
While the 
current cosmetic 
market is flooded 
with treatment 
options, most 
available products 
either lack efficacy 
or have a safety 
profile with a less 
than favourable risk/
benefit ratio.



CYSTEAMINE
FOR TREATING 

HYPERPIGMENTATION
Dr Jennifer David discusses the use of cysteamine 5% as a novel first line 

non‑hydroquinone treatment option bridging that gap between safety and 
efficacy in treating hyperpigmentation

ABSTRACT 
The unmet needs for a safe and effective depigmentation 
agent are very significant worldwide, particularly in our 
skin of colour patients. Concerns are most common 
in these populations, yet safe and effective treatment 
modalities are lacking to them.

5% cysteamine can be used to reduce discolouration, 
even skin tone, and improve overall complexion, 
particularly for skin of colour patients. The physiologic 
activity of cysteamine in skin pigmentation was 

discovered in 1966 by Professor Chavin, a researcher of 
the American Museum of Natural History, while studying 
the skin of goldfish. Learning about these results, Drs 
Fitzpatrick, Frenk, Pathak, Bleehen, the grandfathers of 
pigmentation research, investigated the depigmenting 
effectiveness of cysteamine and observed in 1968 that 
cysteamine was significantly stronger than hydroquinone 
in vivo. However, the instability and skunky odour 
of cysteamine prohibited its formulation as a topical 
treatment, until 50 years later when a providential 

laboratory accident lead to a dramatic improvement in its 
stability and odour. Cysteamine was now usable in a 5% 
topical formulation.

A case series presented at the AAD 2013 validated its 
potent action in human and subsequent high standard 
clinical trials confirmed its significant pigment correction 
effectiveness. Emerging results of the clinical efficacy, 
safety, and tolerability of cysteamine 5% are making it a 
very interesting first line non-hydroquinone treatment 
for melasma and other hyperpigmentation concerns.

D
ISORDERS OF HYPERPIGMENTATION, 
most notably melasma and post‑
inflammatory hyperpigmentation, 
afflict a great deal of psychological 
stress on patients and remain a top 
concern at dermatology office visits1. 

These disorders also have a disproportionately higher 
rate of occurrence in the skin of colour population, 
which include those of African, Asian/Pacific Islander, 
Caribbean, Indian, Middle Eastern, and/or Latino 
descent. While the current cosmetic market is flooded 
with treatment options, most available products either 
lack efficacy or have a safety profile with a less than 
favourable risk/benefit ratio. Adverse events and 
drawbacks such as exogenous ochronosis, skin atrophy, 
photosensitivity, post‑inflammatory hyperpigmentation 

and worsened hyperpigmentation have created a very 
large unmet need for a product that is both safe and 

effective1–4.
Hydroquinone has remained the gold standard 

amongst topical bleaching creams in the United 
States despite controversies regarding its 

safety profile. While the increased risk of 
renal carcinoma noted in rodent models 

taking oral hydroquinone was never 
directly correlated to topical human 
consumption, this along with the risk of 

exogenous ochronosis was enough to generate a warning 
report from the World Health Organisation (WHO) in 1997 
and to implement a ban and strict regulation for the use 
of hydroquinone in Europe, Japan and a number of other 
countries in the early 2000s5,6. 

Innovative approaches for treating hyperpigmentation 
started centuries ago, and a variety of agents were 
utilized to lighten disfiguring hyperpigmentation, 
including applications of borax, sulfur, tincture of iodine, 
potassium and sodium hydroxide, and ammoniated 
mercury. Prepared in complex formulations, they proved 
to be highly poisonous, and many produced rapid 
desquamation of the epidermis7,8. Intensive research on 
depigmenting agents in the 1960s led to the discovery 
and first clinical evidence of a molecule that was safe in 
mammals yet effective in inhibiting melanogenesis. 

The discovery of the physiologic 
activity of cysteamine in skin 
pigmentation
Professor Chavin was a researcher of the American 
Museum of Natural History studying fish physiology. In 
the 1960’s he became curious about the metabolic 
functions of cysteamine, a natural antioxidant, in fishes. 
For one of his experiments, investigating the physiology 
of fish colouration, he injected cysteamine into the skin 
of a black goldfish. The goldfish scales changed from 
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Figure 2 Investigator and patient assessment of cysteamine treatment

Figure 1 Biological pathway of melanogenesis

black-gold to a light-silver colour. Professor Chavin and 
his research team had discovered the physiologic activity 
of cysteamine in the regulation of skin pigmentation9,10.

As the battle was raging in the 1960s for the discovery 
of safe and effective depigmenting agents, a number of 
pre-eminent pigmentation researchers led by Drs 
Fitzpatrick, Fenk, Pathak and Bleehen investigated the 
depigmenting activity of cysteamine in vivo and 
demonstrated its superior efficacy compared to 
hydroquinone on mammalian skin11,12. Years later, Dr. Qui 
was the first to quantify its potency and observed 80% 
melanin synthesis reduction in vitro13. The very potent 
depigmenting activity of cysteamine was validated.

Cysteamine: a physiologic  
pigment regulator
Cysteamine is the simplest aminothiol physiologically 
produced in mammalian cells. As a product of natural 
degradation of the essential amino-acid L-cysteine, 
cysteamine is biosynthesized during the co-enzyme A 
metabolism cycle14.  The physiological level of cysteamine 
is well distributed in mammalian tissues, and its natural 
concentration is highest in mammalian milk. In milk, as 
well as in other tissues, this molecule acts as an intrinsic 
antioxidant and is known for its protective role15,16. 
Cysteamine is an agent with a proven safety profile, and it 
is antitumor, anti-carcinogenic, and anti-mutagenic 
effects are well recognised17.

In the skin, the intrinsic antioxidant activity of 
cysteamine acts by lightening melanin in the corneal 
layer. Melanin in the corneal layer of the epidermis can 
exist in an oxidized dark form or in a reduced lighter 
form. Reductant molecules can thus reduce melanin in 
the corneal layer to their reduced lighter form. This is, for 
instance, the mechanism of skin lightening action of 
ascorbic acid, which is used in high concentrations in 
cosmetic skin lightening products. Cysteamine is shown 
to be an effective reductant molecule and thus lightens 
melanin by reducing them to their lighter form in the 
superficial layer of the epidermis18, 19.

Other mechanisms have been set as hypotheses to 
explain the effect of cysteamine. Cysteamine has 
been shown to act not through melanocytotoxicity, 
but via the inhibition of melanin synthesis to produce 
depigmentation20. However, the mechanism of the 
inhibitory effect of cysteamine on melanin synthesis 
is not yet thoroughly understood. Cysteamine is a 
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corneal layer.

90% of patients noticed moderate to significant improvements of their pigmentation concerns 
(JDT, 2018*). 92% of patients noticed significant improvements, while the investigator observed 
improvement in all patients in a 16-weeks, double-blind, randomized, vehicle-controlled clinical 
study of cysteamine 5% (Cyspera) on 50 melasma patients in 2015
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 INVESTIGATOR’S GLOBAL PATIENT’S VIEWPOINT
 ASSESSMENT ON EFFICACY

 PLACEBO CYSTEAMINE PLACEBO CYSTEAMINE

NO EFFECT 60% 0% 35% 10%

MODERATE 40% 45% 65% 40%

SIGNIFICANT 0% 55% 0% 50%

COMPLETE 0% 0% 0% 0%

100% 90%
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Intensive Pigment Corrector

Make a move
to even skin tone

Start Dispensing Cyspera®

Cyspera® is the novel pigment corrector formulated with Cysteamine 5% 
to address the appearance of stubborn discoloration
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92% noticed significant improvements to 
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thiol compound, and thiolic depigmenting agents 
are known to be inhibitors of tyrosinase and 
peroxidase, the two key enzymes involved in melanin 
biosynthesis21. Thiols are also known to scavenge 
dopaquinone and remove it from the melanogenesis 
pathway22. Thiol molecules can act as chelators of 
iron and copper ions, which are implicated in Fenton 
reactions involved in pigment synthesis23.  
Finally, cysteamine has been shown to augment 
intracellular levels of glutathione. Higher levels of 
intracellular glutathione are associated with a shift of 
dopaquinone away from the melanogenesis pathway, 
thus causing melanogenesis to proceed at a slower 
rate24,25 (Figure 1).

Despite its strong depigmenting effect, all efforts for 
making cysteamine into a topical cream for human 
use were fruitless due to the rapid oxidation of its thiol 
moiety. This oxidation would release a very offensive 
odour that could not be covered by perfumes, 
prohibiting its use in topical preparations26. Cysteamine 
was never developed into a depigmenting product.

A providential laboratory accident
After the WHO raised concerns about hydroquinone and 
a number of countries started to ban its use, pigmentation 
researchers resumed their investigations for safe and 
effective alternatives.

Dr Behrooz Kasraee, pigment cell researcher and 
dermatologist specialising in skin pigmentation concerns 
practicing in Geneva Switzerland, was searching for new 
depigmenting agents. He was always using cysteamine as 
the positive control, despite the skunky odour released 
by the molecule during his experiments.

One day of 2010, a providential laboratory accident 
during an assay preparation with cysteamine lead to a 
dramatic improvement in its odour and stability. 
Cysteamine was deodorized and now usable in topical 
preparations.

A novel first-line non-HQ treatment 
option for hyperpigmentation 
Topical cysteamine 5% was born, yet its pigment 
correcting efficacy in humans was to be verified.

Figure 5 A melasma patient 
with an intensive treatment of 
cysteamine 5% Cyspera (15 
minutes short-contact 
application once per day), 
pictured (a) before, (b) after 8 
weeks and (c) after 12 weeks. 
Images courtesy of Dr Huang 
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58% mMASI score reduction in melasma patients by cysteamine 5% 
(Cyspera) vs. vehicle (p=0.0001) in a double-blind, randomized, vehicle-
controlled clinical study on 50 melasma patients in 2015

Figure 4 Modified Melasma Area and Severity Index 
(mMASI) reduction following cysteamine treatment 
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67% melanin index reduction in melasma lesions by cysteamine 5% 
(Cyspera) vs. vehicle (p=0.0001), measured by Mexameter in a double-blind, 
randomized, vehicle-controlled clinical study on 50 melasma patients in 2015

Figure 3 Melanin index reduction  
following cysteamine treatment
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(B) Patient discontinued 
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Cyspera for 4 months (15 
minutes short-contact 
application once per day). (C) 
Patient has maintained 
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the next 5 years (15 minutes 
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once per day, twice-weekly).  

moderate to significant improvement; and 92% of 
patients noticed significant improvements to their 
pigmented lesions. Other clinical trials have confirmed 
the efficacy results and indicated that undesirable effects 
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decreasing melanin content of stubborn pigmentation 
marks (Figure 2–4).

Are the emerging results of the comparison of 
cysteamine 5% versus Kligman’s formula a turning point? 
Kligman’s formula remains to date the dermatologists’ 
treatment of choice for melasma, yet side-effects and 
drawbacks are significant: ochronosis, skin atrophy, 
irritation, photosensitivity, and post-inflammatory 
hyperpigmentation.

In a new clinical study by Dr Karrabi (not yet published), 
the efficacy of modified Kligman’s formula was compared 
with cysteamine 5% (Cyspera) in a group of 50 patients 
with epidermal melasma using mMASI score, investigator 
global assessment, and patients questionnaire. Four 
months of treatment with cysteamine 5% or the modified 
Kligman’s formula showed that the mMASI scores were 
significantly reduced in both groups. Cysteamine 5% was 
more effective in reducing the mMASI score at both 
evaluation points of 8 and 16 weeks, although the 
difference was not statistically significant. Cysteamine 5% 
was significantly better tolerated than the modified 
Kligman’s formula by patients30. Sporadic cases are now 
being reported indicating that melasma patients who are 
resistant to Kligman’s formula can show a significant 
therapeutic response to cysteamine31 (Figure 5–7: before 
and after melasma).

 These results indicate that topical cysteamine 5% is at 
least as effective as the modified Kligman’s formula. Non-
melanocytotoxic and non-photosensitising, cysteamine 
also induces fewer undesirable and adverse effects, and 
even produces anti-mutagenic, anti-carcinogenic, and 
anti-melanoma activities. The high efficacy of 
cysteamine, as well as its high safety profile in contrast to 
Kligman’s formula, makes it a very promising alternative 
for the treatment of hyperpigmentation.

Conclusion
The unmet needs for a safe and effective depigmentation 
agent are very significant worldwide, particularly in our 
skin of colour patients. Concerns are most common in 
these populations, yet safe and effective treatment 
modalities are acutely lacking to them.

Cysteamine’s natural presence in human tissues and a 
long history of human use make it a safe product for 
cosmetic and aesthetic use. Now cysteamine is proving, 
through numerous studies, its high efficacy in skin 
pigment correction, and is a serious contender as a novel 
first-line non-hydroquinone option for the treatment of 
hyperpigmentation disorders.
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