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IDD : Spectrum of Disorders

The adverse effects

of iodine deficiency Severe deficiency

— R
Mental retardation, & .
cretinism YRS

o ¢ Goiter and
hypothyroidism

A EXPNT N i
Nodular goiter and : d - 55 Lower intelligence,
hyperthyroidism " 1 poor educability

Mild deficiency
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The Global Scorecard of iodine nutrition
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Historical trends graph
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The work to keep iodine deficiency at bay has been a public health success story, involving
partners that include national governments, international and civil society organizations
and the salt industry. This effective collaboration brought the number of countries with
insufficient iodine status down



Global score card of iodine nutrition in 2021 lodine intake in the general population assessed by median urinary iodine
concentration in school-age children (SAC)1 Studies conducted in 2005-2021

lodine intake

Insufficient Adequate ? Excess
mUIC mUIC mUIC
100-299 pug/L =300 pg/L

National data -

Sub-national data

No recent data
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Urinary iodine

Location Province
ug/l

Kiga
Randan

Zagoon

Keshar

Tehran
Tehran
Tehran
Tehran

20+ 11
12+5
18 + 10
19+ 10
39+19

Tehran City Tehran
Shahriar Tehran 71+ 39
Hanna Isfahan 40 £ 21
Yasuj Boyer-Ahmad 34 + 39
Doruhan Boyer-Ahmad 24 + 17

Azizi F. East Med Health J 2004; 10:761
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Indicators of IDD status

e Clinical indicators
-Goiter size (palpation, US)
- Cretinism

* Biochemical indicators

- Urinary 1odine concentration

- Blood constituents (TSH, Tg)




ggg)b Sk >l

1S yylae AL VY U £ Q‘)'g.,o] sl o ).s|9f&9.~w B

(1) 55155 & ouio dzal> )0 A dgueS Ak

23






ol b dilee 1,0y Cuwl dal UL.;L; el C)‘.‘.W)‘)"IJ".’.QS); 'S1EY

Ll dibin Curoz (SBLHO L CulaS sxiad YLiS Lglhs 83945 5 Cures

D (A [0L>;.3| PY VA S G 38 r»,.l.c sla oKisls ads” o ¥l Hhsl 5 ol
) @h’“9) 9 LS)'Q":" u.u)l.).A )9 (SQ.DLAS’ )9b O (Ub.u.\).) [D)LQ,.? 9 [09..\» ‘[99.3 LSLQ L)"%) aJls A=Y - )9A| u:.\.)l.) Y. )92.240 P
Dgd o0 ol dbgs e Joadlhgiws b galae o&iils O iiigs

33,85 oo Jloyl sl a5 Oliue 6,8 o515l g cse oKislesl @ la O Hhsl sla diges

M




or assessing iodine nutrition
based on median urinary iodine concentration in school-aged children

Median Urinary lodine
(ng/L)

<20 Sever iodine deficiency

lodine Nutrition

20-49 Moderate iodine deficiency

50-99 Mild iodine deficiency

100 - 200 adequate iodine intake
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Criteria of Monitoring progress towards sustainable elimination of IDD Iran

Indicator Optimum Result

1. Saltiodization
Households iodized salt consumption

3. Urinary iodine
Median
proportion below 100ng/L
proportion below 50ug/L

4. Programmatic Indicators
Attainment of the indicators
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household iodized salt utilization

in Iran up to 2000 World wide situation in 2000
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Azizi F, et al. J Endocrinol Invest 2008; 31: 422-431.
Delshad H, et al. Thyroid 2012; 22: 415-422.
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Does iodized salt
consumption
provide enough
jodine for mother
and fetus???




Prevalence of lodine Deficiency in Pregnancy

60-80% }

Il Moderate iodine deficiency (UIC 20-49 pg/L) = = =

I Mild iodine deficiency (UIC 50-99 pg/L)

[ ] Adequate iodine nutrition (UIC 100-299 pg/L) IOd I n e Statu S I n th e WO rI d I n 2 O ] 3
Il Excess iodine intake (UIC=300 pg/L)

Subnational data 2

[ Nodata



lodine nutrition in the general population and in
pregnant women in 2017 (IGN)

General Population
(180 Country)

Adequate : 149
Insufficient : 20
Excessive: 11

Pregnant Women
(69 Country)

Adequate : 23
Insufficient : 39

More than adequate: 7

lodine Global Network (IGN)

47




Prevalence of insufficient iodine
intake in pregnancy world wide

N il b malyzr 5 (23 ub 9 I2L Uligd 13 X d9mS

D15 3929 368 (VO +-Y .+ e mCE) S5 (s,

Patriota, E. S. O., et al. European Journal of Clinical Nutrition 76.5 (2021): 703-715.

Prevalence of insufficient iodine intake in pregnancy worldwide: a
systematic review and meta-analysis

Erika 5. O. Patriota, Isis C. C. Lima, Eduardeo A. F. Milsen, Sylvia C. C. Franceschini, Vivian 5. 5.
Gongalves & Mathalia Pizato =

European Journal of Clinical Nutrition (2021)

22T Accesses | 2 Almetric I Metrics

Abstract

Background/Objectives
lodine deficiency in pregnant women is related to impaired foetal growth and
development. The objective of this study was to estimate the prevalence of insufficient

iodine intake in pregnant women from different regions of the world.

Subjects/Methods
Using the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA)

guidelines, five electronic databases and Google Scholar grey literature were searched
urtil 10 April 2021, Two reviewers independently conducted article selection, data
extraction, and assessment of the nsk of bias. Meta-analyses with random effects,

subgroup analyses, and meta-regressions were performed.
Results

In total, 4639 observational articles were found, with 61 eligible for inclusion. The
population consisted of 163,021 pregnant women adults and adolescents, and the
overall prevalence of insufficient iodine intake was 53% (95% confidence interval [CI]: 47-
60; 7 = 99.8%). Pregnant women who live in insufficient iodine status country had a
higher prevalence (86%; 95% Cl: 78-93; I* =97.0%) of inadequate iodine nutriticnal status
than to those living in country considered sufficient (51%; 95% IC: 45-57; # = 99.8%).

Conclusion

Despite the progress in iodine fortification policies and periodic monitoring of the iodine
nutritional status of the population worldwide, salt iodination alone may not be sufficient
to provide adeguate iodine status to pregnant women. Thus, other actions may be

necessary to improve the nutritional clinical care of pregnant group.




Why iodized salt don’t suffice iodine requirement during
pregnancy and lactation

Pregnant Women Need More lodine Intake Limitations in salt consumption
1. High BP, gestational hypertension or preeclampsia

Fluid retention
Maternal Increased
lodine maternal

transfer to renal iodine . Impaired kidnev function
the fetus ,‘ 1‘ clearance paired kidney functio

. Fetal growth restriction
Increased Increased

DaTIE :> prpes Other factors
production by Increased deiodinase

o lodine activity 1. weight gain during pregnancy
requirement number of previous pregnancy

Increased risk of preterm birth

k/"/

2
. Inmother ) 3. interval between pregnancies
4

whether or not the pregnancy has been Planned
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Daily salt intake Amount of iodine In table salt

(gm) 20 ppm 30 ppm 40 ppm

* Daily requirement of pregnant women: 250-300 ug/day
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Age group Daily requirement Tolerable upper
level

Preschool children 200 pg/day

Schoolchildren(6-12 y) 120 pg/day 300-450 pg/day

Adult (>12'y) 150 pg/day 600-1100 pg/day
Pregnant & Lactating
women 250-300 pg/day 600-1100 pg/day

https://emedicine.medscape.com/article/122714-guidelinest#tshowall




National Studies in Pregnancy in

Iran Before and After

lodine Supplementation
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DRIGINAL ARTICLE

@ Crosshiarl

nadeguate iodine nutrition of pregnant women in an area

I iodine sufficiency

. Delshad® - M. Touhidi® - #. Abdollahi® - M. Hedayati® - F. Salehi® - F. Axizi’

rocived: 9 Mavember 2015 f Accepted: 28 Ianuary 2006
Nmlinn Socicty of Endocrinodogy (S1E) 20046

bstract

mrpoze [ R, Iran has been considered iodine replete
noe 2000, but iodine nutrition of vulnerable subjects s not
ear. The main goal of this study was assessment of odine
ptrition and thyroid function in pregnant Iranian women.
lethods A total of 1072 pregnant women from ten prowv-
ces in the different parts of the country were recruited
om Movember to Barch 2014, Median wrinary iodine
ncentration (UIC) as the measure of iodine status and
rrum free T4 (FT4), thyrotropin {TSH), thyroglobaolin
(g}, anti-thyroglobulin and anti-thyroid peroxidase anti-
rdies { TeAb and TPOADL) were measuned.

esulits  Mean &+ S age of the cohont was 270 & 7.2 vears
1l gestational age was 307 £+ 1000 weeks. The median
IC for pregnant women was 87.53 pe/l.. being 92.1, 860
id THE g, in three trimesters of pregnancy, respec-
vely. Median ITIC of <100, 100149 150249 250400
i =500 pe/l. was found in 584, 190E, 162, 513 and
4% % of subjects, respectively. Median (IQR) values
| the first. second, and third trimesters were 1.7 (L9
8y, 2.1 {1.5-29) and 2.1 (14-28) mIUL for TSH,
w164 (1Z2.21-21.13) 1434 (12.16-19.69%), and 14907
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(1 Z2.02—-18.64) pmolfl. for FT4, respectively. The frequency
of elevated serum TSH was 90 % (6.6 % subclinical, 2.4 %
overt hypothyvrodidism). The frequency of bow serum TSH
was (L6 9. The frequency of positive TPOAR was 7.6 9%
Conclusions  Resulis of this study have clarified that
despite iodine sufficiency of school children in Iran, preg-
nant women have moderate odine deficiency and need
iodine supplementalkion.

Keywords lodine - Pregnancy - lodine deficiency - UIC -
Thyroid function

Introduction

lodine is the major component of thyroid hormones which
are wital for newrocognitive development of the fetus and
newborn [1. 2. Inadequate levels of thyroid hormones dor-
ing pregnancy may contribute to obstetric complications for
the mother and the fetus [3]. Pregnant women are wvulner-
able to indine deficiency as the effects of in utero deficiency
on the developing fetus may have life-long conseguences
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Despite iodine sufficiency of school children in Iran, pregnant women had moderate iodine deficiency
and need iodine supplementation.




Epidemiologic criteria for assessing iodine nutrition

based on median UIC of pregnant women

Median Urinary lodine lodine Intake
(mg/L)

<150 Insufficient

150 - 249 Adequate

250 - 499 Above Requirement

2500 Excessive
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WHO currently recommends a reduction to <2 g/day sodium (5 g/day salt) in adults

Lg s Sl gd g @

Fortification of food-grade salt with iodine for the prevention and control of iodine deficiency disorders



Recommendation 6 & 8 (2017, ATA Guidelines, Thyroid)

To achieve a total of 250 ng iodine ingestion daily, all women who are planning pregnancy, pregnant, or
breastfeeding, should supplement their diet with a daily oral supplement that contains 150 pg of iodine.

This is optimally started 3 months in advance of planned pregnancy.

There is no need to initiate 1odine supplementation in pregnant women who are being

treated for hyperthyroidism or who are taking LTa4.

Alexander EK, Pearce EN, Brent GA, Brown RS, Chen H, Dosiou C, Grobman WA, Laurberg P, Lazarus JH, Mandel SJ, Peeters RP, Sullivan S. 2017 Guidelines of the American Thyroid
Association for the Diagnosis and Management of Thyroid Disease During Pregnancy and the Postpartum. Thyroid. 2017 Mar;27(3):315-389.

Thyroid 2011; 21: 1081-1125



This was followed by implementation of the iodine supplementation
program in pregnant women in 2017
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Recommendations

DStrengthen and expand USI programs

Jdconsider an I-containing supplement (=150 pg/d) for pregnant and lactating women, and those

planning a pregnancy

:lEncourage prenatal supplement manufacturers to include adequate iodine in their products

_JEnsure national/international regulatory bodies for food supplements to establish optimal minimum

and maximum i1odine doses

Jiodine supplementation
® Pregnancy

® Postpartum

Azizi & Smyth Clin Endocrinol 2009;70:803
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Delshad H, Raeisi A, Abdollahi Z, Tohidi M, Hedayati M, Mirmiran P, Nobakht F, Azizi F. lodine supplementation for pregnant women: a cross-sectional national interventional
study. J Endocrinol Invest. 2021 Oct;44(10):2307-2314.
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Parameter The 15T Survey The 24 Survey
1393 1396

Median UIC (ug/L) 37 188

Mean T4 (pg/dl) 10.8

Mean TSH (mIU/L) )5

Isolated
hypothyroxinemia




lodine Supplementation

in Pregnancy

1 Before conception & First trimester

Folic Acid + lodine 150 pg

(] Second and third trimesters

Multivitamins + lodine 150 U8




Folic Acid + Todine

el 150 nug Before Folic acid +
or et lodine 150
&Y Multivitamin+lodin 1g
Multivitamin _ :
lodofolic lodofolic

lvita




Home messages

According to recent guidelines of both the ATA , and the Endocrine Society, daily
intake of 250 pg iodine, not only in iodine-deficient areas, but also in iodine-
sufficient regions, has been advised for all pregnant and breastfeeding women.

ATA recommends supplementation with 150 mcg of iodine daily during pregnancy
and lactation.

This recommendation has been endorsed by WHO ,UNICEF and lodine Global
Network (IGN).

The tolerable upper intake amount of iodine for pregnant women:
The WHO : 500 mcg daily
The National Academy of Medicine : 1100 mcg daily
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