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Par t  I1 

PROPHYLACTIC REDUCTION OF THYROIDAL IRRADIATION 
’ *  

FROM BY THE USE OF POTASSIUM IOD~DE 

Manfred B l u m ,  M.D. ,t and M e r r i l  Eisenbud,  Sc.9. ,$ 
New York, New York 

Release of r a d i o a c t i v e  iod ine  t o  the  environment i s  one of the  p o t e n t i a l  

1311 hazards  a r i s i n g  o u t  of  c e r t a i n  a p p l i c a t i o n s  of  nuc lea r  energy.  Thus, 

was widely p r e s e n t  i n  the environment i n  r e c e n t  y e a r s  a s  a consequence of 

nuc lea r  weapons t e s t i n g ,  r e s u l t i n g  i n  low l e v e l  contaminat ion  of milk 

s u p p l i e s .  Human exposure i s  a l s o  p o s s i b l e  a s  a r e s u l t  of t he  i n d u s t r i a l ,  

medica l ,  o r  r e s e a r c h  use of l3’I, and could be p a r t i c u l a r l y  s i g n i f i c a n t  

fo l lowing  r e a c t o r  o r  f u e l  p rocess ing  p l a n t  a c c i d e n t s .  Indeed,  a c c i d e n t a l  

exposures  have been r e p o r t e d  (1’2), and the  sequela  i n  one in s t ance  of 

massive overexposure has  r e c e n t l y  been shown t o  inc lude  thy ro id  nodules ,  

hypothyroidism,  and s h o r t  s t a t u r e  (3  1 

I n g e s t i o n  i s  probably  t h e  main r o u t e  of  human r a d i o i o d i n e  exposure ,  bu t  

i n h a l a t i o n  may be important  i n  some i n s t a n c e s .  O f  the  s e v e r a l  r a d i o a c t i v e  

i s o t o p e s  of i o d i n e ,  I3lI is  the focus  of concern because of i t s  r e l a t i v e l y  

long h a l f - l i f e  and e n e r g e t i c  be t a  and gamma emiss ions .  Other  i od ine  i s o t o p e s  

a r e  of  l e s s e r  importance excep t  promptly a f t e r  low l e v e l  nuc lea r  r e a c t i o n s .  
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Atmospheric r a d i o i o d i n e  i s  depos i t ed  on f o l i a g e  and becailse of  t h e  

l a r g e  a r e a  grazed  by cows, t he  physiology of l a c t a t i o n ,  and t h e  r a p i d i t y  

w i t h  which d a i r y  p roduc t s  r e a c h  the  consumer, t h e  p r i n c i p l e  r o u t e  f o r  human. 

a b s o r p t i o n  i s  cows' milk.  I n  t h e  case o f  o t h e r  food o r  water moving more 

s lowly  t o  t h e  consumer, a p p r e c i a b l e  decay of  r a d i o a c t i v i t y  u s u a l l y  occurs .  

The hazard  of I3lI exposure a f t e r  a tmaspher ic  release i s  p a r t i c u l a r l y  

r e l e v a n t  t o  c h i l d r e n  because of t h e i r  large mi lk  consumption and small 

t h y r o i d  g l ands  b u t  t h e  p o t e n t i a l  r i s k  t o  a d u l t s  involved  i n  l o c a l i z e d  

a c c i d e n t s  o r  " s p i l l s "  may a l s o  be s u b s t a n t i a l  . (1) 

Iod ine  i s  r a p i d l y  absorbed from t h e  small i n t e s t i n e  o r  lungs and t o  

some degree  from the s k i n ,  and i s  d i s t r i b u t e d  t o  t h e  e x t r a - c e l l u l a r  f l u i d  

from which i t  i s  seques t e red  by t h e  t h y r o i d ,  syn thes i zed  i n t o  thy rog lobu l in ,  

and s e c r e t e 3  a s  thy rox ine .  Thyroida l  i od ine  uptake  i s  depressed  when serum 

iodide  c o n c e n t r a t i o 2  i s  e l e v a t e d  and t h e r e f o r e  ino rgan ic  I a d m i n i s t r a t i o n  

p reven t s  r a d i o i o d i n e  a c c m b l a t i x  by t h e  gland.  

12 7 

ThE c b j e c t  of our  s tu3y  w a s  t o  i n v e s t i g a t e  t h e  e f f i c a c y  of K I  i n  

13 1 suppres s ing  t h y r o i d a l  I uptake  a s  a means of  r educ ing  t h e  r i s k  of  t h y r o i d  

damage due to s i n g l e  massive exposures  t o  t h i s  i s o t o p e .  Sinc.e exposure 

might  be unavoidable  i n  the  even t  of a9 a c c i d e n t ,  i t  i s  d e s i r a b l e  t o  have a 

p r o p h y l a c t i c  proced.;re t o  minimize or p reven t  a b s o r p t i o n  o f  r a d i o i o d i n e  by 

t h e  t h y r o i d .  I n  c o n t r a s t ,  t h e  r e l a t i v e l y  moderate r e p e a t e d  exposure  t h a t  

might  occur  among i n d i v i d u a l s  working w i t h  r a d i o i o d i n e  i n  h o s p i t a l s  o r  

r e s e a r c h  l a b o r a t o r i e s  can  be c o n t r o l l e d  by proper  des ign  o f  equipment and 

working h a b i t s .  
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There have been s e v e r a l  i n v e s t i g a t i o n s  of  blockade of  t h y r o i d a l  rad io-  

i o d i n e  uptake b u t  l i t t l e  s p e c i f i c  in format ion  i s  a y a i l a b l e  r e g a r d i n g  the 

(4.: 5 : 6 )  dose o f  drug ,  r a p i d i t y  of o n s e t  of e f f e c t ,  or d u r a t i o n  of e f f e c t i v e n e s s  

We extend  t h e  p r e v i o u s  o b s e r v a t i o n s  t o  a l a r g e r  number o f  s u b j e c t s  , confirm 

t h e  e f f i c i e n c y  of  100-200 mg K I  i n  promptly i n h i b i t i n g  t h y r o i d a l  c o n c e n t r a t i n g  

a b i l i t y ,  show t h a t  a s i n g l e  dose of  K I  i s  p r o g r e s s i v e l y  less e f f e c t i v e  as  a 

b locking  a g e n t  a f t e r  1 o r  2 days,  and demonstrate  t h a t  t h e  e x t e n t  o f  t h y r o i d a l  

suppress ion  may be p r e d i c t e d  from s e r u m  inorganic  i o d i d e  measurements. 

Method 

Thyroidal  I3lI uptakes  were measured i n  62 h e a l t h y  v o l u n t e e r s ,  37 mles;  

and 25  females ,  ranging  i n  age from 2 1  t o  72 years .  A t o t a l  of  110 c o n t r o l  

d e t e r m i n a t i o n s  were done i n  t h e s e  s u b j e c t s .  

a c c u n u l a t i o n  was determined 24 hours  a f t e r  t h e  a d m i n i s t r a t i o n  of a s tandard  

dose of 1.5 nc (1.5 x 10  pc) c a r r i e r  f r e e  [Squibb), d i s s o l v e d  i n  10 m l  of  

water. S t u d i e s  were c a r r i e d  o u t  i n  a low background s t e e l  room u s i n g  two 

3” x 3” t h a l l i u m  a c t i v a t e d  sodium i o d i d e  s c i n t i l l a t i o n  c r y s t a l s  placed i n  

c o n t a c t  w i t h  t h e  a n t e r i o r  s u r f a c e  of  t h e  neck, from t h e  s t e r n a l  notch to  

1311 The p e r c e n t  t h y r o i d a l  

- 3  

t h e  t h y r o i d  c a r t i l a g e .  

p r e v i o u s  communications from t h i s  l a b o r a t o r y  (7 ) .  

because it minimizes  t h e  i r r a d i a t i o n  dose t o  the  s u b j e c t ,  t h e  i n f i n i t y  

t h y r o i d  dose f o r  30% t h y r o i d a l  uptake of  1311 being 6.8 r n r e m / l . 5  nc. 

The d e t a i l s  o f  t h e  procedure have been r e p o r t e d  i n  

T h i s  method was employed 
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The v o l u n t e e r s  were examined by c l i n i c a l  and laborakory  means inc lud ing  
9z 

d e t e r m i n a t i o n s  of p r o t e i n  bound i c d i n e  : . 2 4  hour t h y r o i d a l  up take ,  and 

13'1 l a b e l e d  t r i i o d o t h y r o n i n e  r e s i n  uptake.  Two s u b j e c t s  were found t o  be 

hypothyro id  and were r e j e c t e d  from t h e  s t u d y ;  a l l  o t h e r s  were eu thy ro id .  

One, u s i n g  a d rug ,  "Enovid," f o r  c o n t r a c e p t i v e  purposes  had a low r e s i n  

up take ,  as  expec ted ,  bu t  was e u t h y r o i d  and was inc luded  i n  the  s tudy .  

The e f f e c t  of K I  a d m i n i s t r a t i o n  on t h y r o i d a l  r a d i o i o d i n e  accumulation 

was i n v e s t i g a t e d  i n  24 male and 17 female members of t h e  above group. These 

s u b j e c t s  r e c e i v e d  doses  of s t a b l e  potass ium i o d i d e  (1271) rang ing  from 

5-1000 mg d i s s o l v e d  i n  che r ry  syrup  e i t h e r  one hour p r i o r  t o ,  w i t h ,  o r  a t  

s p e c i f i e d  t imes fo l lowing  a d m i n i s t r a t i o n  of t he  r a d i o i o d i n e .  One o r  two 

days l a t e r ,  a n  a d d i t i o n a l  dose of 1.5-5 nc of 1311 was admin i s t e red  wi thou t  

a f u r t h e r  dose of K I  and t h e  24 hour uptake  w a s  a g a i n  measured t o  e v a l u a t e  

the  d u r a t i o n  of the  suppres s ive  e f f e c t . .  

The up takes  a r e  n o t  c o r r e c t e d  f o r  e x t r a - t h y r o i d a l  i o d i n e  because 

a t t e m p t s  t o  measure t h i s  component proved t o  be inaccura t e .  S ince  i o d i d e  

o t h e r  than  t h a t  concen t r a t ed  and o r g a n i f i e d  by t h e  t h y r o i d  i s  c l e a r e d  by t h e  

kidney a t  a ra te  abou t  twice  t h a t  of  t h y r o i d a l  c l e a r a n c e ,  e x t r a - t h y r o i d a l  

i od ide  normally accoun t s  f o r  a ve ry  small p a r t  of t h e  t o t a l  neck a c t i v i t y  a t  

the  end of 24 hours  (8). A f t e r  blockade of t h y r o i d  uptake ,  however, 

*PBI and f r e e  i o d i d e  measurements w e r e  made by B i o -  Sc ience  L a b o r a t o r i e s  , 
Van Nuys, C a l i f o r n i a  
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e x t r a - t h y r o i d a l  i o d i d e  may c o n s t i t u t e  t h e  l a r g e s t  part of neck a c t i v i t y .  

The re fo re ,  our neck measurements y i e l d  estimates of Ghyroid c o n c e n t r a t i o n s  

which a r e  somewhat h igh  p a r t i c u l a r l y  when uptake has  been blocked and 

d u r i n g  t h e  f i r s t  few hours  i n  unblocked s u b j e c t s .  This l e a d s  t o  c o n s e r v a t i v e  

estimates of t h e  e f f i c a c y  of t h e  b locking  regimen. 

R e  su  1 t s 

F igure  1 shows t h e  average  uptake of t h e  62 v o l u n t e e r s  t o  have been 

27.1% i n  24 hours  wi th  a s t anda rd  d e v i a t i o n  of  2 8.9%. 

d i s t r i b u t i o n  of t h e s e  d a t a  i s  shown i n  t h e  i n s e r t .  

The frequency 

The a b i l i t y  of t h e  t h y r o i d  t o  accumulate r a d i o i o d i n e  i s  reduced by 

potass ium i o d i d e  admin i s t e red  wi th  t h e  i s o t o p e .  None of t h e  25 s u b j e c t s  

r e c e i v i n g  more than  50 mg of K I  t oge the r  w i th  1311 concen t r a t ed  more than  

1.37: of the  dose and the  average  r a d i o i o d i n e  p e r c e n t  uptake a f t e r  100 and 

200 mg K I  i s  0.6 2 0.5 (n=14) and 0.3 - 0.3 (n=lO) r e s p e c t i v e l y ,  (Table 1 

and F igure  2 ) .  

+ 

Figure  3 demonst ra tes  t h a t  r a d i o i o d i n e  accumula t ion  ceases promptly 

a f t e r  K I  a d m i n i s t r a t i o n .  Delayed i n s t i t u t i o n  of therapy  i s  p r o g r e s s i v e l y  

less e f f e c t i v e  i n  d e c r e a s i n g  t h y r o i d a l  i s o t o p e  burdens b u t  more t h a n  So"? 

uptake  r e d u c t i o n  occur s  even i f  t h e  countermeasure i s  s t a r t e d  t h r e e  hour s  

a f t e r  exposure  to  13'1 has  begun. 

1000 mg K I  may be s l i g h t l y  more e f f e c t i v e  than  100-200 mg i n  s u p p r e s s i n g  

The d a t a  i n  Table  1 suggests that 

uptake  if the  drug  i s  g iven  one hour a f t e r  t h e  KI. However, t h e s e  are 

s i n g l e  d e t e r m i n a t i o n s ,  t h e  v a r i a b i l i t y  of which are unknown, and  t h e  
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d i f f e r e n c e s  a re  n o t  g r e a t .  When t h e  d e l a y  i s  g r e a t e r  than  one hour , the  

e x t e n t  of v a r i a t i o n  of accumula t ion  i n  a . p o p d l a t i o n  p r i o r  t o  KI admin- 

i s t r a t i o n  i s  l a r g e ,  as  i s  seen  i n  F igu re  1. There fo re ,  t h e  on ly  meaning 

which can  be a s s i g n e d  t o  our i n d i v i d u a l  c b s e r v a t i o n s  i s  t h a t  24 hour 

burdens i n c r e a s e  w i t h  d e l a y  i n  K I  i n g e s t i o n .  S t a t emen t s  concerning 

r e l a t i v e  e f f e c t s  of  va r ious  dose l e v e l s  a r e  n o t  warran ted  on the  b a s i s  of  

t h e s e  d a t a .  

F igu re  4 and Table 2 demonst ra te  t h a t  t h e  uptake  of 1311 admin i s t e red  

48 or 72 hours  a f t e r  K I  i s  less  than  c o n t r o l  va lues  and v a r i e s  i n v e r s e l y  

w i t h  the  amount of i o d i d e  g iven .  One hundred mi l l i g rams  o r  more of 

potass ium iod ide  lowers I3’I uptake  t o  scme degree  f o r  4 8  hours  bu t  t h e  

e x t e n t  of i n h i b i t i o n  i s  no t  a s  complete as  when t h e  drug i s  g iven  w i t h  t h e  

r a d i o i o d i n e .  Marked uptake  a r r e s t  48 hours  a f t e r  K I  i n g e s t i o n  was observed  

on ly  w i t h  t h e  1000 mg dose and even t h i s  l a r g e  amount w a s  l a r g e l y  i n e f f e c t i v e  

i n  b locking  t h y r o i d a l  l3II uptake i f  g i v e n  7 2  hours  be fo re  t h e  contaminat ing  

ep i sode .  

Toxic r e a c t i o n s  t o  i o d i d e s  were n o t  encountered  i n  t h i s  s tudy  a l t h o u g h  

two s u b j e c t s  r e p o r t e d  uncomfortable s e n s a t i o n s  a t  t h e  a n g l e s  of t h e  j a w  and  

headache f o r  s e v e r a l  hours  a f t e r  i n g e s t i n g  1000 mg K I .  
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Discuss ion  

The e f f e c t  of K I  on t h y r o i d a l  1311 accumula t ion  was s t u d i e d  i n  h e a l t h y  

v o l u n t e e r s  i n  o r d e r  t o  c l a r i f y  i t s  op t ima l  use as a countermeasure f o r  

massive r a d i o i o d i n e  exposure ,  as  i n  t h e  case of occupa t iona l  exposure 

fo l lowing  l a b o r a t o r y  o r  i n d u s t r i a l  a c c i d e n t .  

Adam and Bonnell  demonstrated i n  two v o l u n t e e r s  t h a t  t h e  use of 100 mg 
I 

of K I  lowers t h e  24 hour r a d i o i o d i n e  uptake from normal v a l u e s  t o  less than  

3% of t h e  amount inges t ed  and Pochin and Barnaby observed arrest  of sub- 

sequent  t h y r o i d a l  c o n c e n t r a t i o n  i n  6 s u b j e c t s  when 200 mg K I  was admin i s t e red  

up t o  4 hours  a f t e r  a dose of  r a d i o i o d i n e  (4s5).  Saxena, Chapman and P r y l e s  

r e p o r t e d  g r a d u a l  suppres s ion  t o  5% a f t e r  d a i l y  a d m i n i s t r a t i o n  of 2 mg K I  pe r  

squa re  meter body s u r f a c e ,  w i th  50% of t h e  r e d u c t i o n  t a k i n g  p l a c e  i n  t h e  

f i r s t  24 h o u r s ,  and uptakes  r e t u r n i n g  t o  o r  above p r e t r e a t m e n t  l e v e l s  

promptly a f t e r  drug d i s c o n t i n u a t i o n  . (6) 

Although Johnson found 50-20% r e d u c t i o n  from normal 3-4 days a f t e r  

c e s s a t i o n  of K I  and d isappearance  of e f f e c t  a f t e r  8 days ,  Taguchi e t  a l .  

no ted  p o p u l a t i o n  h e t e r o g e n i e t y  wi th  rebound t h y r o i d a l  h y p e r a v i d i t y  i n  3 of  

24 s u b j e c t s  (9,101 

The 1311 uptakes  observed i n  t h i s  series are s i m i l a r  t o  t hose  ob ta ined  

w i t h  conven t iona l  c l i n i c a l  methods excep t  t h a t  t h e  number o f  o b s e r v a t i o n s  

below 20% i s  somewhat h igh .  Phantom s t u d i e s  have sugges t ed  t h a t  t h i s  may 

be r e l a t e d  t o  d e t e c t o r  p o s i t i o n  and decreased  coun t ing  e f f i c i e n c y  of t h e  

lower p o l e s  of  t h e  thy ro id .  S ince  each i n d i v i d u a l  s e rved  as h i s  own c o n t r o l  

and cons tancy  of geometry was main ta ined ,  such  v a r i a t i o n  does  n o t  a f f e c t  

t h e  c o n c l u s i o n s  r e p o r t e d  h e r e .  

. . . . . . . . , 
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I n  one of  the  s u b j e c t s ,  M.E., t he  i n i t i a l  uptake was only  13% b u t  he 

was c l e a r l y  e u t h y r o i d  by o t h e r  i n d i c i e s .  This  may have been due t o  count- 

i ng  geometr ic  e r r o r s  f o r  t h i s  s u b j e c t .  R e c a l l  t h a t  e x t r a - t h y r o i d a l  i o d i d e  

i s  no t  c o r r e c t e d  f o r ,  and t h a t  t h i s  may comprise a l a r g e  part of  h i s  neck 

burdens a f t e r  blockade. Following suppres s ive  the rapy ,  neck c o n c e n t r a t i o n s  

i n  t h i s  s u b j e c t  (1.2 and 1.3% a f t e r  100 and 200 mg K I )  were similar t o  

those  observed i n  o t h e r s  under comparable c o n d i t i o n s .  

There i s  no doubt  t h s t  100-200 mg K I  g iven  a t  t h e  time of  exposure 

can  l a r g e l y  p reven t  t h y r o i d a l  r a d i o i o d i n e  uptake  and thereby  minimize t h e  

r a d i a t i o n  dose t o  the  gland.  Admin i s t r a t ion  of  t h e  drug  a f t e r  exposure 

t o  1311 promptly b locks  f u r t h e r  accumula t ion  by the  t h y r o i d  b u t  p rev ious ly  

concen t r a t ed  i s o t o p e  remains i n  t h e  gland t o  be metabol ized and s e c r e t e d  

. The r a p i d  i n h i b i t i o n  of accumula t ion  i s  shown i n  (11,12) a t  a slow ra te  

F.igure 3 and t h e  dec rease  i n  neck r a d i o i o d i n e  a c t i v i t y  s h o r t l y  a f t e r  

blockade probably r e f l e c t s  c l ea rance  of 1311 from t h e  blood by the  k idneys  

which, u n l i k e  t h y r o i d a l  c l e a r a n c e ,  i s  n o t  depressed  by e l e v a t e d  serum i o d i d e  

c o n c e n t r a t i o n s .  F igu re  2 demonst ra tes  t h a t  i n c r e a s i n g  t h e  amount of R I  

above 100-200 mg does no t  seem t o  reduce  c o n c e n t r a t i n g  a b i l i t y  any f u r t h e r  

o r  t o  d i scha rge  p r e v i o u s l y  accumulated 
l3 l I  

The b locking  a g e n t  i s  most e f f e c t i v e  i f  g iven  w i t h  o r  j u s t  be fo re  

r a d i o i o d i n e  exposure.  The e x t e n t  of suppres s ion  observed was sha rp ly  

reduced when t h e  iod ide  was g iven  48 hours  b e f o r e  1311. Iod ide  i s  r a p i d l y  

excreted by t h e  k idney  from the  e x t r a - t h y r o i d a l  pool ,  account ing  f o r  t h e  

s h o r t  d u r a t i o n  of  p r o t e c t i o n  a f f o r d e d  by a s i n g l e  i n g e s t i o n  of KI. 

There fo re ,  i n  t he  even t  of prolonged r a d i o i o d i n e  exposure d a i l y  K I  

. .. . . . -. i:-.-”..- 
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r e a d m i n i s t r a t i o n  i s  r e q u i r e d  f o r  maintenance of suppres s ion .  

K I  a f t e r  exposure t o  t h e  i s o t o p e  a l s o  pe rmi t s  t h e  c o n c e n t r a t i o n  of r ad io -  

The use  of 

i o d i n e  by the  t h y r o i d .  The g r e a t e r  t h e  l a g  i n  t h e  i n s t i t u t i o n  of t h e  

Countermeasure, t h e  l a r g e r  t he  i s o t o p e  burden, bu t  abou t  50% p r o t e c t i o n  

was noted  even i f  t h r e e  hours  had e l apsed  between r a d i o i o d i n e  i n g e s t i o n  

and K I  therapy .  

It might be d e s i r a b l e  t o  know t h e  e x t e n t  t o  which t h y r o i d a l  r ad io -  

i o d i n e  uptake  has  been i n h i b i t e d  i n  exposed popu la t ions  wi thou t  performing 

a c t u a l  uptake measurements. Our d a t a  shows t h a t  less than  1.3% uptake may 

be expec ted  wi th  serum ino rgan ic  iod ide  c o n c e n t r a t i o n s  of  a t  l e a s t  10 pg%. 

These l e v e l s  c o r r e l a t e  w i th  suppres s ion  of  95% on t h e  curve  i n  F igure  5 

and are  achieved  by a d m i n i s t e r i n g  a t  least 50 mg K I  w i t h ,  o r  200 mg 48 hours  

p r i o r  t o  r a d i o i o d i n e  exposure.  The a c t u a l  o b s e r v a t i o n s  show t h a t  98% % 3% 

suppres s ion  occur s  a f t e r  100-200 mg K I .  S ince  t h e  techniques  f o r  measuring 

serum iod ide  c o n c e n t r a t i o n s  are  commonly a v a i l a b l e ,  such de te rmina t ions  may 

s e r v e  as  a u s e f u l  index of p r o t e c t i o n .  However, s i n c e  t h e  a b i l i t y  t o  

accumula te  i o d i d e  probably  re f lec ts  t h y r o i d a l  1271 burdens r a t h e r  than  serum 

c o n c e n t r a t i o n s  t h i s  r e l a t i o n s h i p  i s  on ly  a n  i n d i r e c t  index  of  suppress ion .  

The a s s o c i a t i o n  can be made w i t h  conf idence  a t  e l e v a t e d  serum c o n c e n t r a t i o n s  

and d e c r e a s e s  as  p h y s i o l o g i c  i n o r g a n i c  i o d i n e  levels are approached. 

The a c t u a l  t h y r o i d  up takes  are somewhat lower than t h e  neck burdens 

r e p o r t e d  due t o  ou r  i n a b i l i t y  t o  c o r r e c t  r e l i a b l y  f o r  e x t r a - t h y r o i d a l  

i o d i n e .  The re fo re ,  t h e  s u p p r e s s i v e  e f f e c t  o f  t h e  countermeasure i s  s l i g h t l y  

underes t imated .  
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T o x i c i t y  t o  iod ide  was no t  encountered and the  two s u b j e c t s  who 

experienced d iscomfor t  a t  the  a n g l e s  of t he  jaws when t ak ing  1000 mg K I  

were no t  i n c a p a c i t a t e d .  S ince  100-200 mg K I  was j u s t  as  e f f e c t i v e  as 1000 mg 

i n  caus ing  uptake blockade,  and had t h e  advantage of no t  e l i c i t i n g  undes i r ab le  

s i d e  e f f e c t s ,  t h e  use  of l a r g e r  doses  is unnecessary.  Toxic r e a c t i o n s  from a 

s i n g l e  dose of K I  o r  from s h o r t  term a d m i n i s t r a t i o n  i s  most u n l i k e l y  except  

f o r  occas iona l  a l l e r g i c  r e a c t i o n s  which a re  u s u a l l y  mild (13) 

A word might be added 'concern ing  ch ron ic  use  of i o d i d e  as a counter-  

measure f o r  prolonged r a d i o i o d i n e  exposure.  I n  t h i s  c i rcumstance  untoward 

r e a c t i o n s  are uncommon bu t  t h e r e  is  a small r i s k  of h y p e r s e n s i t i v i t y ,  g o i t e r ,  

Jod Basedow, hypothyroidism and ioderma. Neonatal  g o i t e r  and r e s p i r a t o r y  

d i s t r e s s  deve loping  i n  t h e  o f f s p r i n g  of mothers who took iod ide  i s  a n  

impor tan t  problem r e q u i r i n g  c a u t i o n  i n  t h e  prolonged use of i od ides  du r ing  

pregnancy and iod ide  i n g e s t i o n  i s  unwise i n  people w i t h  ch ron ic  renal d i sease ' ,  

carcliac f a i l u r e  and pulmonary t u b e r c u l o s i s  (13). It is  t o  be s t r e s s e d  t h a t  

a s i n g l e  i n g e s t i o n ,  such as  used h e r e ,  i n  t h e  sugges ted  dose range i s  l a r g e l y  

harmless .  

I n  view of t h e  p o s s i b l e  s e r i o u s  consequences from exposures  &o l a r g e  

amounts of  and the  s a f e t y  and e f f e c t i v e n e s s  o f  X I  i n  b locking  t h y r o i d a l  

r a d i o i o d i n e  uptake ,  i t  may be wise t o  provide 200 mg KI c a p s u l e s  i n  h igh  

r i s k  areas f o r  immediate u s e  by a d u l t s  i n  t h e  e v e n t  of massive exposure to  

r a d i o i o d i n e .  Large s u p p l i e s  of the  drug could be s t r a t e g i c a l l y  l o c a t e d  for 

populathon use a t  t he  d i s c r e t i o n  of p u b l i c  h e a l t h  a u t h o r i t i e s  (14s15) 
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P e d i a t r i c  dose c o n s i d e r a t i o n s  i n  t h i s  r ega rd  have been p r e v i o u s l y  d i scussed  

i n  t h e  1 i tera t u r  e (6). 

evacua t ion  from a contaminated environment. 

Th i s  countermeasure would su ip lement  b u t  n o t  r e p l a c e .  

Summary 

The p r o p h y l a c t i c  a d m i n i s t r a t i o n  of 100-200 mg K I  i n  a n t i c i p a t i o n  of 

r a d i o i o d i n e  exposure w i l l  l a r g e l y  p reven t  uptake by t h e  t h y r o i d  g land  

the reby  r educ ing  t h e  i r r a d i a t i o n  dose d e l i v e r e d  by more t h a n  98%. The 

same amount g iven  a t  i n t e r v a l s  a f t e r  I3lI a b s o r p t i o n  i s  p r o g r e s s i v e l y  less 

e f f e c t i v e ,  b u t  s t i l l  reduces  uptake t o  less than  h a l f  a f t e r  a d e l a y  of  

3 hours .  The s u p p r e s s i v e  e f f e c t  of one dose i s  of  s h o r t  d u r a t i o n  and d a i l y  

r e a d m i n i s t r a t i o n  of  t he  a g e n t  i s  r e q u i r e d  f o r  prolonged p r o t e c t i o n .  The 

e x t e n t  of uptake blockade may be e s t ima ted  by measuring serum ino rgan ic  

i o d i d e ,  and c o n c e n t r a t i o n s  of g r e a t e r  than  10 pg pe r  100 m l  c o r r e l a t e  w i th  

marked uptake  a r res t .  T o x i c i t y  is  n e g l i g i b l e  f o r  a s i n g l e  i n g e s t i o n  o r  very  

s h o r t  t e r m  u se  as i s  r e q u i r e d  i n  t h i s  temporary measure f o r  t h e  r e d u c t i o n  of  

t h e  immediate t h y r o i d a l  i r r a d i a t i o n  hazard ,  b u t  t h e  drug  must be avoided by 

those  a l l e r g i c  t o  it. 

- __. . . . . 
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24 Hour Thyroidal I3'I Uptake Before and Spec i f i ed  T i m e s  (Hours) 

After  S i n g l e  Dose KI (5-1000 mg) Administration and Resultant  

perc.e>t Red*,:tior: : f i'ptake 

Time of 
Admirr. of KI 24 hro  Uptake 24 hr .  Uptake Reductio3 

Dose K 1  (.I-131 admin. Before KI After KI i n  Uptake 
(mg 1 a t  t=o  h r s . )  Subject  (?o) (%I (7 1 

5 0 E7 33 7 ' 3  78 
25 0 KY 41 1.4 96 

1 
2 

SR 3 1  
S v 1 8  

7 . 1  
11.3 

77  
36 

6 EL 21, 9c.5 60 
50 0 RC 28 0.8 97 

1 
2 
3 

BS 4 1  
AS 34 
1.B 35 

6 . 1  85 
6.8 80 
9.0 ? 5  

LI 25 O"0 100 
FE 34 1.3 96 
CB 37 -0.1 100 
V-K 32 007 98 
CC 36 0.5 99 
J C  25 1.1 96 

98 A l  z L - 0 -  

A r  31 9.1 103 
Hr_) 35 0.5 98 
?!E 1 3  1.3 91 
IE 3' 0.8 97 

97 MEW 13 0.4 
AVERAGE f SI? 29 11 0.6 - 0.5 

1 I C  2 8  3 . 1  89 

1 - ,  

9 8 2  3 + 

93 HB 44 2 . 9  

2 MA 28 5.7 8 i' 
91 2 3 + 

AVERAGE 2 SC 36 11 3.0 - 0.1 

88 
8 4 2 6  + bW 18 2.3 

AVERAGE SD 2 3  7 4.0 - 2.4  

LP 
36 
3 3  
3'1 
- 3.1: 

13 
32 - _  - _  

-c.3 
C. 6 
0.2 
0.4 
0.5 
1 .3  
0.8 
0.1 

102 
98 
99 
99 
97 
90 
97 
100 
98 ( 7  31 0-5 

i PP . 26 3.1 88 
9 9 2  4 + + + AVJiR4GE - S3 25 - 8 0.3 - 0.3 

2 
3 

3.5 
7.0 

74 
64 

4 D'; 1' 8.3 34 
99 100 0 A' 3 -  0.2 

1 
2 
3 

A! 
EP 
I5 

1.1 
7 . 2  
6.0 

96 
7 0  
83 



TABLE 2A 

E f f e c t i v e n e s s  o f  K I  Adminis tered 48  Hours P r i o r  t o  1311 Dose 

24 h r .  Uptake 24 h r .  Uptake 
Dose K I  Before K I  A f t e r  K I  

S u b j e c t  (ms)  (XI (XI 

SR 25 

sv 25 

LB 50  

H J  50  

LS 100 

DM 2 00 

BG 1000 

31 

18 

35 
27 

28 

13 

28 

24 

24 

6.5 

16 

6.9 

4.5 

1.2 

TABLE 2B 

E f f e c t i v e n e s s  of  K I  Adminis tered 72 Hours P r i o r  t o  131 I Dose 

24 hr .  Uptake 24 h r .  Uptake 
Dose K I  Before K I  A f t e r  K I  
(mg 1 (a S u b j e c t  

EL 25 

IG 50 

MA 100 

CM 100 

AL 1000 

EP 1000 

24 

36 

2 8  

17 

31 
24  

25 

14  

20 

14 

7.8 
12 



LEGEND 

F igure  3 

E f f e c t  of Delayed K I  Admipis t ra t ior '  on Thyroida l  1311 Uptake, 

The X -  - - X l i n e  r e p r e s e n t s  t h y r o i d a i  up take  be fo re  and K I  was 

given .  A-a l i n e  r e p r e s e n t s  t h y r o i d a l  up take  when 200 mg K I  

was g i v e n  1 hour a f t e r  1311. 

t h y r o i d a l  up take  when 200 mg K I  was g iven  3 hours  a f t e r  

T h e n - -  ---r l i n e  r e p r e s e n t s  

13  1 I. 
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