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Vitamin D
U R L  o f  th is  p a g e : h t tp : //w w w .n lm .n ih .g o v /m e d lin e p lu s /d ru g in fo /n a tu ra l/9 2 9 .h tm l  

W hat is it?

V ita m in  D  is a  v ita m in . It c a n  b e  fo u n d  in sm a ll a m o u n ts  in a  fe w  fo o d s , in c lu d in g  fa tty  fish  su ch  a s  h e rring , 
m a c k e re l, s a rd in e s  a n d  tu n a . T o  m a k e  v itam in  D  m o re  a v a ila b le , it is a d d e d  to  d a iry  p ro d u cts , ju ic e s , a n d  c e re a ls  
th a t a re  th e n  s a id  to  b e  “fo rtifie d  w ith  v itam in  D .” B u t m o s t v ita m in  D  -  8 0 %  to  9 0 %  o f w h a t th e  b o d y  g e ts  -  is 
o b ta in e d  th ro u g h  e x p o s u re  to  s u n lig h t. V ita m in  D  c a n  a ls o  b e  m a d e  in th e  la b o ra to ry  a s  m e d ic in e .

V ita m in  D  is u s e d  fo r  p re v e n tin g  a n d  tre a tin g  ricke ts , a  d is e a s e  th a t is c a u s e d  by n o t h a v in g  e n o u g h  v ita m in  D  
(v ita m in  D  d e fic ie n c y ). V ita m in  D  is a ls o  u s e d  fo r tre a tin g  w e a k  b o n e s  (o s te o p o ro s is ), b o n e  pa in  (o s te o m a la c ia ) ,  
b o n e  lo s s  in p e o p le  w ith  a  c o n d itio n  c a lle d  h y p e rp a ra th y ro id is m , a n d  a n  in h e rite d  d is e a s e  (o s te o g e n e s is  
im p e r fe c ta )  in w h ic h  th e  b o n e s  a re  e s p e c ia lly  b rittle  a n d  e a s ily  b ro ken . It is a ls o  u s e d  fo r  p re v e n tin g  fa lls  a n d  
fra c tu re s  in p e o p le  a t  risk  fo r o s te o p o ro s is , a n d  p re v e n tin g  lo w  c a lc iu m  a n d  b o n e  lo ss  (re n a l o s te o d y s tro p h y ) in 
p e o p le  w ith  k id n e y  fa ilu re .

V ita m in  D  is u s e d  fo r  c o n d itio n s  o f th e  h e a rt a n d  b lood  v e s s e ls , in c lu d in g  h igh  b lood  p re s s u re  a n d  high  
c h o le s te ro l. It is a ls o  u s e d  fo r d ia b e te s , o b e s ity , m u s c le  w e a k n e s s , m u ltip le  s c le ro s is , rh e u m a to id  a rth ritis , c h ro n ic  
o b s tru c tiv e  p u lm o n a ry  d is e a s e  (C O P D ) ,  a s th m a , b ro n ch itis , p re m e n s tru a l s y n d ro m e  (P M S ) ,  a n d  to o th  a n d  g u m  
d is e a s e .

S o m e  p e o p le  u s e  v ita m in  D  fo r skin  c o n d itio n s  in c lu d in g  vitiligo, s c le ro d e rm a , p so rias is , a c tin ic  k e ra to s is , a n d  
lu p u s  v u lg a ris .

It is a ls o  u s e d  fo r  b o o s tin g  th e  im m u n e  s y s te m , p re v e n tin g  a u to im m u n e  d is e a s e s , a n d  p re v e n tin g  c a n c e r.

B e c a u s e  v ita m in  D  is in vo lv e d  in re g u la tin g  th e  le v e ls  o f m in e ra ls  s u ch  a s  p h o s p h o ro u s  a n d  c a lc iu m , it is u s e d  fo r  
c o n d itio n s  c a u s e d  by low  le v e ls  o f  p h o s p h o ro u s  (fa m ilia l h y p o p h o s p h a te m ia  a n d  F a n c o n i s y n d ro m e ) a n d  low  
le v e ls  o f  c a lc iu m  (h y p o p a ra th y ro id is m  a n d  p s e u d o h y p o p a ra th y ro id is m ).

V ita m in  D  in fo rm s  k n o w n  a s  ca lc itrio l or c a lc ip o tr ie n e  is a p p lie d  d ire c tly  to  th e  skin  fo r a  p a rtic u la r ty p e  o f 
p so rias is .

If  y o u  tra v e l to  C a n a d a , y o u  m a y  h a v e  n o tice d  th a t C a n a d a  re c o g n iz e s  th e  im p o rta n c e  o f  v itam in  D  in th e  
p re v e n tio n  o f o s te o p o ro s is . It a llo w s  th is  h e a lth  c la im  fo r  fo o d s  th a t c o n ta in  c a lc iu m : "A  h e a lth y  d ie t w ith  a d e q u a te  
c a lc iu m  a n d  v ita m in  D , a n d  re g u la r  p h y s ic a l ac tiv ity , h e lp  to  a c h ie v e  s tro n g  b o n e s  a n d  m a y  re d u c e  th e  risk o f  
o s te o p o ro s is .” B u t th e  U S  v e rs io n  o f th is  o s te o p o ro s is  h e a lth  c la im  d o e s  n o t y e t in c lu d e  v ita m in  D.

How e ffec tive  is it?

N atu ra l M ed ic ines C om prehensive D atabase  ra te s  e ffe c t iv e n e s s  b a s e d  on s c ien tific  e v id e n c e  a c c o rd in g  to  th e  
fo llo w in g  s ca le : E ffe c tiv e , L ike ly  E ffe c tiv e , P o s s ib ly  E ffe c tiv e , P o s s ib ly  In e ffe c tiv e , L ike ly  In e ffe c tiv e , In e ffe c tiv e ,  
a n d  In s u ffic ie n t E v id e n c e  to  R a te .

T h e  e ffe c t iv e n e s s  ra tin g s  fo r VITAMIN D a re  a s  fo llow s:

http://www.nlm.nih.gov/medlineplus/druginfo/natural/929.html
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E ffective for...

• T reatin g  c o n d itio n s  th a t  c a u s e  w eak  a n d  painful b o n e s  (o ste o m a la c ia ).

• Low lev els of p h o s p h a te  in th e  b lo o d  (fam ilial h y p o p h o sp h a te m ia ).

• Low levels of p h o s p h a te  in th e  b lo o d  d u e  to  a d is e a s e  called  F an co n i sy n d ro m e.

• P s o ria s is  (w ith a s p e c ia liz e d  p re sc rip tio n -o n ly  form  o f vitam in D).

• Low b lo o d  calciu m  lev els  b e c a u s e  o f a low  p arath y ro id  th y ro id  h o rm o n e  levels

• H elping p re v e n t low calc iu m  a n d  b o n e  lo s s  (ren a l o s te o d y s tro p h y ) in p eo p le  w ith kidney failure

• R ick ets

• V itam in D d eficien cy .

Likely effectiv e for...

• T reatin g  o s te o p o r o s is  (w eak  b o n e s ). T a k in g  a  sp ec ific  fo rm  o f v ita m in  D  c a lle d  c h o le c a lc ife ro l (v ita m in  D 3 )  
a lo n g  w ith  c a lc iu m  s e e m s  to h e lp  p re v e n t b o n e  loss a n d  b o n e  b re a k s .

• P rev e n tin g  falls in o ld e r p eo p le . R e s e a rc h e rs  n o tice d  th a t p e o p le  w h o  d o n ’t h a v e  e n o u g h  v ita m in  D  te n d  to  
fa ll m o re  o ften  th a n  o th e r  p e o p le . T h e y  fo u n d  th a t ta k in g  a  v itam in  D  s u p p le m e n t re d u c e s  th e  risk o f  fa lling  by  
up  to  2 2 % . H ig h e r  d o s e s  o f  v ita m in  D  a re  m o re  e ffe c tiv e  th a n  lo w e r d o s e s . O n e  s tu d y  fo u n d  th a t ta k in g  8 0 0  
IU  o f  v ita m in  D  re d u c e d  th e  risk o f  fa llin g , bu t lo w e r d o s e s  d id n ’t.

A ls o , v ita m in  D , in c o m b in a tio n  w ith  c a lc iu m , b u t n o t c a lc iu m  a lo n e , m a y  p re v e n t fa lls  by d e c re a s in g  body  
s w a y  a n d  b lo o d  p re s s u re . T h is  c o m b in a tio n  p re v e n ts  m o re  fa lls  in w o m e n  th a n  m en .

• R ed u cin g  b o n e  lo s s  in p eo p le  tak in g  d ru g s  called  c o rtic o ste ro id s .

P o s s ib ly  effective for...

• R ed u cin g  th e  risk  o f m ultiple s c le r o s is  (MS). S tu d ie s  s h o w  ta k in g  v itam in  D  s e e m s  to  re d u c e  w o m e n ’s risk  
o f g e ttin g  M S  by up to  4 0 % . T a k in g  a t le a s t 4 0 0  IU  p e r  d a y , th e  a m o u n t ty p ic a lly  fo u n d  in a  m u ltiv itam in  
s u p p le m e n t, s e e m s  to  w o rk  th e  b est.

• P rev e n tin g  c a n c e r. S o m e  re s e a rc h  s h o w s  th a t p e o p le  w h o  ta k e  a  h ig h -d o s e  v ita m in  D  s u p p le m e n t plus  
c a lc iu m  m ig h t h a v e  a  lo w e r c h a n c e  o f d e v e lo p in g  c a n c e r  o f  a n y  ty p e .

• W eig h t lo ss . W o m e n  ta k in g  c a lc iu m  p lus  v ita m in  D  a re  m o re  like ly  to  lo se  w e ig h t a n d  m a in ta in  th e ir  w e ig h t. 
B u t th is  b e n e fit is m a in ly  in w o m e n  w h o  d id n ’t g e t e n o u g h  c a lc iu m  b e fo re  th e y  s ta rte d  ta k in g  s u p p le m e n ts .

• Flu. S o m e  re s e a rc h  in s c h o o l a g e d  c h ild ren  s h o w  th a t ta k in g  a  v ita m in  D  s u p p le m e n t d u rin g  w in te r  m ig h t  
re d u c e  th e  c h a n c e  o f g e ttin g  s e a s o n a l flu.

• R ed u cin g  th e  risk  o f rh e u m a to id  a rth ritis  in o ld er w om en.

• R ed u cin g  b o n e  lo s s  in w o m en  w ith a co n d itio n  calle d  h y p erp ara th y ro id ism .

• P rev e n tin g  to o th  lo s s  in th e  elderly.

P o ssib ly  ineffective for...

• B re a s t c a n c e r . M a n y  s tu d ie s  h a v e  lo o k ed  a t w h e th e r  v ita m in  D  c a n  h e lp  p re v e n t b re a s t c a n c e r , b u t th e ir  
re s u lts  h a v e  n o t a lw a y s  a g re e d . T h e  b e s t e v id e n c e  to  d a te  c o m e s  fro m  a  la rg e  s tu d y  c a lled  th e  W o m e n 's  
H e a lth  In itia tive , w h ic h  fo u n d  th a t ta k in g  4 0 0  IU  o f  v ita m in  D  a n d  1 0 0 0  m g o f c a lc iu m  p e r  d a y  d o e s  no t s e e m  
to  lo w e r  th e  c h a n c e  o f g e ttin g  b re a s t c a n c e r. T h e  po ssib ility  re m a in s  th a t h igh  d o s e s  o f v ita m in  D  m ig h t lo w e r  
b re a s t c a n c e r  risk  in y o u n g e r  w o m e n . B ut th e  d o s e s  n e e d e d  w o u ld  b e  so  h igh  th a t th e y  m ig h t not b e  s a fe .

• High b lo o d  p re s su re .

• Im proving m u sc le  s tre n g th  in o ld er ad u lts .

• P rev e n tin g  b o n e  lo s s  in p e o p le  w ith kidney tra n s p la n ts

http://www.nlm.nih.gov/medlineplus/druginfo/natural/929.html 1/26/2011
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In s u f f ic ie n t  e v id e n c e  t o  ra te  e f fe c t iv e n e s s  fo r . ..

• Heart disease. R e s e a rc h  s u g g e s ts  th a t p e o p le  w ith  low  le v e ls  o f  v ita m in  D  in th e ir  b lo o d  a re  m u c h  m o re  
like ly  to  d e v e lo p  h e a r t d is e a s e , in c lu d in g  h e a rt fa ilu re , th a n  p e o p le  w ith  h ig h e r v itam in  D  leve ls . H o w e v e r,  
ta k in g  v ita m in  D  d o e s  n o t s e e m  to  e x te n d  th e  life  o f p e o p le  w ith  h e a r t  fa ilu re .

• High cholesterol. P e o p le  w ith  lo w e r v itam in  D  le v e ls  s e e m  to b e  m u c h  m o re  like ly  to h a v e  h igh  c h o le s te ro l 
th a n  p e o p le  w ith  h ig h e r v ita m in  D  leve ls . L im ite d  re s e a rc h  s h o w s  th a t ta k in g  c a lc iu m  p lu s  v ita m in  D  d a ily , in 
c o m b in a tio n  w ith  a  lo w -c a lo r ie  d ie t, s ig n ifica n tly  ra is e s  “g o o d  (H D L ) c h o le s te ro l” a n d  lo w e rs  “b a d  (L D L )  
c h o le s te ro l” in o v e rw e ig h t w o m e n . B ut ta k in g  c a lc iu m  p lu s  v itam in  D  a lo n e , d o e s  n o t re d u c e  L D L  c h o les te ro l 
le v e ls .

• Gum disease. H ig h e r  b lo o d  le v e ls  o f v itam in  D  s e e m  to  b e  lin ked  w ith  a  re d u c e d  risk  o f g u m  d is e a s e  in 
p e o p le  5 0  y e a rs  o f a g e  o r o ld e r. But, th is  d o e s n ’t s e e m  to  b e  tru e  fo r  a d u lts  y o u n g e r  th a n  5 0 .

• Diabetes. P e o p le  w ith  lo w e r v ita m in  D  le v e ls  a re  s ig n ifica n tly  m o re  like ly  to  h a v e  ty p e  2  d ia b e te s  c o m p a re d  
to  p e o p le  w ith  h ig h e r  v ita m in  D  le v e ls . But, th e re  is no  re lia b le  e v id e n c e  th a t ta k in g  v ita m in  D  s u p p le m e n ts  
c a n  tre a t o r  p re v e n t ty p e  2  d ia b e te s .

• Premenstrual syndrome (PMS). T h e re  is s o m e  e v id e n c e  th a t g e ttin g  m o re  v ita m in  D  fro m  th e  d ie t m ig h t  
h e lp  to  p re v e n t P M S  o r re d u c e  s y m p to m s . T a k in g  v ita m in  D  s u p p le m e n ts  m ig h t h e lp  re d u c e  s y m p to m s  but 
d o e s n 't s e e m  to h e lp  p re v e n t P M S .
A blood cell disease called m yelodysplastic syndrome.
A m uscle disease called proximal myopathy 
Colorectal cancer.
Warts.
Bronchitis.
Asthma.
Breathing disorders 
Metabolic syndrome
Muscle pain caused by m edications called "statins."
Vaginal atrophy.
Other conditions.

M o re  e v id e n c e  is n e e d e d  to  ra te  v ita m in  D  fo r th e s e  u s es .

How  does it w ork?

V ita m in  D  is re q u ire d  fo r th e  re g u la tio n  o f th e  m in e ra ls  c a lc iu m  a n d  p h o s p h o ru s  fo u n d  in th e  body . It a ls o  p lay s  an  
im p o rta n t ro le  in m a in ta in in g  p ro p e r  b o n e  s tru c tu re .

S u n  e x p o s u re  is a n  e a s y , re lia b le  w a y  fo r m o s t p e o p le  to  g e t v ita m in  D . E x p o s u re  o f  th e  h a n d s , fa c e , a rm s , a n d  
le g s  to  su n lig h t tw o  to  th re e  t im e s  a  w e e k  fo r a b o u t o n e -fo u rth  o f th e  tim e  it w o u ld  ta k e  to  d e v e lo p  a  m ild  s u n b u rn  
w ill c a u s e  th e  skin  to  p ro d u c e  e n o u g h  v itam in  D. T h e  n e c e s s a ry  e x p o s u re  t im e  v a r ie s  w ith  a g e , skin  ty p e , s e a s o n ,  
tim e  o f d a y , e tc .

It ’s a m a z in g  h o w  q u ic k ly  a d e q u a te  le v e ls  o f  v ita m in  D  c a n  b e  re s to re d  by sun lig h t. J u s t 6  d a y s  o f  c a s u a l s u n lig h t 
e x p o s u re  w ith o u t s u n s c re e n  c a n  m a k e  up  fo r 4 9  d a y s  o f no s u n lig h t e x p o s u re . B o d y  fa t a c ts  like a  kind  o f s to ra g e  
b a tte ry  fo r v ita m in  D . D u rin g  p e rio d s  o f sun lig h t, v ita m in  D  is s to re d  in fa tty  fa t a n d  th e n  re le a s e d  w h e n  su n lig h t is 
g o n e .

N e v e rth e le s s , v ita m in  D  d e fic ie n c y  is m o re  c o m m o n  th a n  y o u  m ig h t e x p e c t P e o p le  w h o  d o n ’t g e t e n o u g h  sun , 
e s p e c ia lly  p e o p le  living in C a n a d a  a n d  th e  n o rth e rn  h a lf  o f th e  U S , a re  e s p e c ia lly  a t risk. V ita m in  D  d e fic ie n c y  a ls o  
o c c u rs  e v e n  in s u n n y  c lim a te s , p o s s ib ly  b e c a u s e  p e o p le  a re  s ta y in g  in d o o rs  m o re , c o v e rin g  up  w h e n  o u ts id e , or 
us in g  s u n s c re e n s  c o n s is te n tly  th e s e  d a y s  to  re d u c e  skin  c a n c e r  risk.
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O ld e r  p e o p le  a re  a ls o  a t risk  fo r v ita m in  D  d e fic ie n c y . T h e y  a re  le s s  like ly  to  s p e n d  tim e  in th e  sun , h a v e  fe w e r  
“re c e p to rs ” in th e ir  sk in  th a t c o n v e rt s u n lig h t to v ita m in  D , m a y  no t g e t v itam in  D  in th e ir  d ie t, m a y  h a v e  tro u b le  
a b s o rb in g  v ita m in  D  e v e n  if th e y  d o  g e t it in th e ir  d iet, a n d  m a y  h a v e  m o re  tro u b le  c o n v e rtin g  d ie ta ry  v itam in  D  to  
a  u s efu l fo rm  d u e  to  a g in g  k id n e y s . In fact, th e  risk  fo r v ita m in  D  d e fic ie n c y  in p e o p le  o v e r  6 5  y e a rs  o f a g e  is very  
h igh . S u rp ris in g ly , a s  m a n y  a s  4 0 %  o f o ld e r p e o p le  e v e n  in s u n n y  c lim a te s  s u ch  a s  S o u th  F lo rid a  d o n 't h a v e  
e n o u g h  v ita m in  D  in th e ir  s y s te m s .

V ita m in  D  s u p p le m e n ts  m a y  b e  n e c e s s a ry  fo r o ld e r  p e o p le , p e o p le  living in n o rth e rn  la titu d e s , a n d  fo r d a rk -  
s k in n e d  p e o p le  w h o  n e e d  e x tra  tim e  in th e  sun, b u t d o n ’t g e t  it.

Are there  sa fe ty  concerns?

V ita m in  D  is LIKELY SAFE w h e n  ta k e n  by m o u th  in re c o m m e n d e d  a m o u n ts . M o s t p e o p le  d o  n o t c o m m o n ly  
e x p e r ie n c e  s id e  e ffe c ts  w ith  v ita m in  D , u n le s s  to o  m u c h  is ta k e n . S o m e  s id e  e ffe c ts  o f  ta k in g  to o  m u c h  v itam in  D  
in c lu d e  w p a k n s s s , fa tig n p , s le e p in e s s , h e a d a c h e , loss  o f a p p e tite , dry m o u th , m e ta llic  ta s te , n a u s e a , vo m itin g , 

^ancLpthers.

T a k in g  v ita m in  D  fo r long  p e rio d s  o f tim e  in d o s e s  h ig h e r  th a n  5 0  m eg  (2 0 0 0  u n its ) p e r  d a y  is POSSIBLY 
UNSAFE a n d  m a y  c a u s e  e x c e s s iv e ly  h igh  le v e ls  o f c a lc iu m  in th e  b lood . H o w e v e r , m u c h  h ig h e r d o s e s  a re  o ften  
n e e d e d  fo r  th e  s h o rt-te rm  tre a tm e n t o f v ita m in  D  d e fic ie n c y . T h is  ty p e  o f tre a tm e n t s h o u ld  b e  d o n e  u n d e r th e  
s u p e rv is io n  o f  a  h e a lth c a re  p ro v id e r.

S p e c ia l p re c a u tio n s  &  w a rn in g s :

Pregnancy and breast-feeding: V ita m in  D  is LIKELY SAFE d u rin g  p re g n a n c y  a n d  b re a s t- fe e d in g  w h e n  u s ed  in 
d a ily  a m o u n ts  b e lo w  5 0  m eg  (2 0 0 0  u n its ). D o  n o t u s e  h ig h e r  d o s e s . U s in g  h ig h e r d o s e s  m ig h t c a u s e  s e rio u s  h a rm  
to  th e  in fan t.

Kidney disease: V ita m in  D  m a y  in c re a s e  c a lc iu m  le v e ls  a n d  in c re a s e  th e  risk o f “h a rd e n in g  o f th e  a r te r ie s ” in 
p e o p le  w ith  s e r io u s  k id n e y  d is e a s e . T h is  m u s t b e  b a la n c e d  w ith  th e  n e e d  to  p re v e n t re n a l o s te o d y s tro p h y , a  b o n e  
d is e a s e  th a t o c c u rs  w h e n  th e  k id n e y s  fa il to  m a in ta in  th e  p ro p e r  le v e ls  o f  c a lc iu m  a n d  p h o s p h o ru s  in th e  b lood. 
C a lc iu m  le v e ls  s h o u ld  b e  m o n ito re d  c a re fu lly  in p e o p le  w ith  k id n ey  d is e a s e .

High levels of calcium in the blood: T a k in g  v ita m in  D  cou ld  m a k e  th is  c o n d itio n  w o rs e .

“Hardening of the arteries” (atherosclerosis): T a k in g  v ita m in  D  c o u ld  m a k e  th is  co n d itio n  w o rs e .

Sarcoidosis: V ita m in  D  m a y  in c re a s e  c a lc iu m  le v e ls  in p e o p le  w ith  s a rc o id o s is . T h is  c o u ld  le a d  to  k id n ey  s to n e s  
a n d  o th e r  p ro b le m s . U s e  v ita m in  D  c a u tio u s ly .

Histoplasmosis: V ita m in  D  m a y  in c re a s e  c a lc iu m  le v e ls  in p e o p le  w ith  h is to p la s m o s is . T h is  c o u ld  le a d  to  k id n ey  
s to n e s  a n d  o th e r  p ro b le m s . U s e  v ita m in  D  c au tio u s ly .

Over-active parathyroid gland (hyperparathyroidism): V ita m in  D  m a y  in c re a s e  c a lc iu m  le v e ls  in p e o p le  w ith  
h y p e rp a ra th y ro id is m . U s e  v ita m in  D  cau tio u s ly .

Lymphoma: V ita m in  D  m a y  in c re a s e  c a lc iu m  le v e ls  in p e o p le  w ith  ly m p h o m a . T h is  c o u ld  le a d  to  k id n e y  s to n e s  
a n d  o th e r  p ro b le m s . U s e  v ita m in  D  cau tio u s ly .

Are there  in te rac tio n s  w ith  m ed ica tions?

M o d e r a te

B e  c a u tio u s  w ith  th is  c o m b in a tio n .
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A lum inum

A lu m in u m  is fo u n d  in m o s t a n ta c id s . V ita m in  D  c a n  in c re a s e  h o w  m u c h  a lu m in u m  th e  b o d y  a b s o rb s . T h is  
in te ra c tio n  m ig h t b e  a  p ro b le m  fo r  p e o p le  w ith  k id n e y  d is e a s e . T a k e  v ita m in  D  tw o  h o u rs  b e fo re , o r fo u r h ours  
a fte r  a n ta c id s .

A to rv a sta tin  (L ipitor)

V ita m in  D  m ig h t d e c re a s e  th e  a m o u n t o f  a to rv a s ta tin  (L ip ito r) th a t e n te rs  th e  body . T h is  m ig h t d e c re a s e  h o w  w e ll 
a to rv a s ta tin  (L ip ito r) w o rk s .

C alcip o trien e  (D ovonex)

C a lc ip o tr ie n e  is a  d ru g  th a t is s im ila r  to  v itam in  D . T a k in g  v ita m in  D  a lo n g  w ith  c a lc ip o tr ie n e  (D o v o n e x ) m ig h t 
in c re a s e  th e  e ffe c ts  a n d  s id e  e ffe c ts  o f  c a lc ip o tr ie n e  (D o v o n e x ). A vo id  ta k in g  v ita m in  D  s u p p le m e n ts  if y o u  a re  
ta k in g  c a lc ip o tr ie n e  (D o v o n e x ).

D igoxin (L anoxin)

V ita m in  D  h e lp s  y o u r b o d y  a b s o rb  c a lc iu m . C a lc iu m  c a n  a ffe c t th e  h e art. D ig o x in  (L a n o x in ) is u s e d  to  h e lp  y o u r  
h e a rt b e a t s tro n g e r. T a k in g  v ita m in  D  a lo n g  w ith  d ig o x in  (L a n o x in ) m ig h t in c re a s e  th e  e ffe c ts  o f d ig o x in  (L a n o x in )  
a n d  le a d  to  a n  ir re g u la r  h e a r tb e a t. If y o u  a re  ta k in g  d ig o x in  (L a n o x in ), ta lk  to y o u r d o c to r b e fo re  ta k in g  v itam in  D  
s u p p le m e n ts .

D iltiazem  (C ard izem , D ilacor, T iazac)

V ita m in  D  h e lp s  y o u r b o d y  a b s o rb  c a lc iu m . C a lc iu m  c a n  a ffe c t y o u r h e a rt. D ilt ia z e m  (C a rd iz e m , D ila c o r, T ia z a c )  
c a n  a ls o  a ffe c t y o u r h e a rt. T a k in g  la rg e  a m o u n ts  o f  v ita m in  D  a lo n g  w ith  d ilt ia z e m  (C a rd iz e m , D ila co r, T ia z a c )  
m ig h t d e c re a s e  th e  e ffe c t iv e n e s s  o f d iltia z e m .

M ed icatio n s c h a n g e d  by th e  liver (C y to ch ro m e  P 4 5 0  3A 4 (CYP 3A 4) s u b s tr a te s )

S o m e  m e d ic a tio n s  a re  c h a n g e d  a n d  b ro k e n  d o w n  by th e  liver. V ita m in  D  m a y  in c re a s e  h o w  q u ick ly  th e  liver  
b re a k s  d o w n  s o m e  m e d ic a tio n s . T a k in g  v ita m in  D  a lo n g  w ith  s o m e  m e d ic a tio n s  m a y  d e c re a s e  th e  e ffe c tiv e n e s s  
o f s o m e  m e d ic a tio n s . B e fo re  ta k in g  v ita m in  D, ta lk  to  y o u r h e a lth  c a re  p ro v id e r if y o u  a re  ta k in g  a n y  m e d ic a tio n s  
th a t a re  c h a n g e d  by th e  liver.

S o m e  o f th e s e  m e d ic a tio n s  c h a n g e d  by th e  live r in c lu d e  lo v a s ta tin  (M e v a c o r ) ,  c la r ith ro m y c in  (B ia x in ),  
c y c lo s p o r in e  (N e o ra l,  S a n d im m u n e ), d ilt ia z e m  (C a rd iz e m ), e s tro g e n s , in d in a v ir (C r ix iv a n ), tr ia z o la m  (H a lc io n ),  
a n d  o th e rs .

V erapam il (C alan , C o v era , Iso p tin , V erelan)

V ita m in  D  h e lp s  y o u r b o d y  a b s o rb  c a lc iu m . C a lc iu m  c a n  a ffe c t th e  h e art. V e r a p a m il (C a la n , C o v e ra , Isop tin , 
V e r e la n )  c a n  a ls o  a ffe c t th e  h e a rt. D o  n o t ta k e  la rg e  a m o u n ts  o f  v ita m in  D  if yo u  a re  ta k in g  v e ra p a m il (C a la n ,  
C o v e ra , Iso p tin , V e re la n ).

W ater pills (T hiazide d iu re tic s )

V ita m in  D  h e lp s  y o u r b o d y  a b s o rb  c a lc iu m . S o m e  "w a te r  pills" in c re a s e  th e  a m o u n t o f c a lc iu m  in th e  body . T a k in g  
la rg e  a m o u n ts  o f  v itam in  D  a lo n g  w ith  s o m e  "w a te r  pills" m ig h t c a u s e  to b e  to o  m u c h  c a lc iu m  in th e  body . T h is  
c o u ld  c a u s e  s e rio u s  s id e  e ffe c ts  in c lu d in g  k id n ey  p ro b le m s .

S o m e  o f th e s e  " w a te r  pills" in c lu d e  c h lo ro th ia z id e  (D iu ril), h y d ro c h lo ro th ia z id e  (H y d ro D IU R IL , E s id rix ), in d a p a m id e  
(L o zo l) , m e to la z o n e  (Z a ro x o ly n ), a n d  c h lo rth a lid o n e  (H y g ro to n ).

M in o r

B e  w a tc h fu l w ith  th is  c o m b in a tio n .

C im etidine (T ag am et)
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T h e  b o d y  c h a n g e s  v itam in  D  in to  a  fo rm  th a t it c a n  u se . C im e tid in e  (T a g a m e t )  m ig h t d e c re a s e  h o w  w e ll th e  body  
c h a n g e s  v ita m in  D. T h is  m ig h t d e c re a s e  h o w  w e ll v ita m in  D  w o rk s . B u t th is  in te ra c tio n  p ro b a b ly  isn 't im p o rta n t fo r 
m o s t p e o p le .

H eparin

H e p a rin  s lo w s  b lo o d  c lo tting  a n d  c a n  in c re a s e  th e  risk o f b re a k in g  a  b o n e  w h e n  u s e d  fo r a  long  p e rio d  o f tim e . 
P e o p le  ta k in g  th e s e  m e d ic a tio n s  s h o u ld  e a t  a d ie t rich in c a lc iu m  a n d  v ita m in  D.

Low m o le c u la r w e ig h t h e p a rin s  (LMWHs)

S o m e  m e d ic a t io n s  c a lle d  lo w  m o le c u la r  w e ig h t h e p a r in s  c a n  in c re a s e  th e  risk o f  b re a k in g  a  b o n e  w h e n  u s ed  fo r a  
long  p e rio d s  o f  tim e . P e o p le  ta k in g  th e s e  m e d ic a tio n s  s h o u ld  e a t  a  d ie t rich in c a lc iu m  a n d  v ita m in  D.

T h e s e  d ru g s  in c lu d e  e n o x a p a r in  (L o v e n o x ), d a lte p a rin  (F ra g m in ) , a n d  t in z a p a rin  ( In n o h e p ).

Are there  in te rac tion s  w ith  herbs and supp lem ents?

M ag n esiu m

T a k in g  v ita m in  D  c a n  ra is e  th e  lev e l o f m a g n e s iu m  in p e o p le  w h o  h a v e  low  m a g n e s iu m  a n d  lo w  v ita m in  D  leve ls . 
In p e o p le  w ith  n o rm a l m a g n e s iu m  lev e ls , th is  d o e s n 't s e e m  to  h a p p e n .

A re there  in te rac tions  w ith  foods?

T h e re  a re  n o  k n o w n  in te ra c tio n s  w ith  fo o d s.

W hat dose is used?

T h e  fo llo w in g  d o s e s  h a v e  b e e n  s tu d ie d  in s c ien tific  re s e a rc h :

BY MOUTH:

• F o r p re v e n tin g  o s te o p o ro s is  a n d  fra c tu re s : 4 0 0 -1 0 0 0  IU  p e r  d a y  h a s  b e e n  u s e d  fo r o ld e r  a d u lts . S o m e  
e x p e r ts  re c o m m e n d e d  h ig h e r d o s e s  o f 1 0 0 0 -2 0 0 0  IU  d a ily .

• F o r  p re v e n tin g  fa lls : 8 0 0 -1 0 0 0  lU /d a y  h a s  b e e n  u s e d  in c o m b in a tio n  w ith  c a lc iu m  1 0 0 0 -1 2 0 0  m g /d a y .
• F o r p re v e n tin g  m u ltip le  s c le ro s is  (M S ): lo n g -te rm  c o n s u m p tio n  o f a t  le a s t 4 0 0  IU  p e r d a y , m a in ly  in th e  fo rm  

o f a  m u ltiv ita m in  s u p p le m e n t, h a s  b e e n  used .
• F o r p re v e n tin g  a ll c a n c e r  typ e s : c a lc iu m  1 4 0 0 -1 5 0 0  m g /d a y  p lus  v ita m in  D 3  (c h o le c a lc ife ro l)  1 1 0 0  lU /d a y  in 

p o s tm e n o p a u s a l w o m e n  h a s  b e e n  u s ed .
• F o r m u s c le  p a in  c a u s e d  by m e d ic a tio n s  c a lle d  "statins": v ita m in  D 2  (e rg o c a lc ife ro l)  o r  v ita m in  D 3  

(c h o le c a lc ife ro l)  5 0 ,0 0 0  un its  o n c e  a  w e e k  o r  4 0 0  IU  d a ily .
• F o r  p re v e n tin g  th e  flu: v ita m in  D  (c h o le c a lc ife ro l) 1 2 0 0  IU  d a ily .

M o s t v ita m in  s u p p le m e n ts  c o n ta in  o n ly  4 0 0  IU  (1 0  m e g ) v ita m in  D.

T h e  In s titu te  o f  M e d ic in e  p u b lis h e s  a n  A d e q u a te  In ta k e  (A l)  re c o m m e n d a tio n  w h ic h  is an  e s tim a te  o f  th e  a m o u n t  
o f v ita m in  D  th a t a p p e a rs  to  m a in ta in  n o rm a l fu n ctio n in g . T h e  c u rre n t d a ily  A l o f  v ita m in  D  to  p re v e n t r icke ts  in 
h e a lth y  c h ild re n  a n d  b o n e  p a in  (o s te o m a la c ia )  in a d u lts  is b a s e d  on  a g e . B irth th ro u g h  5 0  y e a rs  o f  a g e , 2 0 0  IU  (5  
m eg ); A d u lts  a g e s  51 to  7 0 , 4 0 0  IU  (1 0  m e g ); A d u lts  g re a te r  th a n  7 0  y e a rs  o f a g e , 6 0 0  IU  (1 5  m e g ) da ily . T h e  
u p p e r in ta k e  le v e ls  (U L )  fo r v ita m in  D  a re  1 0 0 0  IU  (2 5  m e g ) fo r in fa n ts  0  to  12 m o n th s  a n d  2 0 0 0  IU  (5 0  m e g ) fo r  
e v e ry o n e  o v e r  o n e  y e a r  o f a g e .

S o m e  o rg a n iz a t io n s  a re  re c o m m e n d in g  h ig h e r a m o u n ts . In 2 0 0 8 ,  th e  A m e r ic a n  A c a d e m y  o f  P e d ia tr ic s  in c re a s e d  
th e  re c o m m e n d e d  m in im u m  d a ily  in ta k e  o f v ita m in  D  to  4 0 0  IU  d a ily  fo r all in fa n ts  a n d  c h ild re n , in c lu d in g  
a d o le s c e n ts . P a re n ts  s h o u ld  n o t u s e  v ita m in  D liq u id s  d o s e d  a s  4 0 0  lU /d ro p . G iv in g  o n e  d ro p p e rfu l o r m L  by  
m is ta k e  c a n  d e liv e r  1 0 ,0 0 0  lU /d a y . T h e  U S  F o o d  a n d  D ru g  A d m in is tra tio n  (F D A )  w ill fo rc e  c o m p a n ie s  to  p ro v id e
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no  m o re  th a n  4 0 0  IU  p e r d ro p p e rfu l in th e  fu tu re .

T h e  N a t io n a l O s te o p o ro s is  F o u n d a tio n  re c o m m e n d s  v ita m in  D  4 0 0  IU  to  8 0 0  IU  d a ily  fo r a d u lts  u n d e r a g e  5 0 , an d  
8 0 0  IU  to  1 0 0 0  IU  d a ily  fo r o ld e r  a d u lts .

T h e  N o rth  A m e r ic a n  M e n o p a u s e  S o c ie ty  re c o m m e n d s  7 0 0  IU  to  8 0 0  IU  d a ily  fo r w o m e n  a t risk  o f d e fic ie n c y  d u e  
to  lo w  s u n  (e .g ., h o m e b o u n d , n o rth e rn  la t itu d e ) e x p o s u re .

G u id e lin e s  fro m  th e  O s te o p o ro s is  S o c ie ty  o f  C a n a d a  re c o m m e n d  v ita m in  D  4 0 0  IU  p e r  d a y  fo r p e o p le  up to a g e  
5 0 , a n d  8 0 0  IU  p e r  d a y  fo r p e o p le  o v e r  5 0 .

O s te o p o ro s is  C a n a d a  n o w  re c o m m e n d s  4 0 0 -1 0 0 0  IU  d a ily  fo r a d u lts  u n d e r th e  a g e  o f 5 0  y e a rs  a n d  8 0 0 -2 0 0 0  IU  
d a ily  fo r a d u lts  o v e r  th e  a g e  o f 5 0  y ea rs .

T h e  C a n a d ia n  C a n c e r  S o c ie ty  re c o m m e n d s  1 0 0 0  lU /d a y  d u rin g  th e  fa ll a n d  w in te r  fo r a d u lts  in C a n a d a . F o r th o s e  
w ith  a  h ig h e r risk  o f  h a v in g  low  v ita m in  D  leve ls , th is  d o s e  s h o u ld  b e  ta k e n  y e a r  ro u n d . T h is  in c lu d e s  p e o p le  w h o  
h a v e  d a rk  skin , u s u a lly  w e a r  c lo th in g  th a t c o v e rs  m o s t o f th e ir  skin , a n d  p e o p le  w h o  a re  o ld e r  o r w h o  d o n 't go  
o u ts id e  o ften .

M a n y  e x p e rts  n o w  re c o m m e n d  us ing  v ita m in  D  s u p p le m e n ts  c o n ta in in g  c h o le c a lc ife ro l in o rd e r  to  m e e t th e s e  
in ta k e  lev e ls . T h is  s e e m s  to  b e  m o re  p o te n t th a n  a n o th e r  fo rm  o f v ita m in  D  c a lle d  e rg o c a lc ife ro l.

O ther names

A lfa c a lc id o l: 1 -a lp h a -h y d ro x y c h o le c a lc ife ro l, 1 a lp h a  (O H )D 3 .
C a lc ife d io l: 2 5 -H C C , 2 5 -h y d ro x y c h o le c a lc ife ro l, 2 5 -h y d ro x y v ita m in  D 3 , 2 5 -O H C C ,  2 5 -O H D 3 .
C a lc ip o tr ie n e : C a lc ip o trio l.
C a lc itr io l: 1 ,2 5 -D H C C , 1 ,2 5 -d ih y d ro x y c h o le c a lc ife ro l, 1 ,2 5 -d ih y d ro x y v ita m in  D 3 , 1 ,2 5 -d iO H C , 1 ,2 5 (0 H )2 D 3 .  
C h o le c a lc ife ro l:  A c tiv a te d  7 -d e h y d ro c h o le s te ro l, c o le c a lc ife ro l, V ita m in  D 3 , V ita m in e  D 3 .
D ih y d ro ta c h y s te ro l: D H T , d ih y d ro ta c h y s te ro l 2 , d ich ys te ro l.
E rg o c a lc ife ro l: A c tiv a te d  e rg o s te ro l, C a lc ife ro l, E rg o c a lc ife ro lu m , Irra d ia te d  e rg o s te ro l, V io s te ro l, V ita m in  D 2, 
V ita m in e  D 2 .
P a r ic a lc ito l: 1 9 -n o r-1 ,2 5 -d ih y d ro x y v ita m in  D 2 , P a ra c a lc in .
F a t-S o lu b le  V ita m in , V ita m in a  D , V ita m in e  D.

M ethodo logy

T o  le a rn  m o re  a b o u t h o w  th is  a rtic le  w a s  w ritte n , p le a s e  s e e  th e  N atura l M edic ines C om prehensive Database  
m e th o d o lo g y  ( h t tp : //w w w .n lm .n ih .g o v /m e d lin e p lu s /d ru g in fo /n a tu ra l/m e th o d o lo g y .h tm l).
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T h is  c o p y r ig h te d , e v id e n c e -b a s e d  m e d ic in e  re s o u rc e  is p ro v id e d  b y  Natural M edicines Comprehensive Database Consumer Version. 

Natura l M edicines Comprehensive Database d is c la im s  a n y  re s p o n s ib ility  re la te d  to  c o n s e q u e n c e s  o f u s in g  a n y  p ro d u c t. T h is  

m o n o g ra p h  s h o u ld  n o t re p la c e  a d v ic e  fro m  a h e a lth c a re  p ro fe s s io n a l a n d  s h o u ld  n o t b e  u s e d  fo r  th e  d ia g n o s is  o r  tre a tm e n t o f a n y  

m e d ic a l c o n d itio n .
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Ja n e t Ogan

From :
S ent:
To:
S u b ject:

R e p . W e s  K e lle r
T h u rs d a y , F e b ru a ry  0 3 , 2 0 1 1  1 0 :2 6  A M  
J a n e t O g a n  
F W : V ita m in  D

From: H u rlb u rt , W a rd  B (H S S ) [ m a ilto :w a rd .h u r lb u rt@ a la s k a .g o v ]
Sent: T h u rs d a y , F e b ru a ry  0 3 , 2 0 1 1  7 :2 6  AM  
To: R e p . W e s  K e lle r  
Subject: F W : V ita m in  D

W e s  -  h e re  is th e  e -m a il I s e n t to  b ill S tr e u r  re g a rd in g  th e  V ita m in  D m a te r ia l  R ep , S e a to n  s h a re d  w ith  us.

From: H u rlb u rt , W a rd  B (H S S )
Sent: T u e s d a y , F e b ru a ry  0 1 ,  2 0 1 1  3 :4 0  PM  
To: S tre u r , W illia m  J (H S S )
Subject: V ita m in  D

T h e r e  w e r e  th r e e  s h o rt  s tr ic t ly  a d v o c a c y  ty p e  n e w s  re le a s e  p re s e n ta tio n s . T h e re  is a " g ra s s ro o ts .c o m "  o rg a n iz a t io n  
s p o n s o rin g  all th is  a n d  th e r e  w a s  a lso  re fe re n c e  to  s o m e  k in d  o f  V ita m in  D fo u n d a t io n  in o n e  o f  th e  n e w s  re le a s e s . A  
w o m a n  w h o  w a s  c le a r ly  a n  a d v o c a te  a n d  I b e lie v e  n o n  m e d ic a l w a s  th e  m o d e r a to r  fo r  th e  c o n fe re n c e . T h e  c o n fe re n c e ,  
w h ic h  to o k  p la c e  a t  UC  San D ie g o , las t A p ril h a d  fiv e  p re s e n te rs  w ith  six p re s e n ta t io n s . T h e  a u d ie n c e  b a s e d  o n  s e lf 
id e n t if ic a t io n  o f  th o s e  w h o  h a d  q u e s tio n s  in c lu d e d  p h y s ic ia n s , n a tu ra lis ts , s tu d e n ts , n u tr it io n is ts , a n d  o th e rs .

T h e  p re s e n ta t io n s  w e r e  w e ll d o n e . T h e re  w e r e  s o m e  re fe re n c e s  to  s o m e  o f  th e  m a te r ia l  in th e  s lides  b e in g  d e r iv e d  fro m  
d o u b le  b lin d e d  ra n d o m iz e d  c lin ica l tr ia ls , w h ic h  can  p ro v id e  th e  s tro n g e s t g ra d e  o f  e v id e n c e . S o m e  o f  th e  p re s e n te rs  
w e r e  p h y s ic ia n s , a c o u p le  h a d  p u b lic  h e a lth  d o c to ra te s . T h e  p ro g ra m  w a s  h e ld  a t  U C SD , b u t a t  th e  e n d  o f  e a c h  
p re s e n ta t io n  th e  m a te r ia l  h a d  a s lid e  d is c la im in g  a n y  re s p o n s ib ility  fo r  w h a t  w a s  said  by th e  p re s e n te rs . A ll e x c e p t o n e  
p r e s e n te r  d is c la im e d  a n y  c o n flic ts  o f  in te re s t ,  b u t th e  s e m in a r  w a s  c le a r ly  o n e  o f  a s erie s  t h a t  G ra s s ro o ts .c o m  has p u t  on  
a n d  s in ce  th e  p re s e n te rs  w e r e  e a c h  fr o m  a d i f fe r e n t  a c a d e m ic  in s t itu t io n  a ro u n d  th e  c o u n try  I a m  s u re  th e y  w e r e  a t  
le a s t s p o n s o re d  fo r  p a r t ic ip a tio n .

F ro m  o n e  o f  th e  q u e s tio n s  to  th e  las t p re s e n te r  th e r e  w a s  a c o m m e n t  t h a t  th e  sales o f  V ita m in  D h a v e  in c re a s e d  fiv e  
fo ld  in th e  US, th a t  th e  use o f  la b o ra to ry  te s t in g  fo r  V ita m in  D lev e ls  n o w  fa r  su rp asses  te s t in g  fo r  all o th e r  b io m a rk e rs  
p u t to g e th e r .  I a lso  le a rn e d  t h a t  M ik e  H u c k a b e e  is a n  a d v o c a te .

T o  th e  a v e ra g e  P au l S e a to n  I a m  s u re  th e  p re s e n ta t io n s  w o u ld  b e  v e ry  c re d ib le . It  w a s  a c o n fe re n c e  o f  " e x p e r ts " . T h e  
c o n c e p ts  o f  e v id e n c e  b a se d  m e d ic in e  re v e a l th a t  e x p e r t  o p in io n  a n d  c o n se n s u s  c o n fe re n c e s  a re  th e  w e a k e s t  g ra d e  o f  
c lin ic a l e v id e n c e  a n d  s h o u ld  n o t b e  th e  s o u rc e  o f  c lin ica l d ec is io n s  i f  o t h e r  e v id e n c e  can  b e  fo u n d .

S o m e  o f  th e  c la im s  fo r  V ita m in  D w e r e  n o t c re d ib le  to  m e . For e x a m p le  o n e  p re s e n te r  c la im e d  t h a t  if  p e o p le  to o k  
V ita m in  D s u p p le m e n ts  to  g e t th e ir  b lo o d  lev e ls  to  4 0  to  5 0  n g /d l (n a n o g ra m s  p e r  d e c il ite r )  t h a t  8 0 %  o f  b re a s t c a n c e r  
a n d  9 9 %  o f  c o lo n  c a n c e r w o u ld  b e  p r e v e n te d . A  v a s t a r ra y  o f  o t h e r  b e n e f its  w a s  a ls o  c la im e d . T h o s e  c la im s  o f  a v a s t 
a r ra y  o f  b e n e f its  a re  n o t d is s im ila r  to  w h a t  has  b e e n  c la im e d  fo r  V ita m in  E, V ita m in  C, a n d  V ita m in  B 12  ju s t  in m y  
p ro fe s s io n a l l i fe t im e  -  w ith  th e  h y p e re n th u s ia s m  pass ing  w ith  t im e .

T h e  p re s e n te rs  s e e m e d  to  c o n g re g a te  a ro u n d  d a ily  doses  o f  V ita m in  D o f  up  to  3 0 ,0 0 0  iu as b e in g  s a fe  th o u g h  a ll a g re e d  
th e r e  is risk  o f  s ig n if ic a n t h a rm  fr o m  d o s es  a t  a h igh  e n o u g h  le v e l.

l
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T h e  N a t io n a l In s t itu te s  o f  H e a lth  fu n d e d  a s tu d y  to  lo o k  a t  V ita m in  D a n d  s p e c ific a lly  th e  c la im s  o f  a d v o c a te s  such as th e  
p re s e n te rs  in th is  s e m in a r . T h e ir  fu n d in g  led  to  an  In s t itu te  o f  M e d ic in e  r e p o r t  th a t  in c lu d e d  r e c o m m e n d a t io n  to  
in c re a s e  th e  r e c o m m e n d e d  " A d e q u a te  In ta k e "  d o se  o f  V ita m in  D to  4 0 0  iu fo r  a d u lts  5 1  to  7 0  y e a rs  a n d  6 0 0  iu fo r  a d u lts  
o v e r  7 0 . T h e  A m e r ic a n  A c a d e m y  o f  P e d ia tr ic s  n o w  re c o m m e n d s  a 4 0 0 iu  d o s e  fo r  all in fa n ts  a n d  c h ild re n .

T h e  IO M  fin d in g s  d o  n o t c o r r o b o r a te  th e  c la im s  o f s u b s ta n t ia t io n  o f  th e  b e n e f its  by th e  p re s e n te rs  fo r  V ita m in  D b e y o n d  
s o m e  b o n e  re la te d  issues such as r ic k e ts  o r  o s te o m a la c ia , p re v e n t io n  o f  fa lls , p sorias is , fo r  in d iv id u a ls  ta k in g  
c o rt ic o s te ro id s , o r  fo r  c e r ta in  m e ta b o lic  d e fe c ts .

Sun e x p o s u re  w a s  fo u n d  to  b e  b e n e f ic ia l b y  th e  IO M  (T o b y  c o u ld  h a v e  to ld  th e m  th a t ) .  T e n  m in u te s  a d a y  a t  n o o n  w ith  
4 0 %  b o d y  e x p o s u re  w ith  no  s u n s c re e n  tw o  o r  th r e e  t im e s  a w e e k  p ro d u c e s  s u ff ic ie n t V ita m in  D a c c o rd in g  to  th e  IO M  
s ta te m e n t .  B ec au s e  V ita m in  D is a f a t  s to re d  v ita m in , six d ays  o f  c as u a l s u n lig h t e x p o s u re  w it h o u t  s u n s c re e n  can  m a k e  
u p  fo r  5 0  d a ys  o f  n o  s u n lig h t e x p o s u re .

T h e  re c o m m e n d a t io n s  f r o m  th e  " n o n -a d v o c a te s "  fo r  an  u p p e r  l im it  s e e m  to  b e  th a t  2 0 0 0 iu  a d a y  d o e s  n o t p re s e n t a 
risk  a n d  th e  IO M  r e p o r t  s ta te d  t h a t  fo r  th o s e  o v e r  e ig h t  y e a rs  o f  ag e  4 0 0 0  iu a d a y  w a s  a re a s o n a b le  " u p p e r  lim it" .

T h e  IO M  re p o r t  d id  n o t c o m m e n t  o n  V ita m in  D leve l te s t in g  a n d  c le a r ly  d id  n o t re c o m m e n d  it  o n  a p o p u la t io n  o r  
s c re e n in g  basis.

So I s till d o  n o t b e lie v e  th e r e  is p o te n t ia l  fo r  R ep . S e a to n  to  th in k  h e  m a y  be w r o n g  in his p a ss io n , b u t I b e lie v e  an  
a r g u m e n t  t h a t  th e  le g is la tu re  is n o t th e  p la c e  fo r  c lin ica l o r  c o v e ra g e  d e c is io n s  m ig h t b e  m o re  a c c e p ta b le .

W a r d

W a r d  B. H u r lb u r t ,  M .D . ,  M P H
C h ie f M e d ic a l O ff ic e r
D ir e c to r , A laska  D iv is io n  o f  P u b lic  H e a lth

S ta te  o f  A la ska
D e p a r tm e n t  o f  H e a lth  a n d  S oc ia l S erv ic es  
3 6 0 1  C S tr e e t ,  S u ite  7 5 6  
A n c h o ra g e , AK 9 9 5 0 3

9 0 7  2 6 9  6 6 8 0  
w a rd .h u r lb u r t@ a la s k a .g o v
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VITAMIN D:
MIRACLE NUTRIENT OR SNAKE OIL 

The Challenge for Alaska

Robert P. Heaney, M.D.

Creighton University O osis Research Center



OUT OF AFRICA
• humans evolved in 

equatorial E. Africa, 
wearing no clothes and 
were originally dark- 
skinned

• they made an abundance 
of vitamin D, year-round, 
in their skins

Z  •  *
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CUTANEOUS VITAMIN D SYNTHESIS

■ ■ Xfej§ ■ W ■ /W

_) 4  /  u It-v io le t B 
/ 3  \  1-34mtion

\

7 dehydro pre-vitamin D 1 cholesterol ^ 1 —[> vitamin D

-----------------------  0 7  llV O R C -------------------------------------



Winter 
43° N Latitude

Humans 
with total

body Serum levels
Northerners!

taking
exposure to 

UVB “Normal”
when taking 4000 lU/day 
1000 lU/day

Sources inc lude : Cosm an O steopo ros is  In t 2000; Fu le ihan NEJM 1999; 
Scharla  O s teopo ros is  In t 1998; V ieth AJCN 1999, 2000
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■Bantu 
median 
25(OH)D = 
59 nmol/L

■Maasai 
median 
25(OH)D = 
104 nmol/L

 !------------

1.00

Bantu

 1—
2.00

Maasai



25(OH)D IN THE TROPICS"
■ 42 older Mayan 

men in Guatemala
■ latitude: 1 5° N
■ altitude: 2300 m
■ studied in summer 

2008
■ mean serum 25(OH)D: 

60.2 nmol/L (25 ng/mL)

■’•Collaboration with N. Solomon, CeSSIAM



OUT OF AFRICA
■ migration north out of

Africa led to reduced 
vitamin D availability
> clothing covered 

skin surface that 
had formerly been 
exposed to the sun

> latitude and cloud 
cover reduced solar 
irradiance

> skin pigmentation 
acted as a sunscreen

------------  c u  Iff O R C --------------

NorfhAliw'bc
Oc*Ctr>

Sou\h
Atlantic
Oeaan Indian Oc<?an



RICKETS & CROUP SURVIVAL
■ the reduced vitamin D 

availability led to rickets
■ distortion of the pelvis in 

severe rickets prevented 
childbirth

■ only paler skinned 
migrants were able to 
reproduce

-----------------------------  cu  i it ORC



Number of 
months in 
which solar 
UV-B can 
induce 
cutaneous 
vitamin D 
synthesis

Distribution 
of melanin 
in native 
populations

Insufficient moi

Insufficient one

V IT  P  f o r  >

e a r

insufficient one monti

fficientmos

N O

r

V it  P  a l!  y e a r

7 > 40s

40°

No data

Native skin colour



VIT D - CANONICAL SCHEME

liver kidney gut

D3 25(OH)D 1,25(OH)2D3

CU i it ORC



VIT D - CANONICAL SCHEME

skin liver kicjney gut

25(OH)D3 [ = >  l,25(OH)2D
■f / \

the functional in4icatorof 
vitamin P status

CaBP

pro4uce4 by the ki4ney 
when the bo4y senses a 
nee4 for Ca
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LATITUDE vs. SUN



LATITUDE vs. SUN



Wb3t is the evidence tb^t this 
low vitamin P status matters**



WHAT ARE THE CONSEQUENCES?
■ bone diseases, falls, & fractures
■ hypertension
■ *  risk of cardiac disease & death
■ prematurity, low birth weight, & 

«t> Caesareans
■ diabetes & metabolic syndrome
■ periodontal disease
■ decreased resistance to infection
■ various cancers
■ risk of multiple sclerosis



CLASSICAL VIT D DEFICIENCY
■ rickets in children
■ caused by poor absorption of calcium

> leading to high PTH levels,
> lowered renal phosphate threshold
> hypophosphatemia

■ serum 25(OH)D: < 10 ng/mL
■ preventable by 200-400 IU D3/day
■ that dose does n o t  restore full Ca 

absorptive function

-21



RICKETS RISES AGAIN

■ decreased sun exposure of babies
■ maternal vitamin D deficiency
■ failure to supplem ent infant feedings  

with vitamin D
■ weaning infants to non-milk liquids

CU i it ORC



CRANIOTABES If
■

4 “NOf l AL” INFANT:

Note hot cross bun 
skull in this 5 mo old

Yorifuji et al., JCEM; 93:1 784-88 (200;

1120 consecutive 
neonates in Japan

22% had craniotabes
median 25(OH)D at 1 

mo: < 10 ng/mL





Her rickets have healed
b u t -

does she have subtle long-term  
consequences o f  eafy life vitamin 
P  deficiency/

25



JUVENILE DIABETES IN FINLAND*



JUVENILE DIABETES IN FINLAND*



JUVENILE DIABETES IN FINLAND*



NEONATAL VIT D & DIABETES*
■ 10,366 northern  

Finnish  children
■ 2 000  IU Vit D/d 1st — 

year of life

■ those who got the 
recom m ended  
am ount regularly

■ those who got it 
som etim es

■ those who got it 
never

■ those who got little 
or no vit D at all & 
were thought to 
have rickets

*Hypponen et al., Lancet 2001 ;358:1500-03



NEONATAL VIT D &  DIABETES*
■ 10,366 northern  

Finnish  children
■ 2 000  IU Vit D/d 1st — 

year of life
■ prevalence o f  

type 1 diabetes  
a sse sse d  at age 31

■ RR calculated vs. no 
supplem entation

r— ■ those who got the
recom m ended mm ■— ___
am ount regu larly

■ those who got it 
som etim es

■ those who got it 
never

■ those who got little 
or no vit D at all & 
were thought to 
have rickets

■*Hypponen eta l., Lancet 2001;358:1500-03



NEONATAL VIT D & DIABETES*
10,366 northern  
Finnish  children
2000 IU Vit D/d 1st 
year of life
prevalence of  
type I d iabetes  
a sse sse d  at age 31
RR calculated vs. no 
supplem entation

m m

*Hypponen et al., Lancet 2001 ;358:1500-03 Vitamin D Administration



WHAT ARE THE CONSEQUENCES?

■ the burden of chronic diseases, most of 
which are multi-factorial, is made worse by 
inadequate vitamin D status

■ we won’t be able to know the true size of 
that burden until we eradicate vitamin D 
deficiency

■ for some disorders the vitamin D 
component may account for as much as 
half (or more) of the total burden

c u  lit ORC



VIT D & CARDIOVASCULAR DISEASE

1 739 Framingham  
Offspring members
age: 59 yrs (___
follow-up: 5.4 yrs
120 individuals developed 
a CV event
HR calculated against  
25(OH)D values > 1 5 ng/m L
Wang et al. Circulation  
2008

o  ^

S .2  0

I

< 10 
ng/m L

< 15 
ng/m L

lit ORC



CALCIUM, VIT D,

■ 148 women, aged 
74 ± 1

■ DB-RCT
■ baseline 25(OH)D 

< 50 nmol/L
■ treated for 8 wks 

with:
Ca 1200 mg/d or 
Ca + 800 IU vit D/d

*P feifereta l„ JCEM 2001; 86:1633-37

Sy
st

ol
ic

 
BP 

(m
m 

Hg
)

& BLOOD PRESSURE*
P < 0.02

Ca only Ca+D

INTERVENTION



BREAST CANCER RISK
Case-control study
> 1 394 cases
> 1365 controls

Odds ratio for CA  
inversely
associated with vit 
D status [25(OH)D]
Abbas et a!., 
Carcinogenesis (2008) 
29:93-99

■2 0.8 
rd

c c
-q  0.6

rS

n  0 .4  
X

fe0 ' ‘ ~7

w * *. 
I l f ORC



DIABETES & 25(OH)D
Scragg et al., 2004 
Diabetes Care 
27:2813-18
NHANES-III
6,228 adults
plasma glucose 
independently 
predicted by BMI 
& serum 250HD  
(fasting and 2 hr 
post load)
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VITAMIN D & INFLUENZA 4 \

■ 208 African-American, 
postmenopausal women

- 3 yr DB-RCT
■ placebo or vit D3

> 800 lU/d - 2 yrs
> 2000 lU/d - 3rd yr

■ basal 25(OH)D: 18.8 ±  7.5

■ P < 0.002

Sputum Conversion (%

Placebo Vit D

it# ORC
'A lo ia  & U-Ng (2 0 0 7 ) Epidem iol & Infect



VITAMIN D & CAESAREANS*
253 women 
Boston Med Cntr 
43 primary caesareans

> 1 7 failure to progress
> 14 fetal signs
>  6 malpresentation
> 6 miscellaneous

25(OH)D measured shortly 
after birth

3041

25-1

Placebo Vitamin D

ii# ORC
*Merewood et al., JCEM (epub Dec 2008)



VITAMIN D & CAESAREANS*
■ 253 women
■ Boston Med Cntr
■ 43 primary caesareans
■ multiply adjusted OR 

for Caesarean in women 
above or below < 37.5:
3.84

■ P <  0.001

in ORC

<37.5 >37.5
Serum 25(OH)D

(n m o l/L)

*Merewood et al., JCEM (epub Dec 2008)



VITAMIN D & CAESAREANS
253 women 
Boston Med Cntr 
43 primary caesareans

> 1 7 failure to progress
> 14 fetal signs
> 6 malpresentation
> 6 miscellaneous

25(OH)D measured shortly 
after birth

LO —  ™
IN  OC E 30
c  C
3  w  r\

Caesarean V aginal

lit ORC
■ *M erew oo d  e t  al., JCEM (e p u b  Dec 2 0 0 8 )



VITAMIN D & CAESAREANS"
■ 253 women
■ Boston Med Cntr
■ 43 primary caesareans
■ multiply-adjusted OR 

for Caesarean in women 
with 25(OH)D < 37.5:
3.84 (Cl: 1.71-8.62;
P < 0.001)

■*Merewood et al., JCEM (epub Dec 2008)

<37.5 >37.5

Serum 25(OH)D (nmol/L)

41



■ DB-RCT; N = 690 pregnant women

■ dosed w ith  400, 2000, & 4000 lU /d  
from  w k 12 to  de livery

VIT D & PREGNANCY OUTCOMES*

^  Iff O R C  . ‘ W a g n e r  & H o llis  (2 0 1 0 )  in press



VIT D & PREGNANCY OUTCOMES*
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H i ORC
* *W a g n e r  & H o llis  (2 0 1 0 )  in
press Visit Number



VIT D & PREGNANCY OUTCOMES*



VIT D & PREGNANCY OUTCOMES4
DB-RCT; N = 690 pregnant women
dosed with 400, 2000, & 4000 lU/d from 
wk 12 to delivery
risk of untoward outcomes reduced by half:
> pre-term delivery (P < 0.01)
> gestational diabetes, pre-eclampsia, 

hypertension (P < 0.01)
> periodontal disease (P < 0.05)
> neonatal infection (P < 0.05)



VIT D & NURSING OUTCOMES*
n = 12
dose:
6400
lU/d

1400 -i
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• *H o ll is  & W a g n e r  (2 0 0 9 )  in press
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COLORECTAL CANCER
5 prospective  
studies
> 200,000 
in d iv iduals
43 0  cases
O R s com puted  
for 25(O H)D  
quantiles
Garland et al, 
2005

in ORC

0.6
i/l

T3

o  °-4

P < 0.001

< K O

Serum 25(OH)D (nmol/L)
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VITAMIN D & CANCER
1 . 0 0  -

0.98 -

0.96 -

0.94 -

0.92

0.90

Time (yrs) *Lappe et al. AJCN 2007



CANCERS BY TREATMENT (YRS 2-4)

Site Placebo
(n=266)

C a+D  
(n = 403)

Breast 7 (2.6%) 4 (1.0%)

Colon 2 (0.7%) 0 (0.0%)

Lung 3 (1.1%) 1 (0.2%)

M arrow /Lym phom a 4 (1.5%) 2(0.5%)

O ther 2 (0.7%) 1 (0.2%)

Total* 1 8 (6.8%) 8 (2.0%)*

* P < 0.05



STATUS OF THE EVIDENCE
■ there are now more than 40 randomized 

controlled trials evaluating a causal connection 
between serum 25(OH)D levels and various 
health outcomes
> 15+ osteoporotic fractures
> 7+ fa lls
> 3 hypertension
> 1 cancer
> 1 adjuvant tu b e rcu lo sis  therapy
> 3 resp iratory infection risk
> 3 pregnancy outcom es
> 1 periodontal d isease
> 3 insulin  se n sitiv ity  & diabetes



Two Questions: -

How can a single nutrient have 
such diverse effects in so many 

differenttissues

if these effects are correct, why 

haven't they been apparent 
previously I



CELL MODELS

>/</.'

new:

DNA in somatic cells 
functions mainly to  make 
faithful copies for tissue repair 
or replacement

DNA functions constantly 
in synthesis o f  needed 
cellular apparatus

 m(mJ ill mf'



CELL MODELS

olcf: cell/tissue 4ifferenti3tion 
megnt that each cell type 
containe4 4ifrerent cytoplasmic 
apparatus

new: cell/tissue 4ifferentiation 
meant that only certain genes 
cgn be accesse4 in each tissue

d w  m e -



HOW A CELL RESPONDS

lit ORC

55



HOW A CELL RESPONDS



HOW A CELL RESPONDS





PERSPECTIVE
■ vitamin D is an integral component of the 

mechanism whereby cells control gene 
transcription in response to a variety of 
extracellular stimuli

■ adequate vitamin D status enables optimal 
response to a broad variety of signals

■ expression of deficiency status will vary from 
person to person depending upon tissue- 
specific sensitivity

lit ORC



VITAMIN D - Sources

J

A r

Body D3 
stores

4 \

needed input, 
all sources:
> 4 0 0 0  i u



FORTIFICATION vs. SUPPLEMENTATION

■ both will work, at least in theory
■ supplementation -

> requires continued voluntary compliance
> emphasis on education and promotion

■ fortification -
> offers best long-term effectiveness
> should strive to add ~1000 lU/day to the 

diets of most Alaskans (e.g., by adding D to 
all wheat flour products)

-------------------  CU i it O R C ------------------------------------------------------------------------------



VITAMIN D INTAKE & TOXICITY

no to x icity  below  
3 0 ,0 0 0 1V/cf

□
X m

O 800 -
LT>

<N 600 -

E 400 -
3
QJ 200 -

(-0
0 -

■a A  
r  —
i
i
i
i

15 studies of adults 
receiving vitamin D 
supplementation 
(means)

A 8 studies reporting 
toxicity (individual 
values)

1,000 10,000 100,000 1,000,000  10,000,000 

Vitamin D Intake (lU/day)

■* H athcock JN e t al. A m  J  C lin  N utr. 2007;85:6-18.



THE NAAMAN SYNDROME



T b g n k  y o u  . . .
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Alaska Statistics

■ B reast C an cer
> 3 7 2  to  be d ia g n o s e d  each y e a r
> $ 7 5 ,0 0 0  c o s t /c a s e  (one  t im e )
> T o ta l  C o s t /y e a r :  $ 2 7 ,9 1 1 ,3 4 1

20%  P o ten tia l P re v e n tio n  (up  to  80% )  
7 4 -2 9 7  p eo p le  w o u ld n ’t g e t  it 
C o st s a v in g s /y e a r :  $ 5 ,5 8 2 ,2 6 8

2 w w w . g ra ss  ro o ts  h ea  I th . n e t



Alaska Statistics
■ Falls w ith  in ju r ie s

> 5 ,5 0 0  e x p e c te d /y e a r  (10%  o v e r  6 5 )
> $ 1 0 ,5 5 5  c o s t /e a c h
> T o ta l  C o s t /y e a r :  $ 5 8 ,0 5 2 ,5 0 0

2 0 -8 0 %  P o ten tia l P reven tio n  
1 1 0 0 -4 4 0 0  w o u ld n ’t be h o s p ita l iz e d  
C o st s a v in g s /y e a r  (20%): $ 1 1 ,6 1 0 ,5 0 0

3 w w w .g ra s s ro o ts h e a lth .n e t

http://www.grassrootshealth.net


Alaska Statistics
■ Pre-term b ir th s /p re g n a n c y  co n d it io n s
■ (<34 w ks)

» 1281 e xp e c te d /ye a r (11% o f  b ir th s )
► $50,000 cos t/each  ( in it ia l)
► T o ta l co s t/ye a r: $64,075,200

50% Potentia l P revention (m ax im um )
640 w o u ld n ’t  happen
Cost sav ings /yea r: $32,037,600

w w w . g ra ss  ro o ts  h ea  I th . n e t



Potential Benefit of 3 Conditions

■ Breast C a n c er  (20% ) $ 5 ,5 8 2 ,2 6 8
■ Falls (20% ) $ 1 1 ,6 1 0 ,5 0 0
■ P reg n an cy  (50% ) $ 3 2 ,0 3 7 ,6 0 0

T o ta l $ 4 9 ,2 3 0 ,3 6 8

5 www. g rass roots h ea 1 th. n et



Cost of supplementation for 
626,932 people/year

■ C o s t o f  v ita m in  D /d a y /p e rs o n :  $ 0 .1 0
■ B65 days: $ 3 6 .0 0
■ 6 2 6 ,9 3 2  p o p u la t io n *$ 3 6 .0 0  = $ 2 2 ,8 8 3 ,0 0 0
■ Special program for  s u p p le m e n ta tio n  fo r  th e  p re g n a n t  

w o m e n , a ll o v e r  6 5 , a ll can cer c o n d itio n s

Potential Benefit $49,230,368-22,883,000

$26,347,368 net savings
Room for testing, education programs

6 w w w .g ra s s ro o ts h e a lth .n e t

http://www.grassrootshealth.net


HOW to prevent these conditions?

G et v i ta m in  D se ru m  level to
4 0 -6 0  n g /m l

7 www.grassrootshealth.net

http://www.grassrootshealth.net


Disease Incidence Prevent
1

in n nm 2!
m 5(0H)D Level

jm Serum 25(OH)D, ng/ml: 3 8 10 12 14 16 1 1 /0 U dllUU
a t  3 8  n g /m

1 n  
1 -------

6 3 8 |  40 42 4 4  46  48  5 0 52 54 56

ig/ijil (100-150 nmfil/L)
55

Studies of Individuals k 11
Cancers, all combined | . 7 7 %  with calcium

Breast Cancer *  6 f>% t y p e  1 d ia b e tc  
5 4  n g /m l

Ovarian Cancer E
U\

Colon Cancer O )c 31“ ^
Non-Hodgkins Lymphoma 7 2 %  

a t  30
f a l ls

1 n n / m l

12% | 4
Type 1 Diabetes 125% 66%

Fractures, all combined -

r  ■ I V j | f  a ■ a i
2 s% 50%

Falls, women oc

Multiple Sclerosis a
13% 46% 54%

Heart Attack (Men)
UJ

CC 3o°4

Natural Experiment 9 9 %  r ic k e ts  
a t  2 0  n g /m l

E
3

Kidney Cancer
s

( 0 23% 49%

Endometrial Cancel
....................

' 37%

Rickets 4 99%

Copyright GrassrootsHealth, 10/16/08 www.grassrootshealth.org

http://www.grassrootshealth.org


D action A Consortium  of Scientists, Institutions, and Individuals  
Com m itted to Solving the W orldwide V itam in D Deficiency Epidem ic

What’s in place to solve this problem? 

The Vitamin D*action Community Project

9 w w w .g ra s s ro o ts h e a lth .n e t

http://www.grassrootshealth.net
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Com m itted to Solving the W orldw ide Vitam in D Deficiency Epidem ic

D*action Project Results

10
www.grassrootshealth.net

http://www.grassrootshealth.net


Blood Spot Test Result Distribution
(firs t test only) 

47% Deficient
D*action Blood Spot Test Result Distribution 

First test only; n=3708



Blood Spot Test Result Distribution
(second test)

From 47% to only 24% Deficient (6 months)
D*action Blood Spot Test Result Distribution 

Second  test only; n=821
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Blood Spot Test Result Distribution
(third test)

From 47% to 24% to 10% (12 months)
D*action Blood Spot Test Result Distribution 

Third test only; n=73

13 www.grassrootshealth.net

http://www.grassrootshealth.net
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D*action Project: Serum Level vs Intake
76%  > 40 ng/m l w ith  
2000 Ill/d a y

120 

100 

8 
6 
40  

20

2000

86%  > 40 ng/m l w ith  
4000 lU /day

[♦«* I  ♦
88%  > 40 ng/m l w ith  
5000 I U /day

♦

4000 6000 8000 10,00

V ita m in  D In ta k e  lU /d a y  (N = 3 6 6 1 ) www.grassrootshealth.net

http://www.grassrootshealth.net


Key Results of D*action Project

■ Public  is READY! “T h a n k s  fo r  h e lp in g  
m e ta k e  c h arg e  o f  m y  h ea lth !”

■ T o o ls  ( in te rn e t )  a re  ready!
■ 12 m o n th s  w o rk s : 47 %  d e f ic ie n t  to  
10%: ~80% improvement!

■ It ta k e s  5 0 0 0  I l l / d a y  to  g e t  88%  > 4 0  
n g /m l

■ T h e re  w as  N O  to x ic ity  o b s e rv e d  a t  
< 4 0 ,0 0 0  lU /d a y

15 www.grassrootshealth.net

http://www.grassrootshealth.net


Major Goals with D*action in 5 
Years in Any Community

■ Reduce the incidence by at least 25% o f
> Breast cancer, colon cancer
> Pre-term births/preeclam psia 
, Falls
> -(-Additional D sensitive diseases

■ Educate public, healthcare personnel
■ Develop Public Health Policy Actions

16 w w w .g ra s s ro o ts h e a lth .n e t

http://www.grassrootshealth.net


How Does GrassrootsHealth 
do this?

■ Education—Healthcare AND Community Sessions
■ Vitamin D Test (2x/year) and health 

questionnaire
■ Feedback to ind iv iduals/supplem entation
■ Development o f Community Policy/Action Plan

17 w w w .g ra s s ro o ts h e a lth .n e t

http://www.grassrootshealth.net
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A Consortium  of Scientists, Institutions, and Individuals 
Com m itted to Solving the W orldw ide V itam in D Deficiency Epidem ic

WHO?

P artic ip a tio n :  
> A t  leas t 1 0 0 0  p eo p le  in th e  

c o m m u n ity /y e a r

w w w .g ra s s ro o ts h e a ith .n e t

http://www.grassrootsheaith.net


action A Consortium  of Scientists, Institutions, and Individuals 
Com m itted to Solving the W orldw ide Vitam in D Deficiency Epidem ic

We know enough to reduce 
diseases today!

Let us know how we can help!

“A c tio n  s p rin g s  n o t fro m  th o u g h t b u t fro m  a 
re a d in e s s  fo r  re s p o n s ib ility ”

Dietrich Bonhoeffer

19



Special Thanks

■ C ed ric  F. G arlan d , Dr. P.H.
■ R o b e rt  P. H ean ey , M D
■ Leo L. B aggerly , Ph.D.
■ ALL 8 0 0 0  sponsors!

20 www.grassrootshealth.net
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A  Consortium  of Scientists, Institutions, and Individuals 
Com m itted to Solving the W orldw ide V itam in D Deficiency Epidem ic

In te rn a t io n a l  Panel fo rm e d  in 2 0 0 7

U n iv e rs ity  o f  C a lifo r n ia  
L o s  A n g e le s  
Jo h n  A d a m s, M.D.
M ilan F ia la , M.D.
M artin  H e w iso n , Ph.D.
H. P h illip  K o e ffle r , M.D.
K e ith  C. N o rris , M.D.

U n iv e rs ity  o f  C a lifo r n ia  R iv e rs id e  
M athew  M izw ic k i, Ph.D.
A n th o n y  W. N o rm a n , Ph.D.
L a u ra  P. Z a n e llo , Ph.D

U n iv e rs ity  o f  C a lifo r n ia  San  F ra n c is c o  
D a v id  G a rd n e r, M.S., M.D.
B e rn a rd  P. H a llo ra n , Ph.D.

U n iv e rs ity  o f  C a lifo r n ia  San  D ie g o  
R ic h a rd  L. G a llo , M.D., Ph.D.
C e d r ic  F. G a rla n d , Dr. P.H.
F ra n k  C. G a rla n d , Ph.D.
E d w a rd  D. G o rh a m , Ph.D.
T is s a  H ata, M.D.

U n iv e rs ity  o f  C a lifo r n ia  D a v is  
B ru ce  D. H a m m o ck , Ph.D.
H ari A. R e d d y , Ph.D.
R a y  R o d r ig u e z , Ph.D.

2 1
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f a c t i o n
A Consortium  of Scientists, Institutions, and Individuals 

Com m itted to Solving the W orldw ide V itam in D Deficiency Epidem ic

In te rn a t io n a l  Panel, c o n t in u e d
A tascadero  State H ospital 
John J. Canned, M.D.

Boston U niversity  School o f M edicine  
Michael F. H olick, Ph.D., M.D.

C re igh to n  U niversity  
Joan M. Lappe, Ph.D., R.N.
Robert P. Heaney, M.D.

H arvard School o f Public Health  
Edw ard G iovannucci, M.D., ScD. 
W alter C. Willett, Dr. P.H., M.D.

International Medical 
Center o f Japan  
T e tsu y a  M izoue, M.D., Ph.D.

McGill U niversity  
Jo Jn jH . White, Ph.D.

Medical U niversity  o f South Caro lina  
Bruce W. H ollis, Ph.D.
Carol W agner, M.D.

Rosw ell Park C ancer Institute  
Candace Johnson, Ph.D.
Donald L. Trum p, M.D.

Sunlight, Nutrition and Health Research Center  
W illiam B. Grant, Ph.D.

U niversity  at A lb a n y—SUNY  
JoEllen  Welsh, Ph.D.

U niversity  o f A lberta
Gerry Schw alfenberg, M.D., C C FP

U niversity  o f Saskatchew an  
Susan J. W hiting, Ph.D.

U niversity  o f Toronto , Mt Sinai H ospital 
Reinhold Vieth, Ph.D.





Actions

What’s  needed to Solve the vitamin D 
Deficiency?

• Measure the 25-hydroxyvitamin D serum levels.
• Provide intake from UVB exposure, supplements, 

fortified foods, to get serum levels to
40-60 ng/ml (100-150 nmol/L).

D*action Project

• An international study to assess the health effects 
of large populations who have serum levels in the 
40-60 ng/ml (100-150 nmol/L) range.

• Cedric F. Garland, Dr. P.H., F.A.C.E., Moores Cancer 
Center, University of California San Diego is the 
study’s principal investigator.

• Participants will provide health information and do a 
vitamin D test every 6 months for a period of 5 years.

• Physicians, clinics, research groups and other health 
interested groups are encouraged to join the project. 
Individuals can also enroll in the project.

• There are currently over 7000 individual participants 
from all over the world in the study; approximately 
50% of them started with levels below 40 ng/ml (100 
nmol/L).

• Diagnosis & Treatment of Vitamin D Deficiency 
seminars are held for medical professionals.

• Custom studies are done for research groups. Contact 
Carole Baggerly, Director, info@grassrootshealth.org 
for further information.

Join D*action: www.joindaction.org 
Get your blood level tested, take action!

Download the Disease Incidence Prevention Chart 
showing serum levels required to prevent many diseases: 
www.grassrootshealth.net/diseasepreventionchart.pdf

D*action is a public health project of 
GrassrootsHealth, a 501 c3 non-profit organization, 
www. grassrootshealth. net
customerservice@grassrootshealth.net 760-579-8141

Call to D*action Scientists

University of California Scientists Panel
University of California Davis
Bruce D. Hammock, Ph.D.
Hari A. Reddy, Ph.D.
Ray Rodriguez, Ph.D.
University of California Los Angeles 
John Adams, M.D.
Milan Fiala, M.D.
Martin Hewison, Ph.D.
H. Phillip Koeffler, M.D.
Keith C. Norris, M.D.
University of California Riverside 
Mathew Mizwicki, Ph.D.
Anthony W. Norman, Ph.D.
Laura P. Zanello, Ph.D.
University of California San Diego 
Richard L. Gallo, M.D., Ph.D.
Cedric F. Garland, Dr. P.H.
Frank C. Garland, Ph.D.t 
Edward D. Gorham, Ph.D 
Tissa Hata, M.D.
University of California San Francisco
David Gardner, M.S., M.D.
Bernard P. Halloran, Ph.D.

International Scientists Panel

C arlos A. C am argo, M.D., Dr. P H ., Massachusetts General Hospital
John J. C annell, M .D., Atascadero State Hospital
Heide S. Cross, Ph.D., Vienna Medical University, retired
Edward G iovannucci, M .D ., ScD., Harvard School of Public Health
A drian  F. G om bart, Ph.D., Linus Pauling Institute
W illiam  B. Grant, Ph.D., Sunlight, Nutrition and Health Research Center
R obert P. Heaney, M.D., Creighton University
M ichael F. Holick, Ph.D., M .D., Boston University School of Medicine
Bruce W. Hollis, Ph.D., Medical University of South Carolina
C andace Johnson, Ph.D., Roswell Park Cancer Institute
Joan M. Lappe, Ph.D., R.N., Creighton University
Tetsuya M izoue, M.D., Ph.D., International Medical Center, Japan
S tefan Pilz, M .D., Medical University of Graz, Austria
G erry S chw alfenberg, M.D., University of Alberta
Joerg Spitz, M.D., Society for Medical Information and Prevention
Vin Tangpricha, M.D., Ph.D., Emory University
Donald L. Trum p, M.D., Roswell Park Cancer Institute
Reinhold V ieth, Ph.D., University of Toronto, Mt. Sinai Hospital
C aro l L. W agner, M .D., Medical University of South Carolina
JoE llen W elsh, Ph.D., University at Albany-SUNY
W alte r C. W ille tt, Dr. P H ., M.D., Harvard School of Public Health
John H. W hite, Ph.D., McGill University
Susan J. W hiting, Ph.D., University of Saskatchewan

D a c t i o h
A Consortium of Scientists, Institutions and Individuals 
Committed to Solving the Worldwide Vitamin D Deficiency Epidemic

PAQ'i
(F r e q u e n t ly  A s k e d  Q u m H o m )

Vitamin

Disease Incidence Prevention by Serum 25(OH)D Level
Serum 25(OH)D, ng/ml 6 8 10 12 14 16 | 18 20 22 24 26 28 30 32 34 | 36 38 40 42 | 44 46 48 50 I 52 54 56t58 60 | 62 I 64 I 66 I 68

Studies o f Individuals

Cancers, all combined 77%with sfc/t
Breast Cancer 30% 83%
Ovarian Cancer 12%
Colon Cancer 31

‘ * m
Non-Hodgkins Lymphoma ? 1t | 18%|
Type 1 Diabetes 0 25% 6%
Fractures, all combined S % 50%
Falls, women 0 2% 1
Multiple Sclerosis E 33"/ 46% 54*/
Heart Attack (Men) o 30
Natural Experiments

Kidney Cancer 23 49"/
Endometrial Cancer 37'

Rickets 51 1 I Or

I I  1 I I  1 1
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Vitamin D Frequently Asked Questions

Why do we need vitamin D?
Every tissue in our bodies needs vitamin D and will 
not work correctly if we do not get enough. In its 
most extreme forms, vitamin D deficiency produces 
rickets in children and osteomalacia (bone softening) 
in adults.

Milder degrees of deficiency are now understood 
to be one of the causes of a vast array of chronic 
diseases, including osteoporosis, imparied immune 
competence, various autoimmune diseases (such 
as diabetes and multiple sclerosis), several cancers 
(breast, colon, lung, lymphona and prostate, among 
others) high blood pressure, pregnancy complications 
and cardiovascular disease. All may develop because 
of, or be exacerbated by, vitamin D deficiency.
Asking the body to deal with these disorders without 
adequate vitamin D is like asking a figher to enter 
battle with one hand tied behind his/her back.

What is vitamin D?
Vitamin D is one of the chemicals that the tissues of 
our body use to unlock the DNA blueprints which each 
tissue contains and which are needed for our cells to 
produce the many biochemical products required for 
their day-to-day functioning.

Where do I get vitamin D?
The principal source of vitamin D is your own skin.
A chemical compound naturally present in the 
superficial layers of skin is converted, on exposure 
to UVB radiation, to cholecalciferol (vitamin D3). 
However, we manufacture this vitamin D only if we 
expose our skin to UVB radiation. If we spend all 
day indoors or go out only in the early morning or late 
afternoon, we don’t produce any vitamin D. You can 
also get vitamin D from food (limited), supplements 
and other UVB sources.

How long should I be outdoors?
There is no single right answer. A light skinned 
person, wearing a bathing suit, will make about 
15,000 IU of vitamin D in 15-20 minutes in July at 
midday. Darker-skinned individuals can do the same, 
but it will take twice as long.

What is the effect of sunscreen?
Sunscreen blocks UVB radiation and prevents the 
manufacture of vitamin D.

What about skin cancer?
The brief exposure needed to produce adequate 
vitamin D is not enough to cause skin cancer. 
However, if you are worried about that risk, apply 
sunscreen after the first 15 minutes of exposure.

Does the body have to process vitamin D before it 
becomes active?
The body converts vitamin D, whether by mouth 
or made in the skin, to a compound called 
25-hydroxyvitamin D [25(OH)D], This compound 
circulates in the blood and is the measure physicians 
or scientists use to assess vitamin D status. High 
levels of serum 25(OH)D show that you are getting 
enough vitamin D, while low levels indicate deficiency.

How much vitamin D do I need?
The body needs at least 4000 lU/day in order to 
maintain a healthy concentration of 25(OH)D in the 
blood. Because most of us don’t get enough sun 
exposure, the little vitamin D we get that way, plus 
food and fortified food sources, totals no more than 
about 2000 lU/day. Thus in order to meet the body’s 
need for about 4000 lU/day, most adults should take 
supplements providing 1000-3000 IU daily.

Is vitamin D safe?
Vitamin D is safe, if consumed in reasonable 
quantities. (See ‘How much vitamin D do I need?’)
It is instructive to know that outdoor summer workers 
by the end of summer will typically have serum levels 
of 60-80 ng/ml (150-200 nmol/L). However vitamin 
D is an extremely potent compound, and if taken in 
abnormally high doses, can produce severe toxicity 
leading even to death. However, there have been no 
reported cases of vitamin D toxicity at serum levels of 
25(OH)D below 200 ng/ml (500 nmol/L).

What about calcium  and vitamin D?
Vitamin D enables the body’s regulation of calcium 
absorption. With inadequate calcium or vitamin 
D intake, there is insufficient calcium absorption. 
However, there is no hyper-absorption with high 
vitamin D levels. There is also a substantial body of 
evidence indicating there is an inverse relationship 
between calcium intake and kidney stone risk.

Is it important to take vitamin D daily?
As long as the total dose is sufficient, vitamin D does 
not have to be taken every day. Some physicians 
prescribe weekly or monthly dosing. The important 
thing is to achieve and maintain a range of 
40-60 ng/ml (100-150 nmol/L).

What about the current IOM (Institute of Medicine) 
published requirements for vitamin D?
The IOM recently (2010) increased the ‘no observable 
adverse event level’ from 2000 lU/day to 10,000 IU/ 
day. This is significant progress. They tripled the 
intake for all individuals up to age 50. Their focus was 
limited, however, to skeletal health, not the full array 
of diseases considered by the D*action Scientists’ 
Panel.
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