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NAC and Glutathione at a Glance

Under oxidative stress, in several randomized controlled trials, the total antioxidant capacity rose more strongly under N-acetylcysteine than under placebo
86135. In tuberculosis and bronchiectasis, in randomized controlled trials, N-acetylcysteine improved lung function (FVC) more strongly than in the control

group 49128.

In addiction, controlled trials found predominantly no difference from placebo for abstinence 404152. For depressive symptoms, one meta-analysis found a

small advantage over placebo 4, while for psychotic disorders another meta-analysis found no difference 9.

We evaluated 175 human studies on NAC and Glutathione, including 136 randomised controlled trials and 27 meta-analyses or systematic reviews; the

controlled studies include 12,919 participants in total. As of 13 October 2026.

1. What Is NAC and Glutathione? Occurrence, Origin and Forms

N-acetylcysteine (NAC) is a sulphur-containing compound and a precursor of the amino acid cysteine. Glutathione is a tripeptide of glutamate, cysteine and

glycine that the body's cells produce themselves. In medicine NAC is used, among other things, to loosen mucus and as an antidote after a paracetamol

overdose, while glutathione is used mainly as a dietary supplement.

Glutathione occurs in almost every cell of the body, with high levels in the liver. NAC and glutathione are offered as capsules, powders, drinks and in

nebulised or infused form.

NAC is produced synthetically, glutathione synthetically or by fermentation. Studies in humans mainly examine oral capsules and powders, liposomal

formulations, nebulised solutions and intravenous administration.

Forms and Preparations Studied

Oral N-acetylcysteine (capsules, tablets, effervescent powder)

Nebulised or inhaled N-acetylcysteine

Intravenous N-acetylcysteine

Oral glutathione (capsules, powder)

Liposomal glutathione

Intravenous glutathione

Not covered on this page:

Other mucolytics such as ambroxol, bromhexine or carbocisteine are separate substances.

Free cysteine, glycine or glutamine alone are neither NAC nor glutathione.

Cysteine derivatives such as N-acetylcysteine amide (NACA) are separate substances.

Combination products in which NAC or glutathione is only one ingredient alongside other active substances do not belong to the single substance.

2. What Does NAC and Glutathione Do? Results by Area

AREA RESULT  IN  CONTROLLED  STUDIES STRENGTH  OF  EVIDENCE STUDIES PARTICIPANTS

Oxidative stress and antioxidant status mixed high 1 meta-analyses · 34 controlled · 1 other 2,376

Mental health conditions mostly no difference high 5 meta-analyses · 25 controlled · 2 other 1,730

Addiction and substance use mostly no difference high 2 meta-analyses · 20 controlled · 2 other 2,126

Respiratory tract and lungs mostly improved high 3 meta-analyses · 12 controlled · 0 other 2,504

Liver mostly no difference low 2 meta-analyses · 18 controlled · 2 other 1,334

Other investigations mixed high 16 meta-analyses · 84 controlled · 4 other 6,716

How to read the table: counted are human studies whose results concern the area. “High” means at least one meta-analysis and two controlled studies

showing improvement, or at least three controlled studies of which three quarters show improvement, with at least 300 participants in total. “Moderate”

means at least two controlled studies showing improvement, as a majority, or one meta-analysis alongside controlled studies. “Low” means one controlled

study showing improvement. Where an area has no controlled study, the strength of evidence is at most “low” (result “reviews only” or “observational data

only”). Everything else is “unclear”. A study counts as showing improvement when at least half of its outcomes in this area improved. Reviews of

combination products do not count as meta-analyses; results that only describe side effects or shares of users do not count as an effect. The same study is

counted only once.
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3. What the Studies Show in Detail

NAC and Glutathione, Oxidative Stress and Antioxidant Status: Human Studies

Under oxidative stress, in several randomized controlled trials, oral N-acetylcysteine increased glutathione in the blood more than in the control group 4986.

Another study found more glutathione in the follicular fluid during in vitro fertilization 39. Several randomized controlled trials also found less

malondialdehyde, a marker of lipid peroxidation 5758108, and a higher total antioxidant capacity than in the control group 5786135. N-acetylcysteine as an

inhalation spray lowered C-reactive protein in COVID-19 36, and given intravenously it increased catalase and glutathione peroxidase in organophosphate

poisoning 92. These are contrasted by randomized controlled trials in which glutathione 69108 or malondialdehyde 7072 did not differ from the control. Most

measured variables are blood or cell levels and thus markers, not clinical endpoints; the studies are predominantly small and short, and the overall

robustness is high, but not for every individual measured variable.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

14 He et

al.

2024

meta-analysis · 204 participants N-acetylcysteine as adjuvant therapy; vs. Control group (placebo or standard therapy)

36

Panahi

et al.

2023

randomised controlled · 250 participants N-acetylcysteine inhalation spray; one puff every 12 h; 7 days; vs. routine treatment alone

38

Gómez-

Gavara

et al.

2021

randomised controlled · 214 participants N-acetylcysteine infusion during liver procurement; vs. Standard protocol without N-acetylcysteine

39 Li et

al.

2022

randomised controlled · 200 participants oral N-acetylcysteine added to GnRH antagonist protocol; about 45 days from menstrual phase of previous cycle; vs. sa

46

Amar et

al.

2022

randomised controlled · 154 participants IV N-acetylcysteine plus IV amiodarone vs placebo plus IV amiodarone; NAC 50 mg/kg bolus then 100 mg/kg over 48 h;

57 Abd

et al.

2025

randomised controlled · 96 participants N-acetylcysteine infusion plus conventional treatment; 24 hours; vs. conventional treatment alone (control group)

58

Zhang

et al.

2026

randomised controlled · 90 participants N-acetylcysteine added to standard HRZE therapy; oral 600 mg once daily; nebulized 300 mg twice daily; 3 months; vs.

59

Emara

et al.

2025

randomised controlled · 90 participants oral N-acetyl cysteine added to standard of care; 2400 mg/day; 12 weeks; vs. standard of care alone (control group)

Further studies in this area: 63 67 69 70 72 78 81 83 86 87 90 92 94 101 108 112 113 115 117 118 119 120 123 129 134 135 139 153

NAC and Glutathione and Mental Health Conditions: Human Studies

In mental disorders, the picture is mixed: one meta-analysis found a small advantage over placebo for depressive symptoms 4, another found no difference

for psychotic disorders 9. A randomized controlled trial found less depression and anxiety under methadone maintenance therapy than under placebo 86; in

bipolar depression, N-acetylcysteine alone did not differ from placebo 42. In obsessive-compulsive disorder, a meta-analysis found an advantage in the total

Y-BOCS score only at five to eight weeks of treatment 15. One meta-analysis on trichotillomania rated N-acetylcysteine as well supported 18, another found

no difference in the main analysis for PTSD 10. Almost exclusively oral N-acetylcysteine as an add-on to standard treatment was investigated; studies on

nebulized or intravenous administration and on glutathione are still pending in this area. A factorial feasibility study with N-acetylcysteine and sodium

benzoate in early schizophrenia found no main effects for most clinical measured quantities 73. Glutathione alone or together with vitamin C and N-

acetylcysteine did not change behavior in autistic children 127.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

4 Peng

et al.

2024

meta-analysis · 904 participants oral N-acetylcysteine as adjunctive therapy; 1000 to 3000 mg per day; 8 to 24 weeks; vs. placebo
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STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

9 Zhang

et al.

2024

meta-analysis · 594 participants N-acetylcysteine adjunct to antipsychotics; ≤24 weeks and >24 weeks; vs. Placebo

10

Ahmed

et al.

2026

meta-analysis · 566 participants N-acetylcysteine (NAC); vs. Placebo

15

Eghdami

et al.

2024

meta-analysis · 195 participants N-acetylcysteine as augmentation of SSRIs; 5 to 8 weeks, also under 5 or over 12 weeks; vs. Placebo or control added 

18 Fisak

et al.

2026

meta-analysis N-acetylcysteine (oral, details not reported); vs. other pharmacological and psychotherapeutic interventions

34

Tomko

et al.

2020

randomised controlled · 302 participants Oral N-acetylcysteine vs. placebo; 2400 mg NAC daily; 12 weeks; vs. Placebo, plus contingency management for all

41 Back

et al.

2025

randomised controlled · 182 participants Oral N-acetylcysteine; 2,400 mg/day; 12 weeks; vs. Placebo, both plus weekly CBT

42 Berk

et al.

2019

randomised controlled · 181 participants 2000 mg/day NAC alone or NAC plus mitochondrial nutraceuticals (CT) or placebo; 2000 mg/day NAC; 16 weeks treatm

Further studies in this area: 47 53 64 68 73 86 90 93 99 104 105 107 108 118 122 123 127 131 136 144 150 151 156 158

NAC and Glutathione, Addiction and Substance Use: Human Studies

Randomized controlled trials found advantages over placebo for smoking cessation with higher abstinence and less craving 60 and for general alcohol

craving in adolescents 124. Compared with fluoxetine, N-acetylcysteine lowered alcohol craving more strongly 54, and in a small crossover study it reduced

cocaine-induced drug-seeking behavior 133. For abstinence, controlled trials found predominantly no difference from placebo 404152. Two meta-analyses

reach different results: one found an advantage for craving but none for withdrawal symptoms 22, the other found no difference for alcohol craving 10. Almost

exclusively oral N-acetylcysteine was investigated, mostly as an add-on to counseling or standard therapy; nebulized, inhaled or intravenous applications as

well as glutathione were not tested in this area. The overall strength of evidence is high, since many randomized controlled trials are available, but the

heterogeneity of the findings and the mostly short duration do not allow a clear clinical effect to be recognized.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

10 Ahmed

et al.

2026

meta-analysis · 566 participants N-acetylcysteine (NAC); vs. Placebo

22

Cuocina

et al.

2024

meta-analysis N-acetylcysteine (NAC); vs. Placebo

33 Alias-

Ferri et

al. 2026

randomised controlled · 302 participants N-acetylcysteine versus placebo; 12 weeks treatment, follow-up to week 17; vs. Placebo

34 Tomko

et al.

2020

randomised controlled · 302 participants Oral N-acetylcysteine vs. placebo; 2400 mg NAC daily; 12 weeks; vs. Placebo, plus contingency management for all

40 Gray

et al.

2025

randomised controlled · 192 participants oral N-acetylcysteine 1200 mg or placebo; 1200 mg twice daily; 12 weeks; vs. Placebo, both with weekly medical man

41 Back et

al. 2025

randomised controlled · 182 participants Oral N-acetylcysteine; 2,400 mg/day; 12 weeks; vs. Placebo, both plus weekly CBT

47

McKetin

et al.

2021

randomised controlled · 153 participants Oral NAC as take-home medication; 2400 mg/day; 12 weeks; vs. Placebo, double-blind randomised
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STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

48

Betancur-

Moreno

et al.

2026

randomised controlled · 140 participants N-acetylcysteine (NAC) oral; 2400 mg daily; 4 weeks; vs. Placebo

Further studies in this area: 50 52 53 54 60 93 94 107 115 123 124 125 129 133 152 156

NAC and Glutathione, Respiratory Tract and Lungs: Human Studies

In tuberculosis, oral N-acetylcysteine improved lung function (FVC) more strongly than standard therapy alone, without faster culture conversion 49. In

bronchiectasis, it improved FVC and quality of life in the social functioning domain compared with placebo 128. Given orally or nebulized, it improved

treatment response and sputum conversion in newly diagnosed tuberculosis 58. In COVID-19, quality of life in the SGRQ total score improved faster under

oral N-acetylcysteine than under placebo 75. A randomized controlled trial in outpatients with COVID-19 reported fewer hospital admissions under N-

acetylcysteine than under standard care 37143. In an open-label randomized study, N-acetylcysteine as an inhalation spray lowered mortality in COVID-19 36.

This contrasts with results showing no difference: in COPD, oral N-acetylcysteine changed neither the exacerbation rate nor FEV1 compared with placebo 27.

In ARDS, there was no advantage in mortality, oxygenation or need for ventilation 11. In lung fibrosis, N-acetylcysteine in addition to pirfenidone brought no

confirmed advantage over pirfenidone alone 12. A meta-analysis of several mucolytics together does not allow a statement about N-acetylcysteine alone 21.

It remains open which dose and duration are optimal for the individual diseases and whether the improvements in lung function and quality of life persist in

the long term.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

11

Shanmugam

et al. 2026

systematic review · 452 participants N-acetylcysteine (NAC), a glutathione precursor; any regimen, route, or dose; vs. placebo or usual care

12 Zhang et

al. 2023

meta-analysis · 398 participants NAC plus pirfenidone; vs. pirfenidone monotherapy

16 Shaker et

al. 2023

meta-analysis · 177 participants Intravenous N-acetylcysteine plus supportive treatment; vs. Supportive treatment alone

27 Zhou et

al. 2024

randomised controlled · 968 participants Oral N-acetylcysteine versus placebo; 600 mg twice daily; two years; vs. Placebo

32 Tang et

al. 2023

randomised controlled · 333 participants NAC 600 mg IV vs. ambroxol 30 mg vs. placebo; 600 mg twice daily; 7 days; vs. placebo and ambroxol

36 Panahi et

al. 2023

randomised controlled · 250 participants N-acetylcysteine inhalation spray; one puff every 12 h; 7 days; vs. routine treatment alone

37 Eslami et

al. 2024

randomised controlled · 225 participants N-acetylcysteine (Group A); Follow-up on days 7 and 14; vs. Standard care (Group C) and bromhexine (Group B)

43 Delić et

al. 2022

randomised controlled · 175 participants Inhalation of N-acetylcysteine; vs. Control without routine inhalation; 5% saline; 8.4% sodium bicarbonate

Further studies in this area: 49 56 58 61 75 97 128

NAC and Glutathione and Liver: Human Studies

In liver diseases, a mixed picture emerges: several controlled studies found improved liver enzymes with oral N-acetylcysteine, including in tuberculosis

patients on standard therapy and in cirrhosis 5885120. In liver transplantation with long cold ischemia time, intravenous N-acetylcysteine improved alanine

aminotransferase, without any difference in graft or patient survival 38. In contrast, several controlled studies found no difference in liver values compared

with the control, including in MASLD, alcohol use disorder, and drug-induced liver injury 6972102107134. A meta-analysis on use after liver resection reports

lower postoperative lactate, but no differences in coagulation, transfusion rate, morbidity, or length of stay 13. A meta-analysis on intravenous N-

acetylcysteine in acute liver failure without paracetamol found no difference in overall survival; only in the subgroup of adults was it marginally better 23. The

overall strength of evidence is low, the studies are small and differ greatly in form, dose, duration, and comparison group; for glutathione preparations in liver

diseases, no controlled study is available in this area.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

13 Koh et

al. 2024

meta-analysis · 388 participants N-Acetylcysteine (NAC); vs. control group without NAC

23 Orban et

al. 2024

meta-analysis intravenous N-acetylcysteine; vs. control/placebo in randomized trials
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STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

36 Panahi

et al. 2023

randomised controlled · 250 participants N-acetylcysteine inhalation spray; one puff every 12 h; 7 days; vs. routine treatment alone

38 Gómez-

Gavara et

al. 2021

randomised controlled · 214 participants N-acetylcysteine infusion during liver procurement; vs. Standard protocol without N-acetylcysteine

58 Zhang

et al. 2026

randomised controlled · 90 participants N-acetylcysteine added to standard HRZE therapy; oral 600 mg once daily; nebulized 300 mg twice daily; 3 months;

62 Karasin

et al. 2026

randomised controlled · 85 participants Intravenous N-acetylcysteine versus dexamethasone 8 mg intravenous; Single intravenous NAC dose (dose not repo

69

Sadowski

et al. 2026

randomised controlled · 77 participants Oral N-acetylcysteine; 1200 mg per day; 7 days; vs. Placebo, randomized double-blind crossover

72

Sinaeinejad

et al. 2025

randomised controlled · 69 participants oral N-acetylcysteine; 600 mg three times daily; eight weeks; vs. placebo

Further studies in this area: 74 78 80 82 85 91 94 102 107 120 134 147 154 155

NAC and Glutathione: Further Outcomes in Studies

In this area, participants were studied in numerous controlled trials and meta-analyses on very different uses of N-acetylcysteine; the evidence is strong, but

the findings vary widely depending on the disease and use. Meta-analyses found lower mortality with N-acetylcysteine in COVID-19 3 as well as in cardiac

catheterization procedures and heart surgeries, where contrast-induced kidney injury was also less common 2. In aluminum phosphide poisoning, a meta-

analysis showed a mortality benefit only after excluding individual studies 16, and individual randomized controlled trials on poisonings found no difference in

mortality 578092. In nerve damage, randomized controlled trials showed fewer neuropathy symptoms than in the control group, under paclitaxel

chemotherapy 81 and in diabetic neuropathy 59. In direct comparison with dexamethasone, N-acetylcysteine relieved pain and fever after chemoembolization

of the liver less strongly 62. The forms studied range from oral, nebulized, intravenous, and topical N-acetylcysteine to oral, liposomal, and intravenous

glutathione. One study with vitamin C together with N-acetylcysteine found no difference in mortality after surgeries 30. It remains open for which patient

groups and forms of use a benefit actually exists, since many results concern markers and the comparison groups vary greatly between studies.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON RESULT

1 Lin et al.

2025

meta-analysis · 14,671 participants Oral or intravenous NAC plus saline hydration; vs. Saline alone; oral NAC alone CA-AKI incidence (or

2 Gakuba

et al.

2024

meta-analysis · 3,718 participants N-acetylcysteine (NAC); High-dose vs. standard-dose (<3500 mg); vs. Control group without NAC In-hospital mortality:

3 Kow et

al. 2025

meta-analysis · 1,424 participants N-acetylcysteine (NAC); varied by dose and route; vs. Placebo or standard care Mortality: improved (

5

Mohiuddin

et al. 2021

meta-analysis · 863 participants N-acetylcysteine; vs. Placebo or control in three RCTs Pain intensity: no diff

7 Liu et al.

2024

meta-analysis · 651 participants N-acetylcysteine (NAC); vs. control group without NAC mortality: no differen

8 Hanafy

et al.

2024

meta-analysis · 648 participants Perioperative N-acetylcysteine; perioperative; vs. Placebo Incidence of postope

12 Zhang

et al.

2023

meta-analysis · 398 participants NAC plus pirfenidone; vs. pirfenidone monotherapy skin effects (RR 1.26 

14 He et

al. 2024

meta-analysis · 204 participants N-acetylcysteine as adjuvant therapy; vs. Control group (placebo or standard therapy) Disease activity (DAS

Further studies in this area: 15 16 17 19 20 22 24 25 26 28 29 35 36 37 39 42 43 44 45 46 51 55 57 58 59 62 63 65 66 67 69 70 71 72 74 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93

94 95 96 98 100 101 103 105 106 107 109 110 111 112 113 114 115 116 117 119 120 121 125 126 130 132 133 135 137 138 139 140 141 142 145 146 147 148 149 150 153 156 157
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4. How Is NAC and Glutathione Dosed? Preparation, Dose and Duration in Studies

The studies used N-acetylcysteine orally, nebulized or inhaled, intravenously, and topically, as well as glutathione orally, liposomal, and intravenously. Oral,

nebulized, and intravenous applications were assessed separately. Combination products with other active substances must be assessed separately and do

not allow any statement about the individual substance.

PREPARATION  OR  FORM DOSE DURATION STUDY

Oral N-acetylcysteine versus placebo 600 mg twice daily two years 27

10% N-acetylcysteine solution topical 10% NAC solution applied topically Follow-up at 15 and 30 minutes 28

oral NAC, alone or with co-trimoxazole children <12 y 200 mg/day, adults 600 mg/day during 2-week stent indwelling 29

Antioxidants (vitamin C and N-acetylcysteine) vs.

placebo, 2x2 factorial with FiO2 0.80 vs. 0.30

— perioperative, 1-year follow-up 30

NAC alone or NAC + bromhexine — 10-14 days 31

NAC 600 mg IV vs. ambroxol 30 mg vs. placebo 600 mg twice daily 7 days 32

N-acetylcysteine versus placebo — 12 weeks treatment, follow-up to week 17 33

Oral N-acetylcysteine vs. placebo 2400 mg NAC daily 12 weeks 34

intravenous N-acetylcysteine (IV NAC) 600 mg every 12 h — 35

N-acetylcysteine inhalation spray one puff every 12 h 7 days 36

N-acetylcysteine (Group A) — Follow-up on days 7 and 14 37

oral N-acetylcysteine added to GnRH antagonist

protocol

— about 45 days from menstrual phase of previous cycle 39

oral N-acetylcysteine 1200 mg or placebo 1200 mg twice daily 12 weeks 40

Oral N-acetylcysteine 2,400 mg/day 12 weeks 41

2000 mg/day NAC alone or NAC plus mitochondrial

nutraceuticals (CT) or placebo

2000 mg/day NAC 16 weeks treatment, follow-up to week 20 42

5. Is NAC and Glutathione Safe? Side Effects in Studies

The studies predominantly report good tolerability of N-acetylcysteine; adverse events did not occur more frequently than with placebo in several studies
1522414750. Gastrointestinal side effects occurred more frequently with N-acetylcysteine than with placebo in individual studies 4042. In one study on

intravenous N-acetylcysteine, more anaphylactoid reactions were reported 88.

STUDY REPORTED  SIDE  EFFECTS

2 Gakuba et al. 2024 No difference in hemorrhagic events

5 Mohiuddin et al. 2021 Inconsistently reported; no conclusion on safety possible

6 Cao et al. 2026 NAC had a favorable safety profile; dexamethasone with hyperglycemia

9 Zhang et al. 2024 No difference in drop-out rates

10 Ahmed et al. 2026 Treatment is relatively safe

12 Zhang et al. 2023 skin effects, at least one side effect, severe side effects, gastrointestinal effects not reduced

15 Eghdami et al. 2024 No significant differences in adverse events

19 Syarif et al. 2025 No reported side effects

21 Ohnishi et al. 2024 Safety profile comparable to placebo

22 Cuocina et al. 2024 No substantial difference in side effects (RR 1.06, 95% CI 0.89-1.27, p = 0.52)

32 Tang et al. 2023 good tolerability, no new safety concerns

36 Panahi et al. 2023 not reported in the abstract
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6. What Remains Open: Limits of the Evidence

Many measures are blood or cell levels and therefore markers, not clinical endpoints.

The studies are predominantly small and short, and the comparison groups differ greatly.

Larger controlled trials on glutathione preparations in liver diseases and mental disorders are still pending.

For combination products, no finding applies to N-acetylcysteine or glutathione alone.

It remains open which dose and duration are optimal for the individual diseases.

7. Bottom Line: What Is Established About NAC and Glutathione

N-acetylcysteine and glutathione intervene in oxidative metabolism. In oxidative stress and in the airways, several controlled trials show improvements in

markers, lung function, and quality of life. In psychiatry and addiction, the picture is mixed: meta-analyses found advantages for depressive symptoms,

obsessive-compulsive disorder, and craving, while many individual studies found no difference from placebo. In liver diseases, the picture is mixed and the

evidence is weak. Many findings concern markers rather than clinical endpoints, and the studies are mostly small and short. Combination products do not

allow any statement about the individual substance.

Frequently Asked Questions

How well has NAC and Glutathione been studied in humans?

We evaluated 175 human studies on NAC and Glutathione, including 136 randomised controlled trials and 27 meta-analyses or systematic reviews; the

controlled studies include 12,919 participants in total. As of 13 October 2026.

Does NAC and Glutathione help with oxidative stress and antioxidant status? What the studies show

We evaluated one meta-analysis or systematic review, 34 controlled studies and one further study; the controlled studies include 2,376 participants in

total. Result of the controlled studies: mixed. Strength of evidence under our published rules: high. Sources: 14363839

Does NAC and Glutathione help with mental health conditions? What the studies show

We evaluated 5 meta-analyses or systematic reviews, 25 controlled studies and 2 further studies; the controlled studies include 1,730 participants in

total. Result of the controlled studies: mostly no difference. Strength of evidence under our published rules: high. Sources: 491015

Does NAC and Glutathione help with addiction and substance use? What the studies show

We evaluated 2 meta-analyses or systematic reviews, 20 controlled studies and 2 further studies; the controlled studies include 2,126 participants in

total. Result of the controlled studies: mostly no difference. Strength of evidence under our published rules: high. Sources: 10223334

Does NAC and Glutathione help with respiratory tract and lungs? What the studies show

We evaluated 3 meta-analyses or systematic reviews and 12 controlled studies; the controlled studies include 2,504 participants in total. Result of the

controlled studies: mostly improved. Strength of evidence under our published rules: high. Sources: 11121627

Does NAC and Glutathione help with liver? What the studies show

We evaluated 2 meta-analyses or systematic reviews, 18 controlled studies and 2 further studies; the controlled studies include 1,334 participants in

total. Result of the controlled studies: mostly no difference. Strength of evidence under our published rules: low. Sources: 13233638

What is the difference between N-acetylcysteine and glutathione?

N-acetylcysteine is a sulfur-containing compound and a precursor of the amino acid cysteine. Glutathione is a tripeptide of glutamate, cysteine, and

glycine that the body's cells produce themselves. Both are studied in human studies as antioxidants, in different forms and formulations.
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Do human studies show an effect in mental disorders?

The picture is mixed: one meta-analysis found a small advantage over placebo for depressive symptoms 4, another for obsessive-compulsive disorder

only with five to eight weeks of treatment 15. For psychotic disorders, one meta-analysis found no difference from placebo 9, and in bipolar depression,

N-acetylcysteine alone did not differ from placebo 42.

How well is N-acetylcysteine tolerated?

The studies predominantly report good tolerability; adverse events did not occur more frequently than with placebo in several studies 1522414750.

Gastrointestinal side effects occurred more frequently than with placebo in individual studies 4042. In one study on intravenous N-acetylcysteine, more

anaphylactoid reactions were reported 88.

Are the results transferable to all forms of N-acetylcysteine?

No, oral, nebulized, and intravenous applications were assessed separately. The findings apply in each case to the form and formulation studied.

What should be considered with combination products?

Combination products contain N-acetylcysteine or glutathione only as one component alongside other active substances. A finding of the combination

arm therefore does not apply to N-acetylcysteine or glutathione alone.
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Sources

1 Saline and N-acetylcysteine-based strategies and other approaches to prevent the risk of
CA-AKI: a meta-analysis

Lin IC, Tsai WW, Wu VC, Pan HC, Chuang MH, Chen JY · 2025

2 N-Acetylcysteine to Reduce Mortality for Patients Requiring Cardiac Catheterization or

Cardiac Surgery: A Systematic Review and Meta-analysis
Gakuba C, Dumitrascu AD, Marsan PE, Legallois D, Hanouz JL, Vivien D et al. · 2024

3 Effect of N-Acetylcysteine on mortality in COVID-19 patients: A systematic review and meta-

analysis of randomized controlled trials
Kow CS, Ramachandram DS, Hasan SS, Thiruchelvam K · 2025

4 Efficacy of N-acetylcysteine for patients with depression: An updated systematic review and

meta-analysis
Peng TR, Lin HH, Tseng TL, Huang YH, Tsai PY, Lin CY et al. · 2024
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