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Thyroglobulin: a sensitive predictor of infant iodine status
Excerpted from: Farebrother J et al. Thyroglobulin Is Markedly Elevated in 6-to 24-Month-Old Infants at Both Low and High Iodine Intakes and Suggests a Narrow
Optimal Iodine Intake Range. Thyroid. 2019 Feb 1;29(2):268-77.

This study confirms that the use of Tg as a biomarker of iodine intake can be extended to 6- to
24-month-old weaning infants as the association between UIC and Tg concentration follows
the same U-shaped pattern as in other population groups. However, its use as a predictor of
thyroid dysfunction remains to be assessed.
In countries where universal salt iodization (USI) is well implemented, iodine
requirements of young infants are covered
through breast milk (1), but USI may not
meet dietary requirements in later infancy
when infants transition from breast milk
to solid food (2). Home-prepared complementary foods are generally low in native
iodine. Pediatric guidelines recommend that
no extra salt be given to infants during the
first year and that cow’s milk should not be
introduced as a drink before the age of 12
months. It has previously been shown that
weaning infants are at risk of iodine deficiency (3) and may also be vulnerable to thyroid dysfunction with chronic excess iodine
intake (4). Yet, data reporting on iodine
intake in this age group are sparse (5,6).
Thyroglobulin (Tg) is a reliable
biomarker of iodine intake and has been
recommended by the World Health
Organization to complement urinary iodine
concentration (UIC) measured in spot
urine samples in population surveys (7). A
U-shaped association between iodine intake
and thyroid function has been demonstrated for school-age children and pregnant
women (8,9). The aim of the study was to
assess the association of low and high iodine
intakes with Tg and thyroid function in
weaning infants.
Recruiting weaning infants
This was a multicenter cross-sectional study,
which recruited infants aged 6–24 months
(n = 1543; mean age = 12.2±4.6 months)
receiving both breast milk and complementary foods, from seven countries from

areas with previously documented deficient,
sufficient, or excessive iodine intake. The
sites were purposefully selected based on
UIC in school-age children or pregnant
women populations whose iodine intakes
were not considered representative of the
national iodine status in any country (Table
1). Urinary iodine concentration (UIC)
was measured in spot samples, and Tg, total
thyroxine, and thyrotropin (TSH) were
measured using dried blood spot (DBS)
testing.

early infancy but fall over the first year of
life, likely reaching concentrations typical
of adults by about six months to two years
of age.
In this study, DBS-Tg was highest at
sites with both the lowest and highest median UIC, indicating a U-shaped association
(Figure 1). The same U-shaped association
had been documented in other population
groups. However, compared to older children and adults, the optimal iodine intake
range in this age group appears narrow:
median Tg was high (>50 µg/L) at estima-

T A B L E 1 Study sites were selected based on previously reported
iodine intake in school-age children or pregnant women.

Study site

Population

Iodine intake

Amizmiz, Morocco

Pregnant women (n=245)

Deficient

West Kiang, Lower River
Region, The Gambia

School-age children (n=203)

Deficient

Dipolog City, Zamboanga del
Norte, The Philippines

School-age children (n=342)

Deficient

Linfen, Shanxi Province, China

School-age children (n=388)

Sufficient

Zagreb, Croatia

School-age children (n=159)

Sufficient

Kinondoni, Dar-es-Salaam,
Tanzania

School-age children (n=317)

Excessive

Kibwezi, Makindu County, Kenya

School-age children (n=284)

Excessive

Results
Tg is widely recognized to be an effective biomarker of iodine status, and this
study shows that this also applies to 6- to
24-month-old infants. In euthyroid populations with a sufficient iodine intake, median
serum Tg is typically around 10 µg/L (10).
Yet, in the present iodine sufficient infant
populations, median Tg ranged from 24 to
30 µg/L. Circulating Tg levels are high in

ted average habitual iodine intakes <50 µg/
day and at intakes >230 µg/day, whereas in
other population groups, the thyroid appears
to maintain normal activity over a broader
range of iodine intakes (8,9).
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at an increased risk of subclinical hyperthyroidism, at higher intake, increased Tg
concentrations may be part of a physiologic
mechanism to adapt to low and high intake.
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F I G U R E 1 Association between urinary iodine concentration (UIC; µg/L) and thyroglobulin measured using dried blood spot testing (DBS-Tg; µg/L) (A) across the
seven study sites and (B) as continuous data.

Error bars in (A) are confidence intervals around the DBS-Tg medians based on 1000 bootstrapped samples. Panel (B) shows a scatterplot of individual values of DBS-Tg versus UIC
in 1019 infants, presented on a log scale for UIC and with a Loess smoothed line.

Although this study was not designed to
define the optimal iodine intake, the results
suggest that the median UIC threshold of
100 µg/L defining adequate iodine nutrition in this group may be too low. The Tg
concentration was markedly elevated in
populations with an habitual iodine intake
equivalent to this UIC. The results suggest
that the median UIC range reflecting opti-

mal iodine nutrition in young infants may
be higher than for older children. Further
studies are warranted to establish the dietary
requirements and the optimal median UIC
range in order to define adequate population
iodine nutrition.
The prevalence of thyroid disorders
was low in the present study, and while
weaning infants with low iodine intake were

Conclusions
• Tg is a sensitive biomarker of iodine
intake in 6- to 24-month-old infants and
follows a U-shaped relationship with
iodine intake, suggesting a relatively
narrow optimal intake range.
• Infants with low iodine intake may be at
increased risk of subclinical thyroid dysfunction.
• In population monitoring of iodine deficiency or excess, assessment of iodine status
using UIC and Tg may be valuable in this
young age group.
• Criteria to define optimal iodine nutrition
in this age group are urgently needed.
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