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Abstract

Background and Objective—We saw 2 patients who lost their sense of taste, which was 

restored by pharmacologic doses of biotin. The key objective is to describe the 2 case reports and 

suggest a potential treatment for unexplained loss of taste.

Methods and Design—The first patient was a 67-year-old woman who lost her sense of taste 

taking Juvenon, a dietary herbal supplement containing acyl-L-carnitine, lipoic acid, calcium, 

phosphorus, and biotin 300 μg per day. The second patient was a 60-year-old man who lost his 

sense of taste after a sleeve gastrectomy for obesity.

Results—The first patient did not respond to 5 mg per day of biotin, but taste was restored with 

10 mg of biotin per day. Biotin was prescribed based on information that lipoic acid bound to the 

biotin transporter. Baseline urine gave no evidence of a pre-existing biotin deficiency. The second 
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patient did not have restoration of taste after taking biotin 5 mg per day for 7 weeks but did have 

taste restoration on biotin 20 mg per day. Neither subject had an abnormal biotinidase level.

Conclusions—Further research into the relationship of biotin to taste is clearly indicated. Loss 

of taste was very distressing and significantly altered the quality of life for both patients. Since 

biotin up to 40 mg per day has been shown to be safe, a therapeutic trial of pharmacologic doses of 

biotin should be considered as a potentially curative treatment in patients who present with a loss 

of taste that has no obvious cause.
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INTRODUCTION

Egg white injury syndrome was created in animals by Bateman in 1916 [1], and reversal of 

the egg white damage by biotin was demonstrated by Boas in 1927 [2]. These findings set 

the stage for Sydenstricker et al. to demonstrate egg white injury in humans and its reversal 

by biotin in 1942 [3]. Egg whites contain avidin, which binds biotin, creating a deficiency 

state with symptoms of dermatitis, anemia, grayish pallor, changes in mental status, myalgia, 

hyperesthesia, localized paresthesia, anorexia, and nausea [4].

We now understand that biotin is not only an essential nutrient that humans cannot make but 

is also contained in our food and is made by intestinal bacteria. The richest sources of biotin 

in the diet are cow’s milk and liver, but biotin is distributed in many foods at a low 

concentration. The first understanding of the importance of biotin came from knowledge that 

it is a cofactor for 5 holocarboxylases: propionyl-CoA carboxylase, methylcrotonyl-CoA 

carboxylase, pyruvate carboxylase, and 2 forms of acetyl-CoA carboxylase. These enzymes 

catalyze key reactions in gluconeogenesis, fatty acid metabolism, and amino acid catabolism 

[5].

More recently, a carrier system has been isolated for biotin, human sodium-dependent 

multivitamin transporter (hSMVT). This transport system is saturable at nanomolar 

concentrations, sodium dependent, and ATP energy dependent, but it is chloride 

independent. Calcium and calmodulin are involved in the mediation of biotin uptake. This 

transport system is not specific to biotin. The uptake of biotin is inhibited by pantothenic 

acid, lipoic acid, desthiobiotin, and valeric acid at milimolar concentrations. The thiophane 

portion in the biotin molecule plays an important role in binding to the biotin transporter 

(Fig. 1). The keto group at the second position of the imidazole ring in biotin is essential for 

the substrate to interact with the transporter, but lipoic acid does not have the keto group and 

desthiobiotin does not have the tetrahydrothiophene ring, and both still bind to the biotin 

transporter. In addition, the terminal carboxyl groups of the valeric acid side chain as well as 

the length of the side chain determine its interaction with the biotin transporter [6].

It is known that biotinidase removes biotin from the histones on DNA just as it removes 

biotin from the holocarboxylases [7]. This insight into the additional role that biotin plays in 

genetic regulation may change the outlook we have about the optimal nutritional intake of 
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biotin and its importance to biological processes. Measuring 3-hydroxyisovaleric acid has 

been shown to be the most sensitive marker of biotin deficiency [8]. Using this marker, it 

was demonstrated that marginal biotin deficiency without any symptoms exists in normal 

pregnancy and that 300 μg per day of biotin orally only partially restored biotin levels 

toward normal. Minor biotin deficiency in animals that does not cause obvious evidence of 

deficiency is associated with birth defects. In a reproductive mouse experiment, 94% of all 

pups were malformed with a cleft palate, and half also had micrognathia. These studies have 

obvious implications for biotin supplementation in human pregnancy and may prompt 

reevaluation of optimal biotin intake [9].

Biotin deficiency has been described primarily in the context of raw egg white consumption. 

Biotin deficiency has also been reported in protein-energy malnutrition and long- term 

treatment with certain anticonvulsants [8]. Genetic defects in the holocarboxylase enzymes 

that use biotin as a cofactor and defects in biotinidase are also rare causes associated with 

defects in biotin metabolism. To this point, we are not aware that loss of taste has been 

reported to accompany biotin deficiency. Herein, we describe 2 patients who lost their taste 

acutely and had taste sensation restored by treatment with pharmacologic doses of biotin.

MATERIALS AND METHODS

Case 1

J.K. was a 67-year-old Caucasian woman who volunteered for a study to evaluate the effect 

of the dietary supplement Juvenon on cognition and cerebral glucose metabolism. Juvenon is 

taken as 2 pills per day orally with meals and delivers a daily total of acetyl L-carnitine 1 g, 

alpha lipoic acid 400 mg, biotin 300 μg, calcium 154 mg, and phosphorus 117 mg. This 

combination of acetyl L-carnitine and alpha lipoic acid has been shown to improve 

mitochondrial function in the brain, improve memory loss, and improve metabolic function 

in aging rats [10-12]. The volunteers in this crossover study took Juvenon or placebo for 8 

weeks followed by a 4-week washout and then had another 8 weeks of treatment with the 

condition they did not have in the first 8-week period.

J.K. had hypertension controlled on valsartan/hydrochlorothiazide 80/12.5 mg/d and 

osteoarthritis with shoulder and hip pain treated with meloxicam 7.5 mg/d. She had a basal 

cell carcinoma removed from her face at the age of 48 years but had no serious injuries or 

transfusions. She had an allergy to penicillin that resulted in a rash and hallucinations. 

Although she experienced hives and itching with alcohol, she had 1 to 2 drinks per week. 

She had 3 pregnancies and 3 live births with normal pap smears and mammograms every 2 

years. She was a nonsmoker who was not sexually active and had no toxic exposures or 

history of intravenous drug use. Her mother was an alcoholic, her son had hypertension, and 

her children were recovering from alcohol and drug abuse. Her father died of a myocardial 

infarction at the age of 60 years, and she had 2 sisters who were living and well. On physical 

examination, she was 74.3 kg, 160 cm, had a body mass index (BMI) of 28.4 kg/ m2, had a 

blood pressure of 125/85 mmHg, and had a pulse rate of 76 beats per minute (bpm). She 

wore glasses, had high- frequency hearing loss and sciatic pain, and complained of 

intermittent sinus stuffiness.
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Case 2

W.J.B. was a 60-year-old Caucasian man who underwent a sleeve gastrectomy for obesity on 

March 22, 2010, and volunteered for a study comparing 3 types of obesity surgery. He was 

overweight since childhood, tried exercise and diets without success, and participated in 

sports until 1981. After stopping sports, he gained weight to be 159 kg with a BMI of kg/m2 

at the time of surgery.

He had dyslipidemia since 2005 and was treated with fenofibrate 135 mg/d. He suffered 

from intermittent reflux esophagitis since 2000, which was treated with pantoprazole 40 mg 

as needed. He had deep venous thrombosis in 1995 and 2007, for which he took Coumadin 5 

mg/d. He had arthritis and low-back pain, for which he took oxycodone/acetaminophen 

10/325 mg as needed. He had insomnia, for which he took zolpidem 5 mg/d, and he also 

took some vitamins and minerals daily. He had multiple surgeries for his arthritis (back 

surgery, right knee × 4, left knee × 3, right foot × 2, thumb × 4, shoulder × 2, and elbow × 

2). He also had a septoplasty × 4, ventral hernia × 2, and a cholecystectomy in 2005. He was 

allergic to nonsteroidal anti-inflammatory drugs, which gave him skin ulcers; morphine; and 

wasp stings, which caused swelling. He injured his right knee in a motor vehicle accident in 

2000, at which time he required transfusions, which were not accompanied by hepatitis or 

reactions. He had a 5 pack-year history of smoking cigarettes, but he quit smoking in the 

1980s. He did not drink alcohol, was not sexually active, did not use intravenous drugs, and 

had been a metal worker who was working as an athletic event organizer. His father had 

diabetes and hypertension, his mother had bipolar disorder, one brother had diabetes, and 

another brother had Down syndrome. He had a brother and 2 children who were living and 

well.

On physical examination, he was 195.6 cm tall and had a BMI of 40.5 kg/m2, a blood 

pressure of 124/76 mmHg, and a pulse rate of 70 bpm. He was centrally obese, had 

osteoarthritic changes in his joints, bilateral carpel tunnel syndrome, and bilateral pedal 

edema.

RESULTS

Case 1

J.K. began the blinded study medication on November 5, 2009, and completed the first 8-

week treatment condition on January 8, 2010, without any complaints. Her first treatment 

condition was the placebo, and the second treatment was Juvenon. She began the second 

blinded treatment phase on February 1, 2010. On February 25, 2010, she complained that 

everything tasted badly or altered. She attributed the taste problem to her study medication 

and stopped taking it. Her blood pressure medication was changed on the chance that it 

might have been responsible, but there were no improvements in taste. She was seen again 

on March 18, 2010, and could taste hot, cold, and peppermint but felt that milk and sweets 

were being altered in taste due to something in her saliva. Since the study medication 

contained alpha lipoic acid, which can inhibit the biotin transporter, she was advised to take 

5 mg/d of biotin on March 29, 2010. She took one 5-mg biotin tablet per day for 4 days and 

had no change in her taste. She increased her dose to 5 mg twice daily, and 3 days later, her 
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taste returned to 90% of normal, with everything tasting normal except for candy and very 

sweet foods, which still tasted altered. She continued on the 5-mg twice-daily dose, and in 

another 1 to 2 weeks, her taste fully returned to normal. She continued the biotin until the 

end of May. She has now been off biotin for more than 3 months, and her taste remains 

normal. Her biotinidase level was 9.4 U/L (reference range, 3.5–13.8 U/L). Her baseline 

urine was tested for 3-hydroxyisovaleric acid to assess for pre-existing biotin deficiency, but 

no evidence of biotin deficiency was found.

Case 2

The patient awoke from anesthesia after his sleeve gastrectomy surgical procedure without a 

sense of taste. He was started on biotin 5 mg per day as soon as he was able to take solid 

material orally. This amount of biotin is routinely prescribed by the surgeon to minimize the 

potential for any hair loss that might be attributable to a biotin deficiency. Despite taking 5 

mg of biotin per day for 7 weeks, he had only a metallic taste. None of his medications were 

reported to give a loss of taste. Since case 1 had a loss of taste that responded to biotin at 

higher doses than 5 mg/d, the patient was advised to increase the biotin to 5 mg 3 times a 

day orally. He actually took 5 mg 4 times a day and called 36 hours later to state that his 

taste had returned. He then reduced the dose to biotin 5 mg twice a day, and his taste became 

only metallic again. Upon increasing the biotin dose to 20 mg per day, his taste returned 

gradually over a few days and has remained so for more than a month. His biotinidase was 

8.0 U/L (reference range, 3.5–13.8 U/L). No baseline urine was available for measurement 

of 3-hydroxyisovaleric acid, an indicator of biotin deficiency.

DISCUSSION

Loss of taste was very distressing to both of these patients. Juvenon contains lipoic acid, 

which has been described to compete with the biotin transporter hSMVT [6]. This suggested 

that a deficiency of biotin might be responsible for the loss of taste in case 1. Since biotin 

has been administered to humans in doses up to 40 mg/d without untoward effects, a trial of 

high- dose biotin seemed to have a reasonable rationale, with every indication of having a 

large safety margin. Although both patients responded to high-dose biotin with restoration of 

their sense of taste, both appeared to require doses greater than 5 mg per day to experience 

taste improvement. In fact, Juvenon contains the recommended daily allowance of 300 lg of 

biotin. Case 2 had been taking 5 mg per day of biotin for 7 weeks without an improvement 

in taste, so the effect of biotin in these 2 cases must represent a pharmacologic effect rather 

than a classical vitamin deficiency. Since we were not able to find an explanation for the loss 

of taste and had seen case 1 respond to a higher dose of biotin, we increased the biotin dose 

of case 2 with almost immediate success in restoring his taste sensation. We do not have an 

explanation as to why this patient developed the taste abnormality or why he might have 

responded to biotin.

It has been shown that gurmarin, a peptide that suppresses sweet taste, binds to the 

circumvallate papillae in rats [13]. Otsuka Long-Evans Tokushima fatty rats have a greater 

chorda tympani nerve response to sucrose compared with Long-Evans Tokushima lean rats, 

without a difference in other taste stimuli. A high-biotin diet reduced this elevated response 
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to sucrose [14]. The intestinal bypass, an obesity operation that is no longer performed, gave 

a reduction in the preference for concentrated sucrose and glucose solutions, returning the 

heightened preference for sweets seen in obese individuals to the level seen in normal-

weight individuals [15]. Similar findings have been documented with the gastric bypass, the 

most popular obesity surgery in the United States [16]. Case 2 had the sleeve gastrectomy 

operation, and it is not known why he lost his sense of taste. There are, however, recognized 

changes in sweet taste after other obesity surgeries, a relationship of taste with biotin in an 

animal model of obesity, and a known peptide that suppresses sweet taste in rodents, which 

could be involved in the altered sweet taste preferences after obesity surgery.

Since both of these patients responded only to pharmacologic doses of biotin, and since 

biotin deficiency has not been previously associated with loss of taste, these patients appear 

not to have had biotin deficiency in the classical sense. More research is certainly needed to 

explore the reasons why pharmacologic doses of biotin restored taste in these patients, to 

explore how taste and biotin may interact, and to investigate the extent to which other people 

suffering from a loss of taste may respond to pharmacologic doses of biotin.

CONCLUSIONS

Regardless of the reason for the restoration of taste with oral pharmacologic biotin therapy, 

the observation is important from a clinical perspective. Loss of taste is very distressing to 

patients and impairs their quality of life to a very significant degree. In fact, case 2 was 

becoming distressed that he had undergone the obesity surgery, blaming the surgery for his 

loss of taste and feeling that this loss was not a tradeoff he would have been willing to make 

for the weight loss he experienced. Although we encourage more research into the 

relationship between biotin and taste, we encourage those treating patients with a loss of 

taste that defies an obvious explanation to attempt a trial of pharmacologic doses of biotin as 

a safe and possibly curative therapy.
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Fig. 1. 
The chemical structure of biotin.
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