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A b s t r a c t Background. A b o u t o n e b i l l i o n p e o p l e Wor ld 
w i d e a r e a t r i s k f o r i o d i n e d e f i c i e n c y . D e s p i t e e x i s t i n g p r o -
g r a m s o f p r o p f i y l a x i s , th ie p r é v e n t i o n o f i o d i n e d e f i c i e n c y is 
s t i l l a c h a l l e n g e t h r o u g h i o u t t f i e d e v e l o p i n g w o r l d . W e s t u d 
i e d th ie e f f i c a c y o f l o w d o s e s o f i o d i z e d o i l i n a n a r e a o f 
s e v e r e i o d i n e d e f i c i e n c y in Z a i r e . 

Methods. S e v e n t y  f i v e s u b j e c t s w i t h v i s i b l e g o i t e r 
w e r e r a n d o m l y a s s i g n e d t o r e c e i v e a s i n g l e o r a l d o s e o f 
p l a c e b o o r e i t h e r 0 . 1 o r 0 . 2 5 m l o f i o d i z e d o i l , c o r r e s p o n d 
i n g t o 0 , 4 7 , a n d 1 1 8 m g o f i o d i n e , r e s p e c t i v e l y . T h e m e a n 
â g e s o f t h e s u b j e c t s i n t h e t h r e e g r o u p s w e r e 2 3 , 2 2 , a n d 
2 2 y e a r s , r e s p e c t i v e l y , a n d t h e r a t i o s o f m a i e s t o f e m a l e s 
w e r e 0 . 2 5 , 0 . 3 2 , a n d 0 . 1 9 . E f f i c a c y w a s a s s e s s e d b y e v a l 
u a t i n g g o i t e r s i z e a n d m e a s u r i n g u r i n a r y i o d i n e a n d s é r u m 

t h y r o i d h o r m o n e c o n c e n t r a t i o n s f o r 1 2 m o n t h s . 

EFFECTIVE control of iodine deficiency by iodine 
supplementation is still a challenge in developing 

countries.' Provision of iodized sait is often unsuccess-
ful because of unfavorable climatic or économie condi
tions, a shortage of iodized sait in local markets, and 
the use of noniodized local sait. Single intramuscular 
injections of iodized oil (0.5 to 2.0 ml) provide adé
quate amounts of iodine for two to three years,^ but 
injections have serious disadvantages, including the 
potential to serve as a vector for communicable dis
eases and the high cost of mass campaigns. The oral 
administration of iodized oil (1 to 2 ml) has recently 
been advocated as an alternative, but expérience with 
this method is limited.'""' 

Regardless of the route of administration, large 
doses of iodine have harmful effects, especially in 
subjects with iodine deficiency, who are extremely 
sensitive to acute or chronic iodine excess.'' In such 
subjects, iodine can cause transient inhibition of 
intrathyroidal hormone biosynthesis,' ' a transient 
increase in sérum thyrotropin (thyroidstimulating 
hormone) concentrations,^ the production of thy
roid autoantibodies," thyroidtissue necrosis (in ani
mais),^'" exacerbation of goiter," failure to reduce 
goiter size,'^ and thyrotoxicosis.'^ Thèse effects may 
be more fréquent and severe after oral administration 
of iodine than after intramuscular administration, 
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Results. G o i t e r s i z e d e c r e a s e d i n m o s t o f t h e s u b j e c t s 
w h o r e c e i v e d e i t h e r d o s e o f i o d i z e d o i l . T h e i r u r i n a r y i o 
d i n e c o n c e n t r a t i o n s w e r e n o r m a l f o r s i x t o n i n e m o n t h s 
a n d t h e i r s é r u m t h y r o x i n e a n d t h y r o t r o p i n c o n c e n t r a t i o n s 
w e r e n e a r l y a i l n o r m a l t h r o u g h o u t t h e s t u d y p e r i o d . T h e r e 
w e r e n o s i d e e f f e c t s , e v e n in s u b j e c t s w h o s e s é r u m t h y 
r o x i n e c o n c e n t r a t i o n s h a d i n i t i a l l y b e e n l o w . I n t h e p l a c e b o 
g r o u p , n e i t h e r g o i t e r s i z e n o r a n y o f t h e b i o c h e m i c a l v a l 
u e s c h a n g e d . 

Conclusions. T h e o r a l a d m i n i s t r a t i o n o f a s i n g l e s m a l l 
d o s e o f i o d i z e d o i l i s c a p a b l e o f c o r r e c t i n g i o d i n e d e f i c i e n 
c y f o r a b o u t a y e a r . T h i s m e t h o d o f s u p p l e m e n t a t i o n is 
l i k e l y t o b e m o r e e f f e c t i v e , e f f i c i e n t , a n d a c c e p t a b l e t h a n 
t h e a d m i n i s t r a t i o n o f e i t h e r i n t r a m u s c u l a r o r l a r g e o r a l 
d o s e s o f i o d i z e d o i l . ( N E n g l J M e d 1 9 9 2 ; 3 2 6 ; 2 3 6  4 1 . ) 

because the iodized oil is rapidly deiodinated in the 
digestive tract.'* 

For thèse reasons, there is an urgent need for more 
effective and safer methods of iodine supplementation. 
We report here the results of a controlled trial with 
low oral doses (0.1 and 0.25 ml) of iodized oil conduct
ed in a severely iodinedeficient area in Zaire in which 
goiter is endémie. 

M E T H O D S 

S t u d y A r e a 

I o d i n e de f i c i ency in the K i v u région of Za ire w a s first d e s c r i b e d 
in the 1960s. ' ' "' T h i s e n d c m i a is a m a j o r hea l th p r o b i e m in a n area 
wl iose p o p u l a t i o n dens i ty is very h igh { l i to 4 0 0 p e o p l e per s q u a r e 
k i lomeler ) and w h o s e i n h a b i t a n t s are poor and i n a d e q u a t e l y nour
i s h e d . " O u r s tudy e x a m i n e d the B u l e n g a p e n i n s u l a , a n area o n the 
n o r t h w e s t e r n shore of Lake Ki\ 'u fac ing Idjwi I s h m d . It is part o f 
the hea l th district o f K i r o t s h e and has a p o p u l a t i o n o f 18 ,109 (ac
cord ing to the m é d i c a l c e n s u s o f 1986) . 

In 1987 a pre l iminary survey on the p e n i n s u l a r e v e a l e d a p r e v a 
lence o f goi ter c lo se to 5 0 percent . I hc m é d i a n ur inary i o d i n e c o n 
centra t ion w a s a p p r o x i m a t e l y 0 . 1 6 fimol per liter. T h e m e a n ( ± S D ) 
urinary t h i o c y a n a t e c o n c e n t r a t i o n ( 171 ± I ."iO /umol per liter) w a s 
low, ind ica t ing that large a m o u n t s of g o i t r o g e n i c loodstufTs w e r e n o t 
b e i n g c o n s u m e d . B e y o n d this survey , n o s t u d y o f i o d i n e d e f i c i e n c y 
had been c o n d u c t e d in the area . 

S t u d y D e s i g n 

T o e s t i m a t e the sever i ty o f i od ine d e f i c i e n c y , w e carr ied o u t a 
sur\'cy o f 2083 subjec t s ident i f i ed a l l er r a n d o m c lus ter s a m p l i n g 
o f 100 h o u s e h o l d s in e a c h o f the s e v e n v i l l ages o n the p e n i n s u l a 
( T a b l e I ). T h e p r e v a l e n c e o f go i ter w a s a s s e s s e d by c l in ica l e x a m i 
nat ion , '" and o b v i o n s cl inical m a n i f e s t a t i o n s o f thyro id d y s f u n c 
tion w e r e recorded. U r i n e s p é c i m e n s w e r e co l l ec ted from a s y s t e m 
atic (I in 10) s u b s a m p l e o f 197 subjec t s to a s se s s the d e g r e e o f 
i od ine de f i c i ency . 

W e then se lec ted for this trial subjec t s w h o w e r e o l d e r t h a n 15 
years , w e r e c l in ica l ly e u t h y r o i d , and h a d v i s ib le go i ters . P r e g n a n t 
w o m e n w e r e c x c l u d e d . F r o m a m o n g the e l ig ib le subjec t s , 75 w e r e 
enrol led in the r a n d o m i z e d , s ing l e b l ind , p l a c e b o  c o n t r o l l e d trial. 
Inforrned consent w a s o b t a i n e d from e a c h o f t h e m . T h e s u b j e c t s 
were r a n d o m l y a s s i g n e d to o n e of three g r o u p s and e n t e r e d the trial 
o n the s a m e day . T h e subjects in g r o u p A rece ived a s ing l e oral d o s e 
o f \ e g e t a b l e oil and the subjects in g r o u p s B and C rece ived s i n g l e 
oral d o s e s o f 0.1 a n d 0 . 2 5 ml , respect ive ly , o f i od ized oil ( U l t r a f l u i d 
L ip iodo l , G u e r b e t , A u l n a y  s o u s  b o i s , France; 4 7 5 m g o f i o d i n e per 

R e p r i n t e d f r o m the New Enj>land Journal of Medicine 

3 2 6 : 2 3 6  2 4 1 ( J a n u a r y 2 3 ) , 1992 
f - - M 

file:///


V o l . 3 2 6 N o . 4 O R A L l O D I Z E D O I L F O R l O D I N E D E F I C I E N C Y — T O N G L E T E T A L . 2 3 7 

Table 1. Prevalence of Goiter According to Age and Sex in 2083 

People on the Bulenga Peninsula.* 

AGE (yr) M E N 

GOITER GRADE 

0 I 2 

W O M E N 

GOITER GRADE 

no. no. 

0 - 4 306 (30.9) 220 83 3 0 268 (24.5) 198 70 0 0 

5 - 1 4 239 (24.1 ) 72 155 12 0 265 (24.3) 64 180 21 0 

1 5 - 2 9 116 (11.7) 61 50 5 0 241 (22.1) 38 133 65 5 

3 0 - 4 4 183 (18.5) 92 73 16 2 188 (17.2) 38 81 60 9 

5 4 5 147 (14.8) 119 25 3 0 130(11 .9) 46 52 27 5 

Total 991 (100) 564 386 39 2 1092 (100) 384 516 173 19 

*Thyroid size was estimated according to the classification of the World Health Organiza-

lion'*: 0 indicatcs no goiter. I palpable but not vi.sible goiter. 2 visible goiter, and 3 very large 

goiter. 

mil l i l i t er ) . T h è s e d o s e s c o r r e s p o n d e d to 4 7 a n d 1 1 8 m g o f i o d i n e , 

r e s p e c t i v e l y . I o d i n e c r o s s - c o n t a m i n a t i o n b e t w c e n s u b j e c t s w a s care -

f u l l y a v o i d e d . T h e m e a n â g e s in g r o u p s A , B , a n d C w e r e 23 , 2 2 , a n d 

2 2 y e a r s , r e s p e c t i v e l y , a n d t h e rat ios o f m a i e s to f e m a l e s w e r e 0 . 2 5 , 

0 . 3 2 , a n d 0 . 1 9 ( T a b l e 2 ) . 

W e e s t i m a t e d thyro id s ize before a n d 3 a n d 12 m o n t h s a f t er treat -

m e n t by t r a c i n g t h e o u t l i n e o f t h e thyro id s u r f a c e , a f l e r care fu l 

p a l p a t i o n , o n a p i è c e o f th in p a p e r a p p l i e d to t h e n e c k . T h e o u t l i n e 

w a s then m e a s u r e d w i t h a p lan imeter . ' - ' T h e w e i g h t e d m e a n o f 

d u p l i c a t e s u r f a c e m e a s u r e m e n t s w a s u s e d for f u r t h e r a n a l y s i s . T h e 

r e p r o d u c i b i l i t y o f m e a s u r e m e n t s o f the o u t l i n e b y t w o i n d e p e n d e n t 

i n v e s t i g a t o r s w a s e x c e l l e n t (r = 0 . 9 9 ) . 

S i n g l e u r i n e s a m p l e s ( u n t i m e d ) w e r e o b t a i n e d b e f o r e t r e a t m e n t 

a n d 5 d a y s a n d I, 2 , 3 , 4, 5, 6 , 9, a n d 12 m o n t h s a f t e r t r e a t m e n t . In 

s i x a d d i t i o n a l s u b j e c t s t rea ted w i t h 0 . 2 5 m l o f i o d i z e d oi l , u r i n e 

s a m p l e s w e r e c o l l e c t e d d a i l y for four d a y s a f ter t r e a t m e n t . U r i n a r y 

i o d i n e c o n c e n t r a t i o n s w e r e m e a s u r e d w i t h a fu l ly a u t o m a t e d T e c h -

n i c o n A u t o A n a l y z e r ( T e c h n i c o n , T a r r y t o w n , N . Y . ) ; the s m a l l e s t 

d é t e c t a b l e c o n c e n t r a t i o n w a s 0 . 0 4 fimol p e r liter.*''^' S i n c e d i f fér-

e n c e s in t h e d a i l y e x c r é t i o n o f c r e a t i n i n e in K i v u c a n l e a d to e r r o n e -

o u s v a l u e s for i o d i n e e x c r é t i o n w h e n the i o d i n e x r e a t i n i n e rat io is 

u s e d , w e e x p r e s s e d the resu l t s o n l y as i o d i n e c o n c e n t r a t i o n s . 

B l o o d s a m p l e s w e r e o b t a i n e d i m m e d i a t e l y b e f o r e t r e a t m e n t a n d 

5 d a y s a n d 3, 6 , 9, a n d 12 m o n t h s a f ter t r e a t m e n t . T h e s é r u m w a s 

s e p a r a t e d i m m e d i a t e l y a n d s tored at - 2 0 ° C for s u b s é q u e n t a n a l y -

s i s . S é r u m t r i i o d o t h y r o n i n e , t h y r o x i n e , a n d t h y r o x i n e - b i n d i n g 

g l o b u l i n l e v e l s a n d the f r e e - t h y r o x i n e i n d e x ( c a l c u l a t e d a s the 

r a t i o o f t h y r o x i n e to t h y r o x i n e - b i n d i n g g l o b u l i n ) w e r e d e t e r m i n e d 

b y r a d i o i m m u n o a s s a y . - ' T h y r o g l o b u l i n a n t i b o d i e s a n d t h y r o i d 

m i c r o s o m a l a n t i b o d i e s w e r e a i s o m e a s u r e d by r a d i o i m m u n o a s s a y 

( T e c h i a n d , L i è g e , B e l g i u m ) , a n d t h y r o t r o -

p i n by a n i m m u n o r a d i o m e t r i c a s s a y ( H e n -

n i n g , B e r l i n , G e r m a n y ) . Ai l m e a s u r e m e n t s 

w e r e p e r f o r m e d in d u p l i c a t e . L a b o r a t o r y réf-

é r e n c e v a l u e s (for B e l g i a n s u b j e c t s ) w e r e a s 

f o l l o w s : u r i n a r y i o d i n e , 0 . 0 4 to 1 .20 /xmol 

p e r liter; t r i i o d o t h y r o n i n e , 1 .4 to 3 . 2 n m o l 

p e r liter; t h y r o x i n e , 5 0 to 150 n m o l per liter; 

t h y r o x i n e - b i n d i n g g l o b u l i n . I l to 21 m g per 

l i ter; f r e e - t h y r o x i n e i n d e x , 10 to 27 p m o l 

p e r liter; a n d t h y r o t r o p i n , 0 . 4 to 4 . 0 m U p e r 

l iter. 

Statistical Analysis 

For n o r m a l l y d i s t r i b u t e d m e a s u r e s (sé-

r u m t r i i o d o t h y r o n i n e a n d t h y r o x i n e ) , the re-

s u l t s w e r e a n a l y z e d by S t u d e n t ' s t - t e s t . 

F o r m e a s u r e s not n o r m a l l y d i s t r i b u t e d (sé-

r u m t h y r o t r o p i n a n d ur inary i o d i n e ) , t h e re-

s u l t s w e r e a n a l y z e d by the VVilcoxon test 

a n d M a n n - V V h i t n e y test . T a b l e s a n d figures 

s h o w e i ther m e a n v a l u e s ( s é r u m t r i i o d o t h y -

r o n i n e a n d t h y r o x i n e ) or m é d i a n v a l u e s a n d 

95 p e r c e n t c o n f i d e n c e i n t e r v a i s ( s é r u m t h y r o t r o p i n a n d u r i n a r y io -

d i n e ) . ^ ' S o m e c o m p a r i s o n s w e r e a l s o m a d c w i t h the c h i - s q u a r e tes t . 

A i l P v a l u e s w e r e a d j u s t e d for m u l t i p l e c o m p a r i s o n s ( B o n f e r r o n i 

c o r r e c t i o n ) . 

RESULTS 

Epidemiologic Study 

The mean prevalence of goiter in Bulenga was 54 

percent (Table 1), whereas that of visible goiter was 

11 percent and that of nodular goiter 8 percent. The 

différences between the âge and sex strata were signifi-

cant (P<0.001). The prevalence of goiter in women of 

childbearing âge (15 to 44 years) was 82 percent. The 

pattern of prevalence according to sex, âge, and grade 

of goiter was typical of Central Africa.^*" 

Urinary iodine concentrations ranged from 0.04 

to 1.18 fimol per liter (médian, 0.14 /xmol per liter) 

(Fig. 1). The distribution of individual values was 

homogeneous but markedly skewed to the left; two 

thirds of the subjects had values «0 .16 /i,mol per liter, 

corresponding to severe iodine deficiency.^* There 

were no significant différences according to âge, sex, 

or grade of goiter. Among the 2083 subjects, 6 (0.3 

percent) had unequivocal clinical manifestations of 

cretinism. 

Table 2 shows the base-line clinical and démo-

graphie characteristics of the three study groups. 

The mean values for âge; sex; sérum triiodothyronine, 

thyroxine, and thyrotropin concentrations; and uri-

nary iodine concentrations were similar in the three 

groups. 

The intake of iodine in the 75 study subjects was 

similar to that in the 197 subjects surveyed initially. 

The urinary iodine concentrations in the 75 study sub-

jects ranged from 0.05 to 1.15 ^tmol per liter before 

treatment, with a médian value of 0.14 )u.mol per liter. 

Urinary Iodine Concentrations after Treatment 

There was a prolonged increase in urinary iodine 

concentrations after the oral administration of iodine. 

Figure 2 shows the longitudinal changes in médian 

urinary iodine concentrations in the three groups. In 

Table 2. Base-Line Démographie and Clinical Characteristics of the Study Groups.' 

GROUP A GROUP B GROL p C 

CHARACTERISTIC ( N = 2 5 ) ( N = 25 ) I N = 2 5 ) 

Mean ( ± S D ) âge (yr)t 2 3 ± 5 2 2 ± 5 2 2 ± 6 

Sex ratio (M:F)î 0.25 0 .32 0.19 

Subjects with grade 2 goiter (no.) 25 25 25 

Mean ( ± S D ) sérum triiodothyronine 3 . 3 ± 0 . 6 3 . 2 ± 0 . 6 3 . 2 ± 0 . 5 

(nmoi/liter)iï 

Mean ( ± S D ) sérum thyroxine 6 6 ± 2 7 62 ± 2 7 57 ± 2 6 

(nmol/liter){ï 

Médian sérum thyrotropin 2 .9 ( 2 . 0 - 3 . 8 ) 2 .4 ( 1 . 6 - 3 . 8 ) 2.7 ( 1 . 4 - 5 . 6 ) 

(mU/liter)1 

Médian urinary iodine 0 .17 ( 0 . 1 1 - 0 . 2 1 ) 0 .19 ( 0 . 0 9 - 0 . 2 1 ) 0 .16 ( 0 . 1 1 - 0 . 2 1 ) 

(/imol/liter)1l 

�Values in parenthèses are 95 percent confidence intervais. 

�''There was no statistical différence between the groups by the Kruskal-Wallis test. 

iThere was no statistical différence between the groups by the chi-square lest. 

iîTherc was no statistical différence between the groups by Student's t-test. 

liThere was no statistical différence between the groups by the Mann-Whitney test. 
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Figure 1. Distribution of Urinary lodine Concentrations in a Repré-

sentative Sample of 197 Inhiabitants of tfie Bulenga Peninsula. 

Sixty-six percent of those sampled fiad urinary lodine concentra-

tions of «0.16 /xmol per liter, 93.4 percent had concentrations of 

«0.39 ^mo l per liter, and 99.5 percent had concentrations of 

=s0.79 /xmol per liter. 

groups B and C, the médian concentrations were 

greatly increased five days after treatment, after which 

they slowly declined to near the base-Une levels. The 

values in group C were only slightly higher than 

those in group B. The médian values were greater 

than 0.39 ixmol per liter in group B for three months 

and in group C for as long as six months. We con-

sidered 0.39 fimol per liter to be a target value since 

it represents the médian value in Belgium, where 

the daily intake of iodine is just sufficient.^' At 12 

months, the médian values in groups B and C were 

0.20 and 0.24 fj-mol per liter, respectively. In the six 

additional subjects who received 0.25 ml of iodized 

oil, in whom urine samples were coUected daily for 

four days, the médian urinary iodine concentration 

100 
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0 5 1 3 6 9 12 0 5 1 3 6 9 12 0 5 

days months days months days 

T i m e after Treatment 

Figure 2. Longitudinal Changes in Médian Urinary lodine Concentrations in the Study 

Groups after Treatment. 

Asterisks dénote P<0.01 and daggers P<0.05 for the comparison with base-line 

values by the Wilcoxon test. Bars indicate 95 percent confidence intervais. 

fell abruptly from 262 /imol per liter on day 1 to 4.9 

/Ltmol pe r liter on day 4. 

Goiter Size after Treatment 

The mean thyroid-surface outline three months 

after treatment was 4 percent larger than before treat-

ment in group A, and 36 percent smaller in groups B 

and C. Twelve months after treatment, the mean out-

line was 9 percent smaller than before treatment in 

group A, 44 percent smaller in group B, and 52 per-

cent smaller in group C. 

Biochemical Measures after Treatment 

The mean sérum thyroxine concentration before 

treatment was marginally low in ail three study groups 

(66, 62, and 57 nmol per liter in groups A, B, and C, 

respectively). There was a significant (P<0.01) in-

crease in sérum thyroxine in groups B and C after 

3 months, and the values were similar after 6 and 12 

months (Fig. 3). In contrast, the mean sérum thy-

roxine concentration did not change significantly in 

group A. The sérum free-thyroxine index followed 

a similar pattern. The sérum thyrotropin concen-

trations, which were about 3 mU per liter in the 

three groups before treatment, decreased significantly 

(P<0.01) in groups B and C three months after treat-

ment. The lower values were maintained for as long as 

one year (Fig. 4). Table 3 shows the number of sub-

jects in each group who had sérum thyrotropin con-

centrations of more than 4 mU per liter at différent 

times after treatment. 

Figure 5 shows the changes in sérum thyroxine and 

thyrotropin concentrations in ail the subjects in 

groups B and C who had sérum thyroxine concentra-

tions in the hypothyroid range (<50 nmol per liter) 

before treatment. Ail but one of thèse subjects had 

normal thyroxine and normal thyrotropin concentra-

tions three months after treatment. 

None had a decrease in thyroxine or 

an increase in thyrotropin charac-

teristic of iodine-induced hypothy-

roidism. 

Four subjects, two in group B 

and two in group C, had low sérum 

thyrotropin concentrations (<0.02 

mU per liter) three months after 

treatment. Among thèse subjects, 

only one (from group C) had above-

normal sérum concentrations of 

thyroxine (211 nmol per liter) and 

t r i iodothyronine (8.4 nmol per 

liter) at three months. The val-

ues in this subject were lower six 

months after treatment and normal 

at one year. 

The mean sérum triiodothyro-

nine concentrations before treat-

ment were 3.3±0.6, 3.2±0.7, and 

3.2±0.5 nmol per liter in groups A, 

1 3 6 9 12 

months 
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B, and C, respectively. They did not change signifi-

cantly after treatment in any group. Finally, ail sérum 

samples were négative for antithyroglobulin and an-

tithyroid microsomal antibodies at ail times. 

DISCUSSION 

Severe iodine deficiency in this région of Zaire, 

which is characterized by a very high prevalence of 

goiter and a very low urinary iodine concentration 

(<0.16 fimol per liter) in 66 percent of the inhabi-

tants, constitutes a major public health problem. This 

trial demonstrates that the oral administration of one 

small dose of iodized oil (0.1 or 0.25 ml) can correct 

severe iodine deficiency for about one year. The effica-

cy of the intervention was demonstrated by the nor-

malization of sérum thyroxine and thyrotropin con-

centrations and the réduction in goiter size in the 

study subjects who received iodized oil. The low doses 

of iodine maintained iodine metabolism within the 

physiologie range and were not accompanied by the 

very large iodine overload that results from the use of 
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Figure 3. Longitudinal Changes in Mean (±SE) Sérum Tliyroxine 

Concentrations in the Study Groups after Treatment. 

The asterisl< dénotes P<0.01 and the daggers P<0.05 for the 

comparison with base-line values by Student's t-test. 

larger doses of iodized oil. Although there was moder-

ate overload during the first three to five days after the 

administration of the iodized oil, we found no évi-

dence of inhibition of thyroid function by iodine at 

any time during the follow-up period. This finding is 

in agreement with the évidence that there is rapid 

dégradation of a large part of the iodized oil in the 

digestive t r a c t , w h i c h permits us to postulate that 

huge amounts of iodine are released when larger doses 

of iodized oil are administered. 

Our results contrast favorably with those reported 

after the oral administration of larger doses of iodized 

oil to subjects with iodine deficiency. For instance, in 

the Ubangi région of Zaire, 4 of 14 subjects treated 
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Figure 4. Longitudinal Changes in Médian Sérum Thyrotropin 

Concentrations in the Study Groups after Treatment. 

Asterisks dénote P<0.01 and the dagger P<0.05 for the compari-

son with base-line values by the Wilcoxon test. Bars indicate 95 

percent confidence intervais. 

with 1.5 ml of oral iodized oil had an increase in sé-

rum thyrotropin and a decrease in sérum thyroxine 

five days after treatment, ' and in Sudan sérum thyrox-

ine concentrations decreased significantly one month 

after the oral administration of 1 ml of iodized oil.^ 

lodine-induced abnormalities could also account for 

the failure of goiters to decrease in size after the oral 

administration of 1 or 2 ml of iodized oil in Spain and 

Zaire.-^''-

It is noteworthy that sérum thyroxine concentra-

tions were normal 9 and 12 months after the oral ad-

ministration of iodized oil despite the return of uri-

nary iodine concentrations to low levels. We suggest 

that the replenishment of thyroid iodine stores by the 

low oral dose was sufficient to maintain adéquate sé-

crétion of thyroid hormones for a few months after 

urinary iodine concentrations had fallen to nearly pre-

treatment values. A similar observation has been re-

ported after the intramuscular injection of iodized 

oil.2« 

One of our subjects had transient biochemical thy-

rotoxicosis. Although some degree of thyrotoxicosis 

cannot be avoided in a few patients, especially those 

Table 3. Study Subjects with Sérum Thyrot-

ropin Concentrations > 4 mU per Liter after 

Treatment. 

T I M E AFTER 

TREATMENT 

Base line 

3 m o 

6 m o 

12 m o 

GROUP A GROUP B GROUP C 

mtmber of subjects 
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Figure 5. Variations in Sérum Thyroxine and Thyrotropin Concen-

trations after the Administration of Iodized Oil in the Eight Sub-

jects with Thyroxine Levels of <50 nmol per Liter before 

Treatment. 

The référence range for thyroxine is above the horizontal line, and 

the référence range for thyrotropin is below the 

horizontal line. 

with large nodular goiters, whatever the method of 

iodine supplementation, doses of iodized oil that in-

crease thyroid iodine stores only moderately would be 

expected to minimize the severity and the duration of 

iodine-induced thyrotoxicosis. The fact that circulat-

ing thyroid autoantibodies are not induced is an addi-

tional benefit of low doses of iodized oil. 

Assessing goiter size by mapping the thyroid proved 

to be a useful procédure, especially since ultrasonogra-

phy was not available. Considering the large size and 

nodularity of the goiters, the obvions réduction in the 

size of the goiters in groups B and C was unexpected. 

This bénéficiai effect could strengthen the compliance 

of the target population, because the obvions discom-

fort of thyroid enlargement is perceived more easily 

than the insidious complications of hypothyroidism. 

Several lines of évidence — ease of administration, 

normalization of urinary iodine concentrations, in-

crease in sérum thyroxine concentrations, decrease in 

goiter size, and absence of side effects — indicate that 

the oral administration of low doses of iodized oil 

(0.1 or 0.25 ml) is a practical, safe, and effective means 

of correcting severe iodine deficiency for an entire 

year. Although we did not study a large number of 

subjects, we thought the évidence was strong enough 

to warrant treating the whole population of the 

Bulenga peninsula with such doses of iodized oil. Tha t 

treatment and its évaluation are in progress. 

W e are indebted to Professer P. H e n n a r t , S c h o o l o f P u b l i c 

H e a l t h , Frec U n i v c r s i t y of Brusse l s , for his k ind s u p p o r t as h e a d o f 

the C e n t r e Sc i ent i f ique et M é d i c a l d e l ' U n i v e r s i t é Libre d e B r u x -

el les p o u r ses A c t i v i t é s d e C o o p é r a t i o n — K i v u , a n d to P r o f e s s e r 

E. G a i t a n , U n i v e r s i t y of M i s s i s s i p p i M é d i c a l C e n t e r , for h is w i s e 

cr i t i c i sm of the m a n u s c r i p t . 
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