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ABSTRACT
A 40-year old woman, previously known for Friedreich’s ataxia, presented with shock, profound lactic acidosis and hepatic failure after
ingestion of a high dose of nicotinamide, the amide form of vitamin B3. On her own initiative, she was taking up to 4.4 g per day of
nicotinamide, after having learned the results of a phase 2 study suggesting a potential benefit in Friedreich’s ataxia. The outcome was good
with supportive care and withdrawal of nicotinamide.

LEARNING POINTS
• High-dose nicotinamide can cause life-threatening shock, lactic acidosis and hepatic failure.
• Extensive use of experimental treatments can lead to unexpected, severe adverse reactions, even with apparently safe over-thecounter products.
• Vulnerable patients with orphan diseases may self-initiate hazardous treatment which is still under investigation.
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INTRODUCTION
Friedreich’s ataxia is a disabling inherited disease characterized by mutations in a gene on chromosome 9q13 leading to decreased production
of frataxin, a mitochondrial protein involved in iron metabolism. The evolution is characterized by progressive ataxia and dysarthria. No
causal treatment is yet available. Recently, in an exploratory clinical trial, daily administration of nicotinamide (the amide form of vitamin
B3, nicotinic acid being the acidic form) at a dose of 2–8 g increased the concentration of frataxin in patients with Friedreich’s ataxia[1]. This
finding suggested that nicotinamide could favourably affect the course of the disease.

CASE REPORT
A 40-year-old woman, known for Friedreich’s ataxia, was admitted to hospital for shock. She was 18 years old at disease onset, and disease
progression was accordingly slow. One month previously, when last seen by her neurologist, she was able to stand up with bilateral support
for transfers. Her score on the International Cooperative Ataxia Rating Scale was 67/100. Echocardiography showed no cardiac involvement.
She was otherwise in good general health until the day before admission, when she felt nauseous and tired. On the evening, she had vomited
and lost consciousness. At first evaluation, she was unconscious. Heart rate was 120 bpm, blood pressure 70/43 mmHg, respiratory rate
24 breaths/ min, and oxygen saturation 100% with supplemental oxygen. Capillary blood glucose was 1.4 mmol/l. Normal saline and 40%
glucose solutions were infused, and she was transferred to hospital. At admission, she was conscious but confused. Heart rate was 101 bpm,
blood pressure had risen to 102/57 mmHg and blood glucose to 5.6 mmol/l. Tympanic temperature was 34.0°C. Physical examination was
unremarkable except for neurological signs of Friedreich’s ataxia. ECG showed sinus tachycardia. Chest and plain abdominal x-rays were
unremarkable. Blood tests showed profound lactic acidosis, coagulopathy and leukocytosis (Table 1).
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pH
PaO2 (kPa)
PaCO2 (kPa)
Bicarbonate (mmol/l)
Lactate (mmol/l)
Sodium (mmol/)
Potassium (mmol/l)
Creatinine (μmol/l)
ALAT (IU/l)
ASAT (IU/l)
Lipase
International Normalized
Ratio
Fibrinogen (g/l)
Factor V activity
Leukocytes (g/l)
Haemoglobin (g/l)
Thrombocytes (G/l)

At admission
7.16
17.0
2.5
9.2
17.0
140
3.9
65
73
92

6 h after admission
7.41
13.5
3.4
18.3
5.0

48 h after admission
7.45
10.8
5.0
26.5
0.5

92
91
61

24 h after admission
7.40
11.7
4.2
20.4
0.5
138
3.8
46
72
68
584

1.6

1.5

1.7

1.2

1.5

2.1

43
206
152
126

26%
18.1
103

11.3
86

8.2
91

392

246

240

Table 1: Evolution of blood tests.

Normal saline, bicarbonate, fresh frozen plasma, vitamin K and omeprazole were infused. Gastroscopy showed no active bleeding. A
transthoracic echocardiogram showed normal cavities, good systolic function of both ventricles, and no valvulopathy. Urine screening for
drugs was negative. Alcohol and metformin were undetectable in the blood.
The patient’s haemodynamic instability did not recur, and confusion resolved. The lactic acidosis was corrected after 16 h. Coagulation
parameters normalized after 48 h. Elevation of liver tests peaked 2 days after admission, as did pancreatic tests. Tests for viral or autoimmune
hepatitis were negative, and ultrasound of the abdomen was normal.
When the patient was able to talk, she reported self-administration in increasing doses of nicotinamide (vitamin B3, Solgar) for the previous
10 days. For the last 4 days, she had been taking 4.4 g of nicotinamide daily. As an active member of the Association Suisse de l’Ataxie de
Friedreich, she was informed of the results of the clinical trial previously cited[1].

DISCUSSION
Administration of vitamin B3 in pharmacological doses is usually considered safe. Nicotinamide (1.2 g/m2 up to a maximum of 3 g/day) has
been administered to more than 250 patients for 5 years in a placebo-controlled randomized trial of diabetes prevention. Adverse events
were comparable in the two arms, with no reported life-threatening events. Nicotinamide was well tolerated by the 10 patients included in
the Friedreich’s ataxia trial[1]. Only nausea and perturbation of liver function tests were reported.
However, severe adverse events have been reported following ingestion of high doses of nicotinamide or nicotinic acid. Some of the reported
cases share similar clinical features. One patient had hypotension after ingestion of 11 g of nicotinic acid[2]. Mittal et al. described two cases
of hepatotoxicity, metabolic acidosis and hypoglycaemia after ingestion of 5.5 and 2.5 g of nicotinic acid[3]. A 16-year-old boy developed
severe hypoglycaemia, lactic acidosis, elevated liver tests and coagulopathy after taking 13 g of nicotinic acid[4]. We think that our patient
experienced nicotinamide toxicity, because of the temporal association between the start of treatment and the appearance of symptoms, the
strong similarity of the clinical and biological features with other reported cases, and the fact that symptoms resolved following withdrawal
of the drug. Finally, no alternative explanation for the clinical picture was found despite extensive investigations. This case shows that severe
adverse reactions are not restricted to the acidic form of vitamin B3, but can occur with the amide form as well.
Patients with orphan diseases often feel helpless because of the lack of medical knowledge and effective treatment for their condition.
As a result of empowerment strategies, increasing use of the internet, and the development of patients’ organisations, they are often well
informed about their health condition and particularly involved in their own care and in research in the field[5]. Although desirable, these
developments can lead to patients trying experimental drugs on their own initiative and exposing themselves to life-threatening events.

CONCLUSIONS
This case shows that severe adverse reactions are not restricted to the acidic form of vitamin B3, but can occur with the amide form as well.
Unexpected severe adverse reactions not identified in preliminary clinical trials can occur when a new treatment is used in a less controlled
setting.
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