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Abstract: Background: Acne, the most common skin disease characterized by comedones, papules, pustules, nodules, and/or 

cysts, has a prevalence of 90% during adolescence. The pathogenesis of acne vulgaris requires further study based on the 

pathological and pathophysiological changes in acne. Recent findings and evidence: Adolescence is the period when teenagers 

have very high nutritional demands. The occurrence of acne during adolescence suggests that the patient is nutritionally deficient 

or has increased nutritional requirements. Malnutrition of vitamins (niacin) is the most important cause of abnormal metabolism 

and inflammation. A pellagra diagnosis should focus on the presence of the “3 D’s” (diarrhea, dermatitis and dementia). The 

clinical features of acne include “3 D’s”: dermatitis (acne, seborrheic dermatitis), dyspepsia, and depression. Patients with acne 

are frequently associated with abnormal serum lipid profiles and elevated sebum secretion. Foam cells are an important 

pathological change in acne lesions. Niacin is the only vitamin that promotes the efflux of cholesterol and other lipids from cells 

and prevents foam cell formation. Foam cells in acne lesions suggest that patients with acne are deficient in niacin. Recently, 

several studies have reported the efficacy and safety of nicotinamide and niacin for acne treatment. Summary: Based on an 

analysis of the clinical feature of acne patients, pathological changes in acne lesions and the therapeutic effects of niacin on acne, 

we propose that acne can be diagnosed as a specific clinical type of pellagra, and niacin is the first choice for the treatment of 

acne vulgaris. 
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1. Introduction 

Pellagra is a systemic disease resulting from a marked 

chronic deficiency of Vitamin B3 (niacin) and/or 

nicotinamide [1-3]. Niacin and nicotinamide are precursors 

of coenzyme I (the oxidized form of nicotinamide adenine 

dinucleotide (NAD)) and coenzyme II (the reduced form of 

nicotinamide adenine dinucleotide phosphate (NADP), which 

either donate or accept hydrogen ions in vital 

oxidation-reduction reactions [1-3]. A pellagra diagnosis 

should focus on the presence of the “3 D’s” (diarrhea, 

dermatitis and dementia), localization and seasonal 

appearance. However, the three classic symptoms do not 

always appear on a patient at the same time; they can appear 

along a continuum for many patients. Moreover, there are no 

chemical tests available to definitively diagnose pellagra [1]. 

If a pellagra patient had symptoms of dementia, it is difficult 

to alleviate the condition, because his nervous tissues in brain 

may have been damaged. The current diagnostic approach to 

pellagra does not provide a basis for early warning, definitive 

diagnosis, timely treatment, nor prevent pellagra from 

deteriorating and aggravating. Medical doctor cannot 

diagnose a patient as mild and moderate pellagra clearly. 

Why does niacin deficiency cause inflammation? The 

pathogenesis of pellagra has not yet been fully elucidated. If 

a pellagra patient had symptoms of dementia, it would be 

difficult to alleviate the condition because the nervous tissues 

in the brain may have been damaged. The current diagnostic 

approach to pellagra does not provide a basis for early 

warning, definitive diagnosis, timely treatment, or prevention 

of pellagra from deterioration and aggravation. Medical 

doctors cannot clearly diagnose patients with mild or 
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moderate pellagra. 

Acne vulgaris is a skin disorder of the sebaceous follicles 

that commonly occurs in adolescence and young adulthood 

[4]. Acne is a chronic systemic disease. Acne is a cardinal 

component of many systemic diseases or syndromes, such as 

congenital adrenal hyperplasia, polycystic ovarian syndrome, 

and Apert syndrome [5]. Adolescence is a critical period of 

growth and development, and the requirement for nutrition is 

the most in this stage of life, making young people 

susceptible to malnutrition [6]. Clinically, niacin is effective 

in the treatment of acne. We believe that acne can be 

diagnosed as a special type of pellagra, because the demands 

for niacin in acne patients are increasing, and even serum 

nicotinamide concentrations of acne patients are in the 

normal range. This is a type of pellagra that is not necessarily 

accompanied by diarrhea and dementia. However, this type 

of pellagra (acne vulgaris) may cause mental illness such as 

depression, and in extreme cases, schizophrenia or thoughts 

of suicide. 

Pellagra is characterized by the “3 D’s”: dermatitis, 

diarrhea, and dementia. The clinical features of acne include 

3 D’s: dermatitis (acne, seborrheic dermatitis), dyspepsia, and 

depression. Pellagra has another “D”: death. Acne lacks the 

fourth “D,” but it has an “S”: suicide [7-9]. Some patients 

with acne committed suicide and died. 

2. Dermatitis and Inflammation of Acne 

Pellagra skin lesions usually occur on areas more prone to 

sun exposure, whereas acne lesions are always on the face, 

back, neck and chest [10], which are also prone to sun 

exposure. Both pellagra and acne lesions are distributed 

symmetrically. Pathological changes common to both diseases 

include sebaceous gland hyperplasia and prominent 

seborrhoea, vascular dilatation, endothelial cell proliferation, 

inflammatory cell infiltration, hyper-keratinization and 

subsequent desquamation of the stratum corneum, necrosis, 

and atrophic and apoptotic epidermis [11, 12]. Dermatitis is 

mild inflammation on the skin surface. The inflammation of 

acne occurs in the closed follicle ducts and presents 

pathological changes which are different from Dermatitis, 

such as comedo, papules, abscesses, pustules, cysts. But the 

mechanism of inflammation of dermatitis and acne vulgaris is 

the same. The energy generated from oxidation of 

carbohydrates and proteins in cells cannot be converted into 

ATP for cells due to niacin deficiency, but transfer into free 

radicals (ROS and RNS) damage normal tissue cells and cause 

inflammation. 

3. Pellagra, Acne and Depression 

Niacin deficiency leads to abnormal ATP synthesis and 

brain energy supply disorder, but most patients' brain 

function will not seriously impair dementia immediately. It 

takes a long time for pellagra patients to develop dementia. 

Before the onset of dementia symptoms, pellagra patients 

have clear minds, but they are accompanied by adverse 

emotional and psychological changes such as depression, 

apathy, despair, irritability, anorexia, poor appetite, distress 

and sadness, insomnia, anxiety, fear, memory decline, 

inability of logical thinking and so on [13-17]. Patients with 

chronic acne have negative psychological symptoms. Acne 

vulgaris is associated with social isolation, employment 

difficulties, depression, and suicide [8, 18-20]. With time, the 

inflammation of acne vulgaris disappeared, while depression 

might still exist. Patients with acne had greater impairment in 

mental health scores than those with asthma, epilepsy, 

diabetes, back pain, arthritis, or coronary artery disease [21]. 

Furthermore, acne patients reported higher depression and 

anxiety scores than patients with psoriasis and those 

attending oncology or general dermatology clinics [8, 22]. 

Nevertheless, depression is not just a psychological, but an 

inflammatory disease. Depressed patients have been found to 

have higher levels of proinflammatory cytokines, acute-phase 

proteins, chemokines, and cellular adhesion molecules [23]. 

Without effective treatment and with increasing age, 

worsening of depression could lead to mental disorders, 

including schizophrenia and dementia [24, 25]. The 

prevalence of acne in young adults was > 90%. The patient 

with acne had no dementia; Dementia is rare among young 

people, but symptoms of schizophrenia develop in young 

adults. The median prevalence of schizophrenia was 

4.6/1,000 for point prevalence, 3.3/1,000 for period 

prevalence, 4.0/for lifetime prevalence, and 7.2/for lifetime 

morbid risk [26, 27]. 

Niacin has been found to cure, or at least improve, 

symptoms of depression, migraine, cognitive decline, 

schizophrenia, Parkinson’s disease, and dementia (e.g., 

Alzheimer’s disease) [28, 29]. Niacin deficiency leads to 

abnormal oxidative phosphorylation, decreased ATP 

synthesis, and ATP deficiency, and the energy produced by 

the oxidation of carbohydrates in the form of free radicals 

disturbs the function of nerve cells and damages nerve cells, 

which may be the most important mechanism of depression 

and other central nervous system diseases. Gene mutation, 

called PTEN, which is believed to cause familial Alzheimer's, 

may also cause acne [30]. Niacin plays an important role in 

DNA replication, repair, and cell differentiation [31]. The 

role of niacin in relation to DNA (such as PTEN) repairing, 

genomic stability, and prevention of mutagenesis could be 

investigated [32]. 

4. Pellagra, Acne and Dyspepsia 

Chronic or recurrent diarrhea is a symptom of dyspepsia in 

the pellagra. Other gastrointestinal disturbances include 

anorexia, nausea, and epigastric discomfort [33]. Acne 

vulgaris and acne rosacea are also frequently accompanied by 

gastrointestinal disturbances, of which constipation is most 

frequently recorded, and less often, (so-called dyspepsia or 

indigestion) [34-37]. Approximately 68.5% of acne patients 

display symptoms of functional dyspepsia or gastrointestinal 

disorders, including halitosis, distension, pain, belching, acid 

reflux, diarrhea, and constipation [38]. Certain patients with 
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acne vulgaris have decreased, while others have increased 

gastric acidity and indigestion [29, 39]. Nicotinamide 

deficiency in humans may also contribute to increased 

frequency of gastrointestinal cancers in certain populations, 

although other micronutrient deficiencies are likely to be 

involved as well [40]. Niacin is an effective drug for the 

treatment of hypochlorhydria in functional dyspepsia [31, 41]. 

Acne associated with functional dyspepsia symptoms could be 

considered a deficiency of niacin, as could dyslipidemia [42], 

a variety of food-induced types of indigestion, and 

gastrointestinal dynamics disorders. Niacin deficiency leads to 

a shortage of energy (ATP) [1]. ATP deficiency leads to 

disorders of DNA, proteins, enzymes (such as Na+-K+-ATP 

enzyme, H+-K+-ATP enzyme, and digestive enzymes), 

hormone synthesis, regulation, and physiological activity, as 

well as smooth muscle motility and immune system function. 

Gastrointestinal symptoms caused by niacin deficiency can 

easily be misdiagnosed. The relationship between acne and 

gastrointestinal diseases requires further study. 

5. Foam Cells in Acne Lesions (Figure 1) 

Foam cells are the hallmark cells of atherosclerosis [43]. 

Foam cells are also the main pathological changes in acne 

vulgaris, which indicates that atherosclerotic inflammation 

caused by abnormal lipid oxidation in the follicle duct is 

purulent acne. Acne is not a skin disease induced by infection, 

because no bacteria, fungi or parasites can be seen in early 

phase of acne lesion. The foam cells in acne lesions are 

macrophages and neutrophils that have phagocytosed large 

amounts of lipids [43]. Foam cell formation in acne lesions not 

only indicates abnormal lipid metabolism, but also suggests 

abnormal immune functions. Macrophages and neutrophils 

unable to deal with the swallowed sebum and lipids. Foam 

cells are also a sign of niacin deficiency and suggest the need 

for niacin treatment, because niacin is the only vitamin that 

can promote the efflux of oxidized lipids from foam cells 

[44-47]. 

6. Niacin in Acne Treatment 

Niacin, also known as nicotinic acid, is the most critical 

vitamin that promotes lipid metabolism, inhibits inflammation 

and antioxidation, and prevents foam cell formation [48-51]. 

Both niacin and nicotinamide are precursors for NAD and 

NADP and identical in their vitamin activity, but nicotinamide 

does not have the same pharmacological, lipid modifying 

effects as niacin. Recently, several studies regarding the 

efficacy and safety of nicotinamide for acne treatment were 

published [52-58]. The mechanism of niacin in the treatment 

of acne is to promote the energy of nutrient (lipid, sugar and 

protein) in cells via oxidative phosphorylation to form ATP 

utilized by normal cells, rather than generate ROS and RNS to 

damage to cells [59]. A pilot study shows that the effective rate 

of high dose niacin in 3 month treatment of acne vulgaris up to 

80% [60]. The therapeutic effect of niacin on acne is an 

important basis for acne to be diagnosed as pellagra. 

 

Figure 1. Foam cell in acne lesion. 

Oil Red O and hematoxylin staining (Olympus BX43, 

40×10. The samples were collected from a 19-year-old male 

patient with acne. Ethical approval was obtained from the 

ethics committee of the First Affiliated Hospital of Guangxi 

University of Chinese Medicine. 

7. Conclusion 

According to the clinical feature of acne patients, 

pathological changes of acne lesions and the therapeutic effect 

of niacin, we proposed that acne vulgaris is a special clinical 

type of pellagra that is not necessarily accompanied by 

diarrhea and dementia, even if the concentration of plasma 

nicotinamide in acne patients are in the normal range. 

Although the proposal requires more scientific research, 

niacin is essential for mild, moderate and severe acne 

treatment. Acne patients may also have deficiencies in 

protein and other vitamins and trace elements. Nutritional 

assessment and monitoring protocols should be developed for 

neonatal, infantile, children, adolescent and pregnant acne 

patients. Supplement of niacin and other nutrients may 

promote the healthy growth and improve the quality of life of 

acne patients. 
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