
Safety of Vitamin D 
Reinhold Vieth

Professor, Departments of Nutritional Sciences and Laboratory Medicine and Pathobiology, 
University of Toronto, and Pathology, Mount Sinai Hospital, Toronto

IOM August 4 2009

safety safety 
11:: the condition of being safe from undergoing or the condition of being safe from undergoing or 
causing hurt, injury, or losscausing hurt, injury, or loss



Safety = Toxicity

For vitamin D, the classic criteria for For vitamin D, the classic criteria for 
harm pertain to excessive calcium in harm pertain to excessive calcium in 
serum or urine.serum or urine.

No other harmful outcomes are No other harmful outcomes are 
knownknown…… except for except for somesome
epidemiologicepidemiologic relationships that relationships that 
relate  higher serum 25(OH)D to relate  higher serum 25(OH)D to 
higher risk of prostate and higher risk of prostate and 
pancreatic cancers.pancreatic cancers.



Safety = Toxicity

The context of calcium excess:



Vitamin D3 Poisoning by Table Sugar.
DOSE: 1.7 MILLION UNITS/DAY FOR 7 MONTHS!

Reinhold Vieth PhDb, Tanya R Pinto BScb,  Bajinder S Reen MDa,   and Min M Wong MDa

Lancet 2002 359: 672

June 1999, a 29-year-old man admitted to emergency with 
symptoms of:

Øextreme right-sided flank pain
Øconjunctivitis (a sign of dehydration)

Øincreased thirst
Øvomiting
Øin acute renal failure
Øanorexia
Øfever, chills

Initially treated with steroids and discharged: 
presumed gastroenteritis



Vitamin D3 Poisoning by Table Sugar.
DOSE: 1.7 MILLION UNITS/DAY FOR 7 MONTHS!

Lancet 2002 359: 672

October 1999, his 63-year-old father was admitted to emergency with 
similar complaints.  

He was also in acute renal failure, and no history of stones.

Calcium VERY HIGH  3.82 mmol/L (normal, 2.20-2.65 mmol/L), 

25(OH)D   HIGH 1555 nmol/L (normal 20-80 nmol/L) 

1,25(OH)2D NEAR NORMAL 151 pmol/L (normal, 30-140 pmol/L).
Elevated “free” 1,25(OH)2D causing toxicity. 
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2. Saturability:  25(OH)D > 600 nmol/L

0            200 ng/mL 400              600Lo
g 

Sc
al

e 
V

al
u

es
 o

f 
th

e 
u

n
it

s 
in

 t
he

 g
ra

ph



PLASMA

VITAMIN D 

METABOLITES

BOUND

PLASMA

1,25(OH)2D

FREE

INTESTINE INTESTINE 
CALCIUM CALCIUM 
ABSORPTION ABSORPTION 

BONE CALCIUM BONE CALCIUM 
RESORPTIONRESORPTION

PLASMA 
1,25(OH)2D 
BOUND

PLASMA

D-Binding

Protein
(capacity 

4300 nmol/L

1800 ng/mL)

Excessive 
calcium in 
blood and 
urine

Vieth Bone and Mineral, 11 (1990) 267-272 

SATURABILITY OF DBP



10 100 1000 10000

100

1000

Study Group Mean Data
Vit D2-Treated Group Mean Data

x Individuals with Vit D2 Hypercalcemia 

400,000

Vitamin D Intake  IU/day
40,0004000400

Se
ru

m
25

(O
H

)D
  n

m
ol

/L
Human Dose Response for vitamin D

Data from literature cited in Vieth 1999, Amer J Clin Nutr,69:842  
Hathcock JN, Shao A, Vieth R, Heaney R.  Am J Clin Nutrition 2007

X
X
X X

X

X
X
XXX

X XX XX
X XX

X

20
Vitamin D   µg/day

TANNINGTANNING

UL
X = reported 

toxicity = 
HYPERCALCEMIA

Serum 

25(OH)D

ng/ml

400

40

4



Am J Clin Nutr 2007;86:645–51.
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Doses of vitamin D pertinent to the UL and LOAEL, and their 
effects on serum calcium 

MS Patients on 1200 mc Ca.  EVERY MONTH THE VITAMIN D3 DOSE WAS INCREASED 
IN A STUDY TO CHARACTERIZE TOLERABILITY TO SPECIFIC SERUM 25(OH)D LEVELS
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ABSORPTION 
OF CALCIUM 
FROM DIET

The effect of vitamin D 
nutrition (based on 

serum 25(OH)D reaches 
a plateau at about      

80 nmol/L)

R Heaney,  Journal of Steroid 
Biochemistry & Molecular 

Biology xxx (2005)

32 ng/mL

??
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Safety = Toxicity

The context of Higher 
25(OH)D and Higher 

Cancer risk



Overall  conclusion  6:  adverse  events   

There  is  no  data  available  on  the  health  
hazards  of  long term  maintenance  of  high  
25 hydroxyvitamin  D serum  levels  in  healthy  
subjects  over  long  periods.  

Past  experiences  with  other  compounds  (e.g.,  
several  anti oxidants and  hormone  
replacement therapies)  have  shown  serious  
adverse  effects  of  the  chronic  use  of  supplements  
or  long term  maintenance  of  high  serum  levels.

Pg 306



Evidence Report/Technology Assessment 
Number 183 Vitamin D and Calcium: A Systematic 

Review of Health Outcomes 
Prepared for: Agency for Healthcare Research and Quality 
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Safety = Toxicity

For vitamin D, the classic criteria for harm pertain to For vitamin D, the classic criteria for harm pertain to 
excessive calcium in serum or urine.  excessive calcium in serum or urine.  TOXICITY TOXICITY 
REQUIRES AVERAGE DAILY INTAKES WELL REQUIRES AVERAGE DAILY INTAKES WELL 
BEYOND 10,000 IUBEYOND 10,000 IU

Northern or lowNorthern or low--UV environments:UV environments: epidemiologicepidemiologic
relationships with higher serum 25(OH)D and higher relationships with higher serum 25(OH)D and higher 
risk of prostate and pancreatic cancers.  These may risk of prostate and pancreatic cancers.  These may 
be due to be due to seasonal high/low fluctuations in seasonal high/low fluctuations in 
25(OH)D 25(OH)D that may be alleviated with vitamin D that may be alleviated with vitamin D 
supplementation.supplementation.


