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Abstract: Nicotinic acid (NA), often called niacin, a form of vitamin B3, is a water-soluble nutrient
found in animal and vegetarian foods. Vitamin B3 for healthy people is considered to be needed in
doses of less than 20 mg daily. In higher doses, NA has been described to be beneficial in some patients
with psychiatric disorders. This report describes a male patient with bipolar type II disorder who
for many years had been treated with lithium and other medications applied in affective disorders.
These pharmacological drugs had beneficial effects but were at times insufficient. When the patient
was prescribed NA, he experienced a comparatively strong effect. Slowly it was discovered that
the patient could lower and cease all medications except NA. For over 11 years he has been stable
and calm with NA and currently takes 1 g three times daily. When not taking NA, he consistently
became anxious and depressed within 2–3 days. The resumption of NA resulted in a normal state
usually within 1 day. This finding has been described as a vitamin dependency. The paper discusses
possible mechanisms for the effect of NA in this patient. Further studies are needed to investigate the
prevalence of vitamin B3 dependency and the biochemical explanations for this phenomenon.
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1. Introduction

Bipolar disorder has a lifetime prevalence rate of around 2% [1]. If the patient has had at least one
manic episode, this is called bipolar disorder type I. If the patient has had hypomania but not mania,
we speak of bipolar type II.

Most patients with a bipolar disorder are treated with pharmacological drugs, usually lithium,
antiepileptics or antipsychotics. These medications are often effective alone or combined. However,
side effects, complicating diseases, non-response and the opinion of the patient are to be respected.

NA is a form of vitamin B3. It is required in daily doses lower than 20 mg to avoid the
deficiency disease pellagra. That pellagra often resulted in different psychiatric states, sometimes
of manic-depressive type, was described [2] before it was established to be a nutritional deficiency
syndrome [3,4]. Thereafter it was demonstrated that NA helped patients with mental symptoms of
pellagra [5]. Positive reports were later described for NA treatment in schizophrenic patients [6].

In PubMed and the Web of Science, there seem to be no cases published with a positive result
from using NA in bipolar patients. However, there is one case report in which treatment with NA
resulted in an acute manic psychotic episode [7].

2. Case Report

The patient (P) was a man born in 1945.
Heredity: P’s grandmother had been hospitalised for a psychiatric disorder. His sister suffered

from major depressions, had been treated with electroconvulsive therapy and later on committed
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suicide. P had a son who tried to commit suicide during a depressive episode. His two daughters also
had an affective sensitivity with depressions.

Diagnosis: bipolar syndrome, type II; periods of depression and hypomania, episodic.
Patient history: As long as he remembered, P had been depressed most often during March, July

and November. During the 1970s, he made four suicidal intoxications with drugs and alcohol. He
was in inward treatment for depression twice in Sweden and once in England. During periods in
hypomanic states with high efficiency and less sleep, he was never hospitalised. Sometimes he made
hasty decisions, and once he married a woman he had only known for 14 days.

Treatment with lithium in 1974–1976 had a good effect against the depressions. However, he felt
he did not have access to his feelings and chose to go off lithium for 6 years. He noted that he had
more depressions again. From 1982, he took lithium again with a good effect. Sometimes he tried not
to take lithium and relapsed into depressive states.

As P moved from another city he became my patient in 1991. Except for lithium, he had for years
been treated with carbamazepine, antidepressants, anxiolytics and also psychotherapy. In 2005, P was
taking lithium, moclobemide, diazepam and zolpidem, all in conventional doses.

October 2005: P was aggressive, anxious and depressive after problems at his job where he worked
as headmaster. He was prescribed Niaspan (nicotinic acid extended release) because the psychiatrist
knew NA was sometimes effective in anxiety states [8]. In a few weeks, this was increased to 1000 mg
twice a day. November 2005: After 3 weeks, he felt somewhat better and stopped worrying. After
6 weeks, P expressed, “During the last 10 years, since I lost my job last time, I felt like walking in
a swamp. Now I feel I walk on solid ground . . . I was surprised it was such a strong difference. I have
no suicidal thoughts, which I usually have had. I am positive, calmer, sleep better and my high blood
pressure is normalized”. When stressed at work, he could face his problems adequately. Being positive
to Niaspan, he proceeded continuously with 1000 mg morning and evening.

January 2006: P had stopped diazepam for 4 weeks. He felt better, but not completely well. He
was more stable, had no anxiety and less-impulsive aggression and depression, and was able to make
plans for the future.

March 2006: P stopped taking zolpidem, and his sleep was good. P started to decrease moclobemide.
May 2006: P stopped the antidepressant moclobemide. As P was feeling comparatively well,

the possibility of reducing lithium was actualized and an agreement to do so slowly was made.
June 2006: P started reducing lithium.
August 2006: P finished lithium, felt more sensitive (which he thought was positive) and was

slightly depressed for 1 month.
October 2006: P described feeling much more alert compared to when he was on the earlier drugs.
February 2008: P reported that he twice forgot to take NA when traveling and once chose not to

take it as a test. All three times, after 2–3 days, he became irritated, nervous, restless and itchy. When
taking 1000 mg of NA he became better within less than 12 h.

In June 2011, his wife wondered if he really needed the medication, and P made a test not to take
Niaspan. After a week, he felt more irritated, aggressive, anxious, depressive and developed suicidal
thoughts. When taking 1000 mg of Niaspan twice daily, he was again in good balance after 2–3 weeks.

During autumn 2011, Niaspan was taken off the market in Sweden, and the prescription was
changed to Tredaptive (1000 mg NA with 20 mg lorapiprant). After increasing to 2000 mg of NA each
day, P found this to have a weaker effect than Niaspan; thus the dose was increased to 3000 mg daily.
This may also be justified by P’s weight of 105 kg. He then had a good effect with no anxiety, no suicide
thoughts and a stable mood.

January 2013: Tredaptive was taken off the market. Thereafter P was prescribed NA (500 mg) in
capsules to be taken two each at breakfast, lunch and dinner. P more often developed a flush, but once
used to it, he found no problem with this reaction. The psychiatric effect was continuously positive.

Side effects from NA: Over 12 years, P experienced only a few and minor adverse effects from NA.
Before starting with NA, he had an increased blood pressure, but after some time he found it stabilized.
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When changing to immediate-release NA in 2013, P had a flush reaction more often. However, he did
not find this problematic. Over the years, liver enzymes in blood were normal for this patient.

The patient has given written consent to this case report.

3. Discussion

The course of bipolar disorder varies much over time, both in a single person and between different
individuals. This is one reason that long-term case studies may be valuable in studies of bipolar
syndromes. One-person trials have different strengths and weaknesses compared to multi-person
trials [9]. From a single case, it is not possible to generalize for evaluation and treatment of other
patients. However, case reports may aid in developing further hypotheses and in the understanding of
mechanisms and therapy.

In everyday life, we observe that all humans are different in looks and behaviour. However, we
also have biochemical individuality [10,11]. This knowledge is crucial in studying effects and side
effects of different biochemical substances.

When NA was prescribed, the purpose was to decrease anxiety. As this effect emerged, it was
easy to stop diazepam and zolpidem. However, that the effect in this patient also stabilised his mood
was a surprise. Reducing and stopping lithium treatment had not been contemplated when NA was
introduced for this patient. For over 11 years, NA has functioned as a mood stabiliser in this patient
with bipolar type II disorder. He also described having a generally more positive feeling with NA
compared to his previous medications including lithium. Because P ceased taking lithium, he used no
other medication.

However, whenever the patient forgot to take NA or decided to test not taking it, he consistently
became anxious within 2 to 3 days. When P resumed taking NA, he would usually feel normal within
a day.

The phenomenon that a high-dose vitamin is needed for treatment of a diagnostic entity in some
patients has been described as a vitamin dependency. This concept is most well known for vitamin
B6 with respect to a form of epilepsia described in children [12]. The explanation for a higher need
of vitamin B6 can be related to use of interfering drugs, somatic disease with malabsorption, renal
dialysis, an inborn error of metabolism or genetic polymorphism. Vitamin dependency has also been
described for vitamins B1 [13], B3 [14], B12 [15], folate [16], D [17] and K [18].

What could be the reason for the effect of high-dose NA in this case? Vitamin B3 is usually
estimated to be necessary in doses of less than 20 mg daily. The statement is correct if the purpose
is to prevent the deficiency disease pellagra in the population. However, if some individuals need
a much higher dose of this water-soluble molecule, it is reasonable to assume a specific biochemical
explanation for this.

P did not take any other drugs and did not have any known somatic disease that might have
affected the metabolism of NA. Additionally, the fact that several people in P’s family had psychiatric
disorders suggests that genetic factors may be of etiologic importance in this case.

High-dose NA is helpful in some patients with different diseases. Most well known is the use of
NA in gram doses for hyperlipidaemia [19]. However, NA acts via several pathways. NA is a precursor
to nicotinamide (NAM), nicotinamide adenine dinucleotide (NAD), nicotinamide adenine dinucleotide
hydrogen (NADH), nicotinamide adenine dinucleotide phosphate (NADP) and nicotinamide adenine
dinucleotide phosphate hydrogen (NADPH). These substances participate in the metabolism of
cells and their mitochondria. They act as substrates, participate in enzymatic processes, stimulate
receptors and interact with genes. NA is converted to NAM, which has benzodiazepine-like actions
in the gamma-aminobutyric acid (GABA) system [20,21]. Further, NA affects brain receptors and
is involved in the kynurenine pathway, considered to be of interest in bipolar disorder [22]. NA is
also neuroprotective [23]. However, if the patient has specific polymorphisms, this may affect NAD
biochemistry and the binding and affinity of related molecules. As NAD participates in more than
470 chemical reactions [24], this may have significant importance. Disrupted NAD synthesis may
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cause NAD deficiency [25]. Lower NAD levels relate to aging, mitochondrial dysfunction, cancer and
other age-related diseases [26,27]. Altered expression of sirtuin 1 (SIRT1) has been described in bipolar
patients [28,29]. Sirtuins are a form of NAD+-dependent histone deacetylases, which regulate different
cellular functions.

The intake of NAD precursors may help to increase levels for optimal NAD biochemical function.
This has been studied in animal studies, human cell cultures and in humans [30–32]. Several genetic
conditions respond to higher doses of NA [33]. How often this may help patients with a bipolar
disorder is unknown. Bipolar disorder is a complex psychiatric disease. Both genetic and nongenetic
factors are important. The knowledge base is yet not solid for genetic testing, and further work is
needed [34].

4. Conclusions

The author has been the treating psychiatrist for this bipolar type II patient for 26 years. Twelve
years ago, the patient was prescribed NA as an add-on to conventional medication. Successively,
the psychopharmacological drugs were terminated. With NA, currently at 1000 mg three times daily,
the patient has for over 11 years been stable and in a good mental health condition without any
psychiatric drugs. The most probable explanation is that this is related to specific genetic factors. Such
a high-dose need of an essential vitamin is sometimes described as a vitamin dependency. Further
studies may help us to see if NA dependency occurs in different patient groups. The investigation
of possible genetic polymorphisms is needed for the development of knowledge and the individual
treatment of patients.

Acknowledgments: No funding has been received for this work.

Conflicts of Interest: The author has no competing interest to declare that is relevant to the content of
this submission.

References

1. Merikangas, K.R.; Jin, R.; He, J.P.; Kessler, R.C.; Lee, S.; Sampson, N.A.; Viana, M.C.; Andrade, L.H.; Hu, C.;
Karam, E.G.; et al. Prevalence and correlates of bipolar spectrum disorder in the world mental health survey
initiative. Arch. Gen. Psychiatry 2011, 68, 241–251. [CrossRef] [PubMed]

2. Babcock, J.W. The prevalence and psychology of pellagra. Am. J. Psychiatry 1911, 67, 517–540. [CrossRef]
3. Goldberger, J. The relation of diet to pellagra. J. Am. Med. Assoc. 1922, 78, 1676–1680.
4. Elvehjem, C.A.; Madden, R.J.; Strong, F.M.; Woolley, D.W. Relation of nicotinic acid and nicotinic acid amide

to canine black tongue. J. Am. Chem. Soc. 1937, 59, 1767–1768. [CrossRef]
5. Spies, T.D.; Aring, C.D.; Gelperin, J.; Bean, W.B. The mental symptoms of pellagra. Their relief with nicotinic

acid. Am. J. Med. Sci. 1938, 196, 461–475. [CrossRef]
6. Osmond, H.; Hoffer, A. Massive niacin treatment in schizophrenia. Review of a nine-year study. Lancet 1962,

279, 316–319. [CrossRef]
7. Loebl, T.; Raskin, S. A novel case report: Acute manic psychotic episode after treatment with niacin.

J. Neuropsychiatry Clin. Neurosci. 2013, 25, E14. [CrossRef] [PubMed]
8. Vescovi, P.P.; Gerra, G.; Ippolito, L.; Caccavari, R.; Maestri, D.; Passeri, M. Nicotinic-acid effectiveness in the

treatment of benzodiazepine withdrawal. Curr. Ther. Res. Clin. Exp. 1987, 41, 1017–1021.
9. Schork, N.J. Personalized medicine: Time for one-person trials. Nature 2015, 520, 609–611. [CrossRef]

[PubMed]
10. Garrod, A. The incidence of alkaptonuria: A study in chemical individuality. Lancet 1902, 160, 1616–1620.

[CrossRef]
11. Williams, R.J.; Berry, L.J.; Beerstecher, E. Individual Metabolic Patterns, Alcoholism, Genetotrophic Diseases.

Proc. Natl. Acad. Sci. USA 1949, 35, 265–271. [CrossRef] [PubMed]
12. Scriver, C.R. Vitamin B6 deficiency and dependency in man. Am. J. Dis. Child. 1967, 113, 109–114. [CrossRef]

[PubMed]

http://dx.doi.org/10.1001/archgenpsychiatry.2011.12
http://www.ncbi.nlm.nih.gov/pubmed/21383262
http://dx.doi.org/10.1176/ajp.67.3.517
http://dx.doi.org/10.1021/ja01288a509
http://dx.doi.org/10.1097/00000441-193810000-00001
http://dx.doi.org/10.1016/S0140-6736(62)91259-X
http://dx.doi.org/10.1176/appi.neuropsych.12090212
http://www.ncbi.nlm.nih.gov/pubmed/24247871
http://dx.doi.org/10.1038/520609a
http://www.ncbi.nlm.nih.gov/pubmed/25925459
http://dx.doi.org/10.1016/S0140-6736(01)41972-6
http://dx.doi.org/10.1073/pnas.35.6.265
http://www.ncbi.nlm.nih.gov/pubmed/16588890
http://dx.doi.org/10.1001/archpedi.1967.02090160159025
http://www.ncbi.nlm.nih.gov/pubmed/5333772


Nutrients 2018, 10, 134 5 of 6

13. Lonsdale, D.; Faulkner, W.R.; Price, W.; Smeby, R.R. Pyruvic acidemia with hyperalaninemia: Vitamin B1

dependency. J. Pediatr. 1969, 74, 827–828. [CrossRef]
14. Hoffer, A. Vitamin B3 dependent family. Schizophrenia 1971, 3, 41–46.
15. Rosenberg, L.E.; Lilljeqvist, A.; Hsia, Y.E. Methylmalonic aciduria: Metabolic block localization and vitamin

B12 dependency. Science 1968, 162, 805–807. [CrossRef] [PubMed]
16. Regland, B. Schizophrenia and single-carbon metabolism. Prog. Neuropsychopharmacol. Biol. Psychiatry 2005,

29, 1124–1132. [CrossRef] [PubMed]
17. Arnaud, C.; Maijer, R.; Reade, T.; Scriver, C.R.; Whelan, D.T. Vitamin D dependency: An inherited postnatal

syndrome with secondary hyperparathyroidism. Pediatrics 1970, 46, 871–880. [PubMed]
18. Goraya, J.S. Congenital deficiency of vitamin K-dependent coagulation factors—A vitamin-K dependency

state? Thromb. Haemost. 2001, 86, 932. [PubMed]
19. Carlson, L.A. Nicotinic acid: The broad-spectrum lipid drug. A 50th anniversary review. J. Intern. Med. 2005,

258, 94–114. [CrossRef] [PubMed]
20. Mohler, H.; Polc, P.; Cumin, R.; Pieri, L.; Kettler, R. Nicotinamide is a brain constituent with

benzodiazepine-like actions. Nature 1979, 278, 563–565. [CrossRef] [PubMed]
21. Tallman, J.F.; Paul, S.M.; Skolnick, P.; Gallager, D.W. Receptors for the age of anxiety: Pharmacology of the

benzodiazepines. Science 1980, 207, 274–281. [CrossRef] [PubMed]
22. Miller, C.L.; Murakami, P.; Ruczinski, I.; Ross, R.G.; Sinkus, M.; Sullivan, B.; Leonard, S. Two complex

genotypes relevant to the kynurenine pathway and melanotropin function show association with
schizophrenia and bipolar disorder. Schizophr. Res. 2009, 113, 259–267. [CrossRef] [PubMed]

23. Shehadah, A.; Chen, J.; Zacharek, A.; Cui, Y.; Ion, M.; Roberts, C.; Kapke, A.; Chopp, M. Niaspan treatment
induces neuroprotection after stroke. Neurobiol. Dis. 2010, 40, 277–283. [CrossRef] [PubMed]

24. Penberthy, W.T. Niacin, Riboflavin, and Thiamine. In Biochemical, Physiological, and Molecular Aspects of Human
Nutrition; Stipanuk, M.H., Caudill, M.A., Eds.; Elsevier/Saunders: St. Louis, MO, USA, 2013; pp. 540–564.

25. Shi, H.; Enriquez, A.; Rapadas, M.; Martin, E.; Wang, R.; Moreau, J.; Lim, C.K.; Szot, J.O.; Ip, E.;
Hughes, J.N.; et al. NAD Deficiency, Congenital Malformations, and Niacin Supplementation. N. Engl.
J. Med. 2017, 377, 544–552. [CrossRef] [PubMed]

26. Imai, S.; Guarente, L. NAD+ and sirtuins in aging and disease. Trends Cell Biol. 2014, 24, 464–471. [CrossRef]
[PubMed]

27. Garrido, A.; Djouder, N. NAD+ Deficits in Age-Related Diseases and Cancer. Trends Cancer 2017, 3, 593–610.
[CrossRef] [PubMed]

28. Abe, N.; Uchida, S.; Otsuki, K.; Hobara, T.; Yamagata, H.; Higuchi, F.; Shibata, T.; Watanabe, Y. Altered
sirtuin deacetylase gene expression in patients with a mood disorder. J. Psychiatr. Res. 2011, 45, 1106–1112.
[CrossRef] [PubMed]

29. Nivoli, A.; Porcelli, S.; Albani, D.; Forloni, G.; Fusco, F.; Colom, F.; Vieta, E.; Serretti, A. Association between
sirtuin 1 gene rs10997870 polymorphism and suicide behaviors in bipolar disorder. Neuropsychobiology 2016,
74, 1–7. [CrossRef] [PubMed]

30. Hara, N.; Yamada, K.; Shibata, T.; Osago, H.; Hashimoto, T.; Tsuchiya, M. Elevation of cellular NAD levels
by nicotinic acid and involvement of nicotinic acid phosphoribosyltransferase in human cells. J. Biol. Chem.
2007, 282, 24574–24582. [CrossRef] [PubMed]

31. Hu, L.; Ibrahim, K.; Stucki, M.; Frapolli, M.; Shahbeck, N.; Chaudhry, F.A.; Gorg, B.; Haussinger, D.;
Penberthy, W.T.; Ben-Omran, T.; et al. Secondary NAD+ deficiency in the inherited defect of glutamine
synthetase. J. Inherit. Metab. Dis. 2015, 38, 1075–1083. [CrossRef] [PubMed]

32. Trammell, S.A.; Schmidt, M.S.; Weidemann, B.J.; Redpath, P.; Jaksch, F.; Dellinger, R.W.; Li, Z.; Abel, E.D.;
Migaud, M.E.; Brenner, C. Nicotinamide riboside is uniquely and orally bioavailable in mice and humans.
Nat. Commun. 2016, 7, 12948. [CrossRef] [PubMed]

http://dx.doi.org/10.1016/S0022-3476(69)80170-8
http://dx.doi.org/10.1126/science.162.3855.805
http://www.ncbi.nlm.nih.gov/pubmed/5686220
http://dx.doi.org/10.1016/j.pnpbp.2005.06.023
http://www.ncbi.nlm.nih.gov/pubmed/16095790
http://www.ncbi.nlm.nih.gov/pubmed/5491441
http://www.ncbi.nlm.nih.gov/pubmed/11583331
http://dx.doi.org/10.1111/j.1365-2796.2005.01528.x
http://www.ncbi.nlm.nih.gov/pubmed/16018787
http://dx.doi.org/10.1038/278563a0
http://www.ncbi.nlm.nih.gov/pubmed/155222
http://dx.doi.org/10.1126/science.6101294
http://www.ncbi.nlm.nih.gov/pubmed/6101294
http://dx.doi.org/10.1016/j.schres.2009.05.014
http://www.ncbi.nlm.nih.gov/pubmed/19502010
http://dx.doi.org/10.1016/j.nbd.2010.05.034
http://www.ncbi.nlm.nih.gov/pubmed/20554037
http://dx.doi.org/10.1056/NEJMoa1616361
http://www.ncbi.nlm.nih.gov/pubmed/28792876
http://dx.doi.org/10.1016/j.tcb.2014.04.002
http://www.ncbi.nlm.nih.gov/pubmed/24786309
http://dx.doi.org/10.1016/j.trecan.2017.06.001
http://www.ncbi.nlm.nih.gov/pubmed/28780936
http://dx.doi.org/10.1016/j.jpsychires.2011.01.016
http://www.ncbi.nlm.nih.gov/pubmed/21349544
http://dx.doi.org/10.1159/000446921
http://www.ncbi.nlm.nih.gov/pubmed/27424200
http://dx.doi.org/10.1074/jbc.M610357200
http://www.ncbi.nlm.nih.gov/pubmed/17604275
http://dx.doi.org/10.1007/s10545-015-9846-4
http://www.ncbi.nlm.nih.gov/pubmed/25896882
http://dx.doi.org/10.1038/ncomms12948
http://www.ncbi.nlm.nih.gov/pubmed/27721479


Nutrients 2018, 10, 134 6 of 6

33. Ames, B.N.; Elson-Schwab, I.; Silver, E.A. High-dose vitamin therapy stimulates variant enzymes with
decreased coenzyme binding affinity (increased K(m)): Relevance to genetic disease and polymorphisms.
Am. J. Clin. Nutr. 2002, 75, 616–658. [CrossRef] [PubMed]

34. Kerner, B. Genetics of bipolar disorder. Appl. Clin. Genet. 2014, 7, 33–42. [CrossRef] [PubMed]

© 2018 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1093/ajcn/75.4.616
http://www.ncbi.nlm.nih.gov/pubmed/11916749
http://dx.doi.org/10.2147/TACG.S39297
http://www.ncbi.nlm.nih.gov/pubmed/24683306
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Case Report 
	Discussion 
	Conclusions 
	References

