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Abstract
Hyperpigmentation is a common condition affecting all ethnicities, in particular those with darker skin tones. Current treatment interventions are topical hydroquinone and oral tranexamic acid. Due to their potential interaction with melanin production, glutathione, vitamin C have been studied as potential interventions for this condition and also as a cosmetic skin lightening therapy. Whether these are successful interventions on their own is inconclusive. This case study explores combined glutathione and vitamin C, intravenous injection and observes the skin, following an eight-week protocol.
Although firm findings cannot be ascertained from this study, a perceived effect is noted, with no reported adverse events, and further study would be required.
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Introduction
Melanocytes, in the skin’s basal epidermal layer, produce melanin, the pigment responsible for producing skin colour and providing photoprotective protection to the skin.1 Melanogenesis occurs in organelles, within the melanocytes, called melanosomes where dopaquinone is formed when tyrosinase oxidises tyrosine as the first step to forming both eumelanin (brown) and pheomelanin (red) pigments.2 Melanin production, induced by the sun’s ultraviolet (UV) results in the production of reactive oxygen species (ROS).1
Hyperpigmentation, or melasma, of the skin, is a local and acquired hypermelanosis of the skin. It a common condition affecting all ethnicities, however epidemiological studies report higher prevalence in higher pigmented phenotypes.3 The aetiology of this condition is still not fully determined.4 Hyperpigmentation often appear as brown maclules of the face, often affecting quality of life, even in individuals with a small area of pigmentation.5 Hypermelanosis is not fully understood, however it could occur following excessive inflammation to the skin, or from an inability to successfully clear ROS’s, built up from melanin production.1
Gold standard treatment of hyperpigmentation has been topical hydroquinone, but this has been superseded by tranexamic acid (TA), in recent years, following clinical trials that have revealed its effectiveness and safety for treating the condition.5
Glutathione and vitamin C both play a role in melanin production, in different ways and therefore could provide a potential intervention for treating this condition. Glutathione is thought to play a potential role in changing skin colour because in its reduced form it is essential for pheomelanin formation, mediating the switch from eumelanin production to pheomelanin production.6 Reduced glutathione (GSH) is also thought to bind to the copper containing active site of tyrosinase, therefore proposing that glutathione could also inhibit melanin production, via this method.6 Despite these potential mechanisms of action, glutathione’s efficacy for skin lightening skin colour or for improving hyperpigmentation conditions is not proven. A randomized control trial of 60 women, from Bangkok, measuring oral glutathione supplementation on melanin index found

 (
|
) (
©REVIV
 
Global
December
 
2021
) (
4
)
no statistically significant difference between those taking it and the placebo group.7 An alternative method of measuring skin colour may have found a different result. There were no serious adverse events throughout this study, involving 250mg oral supplementation. Oral supplementation of glutathione may not be an efficacious route for administration of glutathione as it can be easily degraded by the intestinal enzyme gamma-glutamyl transpeptidase (GGT), making cellular bioavailability potentially challenging and may have accounted for the result.8 In general, glutathione supplementation has been observed in several clinical trials, with no serious adverse events being recorded.7
Sonthalia et al, in 2018, argue the safety and efficacy of glutathione use parenterally for cosmetic use around cosmetic skin whitening treatments, suggesting evidence for these, in particular parenteral glutathione, was limited to one study of poor design and concluded that there was little convincing evidence in favour of glutathione use for hyperpigmentation, calling for more evidence to explore glutathione’s efficacy and safety for this condition.9 The authors appear to have a clear bias tone against intravenous glutathione use, focusing on the negative aspects of the one study that they explored for this IV intervention. They reported that this study did not show an effective or lasting treatment for skin tone lightening.9 However, the authors explore the studies faults and limitations in detail. This negative outcome could therefore be down to poor study design and not representative of a true outcome. The authors do not suggest this.
Wantanabe et al share the results of a randomized control trial assessing the effect of topical glutathione on melanin index value, moisture content, smoothness, wrinkle formation and elasticity of the skin. Their findings revealed a significantly lower skin melanin index in the 30 women, as well as significant increases in moisture content, suppression of wrinkle formation and improvement in skin smoothness. None of the case subjects reported adverse events, hinting at its safe use.10
Vitamin C, a potent antioxidant exerts several roles supporting skin physiology, including collagen synthesis and photoprotection.11 It is currently a controversial topic, that vitamin C can inhibit melanogenesis. Studies have demonstrated its ability to do this, but some have only revealed weak effects, especially in the absence of vitamin E.12 Vitamin C also has antioxidant properties, which helps to counteract the accumulation of ROS species caused from melanin production and UV radiation.11
A study of 17 patients, measuring the efficacy between tranexamic acid vitamin C showed that independently they both improved melasma statistically significantly, however there was no statistically significant difference observed between the two interventions.5
There are several methodologies for measuring interventions for hyperpigmentation in individuals. High resolution cross polarized digital photographs at different profiles can be taken and can be an effective way of observing the result.13 However, there are also several scores that can be determined for measuring a whitening effect. Calculating the individual typology angle (ITA°) using a spectrophotometer, utilizing a white ceramic plate is one methodology for measuring whitening effect in clinical study. Alternatively, many studies measure either melasma area and severity scoring (mMASI) or Taylor hyperpigmentation scale. Individuals in studies are often scored using the Fitzpatrick methodology to assess baseline
skin type. Scoring methodologies will be subjectivity and therefore, computed and systematic methodologies are more favourable to reduce the chance of subjectivity with these outcomes.

Case Presentation
The case in this study was a 49-year-old, Caucasian female who presented with post-inflammatory hyperpigmentation, diagnosed at a specialist aesthetic clinic. The case is of Greek heritage. Alongside examination, Mediterranean skin type and chronic excessive sun exposure, without SPF protection, were the two risks that helped to establish diagnosis. The case also complained of dark circles under her eyes and a dull skin tone. The case had not previously received any topical or oral treatment for this condition.
Fig. 1 (below) highlights the hyperpigmentation observed and the main areas of concern for the case.
The case had been wearing SPF sun protection on the face for 2 years prior to the study and had a baseline skin care routine that had been long standing for more than 1 year.
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Figure 1. Unedited case photo prior to the treatment displaying significant hyperpigmentation of the lower face and freckling on the mid face. Arrows demarking main areas of concern.

The case received a weekly, multi-nutrient, intravenous (IV) infusion over the course of an eight-week period, having 8 treatments in total. The multi-nutrient IV infusion contained the ingredients, glutathione (3600mg), alongside N-acetyl cysteine (400mg) and vitamin C (500mg). Rationale for this was based upon literature review of relevant nutrients for hyperpigmentation states and adequate certificate of analysis for the safety of an appropriate intravenous infusion.
The case did not change any skin care or SPF habits, keeping them static, as they had been for a long time prior to this study. There were no other treatment interventions, during this study.
Prior to and during the treatment schedule, the case’s blood pressure, heart rate, temperature, oxygen saturation and respiratory rate fell within normal limits. The case reported no side effects from the treatments throughout the study.
[image: ]High resolution, cross polarized photography was not available for this case experiment and the method of measuring the intervention was via standard high-resolution photography and patient perceived effect.
Figure 2: Unedited case photo following the eight-week treatment schedule, displaying a reduction in hyperpigmentation of the lower face and freckling on the mid face with improved under eye skin quality.

The post-treatment image’s lighting is slightly different from the pre-treatment image, despite using the same location and camera for the image, at a similar time of day with the window being covered by a blind. However, the image does highlight several improvements. Firstly, the skin tone is more even. The hyperpigmentation is still present around the lower face, bilaterally, but it is softer with a less marked difference between the two skin tones on the first image. The lighting may account for some of this difference. Secondly, the under-eye region of this case appears improved with reduction of fine lines and improved tone. The freckles are also improved and more blended with the surrounded skin tone. Finally, fine lines on the upper lip are also reduced.
Following the treatment schedule, the case reported a significant improvement in the skin’s tone and quality and was content with her perceived reduction of the hyperpigmentation.
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Figure 3: Comparative photos of the case pre and post treatment schedule.

Discussion
The current literature suggests that glutathione and vitamin C may be helpful stand alone or adjunctive interventions for improving conditions involving hypermelanosis. To date there has been only small scale clinical trials to look into this with only marginal evidence of its efficacy.
Combining these two interventions, in different forms (NAC & glutathione, for example) and providing them to the case in larger, intravenous doses, was tested during this case study, with perceived improved outcomes. With the lack of
standardised calculations of skin colour or advanced photographic methods for recording findings, this case is limited in its ability to make a firm judgment, however the perceived result is apparent, following the intervention.
It would be appropriate to explore the same experiment considering cross polarized photography, mMASI scoring, skin melanin index scoring and spectrophotometer use, to measure pigmentation outcomes. Additionally skin moisture, wrinkle definition, skin smoothness and firmness could be quantified via several specialist sensors or devices, manufactured for theses purposes. Testing the safety of this multi-nutrient infusion by monitoring renal and liver function throughout the experiment would also be beneficial when intravenous glutathione is used. Comparing these interventions with placebos will also be beneficial to establish potential efficacy of this intervention.
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