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Resumen

Citación

The prevalence of transient congenital hypothyroidism may vary geographically due 
to the conditions of each sector. Identifying the frequency of associated factors in each 
group will allow the implementation of public health strategies appropriate to the reality 
of each country to avoid overtreatment, family concerns, and other consequences. 
Aim: To describe the global prevalence and associated factors of transient congenital 
hypothyroidism. Methods: An advanced search was performed in PubMed/Medline and 
VHL using Boolean operators (AND, OR, NOT) and DeCS / MeSH terms , obtaining 
480 results that were imported into the Rayyan 29 software to manually eliminate 
duplicates and finally select 31 articles that met the eligibility criteria. Development: 
Approximately 12,394,251 participants were reported in the chosen studies, of which 
9,540 presented congenital hypothyroidism and of these, 3,087 were of the transient 
type. The Asian continent has the highest rate of transient congenital hypothyroidism, 
followed by Latin America. Conclusion: National newborn screening programs in 
each country should consider the factors associated with current transient congenital 
hypothyroidism in order to implement new public health strategies for better control 
of this condition.

KeyWords: Hypothyroidism; Primary health care; Prevalence; Early diagnosis; 
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Abstract

Introduction: The prevalence of transient 
congenital hypothyroidism may vary 
geographically due to the conditions of each sector. 
Identifying the frequency of associated factors in 
each group will allow the implementation of public 
health strategies appropriate to the reality of each 
country to avoid overtreatment, family concerns 
and other consequences. Aim: To describe the 
global prevalence and associated factors of 
transient congenital hypothyroidism. Methods: 
The advanced search was performed in PubMed/
Medline and BVS using Boolean operators (AND, 
OR, NOT) and DeCS/MeSH terms obtaining 480 
results that were imported into Rayyan software 
29 to eliminate duplicates manually and finally 
select 31 articles that met the eligibility criteria. 
Development: Approximately 12,394,251 
participants were reported in the chosen studies 
of which 9,540 had congenital hypothyroidism 
and of these 3,087 were of the transient type. The 
Asian continent has the highest rate of transient 
congenital hypothyroidism followed by Latin 
America. Conclusion: National neonatal screening 
programmes in each country should consider the 
associated factors for current transient congenital 
hypothyroidism in order to implement new public 
health strategies to better control this condition.

KeyWords: Hypothyroidism primary health care, 
Prevalence, early diagnosis. Ecuador.

Introduction  

The implementation of national screening 
programs (NSP) in recent years has led to an 
increase in the number of cases of congenital 
hypothyroidism (CH) at the expense of transient 
conditions (1). However, environmental conditions 
and the characteristics of each population produce 
a significant difference in the frequency of CH. 
(2) Currently, there is an increasing effort to 
differentiate at an earlier age cases of transient 
congenital hypothyroidism (TCH) and permanent 
congenital hypothyroidism (PCH) in order to 
avoid irreversible harmful consequences in 
the neurodevelopment of the patient, prevent 
excessive treatments and reduce social, emotional 
and financial costs. (3)

A study of 503,706 newborns found a relationship 
between mildly elevated TSH levels and poor 

educational and developmental outcomes 
(4). Similarly, negative effects on cognitive 
development caused by overtreatment with 
levothyroxine have been described, which can be 
avoided by early detection of transient disease. 
Asaf Oren et al (5) identified overtreatment in 45 
% of patients with HCT. (6)

The positive cost-benefit ratio of screening for CH 
ranges from 3.6:1 in developed countries to 15:1 
in developing countries. (7) However, a search for 
newborn screening (NSC) programs for CH found 
that 75 % of babies worldwide are born in regions 
without NSC despite the fact that developed 
countries have had such testing for over 50 years. 
(8) Furthermore, the first symptoms of CH do not 
appear until the fourth or twelfth week of life and 
only 1-5 % of newborns are clinically suspected of 
having CH (9).

There are still no consensus or published review 
articles on this topic. Therefore, the present study 
would be the first to describe the frequency of 
factors associated with HCT. This is especially 
useful in countries where PDN is not yet available 
and will also provide insight into the reality in 
each region to develop public health strategies 
for HCT detection. The objective of this article is 
to describe the global prevalence and associated 
factors of HCT.

Method
A review of the scientific literature on the global 
prevalence and associated factors of HCT was 
conducted following the RAMESES ( Realist And 
MEta-narrative) guidelines. Evidence Syntheses 
: Evolving Standards ). The advanced search was 
performed without any restrictions by language 
type or region. Boolean operators (AND, OR, 
NOT ), the MeSH terms described in (Figure 1) 
were used and the related terms are available in the 
extended data. 470 results were obtained that were 
imported into Rayyan software 29 for manual 
duplicate removal and selection of studies by title 
and abstract according to the inclusion criteria, 
obtaining 64 full-text documents reviewed to 
finally select 31. The data were extracted into 
a Microsoft Excel document. If necessary, the 
corresponding author was contacted to collect 
additional information. The quality of this review 
was evaluated with the SANRA score ( Scale for 
the Assessment of Narrative Review Articles ) 
obtaining a maximum score (12/12). The complete 
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search formulas, collected data, tables and scores 
were registered in the open access repository figshare 
(10) with the digital object identifier (DOI) 10.6084/
m9.figshare.24186348

Figure 1. Characteristics of the advanced information 
search for this study

Results and Discussion
Fourteen Asian, 11 European, and 6 American studies 
were selected, with approximately 12,394,251 
participants evaluated, of whom 9,540 suffered from 
CH and of these, 3,087 with HCT, representing 
32.36 % of total cases. No studies related to the 
objective of this article were found in the search 
sources consulted in Africa and Oceania, suggesting 
the need to conduct research on this topic in the 
aforementioned continents. The greater number of 
studies conducted in Asia may be due to its high rate 
of CH, attributed to culturally acceptable parenteral 
consanguinity practices and moderate iodine 
deficiency. (11) Twenty regions were studied in the 
selected studies: Zurich (9), Sergipe (12), Ontario 
(13), Fars (14), Lombardy (15), Fujian (16), Oregon 
(17), Samsun, Amasya, Tokat, Corum, Sinop, Ordu 
(18), Markazi (19), Massachusetts (20), Niigata (21), 
Tehran (22), Isfahan (23), Buenos Aires (24), Ahvaz 
(25) and Najran (26). The year range in the studies is 
1979 – 2020. Seventeen retrospective studies, nine 
cross-sectional studies and five prospective studies 
were selected. (Table 1)

Table 1. Selected studies on HCT prevalence

Prevalencia

HCT (%)
HCT (n)HC (n)Participantes (n)AñoPaís

Diseño de 

Estudio

No 

(CB)

26125480615.6102005 - 2013SueciaProspectivo1(27)

27.4051186377.5082002 - 2020
Macedonia 

del Norte
Transversal2(28)

21.742092247.9182006 - 2016SuizaRetrospectivo3(9)
12.9199767140.3252011 - 2015BrazilRetrospectivo4(12)

662944ND2015 - 2018TurquíaRetrospectivo5(29)
23.20109469ND2006 - 2015CanadáRetrospectivo6(13)
32.90155471ND2006 - 2017FranciaRetrospectivo7(30)
33.96218642294.2142013 - 2016IránTransversal8(14)
6.7024357ND1997 - 2014AlemaniaRetrospectivo9(31)
42.904491.047501.7262010 - 2011IránRetrospectivo10(32)
44.5053119767.1572007 - 2014ItaliaProspectivo11(33)
53,470131205.8342000 - 2018ChinaRetrospectivo12(16)
79.5058732.7772010 - 2015TailandiaRetrospectivo13(34)
20,19149121.5272015 - 2018TailandiaProspectivo14(29)
36.4012332.361.1741979 - 2016IrlandaRetrospectivo15(35)

549517686.5672007 - 2009IránProspectivo16(25)
50102204193.7942004 - 2010BrazilRetrospectivo17(36)

14.2915105331.6882005 - 2011EEUURetrospectivo18(17)
5263122157.8392008 - 2010TurquíaRetrospectivo19(18)

17.76683831.547.1221983 - 2014SerbíaProspectivo20(37)
48.10113235127.1122006 - 2012IránTransversal21(19)
9.731631.6753.500.0002000 - 2006ItaliaRetrospectivo22(38)
25.1157227ND1991 - 2004EEUUTransversal23(39)
23.7557240437.8671989 - 2006JapónRetrospectivo24(40)
ND555ND47.9451998 - 2005IránTransversal25(22)

41.861843ND1995 - 2006IsraelRetrospectivo26(41)
40.208220491.3172002 - 2005IránTransversal27(23)

822537.7501989 - 2007ArgentinaTransversal28(24)

33.5944131295.6701983 - 1993
Irlanda del 

Norte
Transversal29(42)

25.6088344ND1979 - 1983EscociaRetrospectivo30(43)

8.302243.8101990 - 1995
Arabia 

Saudi
Transversal31(44)

ND: Not documented; CB: Bibliographic citation

Environmental, geographical, meteorological, 
ethnological and cultural factors may affect the 
prevalence of HCT, for example, a study of 555 
patients with HCT found a higher prevalence of 
transient disease in winter (36 %) (22), this result is 
similar to that of another study with 113 newborns 
with HCT that also found a higher prevalence in 
winter (27.4 %) (19) and may be explained by a 
predominance of environmental factors during this 
season of the year. (45) One study found a higher 
prevalence of HCT in urban areas (57.5 %) (19) 
which could be explained by greater exposure to 
pollutants and genetic susceptibility. (46) Several 
pollutants have been postulated that could affect 
gene transcription in the development of the 
thyroid gland such as perchlorate (47), halogenated 
organochlorines, pesticides, polychlorinated 
biphenyls and diethyl ethers. polybrominated , 
fungicides, bisphenol and nitrogen oxide (48).

One of the selected studies conducted nationwide 
in North Macedonia found highest prevalence in 
Vardar (3.2 per 10,000) and lowest in Northeast 
(0.51 per 10,000). Also, this study was the only 
one that evaluated ethnicity finding the highest 
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prevalence of HCT in Roma (23.5 %) (28). Another 
study conducted in 6 regions of Turkey found the 
highest prevalence in Tokat: 11 (73 %) and the 
lowest in Samsun: 17 (40 %), (18) these areas have 
shown worrying iodine deficiency. (49) The higher 
prevalence of HCT in Vardar may be due to the 
high amount of heavy metals having two of the four 
smelting plants in the country and a mining deposit 
in Kozhuf Mountain . (28). Migration trends may 
explain the differences in HCT by region. (50)

The higher proportion of physicians per province, the 
efficiency of the PDN, the accessibility to detection 
units, maternal education and migratory trends by 
region are some elements that could explain the high 
prevalence of HCT in some of the geographical areas 
described. (51)

Screening and diagnosis

Thyrotropin (TSH) is an essential test for HCT 
detection; however, some programs also use free (L) 
and/or total (T) thyroxine (T4). Some studies use a 
single result to determine HCT, while others use a 
second confirmatory test. Over the years, the cutoff 
value for defining HCT has been decreasing, which 
may explain the increase in HCT prevalence. (Table 
2) 

Table 2. Tests and diagnostic criteria for HCT
CD

DEFINITIVO 

(años)

TAMIZAJE 

(días)
CORTE T4 (≤)

CORTE TSH (≥)

DETECCIÓN
PRUEBA

No

(CB)
ND3NDND50 – 30 mU/LTSH p1(27)

A31 a 3
> TSH 10 mUI/L                 

y T4 normales o bajos
15 - 10 mUI/LTSH p y T4(L)2(28)

ND2NDND15 mU/LTSH p3(9)

B3ND
TSH 4,21 - 10 µU/mL           

y T4 (L) normal
10 µU/mLTSH p y T4(L)4(12)

C3NDND10 µU/mL
TSH p, T3 (L) y 

T4 (L)
5(29)

DND1 a 3ND8mUI/LTSH ND y T4 (L)6(13)
NDND3ND20 mU/LTSH ND7(30)

NDND3 a 7
TSH > 10 mUI/L y T4 

(L) < 6,5 µg/dL
10 mUI/LTSH ND y T4(L)8(14)

NDND72ND15 mU/lTSH9(31)
E33 a 7< 6,5 μg/dL10 mU/LTSH ND y T4 (T)10(32)
F32 a 7< 1,16 ng/dL10 mU/LTSH ND y T4(L)11(33)
G2 a 33 a 7NDNDTSH y T4(L)12(16)
H2 a 34 a 7<1,00 ng/dL10 mU/LTSH ND y T4(L)13(34)

NDND3 a 2ND5,5 - 20 mU/LTSH ND y T4(L)14(29)
NDND3 a 5ND8 - 10 mU/L.TSH ND y T4(L)15(35)

I33 a 5ND5 mU/LTSH ND y T4(L)16(25)

JND5
T4 (L) < a 0,79 ng/dL

y T4 (T) < 7,2 µg/dL
ND

TSH, T4(L) y 

T4(T)
17(36)

K31 a 3NDNDT4 y TSH (L)18(17)
L33<0,9 ng/dL10 µU/mLTSH p y T4 (L)19(18)
L32 a 3<10 pmol/L30 - 9 mU/lTSH s y T4 (L)20(37)

K33 a 7ND5 mUI/L
T4 (L), TSH y 

T3RU
21(19)

NDND3 a 5NDNDTSH y T4 (L)22(38)
MNDND7.2 - 14 ug/dlNDT4 (T) y TSH23(39)

N24 a 7ND8 – 30 mUI/L
TSH p, T3(L) y 

T4 (L)
24(40)

OND0< 8,2 μg/dL9.1 mU/LT4 y TSH cu25(22)
P2 a 33< 11 pmol/l9.23 mU/lT4 (T) y TSH s26(41)
K33 a 5<6,5 μg/dl≥ 20 mUI/LTSH p y T427(23)
QND2 a 4ND25.4 - 22.5 μU/mLTSH cu y T428(24)

NDND6 a 8ND25 mu/l.TSH s29(42)
RNDNDNDNDTSH30(43)

NDNDNDND30 mU/LTSH cu31(44)

ND: Not Documented; CB: Bibliographic 
Citation; UC: Umbilical Cord; S: Blood; P: 
Plasma; TSH: Thyrotropin; CD: Diagnostic 
Criteria. A. Normal thyroid profile 1 month 
after discontinuing treatment and 6 months of 
follow-up. B. TSH ≤ 4.2 µU/mL, T4 (L) ≥ 0.79 
ng / dL after discontinuing treatment. C. Normal 
TSH 6 months after discontinuing treatment. D. 
TSH < 8 mIU/L 6 months after discontinuing 
treatment. E. TSH < 10 mU /L 1 month after 
discontinuing treatment. F. TSH < 5.0 mU /L and 
normal T4 (L) on 2 occasions or TSH < 5.0 mU 
/L on 3 occasions. G. Normal thyroid profile at 1, 
6, and 12 months after discontinuing treatment. 
H. Normal thyroid profile 6 to 10 weeks after 
thyroxine withdrawal. I. Requirement of <12.5 
mcg/day of levothyroxine (1/4 of a 100 mcg tablet, 
every other day) to remain euthyroid. J. Initial 
or suspected CH that normalized at follow-up 
without thyroxine treatment (serum TSH level 
less than or equal to 4.2 mcU/mL, free T4 greater 
than or equal to 4.2 mcU/mL). K. Normal thyroid 
profile after 1 month without treatment. L. Normal 
thyroid profile after 6 months without treatment. 
M. Not receiving thyroid medication at the time 
of follow-up. N. TSH <5 mIU /L at 2 years with 
4 weeks without levothyroxine. O. Elevated TSH 
or Decreased T4 . P. High TSH and decreased 
T4. Q. Normal thyroid profile after discontinuing 
treatment. R. Guthrie TSH >15 mU /l but normal 
T4 and TSH <5 mU /l after stopping treatment.

TSH values guide the ordering of further tests, 
for example, a serum TSH value (s) > 20 mIU / 
L may be requested thyroid scan or ultrasound, 
serum thyroglobulin, urinary iodine and 
triiodothyronine (T3). (52) Alterations in resin 
(T3RU) and T3 uptake indicate dyshormogenesis 
. (18) The second confirmatory test of TSH and T4 
is performed based on the TSH values obtained in 
the heel test: (37)

●< 20 mU /L, around day 21

●20 - 39.9 mU /L, around day 14.

●≥ 40 mU /L, re-evaluated and treated the same 
day



Código ISSN 2588-0551

5

https://www.inspilip.gob.ec
Revista científica INSPILIP - Volumen 9 - Número 30- Septiembre - Diciembre 2025

Código ISSN 2588-0551

TSH screening is recommended between 2 and 5 
days of age. It is not recommended to perform the 
test before 48 hours of age because plasma TSH (p) 
reaches an average of 80 mU / L at 30 minutes of 
age and can reach 39 mU / L in the first hours and 
decreases rapidly in two days (53). The confirmatory 
test is repeated two weeks after the newborn's life 
because at this age the TSH value reaches the 
normal range for children. (54) Most studies make 
the definitive diagnosis of HCT at 2 to 3 years of 
age when myelination has been completed. (55) 
However, the current trend is to determine the 
diagnosis at an earlier age. Alexa Marr, et al (13) 
developed a scale to predict HCT at one year of age. 
(Figure 2)

Figure 2. Score to predict HCT at one year of age
PUNTAJEPREDICTOR

654321

Tamizaje TSH (mUI/L) 533-

650

415-

532

297-

414

178-

296

60-

177
<59

654321
Dosis de Levotiroxina

(mcg/Kg/día)
3.31-

4.04

2.57-

3.31

1.83-

2.57

1.1-

1.83

0.38-

1.1
<0.37

21
Tiroidopatía Materna

NoSí
21

TSH > IR 6 - 12 meses
NoSí

5432≤1TOTAL

<50%50-70%70-80%
80-

90%
>90%PROBABILIDAD HCT

Adaptation of reference (13)

Several studies recommend that in newborns with 
gland in situ who receive levothyroxine doses lower 
than 2 - 4 μg/kg/day, the test can be performed 
without levothyroxine therapy before 3 years of age 
to determine the type of CH with adequate sensitivity, 
specificity and PPV values. (56) The average dose 
for withdrawal of levothyroxine treatment is 1.25 
± 0.27 µg/kg/day (18). Another criterion is when < 
12.5 µg/day of levothyroxine (1/4 of a 100 µg tablet, 
every other day) is required to remain euthyroid (25)

Special considerations

In premature newborns, with low birth weight, 
pre-existing or concomitant disease, admitted to 
NICU and multiple births, it is recommended to 
repeat the TSH at 2 weeks of age or after having 
performed the first test since in these patients the 
CH may be hidden by immaturity of the hypo-
thalamic-pituitary-thyroid axis, administration 
of drugs that affect the secretion or function of 
thyroid hormones (glucocorticoids, dopamine or 
those containing iodine) or after recovery from the 
euthyroid sick syndrome (critically ill newborns or 

multiple births). (57)

Clinic

In 12 of 13 studies, the prevalence of HCT was 
higher in men (11 of 13 studies), preterm (12 of 12 
articles) and low weight (4 of 4 studies). On the other 
hand, the prevalence of HCT was lower in women 
(10 of 12 studies) and full-term newborns (3 of 3 
articles). Other factors have been found in patients 
with HCT such as Down syndrome 0.7 - 4.20 % (31), 
congenital malformations not associated with Down 
syndrome 3.5 %, other congenital malformations 
4.8 % (58), congenital defects 5.7 % (16), dopamine 
administration (31) and admission to NICU 17.9 % 
(2). However, all these factors were more frequent 
in patients with HCP. A study evaluated asphyxia 
in newborns with HC without finding a single case 
in patients with HCT (2). Another study reported a 
frequency of 4.5 % death in patients with HCT (43). 
(Table 3).

Table 3. Clinical characteristics of children with 
HCT

BPN

n (%)

PEG

n (%)

POSTERMINO 

n (%)

TERMINO

n (%)

PRETERMINO

n (%)

MUJERES

n (%)

HOMBRES

n (%)

No 

(CB)

8 (40)NDND8 (53%)7 (47)10 (50)ND1(9)
NDNDNDND7 (8)ND57 (57.5)2 (12)
NDNDNDND5 (17.9)13 (46.4)15 (53.6)3(29)
NDNDNDNDND58 (53.2)51 (46.8)4(13)

29 (18.6)24(16.7)NDND33 (21.6)65 (41.7)91(58.3)5(30)
NDNDNDNDND102 (46,8)116 (53.2)6(14)
NDNDNDND(12.50)50(50)7(31)

56 (12.5)NDNDNDNDND205 (54.3)8(32)
17 (24.3)ND2 (2.8)51 (72.9)17 (24.3)40 (57.1)ND9(16)

NDNDNDNDNDND31 (53.4)10(34)
NDNDNDND35 (38,5)NDND11(59)
NDNDNDNDND45 (47,4)50 (52,6)12(25)

11(17)NDNDND9 (14)NDND13(18)
NDNDNDNDND32 (47,1)36 (52,9)14(37)
NDNDND100(89.5)56 (43.9)53 (46.9)60 (53.1)15(19)
ND3 (17)NDND8 (44)10(55.56)8 (44.44)16(41)
NDNDNDNDND35(42.68)47(57.32)17(23)
NDNDNDND24 (27.3)NDND18(43)

ND: Not Documented; CB: Bibliographic 
Citation; SGA: Small for Gestational Age; LBW: 
Low Birth Weight

HCT rarely causes clinical manifestations. In another 
study of 70 newborns with HCT, macrosomia was 
reported in 7 cases (10 %) (16). A study of 18 
newborns with HCT found one of the following 
clinical manifestations: suspected DiGeorge 
syndrome , umbilical hernia, palmar edema, and 
lethargy. In addition, macroglossia was present in 3 
newborns. (41)

The newborn's personal history may guide the 
suspicion of HCT. Preterm newborns often suffer 
from HCT due to immaturity and the medications 
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used in the NICU. (60) The study conducted by 
Yaya Barry, et al (30) with a national sample in 
France found that congenital cardiac malformations 
are associated with HCT. HCT can also be due to 
intrauterine growth restriction and critical illness. 
(61) Elevated levels of urinary iodine concentration 
(UIC) are the most frequent finding in newborns 
with HCT. (62)

Family History

history outcomes. The highest prevalence of HCT 
was in births (3 of 4 studies), maternal thyroid 
disease (2 of 3 articles), and family history of CH (4 
of 5 articles) compared to newborns with PCH. The 
lowest prevalence was in cesarean sections (4 of 5 
studies) and parental consanguinity (4 of 5 articles) 
compared to patients with PCH. (Table 4)

Table 4. Maternal and family history of children 
with HCT

HC

FAMILIA

n (%)

TIROIDOPATIA

FAMILIA n (%)

CONSANGUINIDAD

PARENTERAL n (%)

TIROIDOPATIA

MATERNA n (%)

PARTO

n (%)

CESAREA

n (%)

No

(CB)
7 (35)7 (37)ND4 (36.4)7 (63.6)ND1(9)
2 (7.1)13 (46.4)10 (35.7)ND17 (60.7)11 (39.3)2(29)
NDNDND27 (24.8)NDND3(13)
ND13 (8.6)NDNDNDND4(30)

50 (25,6)NDNDND

113

(57,4)84 (42,6)5(14)
NDND76 (39.2)NDNDND6(31)
26 (5.8)26 (5.8)134 (29.8)NDND180 (40.1)7(32)
NDNDND5 (7.1)NDND8(16)
8 (7.2)ND26 (23.4)ND87 (79.1)23 (29.9)9(19)
NDNDND0 (0)NDND10(41)
NDND(40,2)NDNDND11(23)

ND: Not Documented; CB: Bibliographic Citation

Some maternal history is present in newborns with 
HCT. One study found a higher prevalence of HCT 
in newborns of mothers over 35 years of age (12.8 
%), GDM (11.4 %), and multiple pregnancy (10 
%). Maternal intake of antithyroid, dopaminergic, 
or iodinated drugs may be a causal factor for HCT; 
for example, this effect may last 4 or 5 months in 
newborns whose mothers consume amiodarone. 
(3) Maternal disinfection with povidone-iodine 
can cause HCT, which can be explained by the 
Wolff- Chaikoff effect and usually lasts 10 days. (63) 
Fetal exposure to maternal TSH receptor blocking 
antibodies ( TRBAbs ) can cause HCT for 3 to 6 
months after birth. In this last decade, maternal 
iodine deficiency continues to be a concern for the 
development of HCT in countries such as Iran and 
Thailand. (64)

Family history is also described as a factor in studies 
on HCT, for example, autoimmune thyroid disease 
in relatives of newborns occurs in patients with HCT 
while goiter and thyroid nodules occur in newborns 
with HCP. (16)

Image 

Of the 31 selected studies, 9 evaluated thyroid 
ultrasound results in newborns with HCT, with a 
higher prevalence of normal (6 of 6 studies), in situ 
(3 of 3 articles), and hyperplasia (2 of 3 studies) 
compared to children with HCP. No cases of ectopia 
or atherosis were found in patients with HCT. In 2 
studies, apparent atherosis and hypoplasia were less 
frequent in newborns with HCT than in patients with 
HCP. However, one study found a higher prevalence 
of hypoplasia and dysgenesis in patients with HCT 
than in newborns with HCP. (Table 5)

Table 5. Characteristics of imaging studies performed 
in children with HCT

ND: Not Documented; CB: Bibliographic Citation

Many centers do not use thyroid ultrasound 
or technetium-99 scintigraphy due to lack of 
availability, false negative results in the presence of 
maternal blocking antibodies, and increased costs 
without influence on early disease management. 
(65) However, in one study, thyroid echo seems to 
be the best predictor of HCP (PPV: 100 %). (9) In the 
context of normal thyroid imaging, a TSH detection 
less than 70 mIU /L became a predictor of HCT (13). 
Thyroid color Doppler ultrasound and serum tests 

ATER

OSIS n 

(%)

ECTOPICO 

n (%)

DISGENESIA 

n (%)

IN 

SITU

n (%)

HIPERPLASIA 

n (%)

NORMAL

n (%)

HIPOPLAS

IA n (%)

ATIREOSIS 

APARENTE 

n (%)

No 

(CB)

(0)(0)NDNDND(100)(0)ND1(9)

NDND(0)

30 

(100.0

)

0%(100)NDND2(12)

NDND7 (50)ND9 (60)13 (86)7 (50)ND3(29)

ND(0)ND
68 

(93.2)
NDNDND5 (6.8)4(13)

(0)(0)NDNDNDND0%ND5(59)

NDNDND
12 

(100)
NDNDNDND6(35)

(0)(0)NDND26 (41.27)34 (53.97)3 (4.76)ND7(18)

NDNDNDNDND18 (100)NDND8(19)

NDNDNDNDND(100)NDND9(23)
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can be used for a diagnostic approach: (66)

●Normal thyroid or goiter with low T4 and normal 
or increased thyroglobulin: Dyshormogenesis

●Absence of thyroid with low T4 and normal 
thyroglobulin: Thyroid ectopia

●Absence of thyroid with T4 and low or absent 
thyroglobulin: Thyroid agenesis

Thyroid scintigraphy is recommended after 
confirming HCP due to the high rate of benign 
HCT cases, thus avoiding exposing newborns to 
radioisotopes (technetium 99, iodine 131, iodine 
123). Thyroid dysgenesis or ectopia has a PPV of 97 
% for HCP. (67)

Treatment

The selected studies report different criteria for 
starting HCT treatment: A. TSH (s) > 20.0 mU /L 
or TSH : A. 10.0 and 19.9 mU /L and normal T4 (L)
(2) or Low T4 (L). B. T4 (L) < 0.9 ng / dL and/or 
TSH > 25 μU / mL. C. TSH > 20 mU / L or low T4 
(L). D. TSH ≥ 20 mIU / L or low T4 (L) or ( T3RU ) 
abnormal. E. Persistently elevated TSH and normal 
or low T4. Lower screening and diagnostic TSH and 
higher diagnostic T4 (L) values are associated with 
HCT. (Table 6) 

Table 6. Criteria for starting treatment with HSCT
T4 (L) 

M±DE 

(ng/dl)

TSH m±R (mU/L)
TSH M±DE 

(mU/L)

AUMENTO 

DOSIS        

n (%)

EDAD 

INICIO TX 

(días)

DOSIS 

INICIAL          

(μg/kg/día)

CITNo (CB)

ND36,4 (26,5–53,3)NDNDNDNDND1(28)

0.81±0.33ND72.1±56.6NDND9.71±3.53ND2(13)

ND18.4 (12.0-74.6)ND18(16,5)NDNDND3(30)

NDND21.12±21.98NDND39.36±22.07ND4(31)

ND100 (42-169)ND100%26.39±22.34NDND5(32)

ND12.2 (8.24–18.90)ND37(8.2)NDNDND6(68)

NDNDNDNDNDNDA7(34)

0.73±0.1832.5 (22.5-55.6)NDND23.2±11.9NDND8(18)

0.61±0.28ND67±33NDNDNDB9(37)

NDNDNDNDNDNDC10(19)

NDND11.94±16.4ND25.43±11.54NDD11(40)

NDNDNDNDNDNDE12(23)

NDND37.3±54.8NDNDNDND13(24)

7,6±4,0ND35.7±43.9ND40,0±12,7721,7±14,4ND14(44)

ND: Not Documented; CB: Bibliographic Citation; 
TX: Treatment; CIT: Criteria for starting treatment. 
A. TSH (s) > 20.0 mU /L or TSH : 10.0 and 19.9 mU 
/L and normal T4 (L)(2) or Low T4 (L). B. T4 (L) < 
0.9 ng / dL and/or TSH > 25 μU / mL. C. TSH > 20 
mU / L or low T4 (L). D. TSH ≥ 20 mIU / L or low 
T4 (L) or ( T3RU ) abnormal. E. Persistently elevated 
TSH and normal or low T4. Lower screening and 

diagnostic TSH and higher diagnostic T4 (L) values 
are associated with HCT.

The therapeutic goal is to maintain TSH values 
between 0.5–2 mU /L and T4 >8 µg/ dL . Normalize 
T4 values and start treatment before 14 days of 
age to avoid systemic, metabolic, intellectual and 
neurological consequences. Eight studies used an 
initial dose of levothyroxine between 8 and 15 µg/
kg/day allowing TSH to normalize before 2 months 
of age. (69) Four or more episodes of insufficiently 
suppressed TSH (greater than 5 mU /L) after 
six months of age is the most important variable 
associated with risk of learning delay at school level. 
(70) If therapeutic goals are not achieved, possible 
causes of therapeutic failure should be considered, 
such as decreased bioavailability due to food, 
minerals or medications or difficulty in absorption 
due to concomitant disease.

Initial doses lower than 10 μg /day may cause 
intellectual developmental impairment. Some 
consensuses suggest starting with 50 μg in full-term 
neonates until the diagnosis is confirmed and then 
adjusting the dose. At this high standard dose, 
normalization of T4 is achieved within 3 days and 
TSH within 2 weeks. (71)

Newborns with a levothyroxine dose ≤ 25 μg at any 
age have a high probability of transient disease. 
Ninety percent of children older than 6 months 
with a levothyroxine dose ≥ 37.5 μg and almost 
all children with a dose ≥ 50 μg at any age have 
permanent disease. The study by Alexa Marr, et al 
(13) conducted in Ontario, Canada, which includes 
the largest population on CH treatment, with 360 
cases of HCP and 109 of HCT, reporting only 2 
newborns with HCT (1.8%) required a levothyroxine 
dose greater than 50 μg/day. Levothyroxine dose 
and TSH and T4 levels are the best predictors to 
discriminate HCT. In the study by Kara et al (18) no 
cases of HCT required an increase in levothyroxine 
dose and treatment was discontinued at a mean 
age of 19 months with a range of 2 to 36 months. 
Between 6 months and 3 years of age patients with 
HCT receive lower doses of levothyroxine compared 
to those with HCP. (72)

Conclusion

Numerous studies describe a high prevalence of 
transient congenital hypothyroidism associated with 
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geographic, ethnic, meteorological, environmental, 
cultural, maternal and family history, clinical 
characteristics, and imaging findings. Public health 
strategies should focus their efforts on modifiable 
determinants to mitigate this condition. Likewise, 
healthcare personnel should consider the factors 
described during the screening, diagnosis, treatment, 
and follow-up of these patients.
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