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Update/Le point

Safe use of iodized oil to prevent iodine deficiency
in pregnant women*

A Statement by the World Health Organization’

The risks and expected benelits from iodized oil, given orally or by injection, to pregnant wornen in areas of
severe jodine deficiency where ipdized salt is not avarfable were evaluated. The conclusions, whick were
appraved by the International Council for Control of lodine Deficiency Disorders (ICCIDD), showed that for
preventing and controliing moderate and severe iodine deficiency, the giving of iodized oil is safe at any time
during pregnancy. Maximum protection against endemic eretinism and neonatal hypothyroidism will be
achieved when iodized oil is given before conception. The potential benefits greatly outweigh the potential
risks in areas of moderate and severe iogine deficiency disorders, where fodized salt is not available and is

urnlikely to be made avaflable in the short term (1-2 years).

Introduction

Since salt iodization is the optimal way of correcting
iodine deficiensy, it should continue to be the pri-
mary focus, through sustainable programmes, for
preventing and controliing ledine deficicney disor-
ders (1) The level of lodization should be ad-
justed to provide the recommended dietary intake
(RDI) of iodine in the quantity of salt usualty con-
sumed. For pregnant and lactating women the RDI
for iodine is 200ug/day (7).

Pending successful establishment of salt iodiza-
tion in areas of moderate and severe iodine
deficiency r perindic large doses of iodine are fre-
quently administered to all women of childbearing
age, orally or by injection, in the form of slowly
resorbable iodized eil. This intervention is an effec-
tive short-term public hiealth approach that prevents

* A French translation of this article will appear in a later issue of
the Sufighin,

' Baged on a WHOQ Consultation on the Satety of todized Oil for
Pregnant Women, Geneva, 1314 September 1894, The pantici=
pants at this meeting weare Dr M, Benmiloud (Chairman), Algiers,
Algeria; Dr F. Deiangg, Brusseis, Belgium, Dr C.8, Pittman, Bir-
mingham, AL, USA; Dr 5, Yatfe, Bethesda, MD, USA: Dr C. Thilly,
Brussels, Belgium: Or C Voumard, United Nations Children's
Fund (UNIGEFR), Geneva, Switzerland, WHO Secretariat: Dr G.
Clugston, Or B. Underwocd, Dr K. Bailey, and Dr J. Zupan. Re-
quasts for reprints hould ba sent to the Nutrition LInit, Warld
Health Organization, 1211 Genava 27, Switzerland.
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goitre and iodine-related brain defects, including
endemic eretinism, in children. There are, however,
a number of doubts about the saféty of using indized
oil, or daily doses of todine far in excess of normal
physiological need, to prevent 1DD. For example,
maternal joding overload due to iodized oil during
the crucial period of pregnancy could inhibil mater-
nal thyroid function through a Wolff-Chaikoff
cffcet.? thereby decreasing the availability of thyrox-
ine to the fetus. lodized oil could also directly atfect
fetal development, In addition, it has been sugguested
that indized oil administered during late gestation
could impair fetat and neonatal thyroid function,
also through a Wolff-Chaikoff effect (2).
Responding to these concerns, the World
Health Organization convened a group of cxperts to
review and cvaluate the results of programmes pro-
viding iodized oil 1o pregnant women, A careful re-
view of the literature, and of experiences in several
countries where iodized ol has been given at various
stages of gestation, indicates that negative results

4 lodine and health: eliminating iodine daficiency disorders safely
through salt lodization. A statement by the World Heaith Crgani-
zation. Unpubtished WHO document WHO/MNUT/D4 .4, 1894 (avail-
able in English, French and Spanish).

" Moderate and severe ipdine deficiency are dafined in: Indizators
for assessing lodine deficiency disorders and their conirpl through
salt lodization, Unpublished WHO document WHO/NUT/S4.6,
1294 (available th English, Franch and Spanish).

¢ The Walfl-=Chaikot! eftect is the inhibitary effect exerted by ex-
o8 joding on the jodization of tyrosines in hormone synthesis.
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have not been convincingly demonstrated,? The
group concluded that, for purposes of preventing
angd ¢ontrolling moderate and severe iodine defi-
ciengy, as defined by WHO# the administration of
iodized oil is safe at any time during pregnancy.
Maximum protection against endemic ¢retitism and
nconatal hypothyroidism will be achieved when
iodized oil is given hefore conception, During the
first trimester of pregnancy the supply of thyroid
hormone to the human fetus appears to be oriti-
cally dependent on maternal thyrond status, This
rélationship has been conclusively demonstrated
in animals (7).

The group concluded that the available evis
dence conclusively demonstrales that jiodized oil ad-
ministered 1o women before, or at any time during.
gestution has no harmtul side-effects, Marcover,
iodized oil not only prevents endemic cretinism
and mental retardation in infants due to iodine
deficieney, but also decreases fetal and perinatal
maortality and increascs the birth weight.

Prevention schedules and criteria

Dasage levels and frequency of administration, and
the duration of protection expected from each are
set out in Table 1. The dose selected and frequency
of administration should he the lowest that will ep-
sure protection throughout pregnancy, and during
lactation for at least the first year postpartum. The

Table 1; Dosage, frequency, and duration of effective-
ness of administering jodized oil to fertile women of
childbearing age”

Intramuseular el Qrale
Eredquancy,
basad on
duration of effect =1 year 12 menthe & manths
Pragnam women 1mi 300-480mg  100-300mg
Non-pregnant 1ml 400-860my  200-480mg

{ortile women®

» Adapted frorn the International Ceuncil for Cortrol of lodine
Caficiency Disorders {ICCIDD).

¥ Lipiodol {ultra fiuid): 1 ml containa about 480 mg iodine.

¢ Qriadot: 1 dose (0.57 ml) comtains about 300 mg iodine. Lipicdal
{capsule): 1 capsule (0.4ml) containz about 200 mg iodine.

7 Available data indicate that a dose of 100-200mg orally protects
for 3 months. No such data are available (or pregnant women,

4 See aricle on pages 99—106 of this issue of the Bulohn
(Pelange.F, Administration of lodized oil during pregnancy: a aum-
mary of the published evidence),

dose that is compatible with the circumstances
should be selected, and repeated 6 necessary, 1o
ensure the desired degres of protection.

Criteria for giving iodized oil to pregnant women

Programime planners should carefully review the cir-

cumstances calling for the introduction ot continua-

tion of iodized oil supplementation prograrmmes,

The wuse of lodized oil for pregnant women and

women of childbearing age should be considered

only in situations where:

wu the prevalence of iodine deficiency disarders is
classificd as moderate or severe:

— cretinism  and  neonatal
present; and

hypothyroidism  are

— universal salt jodization programmes will not
reach women of reproductive age within 1-2
years (which usually occurs in small areas within
countrics or regions, thus requiring area-specific
intervenlions).

The reasons why jodized salt will not be avail-
able within a year or two should be thoroughly inves-
tigated before selecting jodized oil as a public health
intervention. Sometimes salt iodization programmes
in highly endemic areas cease functioning for un-
avoidable reasons. Should they be unable to restarnt
soon, iodized oil may serve as-a useful temporary
measure,

Monitoring

The decision te use iodized oil for women of
childbearing age should be made wherever the
above criteria are met, Asscssment of these criteria
these requires baseling information on the distribu-
tion and severity of IDD. and on the availability of
todized salt throughout the area. country or region
concernad, Assuming that the necessary baseline in-
farmation is available, a monitoring system is re-
guired to evalpate both the programme’s efficiency
and jts biological effectiveness. The system should
include sufficient numbers of pregnant women to
provide valid data for cvaluation purposes und
shouid be established within the context of national
11303 control programmes.

Chprimal hiological and process indicators for
effective monitoring of  programmes to prevent
fetal brain damage using iodized oil are given
below,

Blological indicators. These apply to infants and
mothers, ‘

WHC Bulletin QMS. Vol 74 18858




» [nfant

— hirth weight:

— perinatal martality rate;

— neonatal serum  thyroid-stimulating  hormone
(T5H).

» Mother
urinary iodine concentration:

— breast-midk ioding concentration,

At least one of the indicators should be neonatal
TAH or maternal urinary iodine.

Process indicgtors, These include the following:

— availability of iedized oil at distribution points:

— system in place for registering and tracking the
doses given;

— proportion of a programme’s eligible subjects
seen antenatally who have received iodized oil;

— wyslem  in determine

LCOmes,

place  teo PTEgnANcy

WHO Buliatin OMS. Vol 74 1956
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Conclusion

Based on the available scientific and programmatic
evidence, the proposed todized oil prevention sched.
ule in this statement will lead to no detectable ad-
verse ¢ffects on human health. The potential benefits
1o ke derived greatly outweigh the potential risks i
areas of moderate and severe [DD prevalence where
iodized salt is not avatluble, and s unlikely to be
made available in the short term, te., within 1-2
years,
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Reviews/Analyses

Administration of iodized oil during pregnancy:
a summary of the published evidence*

F. Delange!

This brief review of the available studies confirms that the administration of iodized oif before or duting
pregnancy prevents endemic crefinism and brain damage by correcting iodine deficiency and thyroid
function in pregnant women, feluses, neéonates, infants and children. Tha potential benefits derived frorm
using lodized oif immediately before or during pregnancy greatly outweigh the potential risks in areas of
moderate and severe prevalence of iodine-deficiency disorders, where iodized salt is not yet available.

The administrution of iodized oil to cntire popu-
lations, and especially 1o women of childbeuaring age
and during pregnancy. has been proposed as an
emergency prophylactic and therapeotic approach in
areas with severe jodine deficiency complicated by
endemic cretimism where universal salt jodization
has not yet been successfully introduced (7). This
procedure prevents brain damage due to iodineg defi-
ciency in the fetus and the neonate.

Findings

lodized oil programmes have conclusively been
shown 1o be effective in preventing and treating
endemic goitre. and alse in preventing endemic
cretinism {2-13) and the alterations of neuropsycho-
intetlectual development which are frequently en-
eountered in non-grefinous  ndividuals  (73-34),
However, adverse side-effects have been reported in
non-pregnant adults due to the administration of
todine far in cxccss of physiological need. For exam-
ple. in a pitot study of 14 subjects in the Solu region
of the Nepalese Himalayas, Croxson and colleagues
(39. 40) reported a significant {all in serum T,

* This article in based on materizl presentad at a WHQ Consulta-
tion on the Salety of lodized Git for Pregnant Women, Genava,
13-14 September 1994, See =l=o: Safe uze of iodized cil to
prevent iodine deficiency in pregnant women on pages 1—3 of this
1ssUe, Requests for reponts should e sent to Nutrition Unit, Werld
Health Organization, 1211 Geneva 27, Switzerland.

' Depatment of  Paediatrics, Mépital  Sainl-Pierre, Brussels,
Belgium,

Raprint No. 5679

Buffatin of tha World Haalth Organiration, 1956, 74 (1} 101-108

(triipdothyronine} and a rise in serum TSH (thyroid-
stimulating hormone) concentrations over a period
of 4-10 days (mean, 6 days) in 8 subjects with small
goitres soon after recerving intramuscular (IM) in-
jections of 400mg of iading in oil. which suggests an
acute inhibitory Wolff-Chaikoff effect, 1n addition.
three other subjects with larpe multinodular goitees
developed  biochemical hyperthyroidism.  These
findings in pilot studics are compatible with well-
documented jodine-induced  thyrotoxicosis which
occurred in severely ipdine-deficient populations fol-
lowing the introduction of iodineg prophylaxis by
indized salt (47-46), There are a few reports of iodie-
ed oildinduced hyper- or hypothyroidism in public
health programmes, sporadic cases of hyperthy-
roidism having been reported from Ecuador (47),
Perv (#8) and Argentina (49), but these were not
detected in large-scale programmes in New Guinea
(2.5, Zaire (6.9.12.57), Nepal (38. 40, 52), Algeria
(52). Indonesia (34, 33) and China {36, 37). Since
many of these interventions were conducted under
particularly difficult environmental conditions, ad-
verse reactions to therapy could easity have escaped
detection (58).

In contrast, detailed studies have been carried
out on the effects of jodized oil administered fo
women just before or during pregnancy, with special
attention to the short- and long-term side-eftects of
jodized oil on thyroid function in the mother,
necnate, infant and child (39), In ¢carefully executed
studies in New Guinea on the elfects of iodized oil
administered before or during pregnancy 1o prevent
endemic cretinism (4, 17), biological tests examining
thyroid function were varely available (20, 22) he-
cause of particularly difficult environmental condi-
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Administration of lodized oil during pregnancy
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F. Delange

tiong, Pharowuh () reported very low levels of serum
protein-baund jodine (PBIY in untreated mothers
whao delivered creting, whereas normal values were
still found in treated mothers who delivered normal
itfants 3-4 years after receiving iodized oil injee-
tions, Pretell and colleagues (60) reporied that in an
area of severe iodine deficieney in the Peruvian An-
des {daily urinary exeretion of fodine. 25 g preva-
lence of visible goitre, 32-39%: and prevalence of
cretinism, 1.0-3.6%), umbilical eord serum T, (thy-
roxine) and free T, levels were much lower, and TSH
levels higher, than in ¢controls from an iodinc-replete
aren, The results for the same variables were normal
in neonates born to mothers injected with iodized oil
hefore or during carly pregnancy. No adverse side-
effects were observed either in mothers or neonates.

The most detailed studies of jodized oil given
during prepnancy have been conducted in Zaire (7-
Y. 12.061-63), Algeria (66, 67) and Malawi (65, 68) in
areas of severe iodine deficiency and endemic goitre,
complicated by cretinism (Table 1), The doscs of
iodized oil were Iml M (480mg 1) in Zaire. and
O.5ml IM or orally in Algeria and Malawit, Time of
administration varied from just before pregnancy in
Algeria to the third trimester of pestation in Zaire,
The result was o systematic angd dramatic increase in
maternal iodine supply. with only oceasional iodine
overlogd (5% of treated women in Zaire had ucinary
iodine levels above 1000 pg/dl au the time of delive
ery). Nevertheless. thyroid funclion in mothers,
which frequently indicates hypothyroidism in the
absence of therapy, was normal in all (reated
maothers at delivery: their seram TSH, T, and T,
levels were similat to those observed in mothers in
indine-replete arcas (69, 70). In addition, not a
single woman exhibited biochemical cvidence of
hyperthyroidism  and  the prevalence  of  poitre
markedly decreased in those who had been treated,

In the absence of therapy for mothers. thyroid
function was severely impaired in g large number of
nconates (in the Ubangl area of Zaire. 14% of -
fants had cord serum TSH above 1O pU/ml and T,
below 4 pe/dl), The extent of deviatton from normal
values in infants was more severe than in mothers
and was directly related to the severity of the iodine
defictency and hypothyroidism present in mothers,
Once again, lodized oil administered to mothers en-
tirely normalized the thyroid function in neonates,
and the correction ovcurred regardless of the stage of
pregnancy — from the first month 1o late in the third
frimester — al the ume of therapy.

In seven years of follow-up after treatment of
mothers with iodized oil, no case of hyperthyroidism
was reported in gither mothers or children, Depend-
ing on the dose and the stage of pregnancy al which
it was given, the status of iodine nutrition of infants

104

and children (evaluated by ascertaining urinary
iodine concentrations) progressively deteriorated
with age, reverting to the degree of ioding deficiency
found in untreated individuals from the age of 2
years onwards, Nevertheless, elinieal and biochemi-
cal bypothyroidism was largely prevented ininfants
born 1o treated women, and when they occurred.
they were {requently transient in nature, Finally,
treating pregnant women with iodized oil resulted in
decreased incidence of abortions, prematurity and
stillbirths, and an increased birth weight.

These positive results stand out in contrast to
the imterpretation of the results of a single study,
which has frequently been reported in the literature
in the last decade (20, 7/-74). The study was con-
docted in purts of Bhutan and India known for
severe ioding deficiency (more than 50% of the
population with wrinary iodine/creatinine ratio be-
low 25 pg/a creatinine and goitre prevalence varying
from 60% Lo 80%). Todized oil (1 m] IM) was admin-
istered o schoolehildren, women of reproductive
age., and pregnant women, Cord serum TSH and T,
were measured it g group of 154 neonates born Lo
mothers who had been injected during the sceond
habf of the third trirmester of pregnancy (mean of 3.5
weeks  before  debivery). Sclection eriteria for
neonales and the range of the time inlerval between
injection and delivery were not reported, Sixteen of
the 154 infants (10.4%) had cord serum TSH above
S0mUAN and cord T, below 3pg/dl, indicating
neonalal biochemical hypothyroidism, The investi-
gators concluded that the iodized oil administered
during pregnancy induced thyroid failure in the
neonates, and consequently that ofl therapy should
be rejected as a prophylactic measure during prege
nancy.

This interpretation is seriously 10 be questioned
for two rcasons, First, in the absence of resulls for
urinary iodine in mothers, there is no evidence that
the mothers were indeed injected and were iodine
overloaded, Second, and more important, the same
incidence of neopatal mochemical hypothyraidism
(7.5-13.3%) was reported in the study areas in the
absence of an iodized oil programme. Consequently,
the study provides no evidence that the jodized oil
adminisiered to pregnant women had adverse effecls
on the neonates,

Conclusion

Detatled studies provide conclusive evidence that
the administration of iodized il prior to, or during,
pregauncy prevents endemic cretinism and brain
damage by correcting jodine deficiency and thyroid
function in pregnant women, fetuses, neonates, in-

WHO Bukatin OME, Vol 74 1696




tunts gnd children, To prevent neuwrologien] damage.
it s cragind that ioding dediciency be corregied belore
ar during varly gestation. Correction of maternal,
Getal andd neonatal bypothyeoidism ean ogeur at any
time during pregnaney, ineluding the Tast trimester,
The duration of postnatal correction of thyroid fune-
tion depends on the daose of odized ol administered
Ly the mother. oo abeut two years for 1mliodized
oit pdmiristerad oraliv ot IM. but only 6 months for
hall this dose. Despite the massive doses ol jodine
administerad, no jodine-induced thyvrotd Tunction
abmormulities have ever been conclusively deman-
strated at the time of delivery of in the shiort- of long-
term follow-up of pregnant women and  their
alfspring, The potential benefits derived (rom using
todized oit immedintely belore or during pregnancy
vrutly outweigh the potential risks ioareas of mod-
uritte and severe prevalenee of ioding-deficieney dis-
vrders, where ioehizcdd salt s not availible or unlikely
o be available within 1-2 vears.

Résume
Administration d'huile iodée pendant la
grossesse: resume des études publides

Des etudes detaillées montrent de fagon con-
cluante qua Fadministration d'huile iodée avant ou
pendart la grossesse contribue & prévenir e
crétinisme endémigue et les lésions cérébrales
en cofrigeant la carence en ifode et la fonction
thyroidienne chez la femme enceinte, le foetus, la
nouveau-ne, le nourrisson et Fenfant. Pour prévenir
les lesions neurplogiques, il est essentiel de cor-
riger ia carence en iode avant la grossesss ou
au début de celle-ci. La correction de 'hypothy-
rofdisme maternel, fcetal et néonatal peut se faire 4
n'imparte guel momeant de la grossesse, méme au
cours du dernier trimestre. La durée de la correction
post-natate de [a fonction thyraidienne dépend de |a
dose d'huile iodée administrée a la mére: elle est
par gxgmple d'environ deux ans aprés administra-
tion de 1 mi par voie grale ou intramusculaire, mais
seulement de six mois pour 0.5 ml. En dépit des
doses massives dlicde qui ont été administrées,
aucune anomalie de la fonction thyroidienneg in-
duite par cet élément n'a & démontrée de facon
concluante au moment de laccouchement ou
ultérieurement chez les femmes enceintes at leurs
enfants qui ont fait I'objet d'un suivi & court ou & long
terme.

Les avantages polentiels de ['administration
d'huile iodée immédiatement avant la grossesse
ou au cours de celle-ci compensent largement
les risques potantiels dans les régions ol la pré-
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valence des troubles dus & une carence en iode est
modérée & forte et ol 'on ne prévoit pas de dis-
tribution da sel jodé avant un an ou deux.
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Since salt iodization is the optimal way of correcting iodine deficiency, it
should continue to be the primary focus for preventing iodine deficency
disorders. Pending successful establishment of salt iodization in areas of
moderate and severe iodine deficiency, administering periodic large doses
of iodine as iodized oil to all women of childbearing age is an effective
shork-term public health approach that prevents goifre and iodine-related
brain defects, including endemic cretinism, in children.

Responding to concerns about the safely of using iodized oil, the World
Health Organization convened a group of experfs to review and evaluate
the results of programmes providing iodized oil to pregnant women. The
group concluded that the available evidence conclusively demonstrates that
iodized oil administered to women before, or at any time during, gestation
has no harmful side-effects. The benefits to be gained in areas of moderate
and severe iodine deficiency far outweigh risks. This statement and the
accompanying review summarize the evidence in this regard.







