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Abstract

Introduction: Children with congenital hypothyroidism (CH) are at risk of developing mild
cognitive impairment despite normal overall intellectual performance. These deficits may be
caused by disease-related and treatment-related factors. This study explores the impact of
abnormal thyroid function during the first 3 years of life on attention performance at school
age.

Methods: We included 49 children diagnosed with CH and receiving treatment for the condition:
14 boys (mean age 9.5+ 2.8 years) and 35 girls (9.6 2.6 years). The number of episodes of
normal, under-, and overtreatment were estimated based on TSH levels during their first 3 years
of life (at 12, 18, 24, 30, and 36 months). Children were assessed using a computerised version
of a sustained attention test. General linear models were calculated with the attention index
as the dependent variable and sex, aetiology, and number of episodes of normal, under-, and
overtreatment as independent variables.

Results: Higher numbers of episodes of overtreatment (low TSH level) were associated with
poorer attention performance at school age (P=.005, r=—0.45).

Conclusions: Children with CH should be monitored closely during the first 3 years of life in
order to prevent not only hypothyroidism but also any adverse effects of overtreatment that
may affect attentional function at school age.

© 2017 Sociedad Espanola de Neurologia. Published by Elsevier Espana, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

* Please cite this article as: Garcia Morales L, Rodriguez Arnao MD, Rodriguez Sanchez A, Dulin {figuez E, Alvarez Gonzalez MA. Atencion
sostenida en nifios con hipotiroidismo congénito en edad escolar. Influencia de los episodios de sobretratamiento en los primeros 3 afos de

vida. Neurologia. 2020;35:226—232.
* Corresponding author.

E-mail address: leidygarcia@infomed.sld.cu (L. Garcia Morales).

2173-5808/© 2017 Sociedad Espafola de Neurologia. Published by Elsevier Espafa, S.L.U. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


https://doi.org/10.1016/j.nrleng.2017.08.005
http://www.elsevier.es/neurologia
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrleng.2017.08.005&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:leidygarcia@infomed.sld.cu
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Sustained attention in children with congenital hyroidism 227

PALABRAS CLAVE
Hipotiroidismo
congénito;
Cognicion;
Atencion sostenida;
Control endocrino

Atencion sostenida en nifios con hipotiroidismo congénito en edad escolar. Influencia
de los episodios de sobretratamiento en los primeros 3 afios de vida

Resumen

Introduccion: Los nifos con hipotiroidismo congénito (HC) estan en riesgo de presentar déficit
cognitivos sutiles, a pesar de tener un rendimiento intelectual global dentro de rangos normales.
Estos déficits pueden ser consecuencia de condiciones inherentes a la enfermedad y a factores
relacionados con el tratamiento. El presente estudio explora el efecto de las desviaciones del
estado de eutiroidismo durante los primeros 3 afios de vida en el rendimiento atencional durante
la edad escolar.

Métodos: Fueron evaluados 49 nifios con HC diagnosticado y bajo tratamiento, de ellos 14
fueron nifos (9,54 2,8 anos de edad) y 35 nifas (9,6 +2,6 aios de edad). Se calculo el total
de episodios de sobre, infra y normotratamiento a partir de los valores de TSH durante los
primeros 3 afnos de vida (medidos a los 12, 18, 24, 30 y 36 meses de edad). Los nifios fueron
evaluados mediante una version computarizada del test de atencion sostenida. Se calcularon
los modelos lineales generales usando el indice de atencion como variable dependiente y el
género, la etiologia y los episodios de sobre, infra y normotratamiento como independientes.
Resultados: El nimero de episodios de sobretratamiento (TSH baja) se asocié a un peor
rendimiento atencional en la edad escolar (p=0,005, r=-0,45).

Conclusidn: Debe realizarse un seguimiento estrecho en los 3 primeros afos en pacientes con
HC para evitar no solo el hipotiroidismo, sino también los efectos adversos de episodios de
hipertratamiento que pueden comprometer el procesamiento atencional en edad escolar.

© 2017 Sociedad Espaiiola de Neurologia. Publicado por Elsevier Espana, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

According to a consistent body of literature, although
children with congenital hypothyroidism (CH) have an intel-
ligence quotient within normal ranges and may attend
traditional primary education, they present mild cognitive
deficits characterised by difficulties with visuospatial and
auditory processing, mild memory impairment, poor senso-
rimotor performance, subclinical electroencephalographic
alterations, and especially attention deficits.'

In 2004, Alvarez et al.® proposed the double effect
hypothesis, according to which CH is accompanied by
cognitive deficits due to: (1) deficits associated with char-
acteristics inherent to the disease’; and (2) deficits related
to treatment.® The inherent characteristics include dura-
tion and severity of foetal hypothyroidism, the initial
biochemical severity (serum T4 levels below 42 nmol/L),’
aetiology,'>"" and genetic factors.'>"

There is less agreement regarding treatment-related fac-
tors. The initial optimal dose of levothyroxine is the most
controversial aspect, with a lack of consensus as to whether
a high initial dose (15 j.g/kg/day) is beneficial and harmless
or whether a lower initial dose is preferable.'*?* The issue
is that no simple, direct relationship has been established
between the initial dose and cognition due to methodologi-
cal differences between studies into this association.

To illustrate these contradictions, we may consider 2
studies using event-related potentials. Marti et al.?> found
that although the structural and anatomical organisation
of the auditory system does not differ between children
with CH and controls, N200 latency was longer in CH. This

prolongation was correlated with initial overtreatment,
suggesting that the information processing speed of the
central nervous system might be subclinically impaired
with high doses of levothyroxine. In contrast, a study of 20
Cuban children with CH reported that an initial high dose
of levothyroxine sodium was associated with better overall
intellectual performance, but with lower scores in cognitive
tests assessing attention and visual memory processes.?®

The findings of a preliminary collaborative study by
Spanish and Cuban institutions may explain the above
contradiction.?’” When children received an initial levothy-
roxine dose of 10 to 15 ug/kg/day, the number of episodes
of overtreatment (TSH values below 0.5 wIU/L in the first
6 months of life), and not variations to the initial dose
within the mentioned range, were associated with poorer
performance in sustained attention when children reached
school age. That is to say, it was necessary to avoid not only
hypothyroidism, but also episodes of hyperthyroidism during
this sensitive, early period of brain development. However,
whether this association was extended over a longer period
of time including the first 3 years of life remained to be
determined, since pruning of visuomotor areas starts in this
period, which also includes a stage of increased synaptoge-
nesis.

Subjects and methods

We studied 49 patients: 14 boys (mean age [SD], 9.5 [2.8]
years) and 35 girls (9.6 [2.6] years). Patients were diagnosed
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using a neonatal screening programme for CH. TSH levels
were measured using dried blood spot sampling in the first
48 hours after birth and time-resolved immunofluorescence
(DELFIA®).2 The cut-off point for suspicion of the condition
was a TSH level >10 wlU/mL?’; diagnosis was confirmed by
measuring plasma levels of free thyroxine (FT4) and TSH;
aetiological diagnosis was established with an emergency
thyroid scintigraphy (**Tc).

Aetiology of CH was athyreosis in 7 children, sublingual
thyroid in 28, and ectopic thyroid in 14.

Hormone replacement therapy was started with oral
levothyroxine (LT4) at the recommended dose of 10 to
15 ng/kg/day.>® Treatment started at 8.2 (7) days. Nor-
mal values during this period were 0.5 to 4.5 wlU/mL for
TSH and 0.8 to 2.5ng/dL for FT4.3" TSH values were mon-
itored for the first 3 years of life, with tests performed at
12, 18, 24, 30, and 36 months of age. We calculated the
episodes of overtreatment by counting the number of times
that TSH was below 0.5 pwlU/mL and episodes of undertreat-
ment by counting the number of times that TSH was above
4.5plU/mL, as well as the number of times levels were
within the normal range.

The study complies with the applicable ethical stan-
dards of the Declaration of Helsinki for medical research
on humans; the patients’ guardians signed informed consent
forms.

Neurocognitive variables

We designed the Neurohipot 1.0 digital battery, which
assesses the potentially impaired neurocognitive processes
in children with CH.?> We calculated the contrasting
validity of the battery by comparing healthy chil-
dren, children with learning disorders, and children
with CH. Results for sustained attention were obtained
by measuring the attention index, which is an indica-
tor of the proportion of correct responses, errors, and
omissions during a 12-minute visual continuous perfor-
mance task (correct responses — errors —omissions/correct
responses +omissions +errors, with results ranging from —1
to +1). We used the continuous performance task (CPT)
paradigm.3? Seven hundred stimuli (70 targets and 630
distractors) were presented, with an exposure and conceal-
ment time of 500ms for each. The test was administered
by morning, in a controlled environment (neuropsychology
laboratory); it was conducted by trained professionals using
a computer (21.5 x 28.5cm screen). Cases were evaluated
according to a UNICEF user manual on standards for assess-
ing children aged between 7 and 15 years. Results of these
evaluations were compared with the normative data estab-
lished for the battery (UNICEF).3* These standards were
established by evaluating 220 healthy school-aged children
stratified by sex and age. The test has a sensitivity of 95%.

Statistical analysis

We used the statistical software Statistica 8.0 for Win-
dows (StatSoft, 2010) to perform an analysis of variance
to determine the differences between mean TSH values

and between the number of normal, under-, and overtreat-
ment episodes according to CH aetiology. General linear
models were calculated with the attention index as the
dependent variable, gender and aetiology as categorical
predictor variables, and episodes of normal, over-, and
undertreatment as continuous predictor variables. Statis-
tical significance was established at P<.05 and the effect
size was calculated using the Cohen method (large, d > 0.8;
medium, d=0.5-0.7; and small, d=0.2-0.4).

Results

Results from general follow-up and endocrine
analysis

Mean initial TSH values (SD) varied according to CH aetiol-
ogy: 133.3 (81.6) wlU/mL for patients with athyreosis, 76.9
(28.6) wlU/mL for sublingual thyroid, and 46.4 (32.2) wlU/mL
for ectopic thyroid. Initial FT4 values were 0.2 (0.1) ng/dL
for athyreosis, 0.8 (0.4) ng/dL for sublingual thyroid, and 1.0
(0.7) ng/dL for ectopic thyroid. The mean initial dose of LT4
was 11.2 (2.3) g/kg/day. Fig. 1 shows the mean TSH values
during the first 3 years of life.

An analysis of variance detected no statistically signif-
icant differences between mean TSH values, which were
within the normal range (F=0.25, P=.91).

Table 1 shows the number of over- and undertreatment
episodes. We counted the times TSH levels were above,
below, and within the normal range and divided the number
by the number of consultations the patient attended over
3 years to obtain an index evaluating the number of under-
or overtreatment episodes. As could be observed, the num-
ber of times that the hormone was within the normal range
was higher than the number of under- or overtreatment
episodes.

These results were also analysed according to CH aeti-
ology (Table 2). The analysis of variance showed that there
were no differences in the number of episodes of increased
TSH levels according to CH aetiology (F=0.91, P=.4). How-
ever, episodes of decreased TSH levels (overtreatment)
were significantly associated with CH aetiology (F=3.30,
P=.04). Patients with athyreosis (P=.02) and sublingual
thyroid (P=.04) showed a significantly higher number of
these episodes than those with ectopic thyroid. Further-
more, patients with ectopic thyroid showed a significantly
higher number of episodes of normal TSH levels than the
other 2 groups (F=7.47, P=.002).

Relationship between normal, over-, and
undertreatment episodes and neurocognitive
variables

Statistically significant results are shown in Figs. 2 and 3.
Fig. 2 shows that episodes of decreased TSH levels
(overtreatment) had a significant inverse association with
attention performance (P=.005, r=—0.45).

Fig. 3 shows that episodes of normal TSH values were
significantly and directly associated with attention perfor-
mance (P=.02, r=0.38).
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TSH levels over the first 3 years of life
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Figure 1  TSH levels over the first 3 years of life. The x-axis shows the ages analysed and the y-axis shows mean TSH values.

Table 1  Proportion of episodes of undertreatment, overtreatment, and normal treatment.

Mean Minimum Maximum SD
No. of undertreatment episodes/consultations 1.53 0.00 5.00 1.28
No. of overtreatment episodes/consultations 3.84 0.00 10.00 2.48
No. of normal treatment episodes/consultations 4.49 0.00 9.00 2.35

Table 2 Mean number of episodes of increased, decreased, and normal TSH levels according to CH aetiology.

Aetiology Mean no. of episodes of increased TSH? N SD

Agenesis 2.00 7 1.53
Sublingual 1.57 28 1.07
Ectopic 1.21 14 1.53
Aetiology Mean no. of episodes of decreased TSH N SD

Agenesis 5.14 7 2.79
Sublingual 4.14 28 2.45
Ectopic 2.57 14 1.95
Aetiology Mean no. of episodes of normal TSH¢ N SD

Agenesis 3.29 7 1.79
Sublingual 3.89 28 2.08
Ectopic 6.29 14 2.23

@ Mean number of episodes of increased TSH levels, F=0.91, P=.4 (not statistically significant).
b Mean number of episodes of decreased TSH levels, F=3.30, P=.04 (not statistically significant), d=0.92.
¢ Mean number of episodes with normal TSH levels, F=7.47, P=.002 (not statistically significant), d=1.34.

Al (%) = 78.0486 — 4.9646*x

120

Attention index percentile

Low TSH episodes

Figure 2 Relationship between attention index (percentile) and episodes of overtreatment in the first 3 years of life. P=.005,
r=—0.45, d=0.38.
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Figure 3  Relationship between attention index (percentile) and episodes of normal treatment in the first 3 years of life. P=.02,
r=0.38, d=0.17.

In summary, the more times that TSH values were within
the normal range in the first 3 years of life, the better the
attention performance in school-aged children; the more
episodes of overtreatment detected, the poorer their per-
formance. No such association was identified for episodes
of increased TSH levels as few episodes were recorded, and
the range was narrow. These results are independent of sex
and CH aetiology.

Discussion

Our results suggest that episodes of overtreatment with
levothyroxine during the first years of life have an impact on
cognition, requiring us to prolong monitoring of TSH levels
to keep them within the normal range. In clinical practice, it
was established as a risk factor for cognition in children with
CH in the International Consensus on CH, held in Rome,*°
and rigorous monitoring of the thyroid function and diagnos-
tic re-evaluation are recommended if the thyroid is ectopic
after 3 years of treatment.

The subtle sustained-attention deficit found to be
related with episodes of overtreatment manifests without
hyperactivity'"'2; therefore, it may go unnoticed. It does
not cause severe cognitive damage with a serious impact on
academic performance, but does represent a potential limi-
tation to children’s abilities, persisting into adolescence and
adulthood.

The neurobiological value of this result should be anal-
ysed from the perspective of the brain as the target organ
for molecules with a modulating effect on basic cognitive
processes.

Time is a key concept in neurobiology, with the action of
thyroid hormones on cognition and neurodevelopment being
a clear example. The effect of hormones on neurodevelop-
ment is conditioned by the stage of the body’s life cycle and
the predominant types of brain plasticity characterising that
stage. Therefore, hormonal influence is epigenetic. As an
epigenetic factor, hormones affect behaviour through plas-
ticity processes, triggering 2 main effects: the organising
and the activating effects,3¢ which frequently overlap.

The organising effect refers to the capacity of hormones
to permanently influence the cytoarchitecture and struc-
ture of the brain during its development. The need for

thyroid hormones varies according to brain area and neu-
rodevelopmental stage. Thyroid hormones participate in
neurogenic processes, neuronal migration, axon and den-
drite formation, myelination, and synaptogenesis,*’” through
the regulation of specific genes and the activation or sup-
pression of specific receptors for these hormones in neuronal
nuclei.>*3® Genes regulated by thyroid hormones present
temporal and regional specificity in the developing brain, as
do the mentioned nuclear receptors.* The action of thyroid
hormones in the brain follows a posteroanterior sequence,
with the frontal region being the last needing these hor-
mones in the postnatal period. A lack of thyroid hormones in
early gestation has been associated with problems in visual
attention and processing and gross motor skills; when it
manifests during the final stage of pregnancy, there is risk
of alterations to contrast sensitivity and visuospatial skills.
In the postnatal period, the main areas affected are lan-
guage and memory. In both stages of brain development,
decreased levels of these hormones have an impact on cor-
ticogenesis and neuronal migration in the visual and auditory
areas and in parietal region, and affect neuronal size, struc-
ture, and migration in the hippocampus, with the resultant
deficits. 404

The activating effect is related with the activation of
target cells to facilitate behaviour in specific contexts.
These are transient influences determined by the concen-
tration of hormones in a given moment. The brain needs a
precise amount of hormones throughout the life cycle for
neurotransmission,*>“¢ and any deviation outside these lim-
its hinders normal cognitive activity.*

The occasional excess of thyroid hormones during the
period studied has both effects. The organising effect occurs
because most brain development takes place in the first
3 years after birth, and the cytoarchitecture is in a criti-
cal process of formation; the activating effect presents as
poorer performance in focus attention tasks than that of
healthy controls, as a direct consequence of the excess of
these hormones in the central nervous system.*:#

Sustained attention® is the variable most frequently
reported to be impaired in CH.""'227:50 This is a complex sys-
tem encompassing several neuronal circuits with their own
anatomy and cell structure, as well as a development pat-
tern that may or may not be modified according to age.’*>2
The maturation sequence of thyroid hormones depending
on these areas in the first 3 years of life is still to be
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defined, but the evidence suggests that the time window for
this sensitive period is wider than that reported in previous
studies.'" 234 If prolonged over a longer time, this neurode-
velopmental plasticity puts the brains of children with CH at
greater risk. Thyroid hormone levels should be frequently
monitored in children with CH in the first 3 years of life
to prevent episodes of hypothyroidism and hyperthyroidism
due to overtreatment.

Conflicts of interest

The authors have no conflicts of interest to declare.

Acknowledgements

We would like to thank the Spanish Royal Board of Trustees
for Disabilities and the Spanish Association of Neonatal
Screening.

References

. Alvarez MA, Giiell R, Gonzalez J, Seuc A, Pérez H, Robaina

R, et al. Neuropsychological development during the first two
years in children with congenital hypothyroidism screened at
birth: the Cuban experience. Screening. 1992;1:167—73.

. Alvarez M, Giiell R, Daniel L, Berazain A, Machado C, Pascual

A. Estado neurocognitivo en nifos de 8 afios con hipotiroidismo
congénito tratado precozmente. Rev Neurol. 1999;28:701—6.

. Kooistra L, Vulsma T, van der Meere J. An investigation of impul-

sivity in children with early-treated congenital hypothyroidism.
Dev Neuropsychol. 2004;26:595—610.

. Rovet J. Children with congenital hypothyroidism and their sib-

lings: do they really differ? Pediatrics. 2005;115:52—7.

. Alvarez M, Carvajal F, Renén A, Pérez C, Olivares A, Rodriguez G,

et al. Differential neurocognitive pattern of severity of disease
and treatment variables in children with congenital hypothy-
roidism. Horm Res. 2004;61:17—20.

. Alvarez Gonzalez MA, Carvajal Martinez F, Pérez Gesén C, Oli-

vares Torres A, Fernandez Yero JL, Robaina Alvarez R, et al.
Prognosis of cognition in congenital hypothyroidism follow-
ing early treatment: double effect hypothesis. Rev Neurol.
2004;38:513—7.

. Delvecchio M, Faienza MF, Acquafredda A, Zecchino C,

Peruzzi S, Cavallo L. Longitudinal assessment of levo-thyroxine
therapy for congenital hypothyroidism: relationship with aeti-
ology, bone maturation and biochemical features. Horm Res.
2007;68:105—12.

. Ben-Skowronek |, Wisniowiecka M. Replacement therapy of

secondary hypothyroidism in children born with low body
weight improves mental development. Ann Agric Environ Med.
2012;19:567—71.

. Ares. A new look at hypothyroidism. Croatia: Springer D, ed:

InTech; 2012.

. Tillotson SL. Relation between biochemical severity and intel-

ligence in early treated congenital hypothyroidism: a threshold
effect. Br Med J (Clin Res Ed). 1994;13:440—5.

. Rovet J, Alvarez MA. Attention and thyroid hormone in school

age children with congenital hypothyroidism. J Child Psychol
Psychiatry. 1996;37:579—85.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

. Rovet J, Alvarez MA. Thyroid hormone and attention in children

with congenital hypothyroidism. J Pediatr Endocrinol Metab.
1996;9:83—8.

. Van Vliet G, Polak M, editors. Thyroid gland development and

function. Suiza: Karger; 2007.

. Oerbeck B, Reinvang I, Sundet K, Heyerdahl S. Young adults

with severe congenital hypothyroidism: cognitive event related
potentials (ERPs) and the significance of an early start of thy-
roxine treatment. Scand J Psychol. 2007;48:61—7.

. Oerbeck B, Sundet K, Kase BF, Heyerdahl S. Congenital hypothy-

roidism: influence of disease severity and L-thyroxine treatment
on intellectual, motor, and school-associated outcomes in young
adults. Pediatrics. 2003;112:923—30.

. Selva KA, Harper A, Downs A, Blasco PA, LaFranchi SH.

Neurodevelopmental outcomes in congenital hypothyroidism:
comparison of initial T4 dose and time to reach target T4 and
TSH. J Pediatr. 2005;147:775—80.

. Heyerdahl S, Oerbeck B. Congenital hypothyroidism: devel-

opmental outcome in relation to levothyroxine treatment
variables. Thyroid. 2003;13:1029—38.

. Bongers-Schokking JJ, de Muinck Keizer-Schrama SM. Influ-

ence of timing and dose of thyroid hormone replacement
on mental, psychomotor, and behavioral development in chil-
dren with congenital hypothyroidism. J Pediatr. 2005;147:
768—74.

. Salerno M, Militerni R, Bravaccio C, Micillo M, Capalbo D, Di

MS, et al. Effect of different starting doses of levothyroxine
on growth and intellectual outcome at four years of age in
congenital hypothyroidism. Thyroid. 2002;12:45—-52.
Dimitropoulos A, Molinari L, Etter K, Torresani T, Lang-Muritano
M, Jenni OG, et al. Children with congenital hypothyroidism:
long-term intellectual outcome after early high-dose treat-
ment. Pediatr Res. 2009;65:242—8.

Boileau P, Bain P, Rives S, Toublanc JE. Earlier onset of treatment
orincrement in LT4 dose in screened congenital hypothyroidism:
which is the more important factor for IQ at 7 years? Horm Res.
2004;61:228—-33.

Simoneau-Roy J, Marti S, Deal C, Huot C, Robaey P, van Vliet G.
Cognition and behavior at school entry in children with congen-
ital hypothyroidism treated early with highdose levothyroxine.
J Pediatr. 2004;144:698—700.

LaFranchi SH. Should the levothyroxine starting dose be tailored
to disease severity in neonates with congenital hypothyroidism?
Nat Clin Pract Endocrinol Metab. 2008;4:658—9.

Ng SM, Anand D, Weindling AM. High versus low dose of initial
thyroid hormone replacement for congenital hypothyroidism.
Cochrane Database Syst Rev. 2009;21(1). CD006972.

Marti S, Alvarez M, Simoneau-Roy J, Leroux S, van Vliet
G, Robaey P. Effects of early high-dose levothyroxine treat-
ment on auditory brain event-related potentials at school
entry in children with congenital hypothyroidism. Horm Res.
2006;66:240—8.

Olivares A, Pérez G, Carvajal F, Pérez MC, Galan L, Alvarez
M. Differential cognitive pattern in patients with congenital
hypothyroidism according to etiology: dyshormonogenesis and
dysembryogenesis. Clin Neurophysiol. 2008;119:54.

Alvarez M, Iglesias Fernandez C, Rodriguez Sanchez A, Dulin
ifiguez E, Rodriguez Arnao MD. Episodes of overtreatment
during the first six months in children with congenital
hypothyroidism and their relationships with sustained atten-
tion and inhibitory control at school age. Horm Res Paediatr.
2010;74:114—20.

Rodriguez-Arnao MD, Rodriguez A, Dulin E. Cribado del
hipotiroidismo neonatal. In: Diéguez C, Yturriaga R, editors.
Actualizaciones en endocrinologia: Tiroides. 2nd ed Madrid: Mc
Graw-Hill-Interamericana; 2007. p. 109—16.

Peters C, Brooke I, Heales S, Ifederu A, Langham S, Hindmarsh
P, et al. Defining the newborn blood spot screening reference


http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0265
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0270
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0275
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0280
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0285
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0290
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0295
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0300
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0310
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0315
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0320
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0330
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0335
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0340
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0345
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0350
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0355
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0360
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0365
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0370
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0375
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0380
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0385
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0390
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0395
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0400
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405

232

L. Garcia Morales et al.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

interval for TSH: impact of ethnicity. J Clin Endocrinol Metab.
2016;101:3445—-9.

Léger J, Olivieri A, Donaldson M, Torresani T, Krude H, van
Vliet G, et al. European Society for Paediatric Endocrinology
consensus guidelines on screening diagnosis, and manage-
ment of congenital hypothyroidism. J Clin Endocrinol Metab.
2014;99:363—84.

UK Newborn Screening Programme Centre: Newborn blood spot
screening in the UK: Policies and standards. April 2005. Available
from: http://newbornscreening-bloodspot.org.uk

Rosvold HE, Mirsky AF, Sarason |, Bransome EDJ, Beck LH. A con-
tinuous performance test of brain damage. J Consult Psychol.
1956;20:343—-50.

Alvarez M, Carvajal F, Fernandez Yero JL, Carlos N, Mar C,
Robaina R, et al. Manual de trabajo de la red nacional para
la evaluacion neurocognitiva del nifio con hipotiroidismo con-
génito. La Habana: UNICEF; 2006.

Rovet J, Daneman D. Congenital hypothyroidism. A review of
current diagnostic and treatment practices in relation to neu-
ropsychologic outcome. Pediatr Drugs. 2003;5:141-9.

Wong A, Alvarez M. Hormonas, cerebroy conducta. Notas para la
practica de la psicologia en la endocrinologia. Rev Cub Endocr.
2013;24:57—69.

Alvarez M, Trapaga M, Morales C. Principios de neurociencias
para psicologos. 2nd ed. Buenos Aires: Paidos; 2013.

Ahmed OM, El-Gareib AW, El-Bakry AM, Abd El-Tawab SM, Ahmed
RG. Thyroid hormones states and brain development interac-
tions. Int J Dev Neurosci. 2008;26:825—6.

Rastogi MV, LaFranchi ~ SH.  Congenital  hypothy-
roidism. Orphanet J Rare Dis. 2010;5. Available from:
http://www.ojrd.com/content/5/1/17

Bernal J. Thyroid hormone receptors in brain development and
function. Nat Clin Pract Endocrinol Metab. 2007;3:249—59.
Rovet J. The role of thyroid hormones for brain develop-
ment and cognitive function. In: Szinnai G, editor. Paediatric
thyroidology. Endocrine development. Basel: Karger; 2014. p.
26—43.

1.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

Clairman H, Skocic J, Lischinsky JE, Rovet J. Do children with
congenital hypothyroidism exhibit abnormal cortical morphol-
ogy? Pediatr Res. 2015;78:286—97.

Rivas M, Naranjo JR. Thyroid hormones, learning and memory.
Genes Brain Behav. 2007;6 Suppl. 1:40—4.

Willoughby KA, McAndrews MP, Rovet JF. Accuracy of episodic
autobiographical memory in children with early thyroid hor-
mone deficiency using a staged event. Dev Cogn Neurosci.
2014;9:1—11.

. Willoughby KA, McAndrews MP, Rovet JF. Effects of maternal

hypothyroidism on offspring hippocampus and memory. Thyroid.
2014;24:576—84.

Lauder JM, Krebs H. Do neurotransmitters, neurohumors and
hormones specify critical periods. In: Greenough WT, Juraska
JM, editors. Developmental neurophysiology. New York: Aca-
demic Press; 1986. p. 120—74.

Puymirat J, Luo M, Dussault H. Immunocytochemical local-
ization of thyroid hormone nuclear receptors in cultured
hypothalamic dopaminergic neurons. Neuroscience. 1989;30:
443—-9.

Alvarez MA, Rovet J. Attentional processing in hyperthyroid chil-
dren before and after treatment. J Pediatr Endocrinol Metab.
1996;9:1-7.

Olivares A, Carlos N, Mar C, Pérez C, Carvajal F, Rojas E, et al.
Atencion sostenida en nifos en edad escolar con hipotiroidismo
congénito. Rev Cub Endocr. 2004;15.

Posner MI. Evolution and development of self regulation.
Seventy-seventh James Arthur Lecture on the evolution of the
human brain. New York: American Museum of Natural History;
2008.

Rueda R, Fan J, McCandliss BD, Halparin J, Gruber D, Pappert
L, et al. Development of attentional networks in childhood.
Neuropsychology. 2004;42:1029—40.
Posner MI. Imaging attention
2012;61:450—6.

Raz A. Anatomy of attentional networks. The anatomical
record. Part B New Anat. 2004;281B:21—36.

networks. Neuroimage.


http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0405
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0410
http://newbornscreening-bloodspot.org.uk/
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0420
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0425
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0430
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0435
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0440
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0445
http://www.ojrd.com/content/5/1/17
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0455
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0460
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0465
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0470
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0475
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0480
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0485
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0490
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0495
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0500
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0505
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0510
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0515
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0515
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0515
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0515
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0515
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0515
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0515
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0515
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0515
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0515
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520
http://refhub.elsevier.com/S2173-5808(19)30074-4/sbref0520

	Sustained attention in school-age children with congenital hypothyroidism: influence of episodes of overtreatment in the f...
	Introduction
	Subjects and methods
	Neurocognitive variables
	Statistical analysis
	Results
	Results from general follow-up and endocrine analysis
	Relationship between normal, over-, and undertreatment episodes and neurocognitive variables

	Discussion
	Conflicts of interest
	Acknowledgements
	References


