanoma, because it was considered that melanoma could possibly metastasise
during Curaderm therapy.

However, more recent studies have reported that BEC and/or its components
display anti-metastatic properties by blocking epithelial mesenchymal transition
[63], and suppressing the invasive capacity of cancer cells by downregulation of
Matrix metalloproteinases (MMPs) MMP-2 and MMP-9 expressions and activi-
ties [27].

With this information, it seemed reasonable to test Curaderm pharmacother-
apy on a clinically diagnosed cutaneous stage II melanoma, especially because

the patient refused surgical or other procedures.

2. Patient

A 67-year female subject had a birthmark on the left upper arm that remained
unremarkable up until 4 months prior to treatment. During those 4 months, the
patient observed that the birthmark started to change by rising above the skin
and becoming very itchy. The surface of the lesion had changed by the appear-
ance of multiple circles inside the lesion. Ulceration started by the appearance of
a tiny opening within the lesion, which secreted a clear fluid that avidly attracted
flies. The border of the lesion started to change and was becoming asymmetrical.
At the time of examination, the lesion was approximately 2.3 cm wide and pro-
truded approximately 6 mm from the skin. Prior to the observed changes, there
was no protrusion and the lesion was flat. The patient did not suffer from other
conditions and appeared healthy. Physical examination revealed that there were
no regional palpable and axillary lymph node involvements. The patient was
scalpel-phobic and refused to have a biopsy taken. Without a biopsy, it was not
possible to accurately measure the Breslow thickness. The following changes
were observed over the 4 months prior to Curaderm pharmacotherapy. The le-
sion became asymmetrical, the border of the lesion became irregular, there was
swelling within the lesion and the overall changes followed an evolutionary pat-
tern. According to the American Academy of Dermatology descriptions, the le-
sion was classified as a stage II melanoma [64].

Curaderm is a cream formulation for topical use for actinic keratosis and
non-melanoma skin cancer. Curaderm contains 5 mg% BEC, 5% urea and 10%
salicylic acid in a stabilised cetomacrogol base. Curaderm was supplied by
Curaderm Global Limited.
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Treatment with Curaderm

Just prior to the commencement with Curaderm therapy, 50 micrograms of
BEC in 50 microliters of Dimethylsulphoxide (DMSO) was topically applied to
the lesion and beyond the lesion to test for possible sensitivity [65].

The following treatment procedure of Curaderm was explained to the patient:

1) Wash the lesion and the surrounding area with a mild non-irritating soap.

2) Rinse with water.

3) Dry thoroughly.

4) Unscrew the lid of the Curaderm tube and remove the protective foil that
covers the aperture in the lid of the tube.

5) Apply Curaderm cream to the lesion by gently squeezing the tube, just
enough cream to cover the lesion. Do not apply the cream in large quantity and
do not extend the cream more than 0.5 cm onto the apparently normal skin
surrounding the edge of the lesion.

6) Cover the lesion with an occlusive dressing (micropore) until the next ap-
plication of Curaderm.

7) Apply the cream to the lesion twice daily every 12 hours.

8) Stop treatment only when the lesion has been completely ablated and re-

placed with normal skin.

3. Results

Figure 1 illustrates the lesion before treatment with Curaderm. The diameter of
the melanoma was 2.3 cm (Figure 1(a)) and protruded 6 mm from the skin sur-
face with slight swelling of the lesion that contained some hair follicles (Figure
1(b)).

Topical application of BEC in DMSO solution showed no sensitivity effect.
With Curaderm pharmacotherapy the melanoma responded rapidly. Swelling
and erythema of the lesion occurred after the second application of Curaderm.
This was followed by ulceration of the lesion with deeper tissue involvement.
During ulceration, the lesion appeared fragmented and, thereafter, new appar-
ently normal cell growth ensued.

Figure 2 shows the lesion at 4 weeks of treatment with Curaderm. Treatment
continued until there was no further reaction of Curaderm with the lesion. The
total treatment period was 7 weeks.

After treatment, the lesion appeared completely clean, devoid of any frag-
mented particles with some scar tissue in the centre of where the melanoma was.

Figure 3(a), Figure 3(b) illustrate the lesion 7 weeks after commencement of
treatment. A clear demarcated area where the lesion was is observable. Although
Curaderm was applied beyond the melanoma (approximately 0.5 cm surround-
ing the melanoma), no reaction with the normal skin was observed and a slight
indentation of the skin where the lesion was prior to the treatment was seen
(Figure 3(b)). The patient did not experience any pain at the site of Curaderm

application or elsewhere.
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(a)

(b)

Figure 1. (a) Before treatment the lesion was approximately 2.3 cm (actual scale 1:1) in
diameter and had changed significantly during the previous 4 months; (b) Before
treatment the lesion protruded approximately 6 mm.

Figure 2. At 4 weeks of treatment the lesion
eroded deep down to the dermal layer.
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(®)

Figure 3. (a) The lesion 7 weeks after commencement of treatment with
Curaderm showing a clear demarcated area where the lesion was; (b) No
reaction with the normal skin was observed and a slight indentation of
the skin is observed where the lesion was prior to the treatment.

4. Discussion

The incidence of malignant melanoma and consequential mortality is on the
rise. Malignant melanoma has the highest mortality rate of all skin cancers. Sur-
gical excision represents the primary treatment for malignant melanoma. On
occasions, however, for a variety of reasons, surgery may not be possible, or re-
fused by the patient’s personal wishes.

Topical Curaderm is a cream formulation that contains BEC. BEC is com-
posed of a mixture of naturally occurring glycoalkaloids of which solamargine
and solasonine are the main components. Curaderm has been approved as a
Class I Medical Device in Europe for the treatment of basal cell carcinoma. In
recent years Curaderm has been shown to also be effective against keratosis and
in situ squamous cell carcinoma.

BEC is a promising antineoplastic agent for melanoma as shown in cell cul-

ture studies and animal studies [30] [31] [36]. However, because of possible me-
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tastasis, and thus potentially serious ramifications, not much further clinical
work with BEC and melanoma has transpired.

Recent studies have shown that BEC has anti-metastatic properties and this,
together with better understanding of the antineoplastic mechanism of action of
BEC, has opened possibilities for the application of BEC to metastasis-prone
cancers.

Such reported studies have led to the treatment of a stage II clinically diag-
nosed malignant melanoma with Curaderm, resulting in the elimination of the
lesion with no demonstrable side effects. A shortcoming of the current study is,
that due to the patient’s insistence, no biopsies were taken before and after
treatments. However, it has been shown that solamargine triggers cellular necro-
sis rapidly, selectively and effectively in metastatic and primary melanoma cells,
with minimum effect on normal and benign melanoma cells [23]. Such observa-
tions give credence that the clinically diagnosed melanoma treated with Curaderm
was malignant.

The pattern of response of the melanoma to Curaderm therapy was similar to
those observed when cutaneous basal cell carcinomas are treated with Curaderm
[9].

Compelling evidence of safety has previously been reported when patients ap-
plied Curaderm twice daily for 14 weeks [8] [9] [16] [31] [60].

The cosmetic end result was very acceptable, the patient is being followed up.
To date the patient has been followed up for over six months after cessation of
Curaderm pharmacotherapy and there has been no relapse of the lesion. It is in-
teresting that when Curaderm was applied to the surrounding apparently nor-
mal skin, no reactions were observed, in accordance with the treatment findings
of non-melanoma skin cancers with Curaderm therapy [8] [9] [16] [30] [60]
[65]. This indicates specificity and selectivity of Curaderm towards cancer cells,
as has been shown in cell culture and animal studies.

During treatment with Curaderm, an indentation occurred at the area where
the melanoma was positioned. The depth of the indentation had progressed into
the dermal layer of the skin, providing some support that the lesion was a stage
IT melanoma. During the latter stage of the treatment, the lesion stopped ulcer-
ating and then reverse coursed and slowly healed. Minor complications have
been reported with Curaderm pharmacotherapy when applied to basal cell car-
cinoma and squamous cell carcinoma in situ. In such cases, a small number of
patients have experienced transient pain, pruritis, and irritation at the applica-
tion site of Curaderm cream [8] [9] [20] [50] [52] [53] [66]. However, in the
current case with the melanoma patient, no pain at the application site or else-
where was experienced.

This result was obtained from a single clinically diagnosed stage II melanoma
case. As with all case reports thus far, long follow-up to definitely confirm that
this therapy may be effective in treating melanoma in situ is essential. Further

investigations with controlled clinical trials are warranted and necessary. Phase
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III trials with Curaderm for the indication of stage 0, in sifu, melanoma are
planned.

5. Conclusion

Curaderm, containing solamargine and solasonine in the form of BEC, is very
effective and safe in the treatment of actinic keratosis, basal cell carcinoma and
in situ squamous cell carcinoma. Cell culture and animal studies with BEC have
resulted in the safe elimination of a wide variety of cancers, including mela-
noma. The fact that BEC additionally has anti-metastatic properties has led to
the first in man treatment of melanoma with Curaderm. Seven weeks of
Curaderm therapy resulted in the removal of the melanoma with a good cos-
metic outcome. Many studies are necessary to determine the safety and efficacy
of BEC and Curaderm for the possible treatment of melanoma. Until then, sur-

gical procedures for melanoma treatments are recommended.

6. Statement of Ethics

Informed consent was obtained from the patient who refused to have surgery or

other treatment regimens.
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