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Abstract

Acne vulgaris is one of the most common dermatologic disorders affects people of

all races and ethnicities and has many adverse effects on the quality of life. The

increased bacterial resistance to antibiotics has reduced the effectiveness of treat-

ment with these agents. There is an increasing focus on the involvement of oxida-

tive stress in the pathophysiology of acne. This study investigates the effect of

N-acetylcysteine (NAC) as an antioxidant in the treatment of acne vulgaris. This sys-

tematic review was conducted through a search in databases such as Science Direct,

PubMed, Scielo, and Medline using keywords including acne vulgaris, anti and NAC,

and all the keywords associated with each of the subtitles. The factors affecting the

occurrence and expansion of acne include increased sebum synthesis, hyper-

keratinization of pilosebaceous units, colonization with Propionibacterium acnes, and

increased release of inflammatory mediators and ROS. Studies have shown that glu-

tathione stimulation following the administration of NAC increases glutathione

levels for the detoxification of oxygen-free radicals. Moreover, NAC prevents the

synthesis and release of inflammatory cytokines such as TNF-α, IL-8, IL-6, MP9, and

IL-1β and has shown antibacterial activities against important bacteria including

E. coli, S. epidermidis, Pseudomonas, and Klebsiella. This medication has anti-

proliferative effects and is also used for excoriation and PCOD. The results of the

present study showed the beneficial effects of using NAC in patients with acne

vulgaris in terms of the disease complications and comorbidities. Given its diverse

functional mechanisms, this medication can be used to treat acne and its

consequences.
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1 | INTRODUCTION

As a prevalent disease in adolescents and adults1,2 and one of the

10 most prevalent disorders in the world,3 acne affects over 80% of

adolescents and the young.

Although it is not life-threatening, the psychosocial impact of

acne includes adverse impact on multiple dimensions of quality of life,

including effects on self-perception, socialization, emotional health

and occupational opportunities, and may be associated with anxiety

and depressive symptoms, as well as body dissatisfaction.4
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The destructive effects of acne on QoL are resemble those of

certainchronic diseases including diabetes and coronary artery

diseases.5

Given the need for long-term poly-therapies and their side

effects, which sometimes require changes in treatment regimens, the

patients usually fail to completely adhere to the medications.6

The burden of medical expenses associated with this prevalent

disease has not been accurately calculated; nevertheless, calculating

the work or school time lost by the patients and their parents and the

costs of prescription medication indicated that huge costs are

imposed on the healthcare system and community.7,8

The damage to pregnant and breastfeeding women caused by the

majority of these treatments can also cause treatment interruption.9

Available treatments for acne are limited in type rather than cost,

and these methods have remained unchanged for decades. Proposing

modern and safe therapeutic methods with fewer complication scan

therefore significantly improve the health status and quality of life in

the patients.10

Acne is treated according to its clinical form and the pathophysio-

logical mechanisms involved in it.10

N-acetylcysteine (NAC) is a common antidote for acetaminophen

intoxication. This medication has generally been used as a mucolytic

agent.11

N-acetylcysteine is a thiol-containing compound that is a syn-

thetic derivative of N-acetyl from the androgenic amino acid L.cyste-

ine (a precursor to glutathione antioxidant enzyme).12 The stimulation

of glutathione synthesis following the administration of NAC

increases the amount of glutathione for the detoxification of oxygen-

free radicals. Many studies have shown that NAC prevents the pro-

duction and release of the inflammatory cytokines like TNF-α, IL-8,

IL-6, MP9, and IL-1β. NAC has also shown antibacterial activities

against important bacteria including E. coli, S. epidermidis, Pseudomo-

nas, and Klebsiella.13

NAC is used in oral, topical, and IV forms.14 This medication has

an unpleasant taste and odor and should therefore be used with fruit

juice.15 It is normally safe when used orally at a dose of 2400 mg or

less per day.16 At this dosage, its side-effects are mild and include

nausea and vomiting, flushes, epigastric pain, constipation, and skin

rash. Hives, skin rash, headache, fever, and shivering may be seen at

higher doses.15

This medication is administered in various medical fields, including

neurology, nephrology, psychiatry, and pulmonary. For example, it has

been administered as adjuvant therapy for Alzheimer's, contrast-

induced nephropathy, HIV, COPD, eradication of H. pylori, IPD,

etc.17,18

NAC has been used for dermatological purposes in trials and

case reports and is a safe option for the treatment of skin disorders.

It has been effective as an adjuvant for TEN, trichotillomania, ich-

thyosis, dermatitis, melasma, alopecia, connective tissue diseases,

skin picking, excoriated acne, and protection against photo-aging

skin damage.19,20 The effectiveness of oral and topical NAC has

been assessed in a few studies and the medication has been shown

to help improve inflammatory acne lesions by reducing ROS,

inhibiting leukotrienes and prostaglandin, stabilizing membranes,

and inhibiting lipidperoxidation.21

Given the studies conducted on the applications and effective-

ness of NAC on acne and its complications, including excoriated acne,

as well as its functional mechanisms and potential anti-fibrotic effects,

which may be able to moderate another side-effect of acne, namely

scarring, the present review study was carried out on the applications

of NAC in treating acne and its side-effects, since this multipotent

medication seems to be able to find a special place, especially as a

complementary therapy, in controlling acne.

2 | MATERIALS AND METHODS

All the relevant articles published from 2000 to 2020 (April 15) were

searched for writing this review article. The search encompassed the

effect of NAC on acne and its side-effects and comorbidities, and all

the relevant clinical studies were classified in separate subtitles. The

present review was conducted through a search in databases includ-

ing Science Direct, PubMed, Scielo, and Medline and using the key-

words “acne vulgaris”, “antioxidant”, and “N-acetylcysteine”,“acne”,
and “NAC.”

3 | DISCUSSION

Acne is a chronic inflammatory disease of the pilosebaceous unit.21,22

It appears in areas with many sebaceous glands, such as the face, the

chest and the back.23-25 In most cases, it is a self-limiting complaint.

However, it takes several years for acne to naturally resolve in this

patient group,25 and it imposes a considerable burden on those

affected by the disease26-28 as it has been linked to depression,

anxiety,21 low self-esteem,29,30 and diminished quality of life indepen-

dent of duration, severity of acne or age.28,30,31 Moreover, acne

lesions can evolve into more permanent scars and postinflammatory

hyperpigmentation,21,23 in up to 43% of the patients, especially in

those with prolonged uncontrolled acne,32 and early treatment is thus

encouraged.33

An effective acne treatment often involves using several medica-

tions to target two or more of the four pathogenic mechanisms asso-

ciated with acne.23,24,26,33,34

The factors affecting the occurrence and spread of acne include

increased sebum synthesis, hyperkeratinization of the pilosebaceous

units, colonization with Propionibacterium acnes and increased release

of inflammatory mediators and ROS.35

Acne is initiated with changes in the quality (dyssebacia) and

quantity (hyper-secretion) of lipid-rich sebum due to

androgenstimulation.22-24,36 This lipid-rich environment helps the

follicular development of P. acnes and P. acnes biofilm formation.

P. acnes then hydrolyzes the sebum lipid releasing unsaturated fatty

acids capable of inducing hyperkeratinization of the follicular

epithelium,37,38 leading to the obstruction of the follicles and the

subsequent micro-comedones formation.22,38,39 The micro-

2 of 17 MARDANI ET AL.



comedones can then progress to noninflammatory comedones or

inflammatory lesions such as papules, pustules, nodules, and

cysts.23

Acne is treated according to its severity, the patient's skin type,

clinical category, and the presence of skin scars.40

Treatments include appropriate skin care topical medication

(retinoids, antimicrobial, azelaic acid and salicylic acid, BPO,

Dapsone) and Oral medications (antibiotics, contraceptives, anti-

androgen agents, isotretinoin).For some people, the following

therapies might be helpful, either alone or in combination with medi-

cations (light therapy, chemical peel, drainage and extraction, steroid

injection).41,42

These methods are often used in combination and can be modi-

fied and changed if required. The type of combination therapies used

and their side-effects, bacterial resistance, high costs, treatment limi-

tations in pregnant and lactating women, and possible contraindica-

tions of the medications (underlying diseases and medication

interactions, etc.) have led to the failure of the available

treatments.40,43-45

None of the available treatments is considered a definitive treat-

ment for acne, since they cause major side-effects.

3.1 | N-acetylcysteine

N-acetylcysteine is a thiol-containing compound and a source of cys-

teine that basically acts as a strong antioxidant but has numerous

functional mechanisms.

3.2 | 1-Antioxidant

There has been a particular interest in recent years in the amount of

oxidative stress involved in acne pathogenesis. Emerging studies have

shown that patients with acne are exposed to increased skin and sys-

temic oxidative stress.46,47

Propionibacterium seems to have an important initiating role in

the pathogenesis of acne inflammation by producing low-molecular-

weight chemotactic factors,48 which leads to the accumulation of neu-

trophils at the site of acne comedones.

The attracted neutrophils, after phagocytosis, release inflamma-

tory factors, such as lysosomal enzymes, with resultant damage to the

follicular epithelium.49,50

The role of reactive oxygen species generated by neutrophils in

the mediation of tissue injury has been studied recently. Reactive oxy-

gen species generated by activated neutrophils have been reported to

be capable of causing tissue injury, called auto-oxidative damage, at

the sites of inflammation.51-53 These oxidants can attack DNA or

membrane lipids, or both, resulting in a chemical insult to the sur-

rounding healthy tissue. Reactive oxygen species generated by neu-

trophils are closely correlated with the pathogenesis of a variety of

inflammatory skin diseases.54,55

Akamatsu et al56 revealed that the level of neutrophil-produced

hydrogen peroxide increases significantly in patients with acne inflam-

mation compared to patients with acne comedones and healthy con-

trols. No significant difference was observed between the patients

with acne comedones and the healthy controls.

To quench these reactive oxygen species, the cell has enzymes

such as glutathione peroxidase, catalase and superoxide dismutase

and sulf-hydryl compounds, of which glutathione is the most impor-

tant. Glutathione consists of glutamate, glycine and cysteine, and the

last amino acid limits its synthesis in times of stress.57

N-acetylcysteine is a thiol-containing compound and an acety-

lated derivative of the amino acid L. cysteine, and as aprecursor to

glutathionen-acetylcysteine has also been shown to scavenge reactive

oxygen species directly.58

3.3 | Anti-inflammatory action

Inflammatory acne is the result of the host's response to

Propionibacterium acnes in the follicles (natural flora with no invasive

and serious infection).59

Propionibacterium acnes exhibit complex interactions with key

events in the acne pathogenesis. This bacterium interacts with

innateimmunity, including toll-like receptors, antimicrobial peptides,

and metalloproteinase matrix, and increases the secretion of inflam-

matory cytokines, including IL-6, IL-1B, IL-8, IL-12, IL-1a, TNF-a, and

GM-CSF by keratinocytes, sebocytes and macrophages.60,61

N-acetylcysteine has been shown to decrease the levels of IL-6 in

patients on hemodialysis.62 TNF-α and IL-1β have also been shown to

decrease in mice models treated with NAC.63

N-acetylcysteine inhibits the activation of redox-sensitive nuclear

factor-kappa B, which stimulates the expression of pro-inflammatory

genes in times of oxidative stress, leading to release of a large amount

of inflammatory cytokines.64

3.4 | Anti-proliferative effects

In the normal follicle, the keratinocytes are shed as single cells to the

lumen and then excreted. In acne, keratinocytes hyperproliferate and

are not shed as normal. They also become densely packed along wit-

hmonofilaments and lipid droplets. Comedogenesis occurs when

abnormally desquamated corneocytes accumulate in the sebaceous

follicle.24

N-acetylcysteine has been shown to exert an inhibitory effect on

NIH3T3 fibroblast cells of mice by reversibly blocking the early or mid

G1 phase of the cell cycle. This makes n-acetylcysteine a potential

drug for preventing and reversing fibrosis.65 It also inhibits prolifera-

tion of human keratinocyte and has found utility in hyperproliferative

diseases.66

The effect is due to the anti-proliferative effects of n-

acetylcysteine which diminishes the hyperkeratosis of lamellar
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ichthyosis and improves the skin barrier function.67 The first article

that showed improvements in lamellar ichthyosis with topical NAC

was conductedon a 33-year-old woman in 1999,66 and in another

report from Turkey, the clinical effectiveness of NAC 10% emulsion in

the topical treatment of congenital ichthyosis in infants was concur-

rently compared with the effectiveness of urea 4% emulsion. After

treating the skin on the left and right halves of the body with topical

NAC and urea 4% for 9 days, respectively, improvements on the left

side was greater than on the right side, and complete recovery from

eclabium and ectropion was reached within 16 days of treatment.15

Moreover, a similar recovery was observed in five patients by the

administration of NAC 10% and urea 5% cream for 4 months.67

Deffenbacher also reported the recovery of an infant with congenital

ichthyosis with the administration of NAC.68

3.5 | Antimicrobial effect

The microbiology of the pilosebaceous unit involves three coexisting

groups of microorganisms: Gram-positive, coagulase-negative cocci

(staphylococci and micrococci); anaerobic diphtheroids (Pro-

pionibacterium acnes and Propionibacterium granulosum); and lipophilic

yeasts (Pityrosporum species). The microflora of comedones is qualita-

tively identical to that of the normal sebaceous follicle.

The staphylococci and micrococci are aerobes; therefore, their

site of growth within the sebaceous unit is superficial, and these

organisms are unable to reside in the anaerobic conditions of the

infra-infundibulum where the inflammatory reaction occurs in acne.

The lipophilic yeasts do not seem to play an important role in any dis-

ease conditions.69

Propionibacterium acnes is a Gram-positive and anaerobic patho-

gen colonized in sebaceous follicles. In general, it is more prevalent in

skin areas with high sebaceous follicle density, since these follicles

produce large amounts of sebum that provide a lipid-rich anaerobic

environment conducive to P. acnes.70

According to McInturff and Kim,71 P. acnes produces a lipase that

metabolizes the sebum triglycerides to glycerol and fatty acids, which

in turn may help the formation of comedones and their induced

inflammation.

For over 40 years, the colonization of P. acnes in patients with

acne vulgaris has been treated with topical or oral antibiotics,72 thus

leading to the increased prevalence of antibiotic-resistant P. acnes

strains.73,74

In addition, P. acnes' ability to grow in a biofilm75-78 can protect it

from the host's defenses79,80 and make it more resistant to antimicro-

bial medications,77 which creates the need for more effective new

antimicrobial treatments that are not resistant to bacteria.

Biofilms are responsible for acute and chronic events in infec-

tions of the airways. The difficulty of eradicating biofilms with oral

antibiotics has encouraged physicians to use nonantibiotic therapies.

In-vitro studies have shown the potential role of NAC as an anti-

biofilm agent. Indeed, there are reports on NAC's antimicrobial

activity against various microorganisms and there have been

suggestions of its role in various stages of biofilm formation (adhe-

sion to surfaces, synthesis and organization of the matrix and disper-

sion of biofilms). NAC's ability to disrupt the formation of biofilms

was first demonstrated in 1997 by Penez-Giraldo, who investigated

the effect of different concentrations of NAC on bacterial develop-

ment and the formation of biofilms in an S. epidermidis culture

medium in their study and reported a concentration-dependent

reduction in biofilms as well as the inhibitory effect of 2 mg of NAC

on matrix formation. Since then, many studies have shown the

effect of NAC on the reduction of biofilms due to microorganisms

(Gram-negative and Gram-positive and yeasts) and its ability to

weaken the matrix structure and biofilms. The antimicrobial activity

of NAC is associated with: (a) The competitive inhibition of the use

of cysteine, (b) The reaction of NAC's sulfhydryl group with bacterial

proteins, and (c) Disruption in the balance of intracellular redox

through a potential indirect effect on cell metabolism and signal

transmission pathways.81

In a study conducted in Seoul in 2018, Young assessed the

antibacterial effect of NAC against endodontic biofilms, including Lac-

tobacillus, Enterococcus, and Streptococcus mutans on 27 dental blocks

and concluded that NAC has greater effects in eradicating biofilms

than other therapies (chlorhexidine).82

In a study in 2012 in Singapore, Samantha investigated the

antibacterial and biofilm eradication effects of NAC on Enterococcus

and found that NAC had the strongest bactericidal properties at

pH = 11 and eradicated the Enterococcus biofilm and it was therefore

found to be a bactericidal against biofilm and planktonic forms of

Enterococcus.83

3.6 | Neurotransmission modulation

Cysteine dimerizes to form cystine which is transported across neu-

rons via the cystine-glutamate antiporter and increases the inhibitory

glutamate.84 In addition, NAC has been shown to cause dopamine

level change in neurons.85

3.7 | N-acetylcysteine and excoriation disorder

Excoriation disorder is identified with frequent and compulsory skin

picking that leads to tissue damage. It affects 4% of the general

population and can significantly affect the patient's QoL. It can

even cause potentially life-threatening complications. For example,

tissue damage due to removal can lead to topical infection and

septicemia.86

The role of glutamatergic agents in skin picking has recently

been investigated in open-label and controlled trials. Many studies

have emphasized the role of glutamate dysfunction in the physio-

pathology of compulsive disorders. Glutamate is an excitatory

neurotransmitter.87

These effects are due to the antioxidant and glutamate modula-

tory effects of NAC.
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Grant et al88 investigated skin picking disorder treatment with

NAC in a randomized double-blind placebo-controlled trial on

66 patients (35 patients underwent NAC therapy and 31 acted as

controls). Over 12 weeks, 1200-3000 mg of NAC or placebo were

administered to the patients. The desire for skin picking reduced sig-

nificantly and the therapy was well-tolerated in the intervention

group. Meanwhile, no significant improvement was observed in QoL

or psychosocial functioning in the cases, which may have been due to

the small sample size and short follow-up period.

Another clinical trial was conducted by Miller & Angulo on

35 patients with Prader-Willi syndrome and SPD comorbidity, who

received 450-1200 mg/day of NAC over 12 weeks. Skinpicking

behavior improved in all the patients and 25 cases (71%) showed com-

plete resolution of skin-picking.89

3.8 | N-acetylcysteine and acne

While N-acetylcysteine helps improve inflammatory lesions of acne

by quenching reactive oxygen species, inhibition of leukotrienes

and prostaglandins, stabilization of membranes and inhibiting lipid

peroxidation,90 its effect on comedones has been described as very

poor, which can be due to reduced sebum or inhibition of oval Pit-

yrosporum (a potential comedogenic organism that has been

detected in comedones).91 A single-blind randomized study con-

ducted in Iraq showed a significant reduction in the number of

inflammatory lesions in 14 patients treated with 1200 mg of NAC

compared to the placebo group.90 Another double-blind study

showed a significant reduction in the number of comedones in a

group of 65 patients receiving NAC 5% gel over 8 weeks compared

to the control group (34 patients).91

3.9 | N-acetylcysteine and PCOS

Polycystic ovary syndrome (PCOS) is the most common endocrinopathy

that affects 5% to 20% of women of reproductive age.92

This disorder is usually associated with insulin resistance and

infertility. Its clinical manifestations include irregular menstruation due

to anovulation and skin sequel from hyperandrogenism, including hir-

sutism, acne vulgaris, and androgenic alopecia. The prevalence of acne

has been estimated as 10% to 34% in women with PCOS.93-96

Nonetheless, in postpubertal and adolescent PCOS women, it

is not clear whether secondary acne is caused by increased

androgens or natural puberty. Acne is commonplace during

puberty and is due to increased adrenal androgens with adre-

narche. Moderate to severe acne has been reported in over 50%

of young girls.97

Androgens have a role in the onset and persistence of acne.98,99

In acne patients, the excessive production of sebum is mainly due

to the differences in the response of androgen receptor (AR) of the

sebaceous glands to the circulating androgens.24,99,100 The androgen/

AR interaction causes an increase in lipid synthesis, the proliferation

of the sebocytes, and inflammation.99,101

The effect of NAC on PCOS has been suggested in the form

of low insulin secretion and improvement in hormonal profile dis-

ruption in patients. In one study, 100 patients received 1800 mg

of metformin or NAC over 24 weeks. NAC had a comparable

effect to metformin and reduced free testosterone and the hirsut-

ism score 6 months after the treatment. NAC also significantly

reduced LDL and Total Chol.102 Although NAC has been used in

many studies on PCOS and hyperandrogenism patients, a meta-

analysis of eight clinical trials showed no significant improvement

in acne and hirsutism with the administration of NAC compared

to placebo.103

Herein Tables 1-3, classify the effect of NAC, respectively, on

excoriation, acne and features of PCODs. References 104–119 are

only in tables not in text.

3.10 | Acne scar and N-acetylcysteine

Acne scar is a cosmetic problem that may affect 95%of patients with

acne and has a negative effect on QoLin young adults.120,121

Eighty to 90% of acne scars are atrophic, and a minority are

hypertrophic and keloid.122

Acne scars are the result of a change in the wound healing

response to cutaneous inflammation and there is infiltration of the

inflammatory cells in 77% of atrophic scars.123

In patients not prone to scar, primary lesions have a large non-

specific immune response that subsides in resolving lesions.124

In contrast, in acne-prone patients, primary lesions are identified

with a smaller number of CD4+ in the skin in comparison with non-

scarring patients, which becomes more activated in resolving

lesions.124,125

There is still no standard treatment for treating acne scars. To

date, different treatment options have been proposed with variable

outcomes and clinical complications.126

The potentially known systemicanti-fibrosis effects127-129 and

wound healing properties of NAC are attributed to its function as an

antioxidant, nitric oxide system support, cell proliferation stimulation,

migration and expression of matrix metalloproteinase collagen.130

Experimental studies mostly conducted on animals have reported

that N-acetyl cysteine is effective in different kinds of ulcers, such as

burns,131 cut ulcers132 and postradiotherapy ulcers.133

A recent study reported on the healing properties of topical N-

acetyl cysteine on ulcers in two patients with nonhealing pressure

ulcers.130

Patients with bullous morphea ulcers were subjected to treatment

with N-acetyl cysteine and topical wound caring.134

According to the above findings regarding n-acetyl cysteine, it

seems that NAC can potentially be effective in treating deep acne

ulcers and its consequences, including scars, and can therefore be

beneficial and effective in wound-healing processes and fibrosis
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TABLE 1 Evidences about the effect of NAC on excoriation and excoriated disorders

NAC and excoration

Study Study ID Design Duration of
treatment

Treatment arms Number of
patients

Conclusion

105 Glutamatergic dysfunction

in skin-picking disorder

treatment of a pediatric

patient with

n-acetylcysteine1

Percinel

and

Yazici

(2014)

Case report 10 weeks 600-1800 mg/d

NAC

A 12-year-

old girl

Her SPD improved

completely after

10 weeks of NAC

treatment

88 N-acetylcysteine in the

treatment of excoriation

disorder2

Grant et al.

(2016)

Randomized

controlled

trial

12 weeks 1200-3000 mg/

day

66 47% of the patients

showed much or very

much improved nail-

biting behavior

compared to 19% in the

placebo group

89 An open-label pilot study

of N-acetylcysteine for

skin-picking in Prader-

Willi syndrome

Miller and

Angulo

(2014)

Open-label

pilot study

12 weeks 450-1200 mg/

day

35 100% of the patients

showed improvement in

skin-picking behaviors

TABLE 2 Evidences about the effect of NAC in treatment of acne

NAC and acne

Study Study ID Design Number of
patients

Treatment arms Duration of
treatment

Conclusion(s)

Effects of silymarin,

N-acetylcysteine

and selenium in

the treatment of

papulopustular

acne105

Haidar Hamid

Al-Anbari

(2012)

Randomized, single-

blind, prospective,

placebo-controlled

trial

56

(14-30 years

old)

Group 1:14 patients,

8 male and 6

female, treated with

silymarin 210 mg/

day orally

Group 2:14 patients,

7 male and 7

female, treated with

NAC 1200 mg/day

orally

Group 3:14 patients,

8 male and 6

female, treated

with selenium

200 μg/day orally

Group 4:14 patients,

7 male and 7

female, treated with

placebo capsules

(500 mg glucose

powder)

8 weeks Administration of

antioxidants

silymarin, NAC and

selenium (but not

placebo) to patients

with acne vulgaris

significantly

reduced serum

MDA and increased

serum GSH levels

after 8 weeks

compared to the

pre-treatment

value; they also

significantly

reduced serum IL-8

levels and the

number of

inflammatory

lesions in patients

with acne compared

to placebos. In

addition to clinical

improvement,

represented by

reduction in the

number of

inflammatory

lesions in patients

with papulopustular

acne.
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adjustment during the scar-formation process and also in the reduc-

tion of scar severity.

The authors of this study have been worked frequently on various

aspects of acne,135-143 and tied to introduce a multipotential drug as

NAC in the field of approach to acne.

NAC has really various indications in different medical conditions

due to its multi-potential properties especially its anti-oxidant anti-

inflammatory immune-regulatory and many other confirmed effects

even strongly proposed effects on COVID-19infection like other

multi-potential drugs in this pandemic era.144-149

TABLE 2 (Continued)

NAC and acne

Study Study ID Design Number of
patients

Treatment arms Duration of
treatment

Conclusion(s)

The antioxidant

effect of

n-acetylcysteine

and its role in the

treatment of

patients with

acne vulgaris90

Haidar Hamid

Al-Anbari

Placebo controlled

blind study

28

(14-30 years)

Group 1 was

treated with

N-acetylcysteine

orally and topical

moisturizing cream

once daily at

bedtime for

8 weeks. Group 2

was treated with

placebo once daily

orally and the same

topical moisturizing

cream

8 weeks Administration of N-

acetylcysteine to

patients with acne

vulgaris (Group 1)

significantly

reduced serum

MDA level and

increased serum

level of GSH after

8 weeks compared

to the pre-

treatment value and

also reduced the

number of

inflammatory

lesions by 21.41%

and 48.91% after

4 weeks and

8 weeks,

respectively,

compared to the

placebo.

Topical acne

treatment with

acetylcysteine:

clinical and

experimental

effects91

Montes

(2012)

Double-blind,

placebo-controlled

trial

99 Group 1 (65 patients):

acetylcysteine

topical gel 5%

Group 2: (34 patients):

placebo

8 weeks Significantly reduced

the number of

comedones

compared to the

patients in the

control group.

Effects of oral

antioxidants on

lesion counts

associated with

oxidative stress

and inflammation

in patients with

papulopustular

acne90

Ahmed Salih

Sahib

(2012)

Randomized

prospective clinical

trial

Patients

(n = 56)

Healthy

subjects

(n = 28)

Group 1:14 patients,

8 male and

6 female,

treated with

silymarin 210 mg/

day orally

Group 2:14 patients,

7 male and

7 female, treated

with NAC

1200 mg/day orally

Group 3:14 patients,

8 male and

6 female, treated

with selenium

200 μg/day orally

Group 4:14 patients,

7 male and 7

female, treated with

placebo capsules

(500 mg glucose

powder)

8 weeks The administration of

antioxidants to

patients with acne

vulgaris significantly

reduced serum

Malondialdehyde

leveland increased

the serum level of

Glutathione after

eight weeks

compared to the

pre-treatment value

and also

significantly

reduced

serumInterleukin-8

levels and the

number of

inflammatory

lesions in patients

with acne compared

to the placebo.
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4 | CONCLUSION

N-acetyl-cysteine has multipotential qualities (antioxidant,

antibacterial, anti-keratinize, anti-fibrosis, anti-excoriation, etc.) and a

limited number of studies have demonstrated its healing properties

for acne lesions and acne associated outcomes in both oral and topical

forms. Further studies are needed to prove these effects. This system-

atic review article focuses on all pathomechanisms of acne vulgaris

and the potential roles of NAC for controlling and treating these

events also proper characteristics of NAC regarding acne related out-

comes like excoriations and scars or conditions are associated with

acne emergence and its severity or resistance like PCODs.
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