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1. Abstract 

1.1. Aim 

This pilot investigation aimed to assess the impact of a propri- 

etary glycine and N-acetyl cysteine (NAC) ethyl ester complex 

on quality-of-life (QOL) measures as well as blood levels of 

antioxidant, inflammatory and toxicant status. Recent evidence 

suggests that esterification of NAC enhances its bioavailabili- 

ty compared to NAC alone. The addition of glycine is thought 

to further promote glutathione synthesis, potentially amplifying 

antioxidant effects. The primary goal of the current trial was to 

evaluate both the subjective (experiential) and objective (labo- 

ratory) outcomes associated with oral consumption of this en- 

capsulated supplement over an eight-week open-label study in 

middle-aged and older adults. 

1.2. Methods 

Nineteen (N=19) healthy subjects between the ages of 43 and 72 

years were prospectively and randomly selected from the study 

applicant pool. The research protocol prospectively excluded 

individuals with specific neurological, oncologic, or cardiomet- 

abolic conditions, as well as those prescribed medications that 

could interfere with laboratory testing. Participants consumed 

the supplement daily for eight weeks and completed an at-home, 

hybrid lifestyle questionnaire derived from validated QOL sur- 

veys both at baseline and at the study’s conclusion. Blood sam- 

ples were also collected at these times to assess relevant bio- 

markers. Interim weekly personal contacts were made to ensure 

compliance and gather the subjects’ experiential input. 

1.3. Results 

Eighteen subjects completed the QOL assessments, and sixteen 

provided all the required blood samples. After the 8-week sup- 

plementation period, the comprehensive QOL rating scores im- 

proved from 3.36 to 4.18, highly statistically significant at the 

p<0.0001 level. The weekly interim survey scores improved 

similarly from 3.0 to 3.81 (p<0.0001). The overall glutathione 

levels increased by eight percent from 698 to 751 µM, and tumor 

necrosis factor-alpha (TNF-α) levels decreased by seven percent 

from 0.76 to 0.71 pg/mL. In the older subject cohort, these two 

parameters statistically significantly improved (p<0.05). Also, 

in this subgroup, those with lower initial glutathione values in- 

creased by 18 percent from 612.6 to 720.9 µM. Gamma-glutam- 

yl transferase and C-reactive protein levels were unchanged. The 

study supplement was generally well tolerated, and no serious 

adverse effects were observed. 

1.4. Conclusion 

This pilot trial demonstrated the effectiveness of a proprietary 

supplement complex on QOL parameters and correlative blood 

biomarkers. The overall comprehensive QOL factors and the 

weekly interim lifestyle parameters all improved in a highly 

statistically significant manner. Showing beneficial trends, the 

overall glutathione levels increased, and the overall TNF-α lev- 

els decreased. When evaluated in the older subjects, these two 

biomarkers statistically significantly improved. Even in the par- 

ticipants who did not show benefits in blood markers, the per- 

ceived QOL factors still improved. 

2. Introduction 

Normal human metabolism related to oxygen utilization gen- 

erates free radicals, which are potentially harmful by causing 

oxidative stress. A variety of external factors, such as job con- 



United Prime Publications LLC., https://acmcasereport.org/ 2 

Volume 15 issue 1 -2025 

 

 

 

ditions, physical activity, smoking, radiation, extreme environ- 

ments, mental stress, and traumatic events, can further increase 

free radical production and impact overall health. This oxidative 

damage can injure body proteins, lipids and DNA, negatively af- 

fecting cells, tissues and organs. Acute and chronic inflammation 

and exposure to various toxins can exacerbate the spectrum of 

injury. Collectively, these factors contribute to the initiation and 

progression of adverse health conditions including most chronic 

diseases, as well as a premature and accelerated aging process 

[1-3]. 

Due to its high oxygen consumption, the human brain is partic- 

ularly vulnerable to reactive oxygen species and resultant oxi- 

dative stress. This damage affects tissue integrity and induces 

the production of pro-inflammatory cytokines, further harming 

neuronal structures, lipid membranes, synaptic function, as well 

as cellular proteins and DNA [4]. The accumulation of free rad- 

ical-induced injury is strongly associated with the onset and 

progression of mild cognitive impairment, dementia, and Par- 

kinson’s and Alzheimer’s diseases [5,6]. In addition, oxidative 

stress-related tissue damage contributes to metabolic disorders 

such as diabetes and its resulting micro- and macrovascular 

complications [7,8]. 

To counter this downward cascade, the human species has de- 

veloped an elaborate protective system. The system utilizes anti- 

oxidants and anti-inflammatory substances to directly neutralize 

excess free radicals, decrease inflammatory reactions, and min- 

imize the effects of toxicants. Glutathione is the most abundant 

low-molecular-weight antioxidant substance in aerobic cells 

[9-11]. It is a critical non-enzymatic agent that detoxifies and 

scavenges excess free radicals and pro-oxidants, protecting cell 

cycle regulation, protein metabolism, gene expression, immune, 

and neuronal function [12-16]. Given its central role in brain ho- 

meostasis and function, glutathione has shown broad therapeu- 

tic benefits across various medical applications. It also provides 

a biomarker for enhanced health status and diminishing major 

age-related chronic diseases [17,18]. Reduced amounts of this 

molecule relate to the development of most common serious dis- 

eases, especially neurodegenerative and neuropsychiatric condi- 

tions [19,20]. Elevating levels of this key antioxidant prevented 

experimentally induced heavy metal neurotoxicity and protected 

in vitro brain tissue cell lines [21]. 

Glutathione’s potent antioxidant properties are due to its high 

intracellular concentration (millimolar levels rather than mi- 

cromolar), strong reactivity potential, and ubiquitous nature 

throughout the human body [22]. This molecule is a tripeptide 

synthesized intracellularly from the amino acids cysteine, gly- 

cine, and glutamate, specifically resulting in gamma-L-glutam- 

yl-L-cysteinyl-glycine [23,24]. Thus, researchers still widely 

regard N-acetyl cysteine (NAC) to be an effective antioxidant, 

although clinical trials have produced inconsistent results. The 

key metabolic pathway that converts NAC into glutathione with- 

in cells is responsible for its primary antioxidant effects [25]. 

However, this amino acid itself may not directly protect against 

diseases caused by oxidative stress. Producing an ethyl ester of 

NAC through carboxyl group esterification boosts its lipophilic- 

ity, bioavailability, and pharmacokinetic activity [26]. Cells and 

tissues, such as red blood cells and the brain, quickly absorb this 

form, which then defends against dangerous exposures. 

Therefore, the ethyl ester form is considered the optimal choice 

for analytical chemistry, as it maximizes the pharmacological 

effects of the amino acid for glutathione synthesis [27]. Animal 

models and human cell line studies demonstrated the superiority 

of this esterified pattern [28,29]. These studies showed mainte- 

nance of healthy brain tissue and endothelial cells and the ability 

to cross the plasma membrane barrier. The maximal therapeutic 

benefits are achieved by maintaining the correct peak levels of 

NAC-ethyl ester. These lipophilic glutathione prodrugs are par- 

ticularly effective at penetrating specific target tissue and cel- 

lular environments, such as retinal pigment epithelium, as well 

as in diabetic retinopathy and age-related macular degeneration 

[30,31]. 

As glutathione is a tripeptide, the glycine and NAC complex 

is likely to mitigate the oxidative stress and mitochondrial dys- 

function that contribute to aging. In vivo models show that sup- 

plementation resulted in a 24% longer lifespan in treated mice 

compared to controls. It also increased glutathione synthesis 

and corrected abnormal mitophagy and genomic damage in the 

heart, liver and kidneys [32]. These findings were consistent 

with the timing of several confirmatory clinical trials. The cen- 

tral concept in these studies was that older adults suffer impaired 

aging from oxidative damage, inflammatory reactions, endo- 

thelial abnormalities, metabolic defects, and cognitive decline. 

Supplementation with glycine and NAC corrects glutathione 

deficiency, decreases inflammation, and improves metabolic and 

endothelial function [33]. 

A pilot human trial in diabetic patients demonstrated this proof 

of concept in that the intervention decreased insulin resistance 

and optimized glucose, mitochondrial, and fatty acid metabo- 

lism (34). Supplementation has been shown to prevent multiple 

signs of aging due to oxidative damage. The positive clinical 

trials extended over a range of designs from observational and 

open- label studies to prospective, randomized placebo-con- 

trolled trials. These pilot investigations showed that the aging 

health biomarkers and related clinical abnormalities could be 

either enhanced or corrected [35-37]. While overall glutathione 

levels did not always consistently increase, subsets of older sub- 

jects with high oxidative burden and the lowest baseline levels 

generally improved to some degree. 

Considering the promising findings from previous studies, it ap- 

peared rational to pursue this line of research with potentially 

confirmatory clinical experience. Therefore, this investigative 

trial was undertaken to evaluate the impact of a unique glycine 

and NAC ethyl ester supplement on blood levels of glutathione, 

inflammatory measures, and toxicant status. Most importantly, 

this prospective human trial included assessing a broad range of 

related quality of life (QOL) factors and symptoms to demon- 
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strate an “experiential” perspective. Such insights into personal 

impact are highly valuable for the potential consumer audience. 

3. Materials and Methods 

The trial group consisted of 19 healthy adult participants of all 

genders (5 males, 14 females), with ages ranging from 43 to 

72 years (mean age 54.4). The research protocol excluded vul- 

nerable populations from this investigation. Before enrolling 

anyone, the researchers screened potential subjects for current 

medication or supplement use and conducted clinical and safety 

assessments. Exclusion criteria included a personal history of 

neurological, cardiometabolic, or oncological disease as well as 

the use of medications that could interfere with blood testing 

results. Seven individuals were excluded from consideration due 

to one or more of these factors. 

The remaining eligible participants were prospectively and 

randomly selected for inclusion into the study. Because of the 

open-label design of the trial and to ensure consistency, the sub- 

jects were counseled to maintain stable nutrition, medications 

or supplements, lifestyle habits, exercise regimens, and working 

environments. The Institutional Review Board of the Colorado 

Center for Health and Sports Science reviewed and approved the 

trial’s background, schema, risk profile, and range of potential 

outcomes. All participants acknowledged their understanding of 

the study parameters, risks, requirements, and potential benefits, 

and provided written informed consent. 

The study supplement employed in this investigation was Neu- 

ro-NAC™ (Nutri by Nature’s Fusions, LLC; Orem, UT). This 

proprietary trademarked complex provides a 2,175 mg combina- 

tion of glycine and NAC ethyl ester (Figure 1). It also contains 

the Daily Value ranges for the mineral co-factors selenium and 

molybdenum, further supporting the desired enzymatic reac- 

tions. The recommended daily dosage, delivered in three cap- 

sules, could be taken with food in a single morning or evening 

dose or in two or three divided doses throughout the day. The 

participants consumed the study supplement for the entire eight 

weeks of the trial. 

At the start of the trial, subjects completed a lifestyle rating sur- 

vey that examined their observations regarding 12 parameters 

of their daily lives (Table 1). The components of this hybrid 

instrument were derived from factors highlighted in previous- 

ly published and validated scales, assessments, questionnaires, 

and surveys (38-41). Broad descriptors were provided, and each 

participant could select the description that was most closely re- 

lated to their current situation. A five-point Likert rating score 

(1 to 5, worst to best) was then constructed from their responses 

and was used to indicate everyone’s baseline QOL status prior 

to consuming the study supplement (42). Each subject complet- 

ed a second iteration of the same survey at the termination of 

the trial. In this system, a rating of “3” designates an average 

response, with higher numbers indicating better metrics and 

lower numbers being worse appraisals. The raw scores for each 

item and the composite mean values were compared between 

the baseline and final measurements and analyzed statistically. 

One additional parameter, nutritional status, was monitored only 

to ensure that there were no marked changes in dietary intake. 

This factor was not included in the composite data analysis.To 

further enhance compliance with the trial conditions, each sub- 

ject was also contacted weekly. This conversation provided a 

platform for continuous serial subjective observations regarding 

changes in QOL factors as related to six dimensions. These fac- 

tors were selected from the initial full 12-question survey, and 

included energy, mood, cognition, body condition, sleep, and 

stress (Table 2). The Likert scale “1-5” rating method was main- 

tained for these interim checkpoints, and the statistical analysis 

followed the same approach as for the baseline and final surveys. 

Significant outcomes or notable trends were determined by em- 

ploying a two-tailed Student’s t-test.Besides the lifestyle survey, 

each subject underwent evaluation of selected blood testing at 

the beginning of the trial and end of the eight-week supplement 

consumption period. The water-soluble endogenous compound, 

glutathione, reflects the oxidative stress status and total antioxi- 

dant capacity of the individual. Given this central role, measur- 

ing its levels seemed a logical first step in the analytic platform 

of this trial, despite emerging evidence of new counter associa- 

tions for its oxidant and antioxidant function (43,44). Total glu- 

tathione in whole blood was determined with these ambivalent 

implications in mind (BioAgilytix Diagnostics; Boston, MA). 

The analysis employed thiol-scavenging agents and spectro- 

photometric techniques using a validated colorimetric detection 

process (ImmunoChemistry Technologies, LLC; Davis, CA). 

Gamma-glutamyl transferase (GGT) metabolizes glutathione 

and has been associated with the risk of liver disease, heart dis- 

ease, diabetes, stroke, and alcohol intake [45,46). However, its 

physiological role in oxidative stress has led to its recognition as 

an indicator of toxicant, pollutant, and xenobiotic burden (47- 

49). In parallel, biomarkers of inflammation are related to oxida- 

tive damage. Immune cells release pro-inflammatory cytokines 

during the response to injury. Among these, tumor necrosis fac- 

tor alpha (TNF-α), produced by macrophages and natural killer 

cells, plays a key role as both a critical immune-stimulant and in- 

flammatory response mediator (50,51). Substantial research has 

further established its importance in chronic diseases, including 

neurological conditions (52,53). 

Scientific researchers have long described C-reactive protein 

(CRP) as an acute-phase protein synthesized by liver cells. It rep- 

resents a non-specific physiological and biochemical response 

to pathological stimuli. However, the short-lived and temporary 

nature of its blood levels and lack of specificity limit its useful- 

ness in clinical practice (54). Nevertheless, it may provide some 

value in combination with other markers. GGT, TNF-α, and CRP 

were determined utilizing spectrophotometry and immunoassay 

techniques (Quest Diagnostics; St. Louis, MO). Blood samples 

were collected at baseline and after the eight-week supplement 

period. Statistical analysis of these biomarkers followed the 

same methodology used for evaluating the “experiential” life- 

style measures. 
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Figure 1: Study Supplement. 

 

Table 1: Full Quality of Life Survey – Baseline and Final Assessment. 
 

1 General Fatigue 7 Body Tissue Condition 

2 Breathing Ability/Function 8 General Health/Well-Being 

3 Memory, Focus, Brain “Fog” 9 Gastric Distress 

4 Overall Energy Level 10 Stress/Life Event Management 

5 General Mood/Outlook 11 Exercise Performance/Recovery 

6 Quality of Sleep 12 Joint/Muscle Soreness/Inflammation 

 

4. Results 

Eighteen participants (5 males, 13 females) successfully com- 

pleted the entire eight weeks of product consumption and all 

survey and blood testing. One subject withdrew from the study 

due to an unrelated personal event that prevented completion of 

the final assessments. At her request, she was excluded from the 

trial data set. Two further participants completed the final QOL 

survey but left the study site for an extended time and could 

not provide the final blood sampling. Thus, they were included 

in the “experiential” data set but not in the blood test analysis, 

leaving 16 evaluable subjects in this latter “objective” analysis 

section. 

Figure 2 depicts the baseline and final Likert Scale ratings for the 

weekly analysis of the six highlighted lifestyle factors. The mean 

composite score significantly increased from the initial “3” val- 

ue to 3.81 (p<0.0001). All individual parameters improved in a 

similar manner, with cognition and sleep pattern being the most 

positively impacted (Figure 3). Significant QOL factor changes 

were noted as early as three to four weeks after trial onset, and 

these perceived benefits were sustained throughout the study. 

The mean comprehensive 12-question QOL survey (omitting 

nutritional status) improved in composite rating from a score of 

3.36 to 4.18, a 24 percent increase. This was highly statistically 

significant at the p<0.0001 level (Figure 2). Assessments of indi- 

vidual factors also uniformly and significantly increased by 0.18 

points to 1.54 points (Table 3). The factors that appeared to be 

most improved were related to fatigue, body tissue status, gastric 

distress, and inflammation. No adverse effects were observed or 

reported except in one subject who experienced temporary di- 

arrhea.The blood test outcomes varied depending on which an- 

alyte was considered. The initial total glutathione levels ranged 

from 513 to 965 µM (mean 698 µM). The mean composite value 

at week 8 showed an improving trend with an eight percent in- 

crease to 751 µM. The raw values increased in ten subjects, were 

unchanged in one, and decreased in five. Initial TNF-α levels 

ranged from 0.33 to 1.03 pg/mL (mean 0.76 pg/mL). An equal 

number of participants decreased and increased their levels. 

However, the mean composite levels also showed some benefit 
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with a seven percent decrease to 0.71 pg/mL. The initial GGT 

levels were all low and in the normal range, from 9 to 36 U/L 

(mean 16 U/L), representing a healthy group with minimal toxi- 

cant burden. Accordingly, the final mean composite levels were 

essentially unchanged. The raw values decreased in eight sub- 

jects, were unchanged in two, and increased in six. Similarly, the 

initial CRP values were also all low and in the normal range (< 

3.0 mg/L) and remained stable at this level throughout the trial. 

NAC supplementation is associated with blood marker improve- 

ment in older age and higher oxidative stress or inflammation 

status. To assess these effects of age, subgroup analyses were 

undertaken for the two biomarkers, glutathione and TNF-α, that 

improved in the overall group (Table 4). In those subjects 54 

years of age and older, the mean glutathione value significantly 

increased from 673 to 734.7 µM (p<0.05). For this same cohort, 

the mean TNF-α significantly decreased from 0.821 to 0.725 pg/ 

mL (p<0.05). In addition, those with lower (<698 µM) initial 

glutathione levels represented a cohort that had higher baseline 

oxidative stress. For this subgroup, the mean glutathione values 

also trended beneficially and increased from 612.6 to 720.9 µM, 

an 18 percent improvement. 

 

 

Figure 2: Mean Composite Ratings-Weekly and Comprehensive QOL Surveys. 

 

Figure 3: Mean Individual Factor Rating - Weekly Interim Surveys. 

Table 2: Weekly Likert Scale Assessment – Key Lifestyle Domains. 

1 Energy: related to activities, work, exercise, recreation 

2 Feeling of Well-Being, Mood 

3 Cognitive Status, Memory, Focus 

4 Condition of hair, skin, nails; Pain/Inflammation in joints, muscles 

5 Sleep Pattern, Fatigue Level 

6 Stress Level, Illness 

Numerical rating is based on weekly status since the study onset, when the participant began consuming the supplement. The value can be a frac- 

tion in decimal form, such as 2.75 or 3.5. 
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Table 3: Mean Outcome Scores for Comprehensive QOL Survey. 
 

1 Poor or markedly worse 

2 Below average or somewhat worse 

3 Average or about the same 

4 Good or somewhat better 

5 Great or markedly better 

 

Table 4: Mean Biomarker Changes in Older Subjects. 
 

Question Baseline Week 8 Question Baseline Week 8 

Fatigue 2.77 4.26 Body Tissue 3.28 4.82 

Breathing 4.11 4.29 Well Being 3.72 4.29 

Cognition 3.39 4 Stomach Issues 2.83 4.29 

Energy 3.28 4.11 Stress 3.61 4.06 

Mood 3.61 4 Exercise 3.89 4.41 

Sleep 3.22 3.88 Inflammation 2.61 3.76 

 

Glutathione (µM) TNF-α (pg/mL) 

Subject Week 0 Week 8 Week 0 Week 8 
 

 

5. Discussion 

This prospective pilot observational trial is among the few hu- 

man studies to describe the impact of a proprietary glycine and 

NAC-ethyl ester complex on both participant subjective expe- 

rience and blood biomarkers. It is also the first clinical trial to 

serially monitor a comprehensive panel of QOL factors with re- 

peated assessments throughout the study period. These observa- 

tions hold meaningful potential clinical relevance across a broad 

adult age range and support reasonable generalizability of the 

results. This investigation was a limited eight-week experience. 

Nevertheless, the outcomes demonstrated highly significant “ex- 

periential” improvement in QOL measures and positive trends in 

biomarker changes, especially significant among older subjects. 

Those with lower initial glutathione levels also received some 

benefit. 

Scientific research has long focused on identifying natural prod- 

ucts capable of positively influencing antioxidant, inflammatory, 

and toxicant status. NAC was one of the most prominent amino 

acids to exhibit this promise, but its clinical results have been 

inconsistent [25]. Esterification of NAC, with the addition of 

glycine, has been shown to enhance bioavailability and efficacy, 

providing the rationale for the current study [26,33]. The posi- 

tive lifestyle outcomes observed were satisfying and supported 

this approach, while the blood biomarker results warrant more 

nuanced interpretation. 

A notable strength of this trial was the comprehensive scope 

of the QOL evaluations, which were conducted in two distinct 

formats. Initially, an extensive hybrid questionnaire was admin- 

istered at both baseline and study completion, assessing 12 di- 

mensions of daily life. This instrument was derived from sev- 

eral previously validated QOL surveys. Participants responded 

utilizing a 5-point Likert Scale, allowing for uniform compari- 

sons of ratings from the beginning to the end of the trial. Final 

analysis showed a highly statistically significant improvement 

in composite scores at the p<0.0001 level, indicating a clinically 

meaningful positive effect. It was critical that each subject main- 

tained their pre-study general lifestyle, nutrition status, activity 

routine, and exercise regimen. Thus, the noted benefits could be 

ascribed to the supplementation and not to other external factors. 

These findings were further enhanced by the second set of eval- 

uations. Each participant was interviewed weekly and queried 

on six specific factors that were derived from the main survey. 

This approach also allowed monitoring of any changes related to 

other external factors. Individual and composite scores tabulat- 

ed from these interval assessments reinforced the overall com- 

prehensive survey, lending more robustness to the conclusions. 
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Each individual measure improved, and the composite rating 

was also highly statistically significant at the p<0.0001 level. 

Of interest, the interim analysis noted that many of the subjects 

reported a perceivable enhancement in QOL factors quite early 

in the trial, as soon as the three-to-four-week mark. It was also 

particularly relevant that these improvements were sustained 

throughout the duration of the study. 

Considering the positive “experiential” findings, the blood bio- 

markers offered notable parallels and yet some contrasts. These 

apparent distinctions require careful consideration. All sampling 

was performed through Quest Diagnostics Laboratories and 

its collaborative facilities. This entity is federally licensed and 

certified by the Clinical Laboratory Improvement Amendments 

(CLIA) program of the Centers for Medicare & Medicaid Ser- 

vices, the agency that regulates all laboratory testing performed 

on individuals in the U.S. The CLIA certification ensures consis- 

tent standardized procedures, reliable result accuracy and mini- 

mizes any confounding technical variability. 

The participant group was generally healthy, exhibiting robust 

baseline total glutathione levels with a mean composite value 

of 698 µM. Nevertheless, the levels still increased in most sub- 

jects, and in the five whose levels did not increase, the QOL 

scores still all improved. This is notable since previous research 

shows that glutathione levels may not uniformly change with 

supplementation, although older individuals and those with oxi- 

dative stress generally derive more benefit (36). Decreases in the 

inflammatory cytokine TNF-α followed a similar pattern. Seven 

of the nine subjects whose levels did not decrease still reported 

improved QOL scores. The measurement of GGT was likewise 

mixed with no overall increase or reduction in toxicant status. 

CRP, consistent with its role as a highly variable and non-specif- 

ic acute phase protein, contributed little to the biomarker panel. 

Its individual and composite mean values remained essentially 

unchanged over the eight-week interval. 

In concert with previous reports, the blood glutathione and in- 

flammatory marker value of the supplementation regimen was 

most appreciated in the older participants. Only one such sub- 

ject failed to improve their glutathione level, while the overall 

cohort mean level statistically significantly increased. Similarly, 

the mean TNF-α level for this subgroup also improved, signifi- 

cantly decreasing overall. Likewise, in the cohort whose initial 

glutathione level was below the groupwide mean, the values for 

this biomarker also demonstrated a strong improvement trend. 

Several important considerations emerged from this trial. The 

two-month “real world” study environment, where life events 

such as unrelated illness, unexpected injury, job change, and 

personal loss occurred, only enhanced the generalizability of 

the results. Nevertheless, these events did not alter the overall 

compliance of the study cohort in terms of consuming the sup- 

plement or completing all interval assessments and blood sam- 

plings. The benefits of personal connection with all participants 

weekly clearly served to enhance the interest and commitment 

of the subjects. This is particularly critical in decentralized trials 

performed outside of a controlled setting (55,56). This success 

was facilitated by 1) prospective, randomized recruitment, 2) 

employing a credible therapeutic intervention, 3) ensuring con- 

sistent lifestyle/nutrition, and 4) collecting and evaluating rele- 

vant data. 

While the trial outcomes were generally positive, the study had 

some limitations. There was a relatively modest number of eligi- 

ble subjects, and the intervention exposure period was only eight 

weeks. While these factors may engender some doubts about the 

findings, the breadth of beneficial results may be considered 

compelling. The open-label design of the trial without a placebo 

group may also present potential concerns. However, consider- 

able efforts were taken to mitigate the placebo and Hawthorne 

effects in the subjective data collection [57,58]. All participants 

were personally and frequently interviewed and monitored. This 

was employed to ascertain supplement consumption compliance 

and diligent QOL parameter assessments. Life events were re- 

corded but did not change any of the study conditions. Future in- 

vestigations of longer duration with larger subject numbers and 

a placebo cohort may be warranted to further validate and more 

broadly generalize the current findings. 

6. Conclusion 

The proprietary glycine and N-acetyl cysteine ethyl ester sup- 

plement highly significantly improved comprehensive quality 

of life factors after an 8-week pilot trial. The study formulation 

also significantly improved these parameters in a serial manner 

during weekly interim surveys. Benefits were perceived as early 

as three to four weeks after supplementation and were sustained 

throughout the study. Overall, glutathione levels increased, and 

tumor necrosis factor-alpha levels decreased, and these improve- 

ments achieved statistical significance in the subgroup of older 

individuals. No serious adverse effects were encountered during 

the trial. 
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