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A B S T R A C T

Background

Congenital hypothyroidism (CHT) aGects approximately one in 3000 to 4000 infants. CHT is one of the most common preventable causes of
learning diGiculties. Optimal management of CHT requires early diagnosis and prompt treatment to avoid abnormal neurodevelopmental
outcome.  One of the main issues in the management of CHT relates to the initial dose of levothyroxine to be used in order to achieve
optimal results in terms of intellectual development. Currently, it remains unclear whether high dose thyroid hormone replacement is
more eGective than low dose in the treatment of CHT. Further research is required to determine an appropriate dose that improves mental
and psychomotor developmental outcomes.

Objectives

To determine the eGects of high versus low dose of initial thyroid hormone replacement for congenital hypothyroidism.

Search methods

Randomised controlled trials were identified by searching The Cochrane Library, MEDLINE and EMBASE and reference lists of published
papers.

Selection criteria

Randomised controlled clinical trials investigating the eGects of high versus low dose of initial thyroid hormone replacement for congenital
hypothyroidism were included.

Data collection and analysis

Both authors independently selected trials, assessed risk of bias and extracted data.

Main results

The initial search identified 1014 records which identified 13 publications for further examination. AKer screening the full text of the 13
selected papers, only one study evaluating 47 babies finally met the inclusion criteria. Using the same cohort at two diGerent time periods,
the study investigated the eGects of high versus low dose thyroid hormone replacement in relation to (1) time taken to achieve euthyroid
status and (2) neurodevelopmental outcome. The study reported that a high dose is more eGective in rising serum thyroxine and free
thyroxine concentrations to the target range and earlier normalisation of thyroid stimulating hormone compared to a lower dose. Similarly,
full scale intelligence quotient was noted to be significantly higher in children who received the high dose compared to the lower dose.
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However, the verbal intelligence quotient and performance intelligence quotient were similar in both groups. Growth and adverse eGects
were not reported in the included trial.

Authors' conclusions

There is currently only one randomised controlled trial evaluating the eGects of high versus low dose of initial thyroid hormone
replacement for CHT. There is inadequate evidence to suggest that a high dose is more beneficial compared to a low dose initial thyroid
hormone replacement in the treatment of CHT.

P L A I N   L A N G U A G E   S U M M A R Y

High versus low dose of initial thyroid hormone replacement for congenital hypothyroidism

Congenital hypothyroidism is a condition that aGects infants from birth and results from a missing or abnormally developed thyroid
gland, abnormal production of thyroid hormones or a failure of the pituitary gland to stimulate thyroid hormone production. It aGects
approximately 1 in 3000 to 4000 newborn infants and early diagnosis and treatment is very important to achieve a good outcome.Treatment
of congenital hypothyroidism consists of a daily dose of thyroid hormone (thyroxine). However, the initial dose of thyroxine required to
improve outcomes for infants with this condition is unclear and has been the subject of several studies. Some studies have suggested that
when infants with congenital hypothyroidism are treated with a higher dose of thyroxine compared with the standard dose, this results in
earlier normalisation of the their thyroid hormones and leads to better developmental outcome and intelligence.

There is currently only one study reporting on 47 babies that fulfils our review criteria and compares diGerent high dose versus low dose
of initial replacement thyroxine for the treatment of congenital hypothyroidism. There is not enough evidence to suggest that a high
dose is more beneficial than a low dose therapy. Growth and adverse eGects were not reported in the included study. There should be
more randomised controlled trials to assess the eGects of high versus low dose of initial thyroid hormone replacement for congenital
hypothyroidism.
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B A C K G R O U N D

Description of the condition

Congenital hypothyroidism (CHT) is one of the most common
preventable causes of learning diGiculties with a prevalence of
approximately 1 in 3000 to 4000 births (AAP 1993; LaFranchi 1999).
In the majority of cases, the disorder is permanent and results
from an abnormality in thyroid gland development (dysgenesis
or agenesis) or a defect in thyroid hormonogenesis but rarely
it can be due to pituitary or hypothalamic abnormality (central
or secondary/tertiary hypothyroidism) (AAP 1993; Song 2001).
Occasionally, the altered neonatal thyroid function is transient, due
to the transplacental passage of maternal medication, maternal
blocking antibodies, or iodine deficiency or excess (Brown 1996;
Calaciura 2002; Haddow 1999).

CHT can result in poor cognitive development, school delay and
behavioural problems (Gruters 2002; Oerbeck 2003; Rovet 2002).
Routine screening programmes have resulted in early diagnosis
and treatment with levothyroxine (L-T4) which in turn have led to
a marked improvement in overall prognosis (Hulse 1984; Murphy
1986). The age at which treatment is started, the initial dose and
time take to achieve and maintain the target ranges for thyroxine
(T4) and thyroid stimulating hormone (TSH) play an important role
in achieving normal outcome (Grant 1992).

Description of the intervention

There are varying reports for follow-up studies of intellectual
development in children with CHT treated early (Heyerdahl
1991; Murphy 1986; Salerno 1999). It is recommended that early
normalisation of TSH is one of the aims in the management of
CHT (Heyerdahl 1991; Murphy 1986; Ng 2004). Studies have shown
that delayed TSH normalisation was significantly related to plasma
T4 levels and dosage of L-T4, suggesting that this may be due to
undertreatment in the initial stage (Abusrewil 1988; Brown 1996;
Heyerdahl 1991). The initial starting dose of L-T4 (conventional
dose of 5 to 10 μg/kg/day versus high dose 10 to 15 μg/kg/day)
has been the subject of previous studies (Campos 1995; Dubuis
1996; Salerno 2002). Initial doses of L-T4 of 10 to 15 μg/kg/day
have been reported to result in normalisation within three weeks
whereas doses of 8 μg/kg/day result in normalisation within 6 to
8 weeks (Campos 1995; Fisher 1989; Germak 1990; Rovet 1995).
In addition, early high dose L-T4 has been reported to close
the developmental gap and normalise intelligence quotient (IQ)
(Dubuis 1996; Bongers-Schokking 2000; Rovet 1995; Simoneau-
Roy 2004). A starting L-T4 dose of 10 to 15 mcg/kg/day is
currently recommended by the European Society for Paediatric
Endocrinology (ESPE) (Working group 1999).

The recommended goal of therapy is to normalise blood T4
concentrations within 2 to 3 weeks and blood TSH concentrations
within one month (AAP 1993; Song 2001). Outcome studies by
Song et al showed that children with CTH who took the longest
time to normalise their thyroid hormones had greater diGiculty
in tasks of attention and memory compared with children who
normalised their thyroid function earlier (Song 2001). Although a
lower initial dose (less than 10 µg/kg/day) of L-T4 may achieve this,
a higher dose (greater than 10 µg/kg/day) appears to normalise the
serum T4 concentrations in three days and maintain the TSH in the
target range within two weeks of therapy (Bakker 1995). However,
the impact on long-term outcomes is controversial. Consequently,

one of the major outstanding issues in the management of CHT
concerns the amount of the initial levothyroxine dose to be used
in the initial treatment of CHT, which may give optimal result
in terms of intellectual development. It is thus important to
establish the evidence regarding potential benefits of initial dosage
requirements in the treatment of CH.

Adverse e8ects of the intervention

The use of a high dose in the initial treatment is controversial as it is
reported to be associated with behavioural problems, poor visual
motor skills and numerical reasoning (Schwartz 1994; Rovet 1995) .
There are studies that showed normal outcome in relation to IQ
even with lower doses of L-T4 (Campos 1995; Rovet 1995).

Why it is important to do this review

Although several reports have been published describing normal IQ
values among patients with CHT treated initially with low dosages,
more recent studies have demonstrated better outcomes with high
L-T4 dosages compared to low dosages.This review tries to establish
evidence that high dose treatment of thyroxine in CHT improves
neurodevelopmental outcome, growth or behaviour in infants with
CHT.

O B J E C T I V E S

To assess the eGects of high versus low dose of initial thyroid
hormone replacement for congenital hypothyroidism.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled clinical trials.

Types of participants

All children diagnosed with congenital hypothyroidism based
on a neonatal congenital hypothyroidism screening programmes
according to the appropriate diagnostic criteria of the time.

Types of interventions

Low dose of levothyroxine (LT-4) of 5 to 9.9 μg/kg/day (standard
dose regime) versus high dose of 10 to 15 μg/kg/day (high dose
regime).

Types of outcome measures

Primary outcomes

• cognitive development (for example intelligence quotient
(IQ), language, visio-spatial processing, selective memory,
auditory discrimination, academic achievement, attention and
behavioural problems;

• growth and increased growth rate;

• adverse eGects.

Secondary outcomes

• morbidity;

• all-cause mortality;

• development of hyperthyroidism;

• suppression of thyroid stimulating hormone (TSH),
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• health-related quality of life;

• costs.

Covariates, e8ect modifiers and confounders

• compliance with the treatment;

• age treatment is initiated;

• age at which target range for TSH and thyroxine (T4) are
achieved;

• length of time TSH is maintained in the target range during first
year of life.

Timing of outcome measurement

Outcome measurements will be assessed according to the
following intervals:

• short term: less than 12 months;

• medium term: 1 to 5 years;

• long-term: more than 5 years.

Search methods for identification of studies

Electronic searches

We used the following sources for the identification of trials:

• The Cochrane Library

• MEDLINE

• EMBASE

We also searched databases of ongoing trials: Current Controlled
Trials (www.controlled-trials.com - with links to other databases of
ongoing trials).
The described search strategy (see for a detailed search strategy
under Appendix 1) was used for MEDLINE. For use with EMBASE, The
Cochrane Library and the other databases this strategy was slightly
adapted.

If additional key words of relevance were detected during any of
the electronic or other searches we planned to modify electronic
search strategies incorporating these terms. Studies published in
any language were included.

Searching other resources

We tried to identify additional studies by searching the reference
lists of included trials and (systematic) reviews, meta-analyses and
health technology assessment reports noticed.

Data collection and analysis

No analysis was possible as only one RCT was included

Selection of studies

To determine the studies to be assessed further, two reviewers
(SN, DA) independently scanned the abstract, title or both sections
of every record retrieved. All potentially relevant articles were
reviewed as full text. Interrater agreement for study selection was
measured using the kappa statistic (Cohen 1960). DiGerences were
marked and if these studies were later on included, the influence
of the primary choice was subjected to a sensitivity analysis. Where
diGerences in opinion existed, they were resolved by the third
reviewer (AW). The third reviewer also proof read the review at
diGerent stages. If resolving disagreement was not possible, the

article was added to those 'awaiting assessment' and authors
were contacted for clarification. An adapted QUOROM (quality
of reporting of meta-analyses) flow-chart of study selection is
attached (Moher 1999).

Dealing with duplicate publications

In the case of duplicate publications and companion papers of
a primary study, we tried to maximise yield of information by
simultaneous evaluation of all available data. In cases of doubt, the
original publication (usually the oldest version) obtained priority.

Data extraction and management

For studies that fulfilled inclusion criteria, two authors (SN, DA)
independently abstracted relevant population and intervention
characteristics using standard data extraction templates (for details
see Characteristics of included studies, Table 1, Appendix 2 and
Appendix 3) with any disagreements being resolved by discussion,
or if required by a third party. Any relevant missing information
on the trial was sought from the original author(s) of the article, if
required.

Assessment of risk of bias in included studies

Two authors (SN, DA) assessed each trial independently (for details
see Characteristics of included studies). Possible disagreement
would be resolved by consensus, or with consultation of a
third party in case of disagreement. We planned to explore the
influence of individual quality criteria in a sensitivity analysis (see
under 'sensitivity analyses'). Interrater agreement for key quality
indicators would be calculated using the kappa statistic (Cohen
1960). In cases of disagreement, the rest of the group would consult
and a judgement would be made based on consensus.

Measures of treatment e8ect

The authors planned to carry out statistical analysis using the
Review Manager soKware. Fixed-eGect meta-analysis for combining
data in the absence of significant heterogeneity if trials were
suGiciently similar would be used. If heterogeneity was found
this would have been explored by sensitivity analysis followed by
random-eGects meta-analysis if required.

Dealing with missing data

Relevant missing data were planned to be obtained from authors, if
feasible. Evaluation of important numerical data such as screened,
eligible and randomised patients as well as intention-to-treat
(ITT) and per-protocol (PP) population were carefully performed.
Attrition rates, for example drop-outs, losses to follow-up and
withdrawals were investigated. Issues of missing data, ITT and PP
were critically appraised and compared to specification of primary
outcome parameters and power calculation.

Assessment of heterogeneity

In the event of substantial clinical or methodological or statistical
heterogeneity, study results would not be combined by means
of meta-analysis. Heterogeneity would be identified by visual

inspection of the forest plots, by using a standard χ2-test and a
significance level of α = 0.1, in view of the low power of such

tests. Heterogeneity would be specifically examined with I2 (Higgins

2002), where I2 values of 50% and more indicate a substantial level
of heterogeneity (Higgins 2003). If heterogeneity was found, we
would attempt to determine potential reasons for it by examining
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individual study characteristics and those of subgroups of the main
body of evidence.

Assessment of reporting biases

Funnel plots would be used in an exploratory data analysis to
assess for the potential existence of small study bias. There are a
number of reasons for the asymmetry of a funnel plot, including
true heterogeneity, design of studies and publication bias (Sterne
2001). Therefore, we did not place undue emphasis on this tool (Lau
2006).

Data synthesis

Data would be summarised statistically if they were available,
suGiciently similar and of suGicient quality. Statistical analysis were
performed according to the statistical guidelines referenced in the
newest version of the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2008).

Sensitivity analysis

We planned to perform sensitivity analyses in order to explore the
influence of the following factors on eGect size:

• repeating the analysis excluding unpublished studies;

• repeating the analysis taking account of study quality, as
specified above;

• repeating the analysis excluding any very long or large studies
to establish how much they dominate the results;

• repeating the analysis excluding studies using the following
filters: diagnostic criteria, language of publication, source of
funding (industry versus other), country.

The robustness of the results would be tested by repeating the
analysis using diGerent measures of eGects size (relative risk, odds
ratio etc.) and diGerent statistical models (fixed- and random-
eGects models).

R E S U L T S

Description of studies

Results of the search

The initial search identified 1014 records, from these,13 full
publications were identified for further examination. The other
studies were excluded on the basis of their abstracts because they
were not relevant to the question under study (see Figure 1 for
details of the amended QUOROM (quality of reporting of meta-
analyses) statement) flow-chart of study selection). AKer screening
the full text of the selected publications, only one study finally met
the inclusion criteria.

 

Figure 1.   Amended QUOROM (quality of reporting of meta-analyses) statement) flow-chart of study selection

 
Included studies

One trial was included in this review . This reported a sample size of
47 participants and the trial was published in two phases described
below.

Selva 2002

A single centre, randomised controlled trial of 47 infants
investigating the eGectiveness of three diGerent initial doses in
achieving early euthyroid status. The trial had three arms that
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were randomly assigned to three diGerent starting dosages for
the initiation of treatment for congenital hypothyroidism (CHT)
detected through a screening programme and confirmed by
laboratory investigations. The infants in the first arm received a
dose of 37.5 mcg/day (group 1), the second arm 62.5 mcg/day
for three days followed by 37.5 mcg/day (group 2) and the third
arm 50 mcg/day (group 3). The serum T4, free T4, free T3 and
TSH concentrations were measured at baseline before onset of
treatment and aKer 1, 2, 4, 8 and 12 weeks. No changes were
made to the initial treatment dose during the first two weeks of
treatment but subsequent dosages were altered to maintain the T4
concentrations in the target range using a standard protocol.

Selva 2005

In the second follow-up phase of the study , children from the above
study were followed up between 21 months and 8 years of age
to assess their neurodevelopment. Sixteen children were lost to
follow-up and the remaining 31 children were assessed. In addition
to comparing the neurodevelopmental outcomes of children who
received varying initial doses of treatment, a comparison was also
made with unaGected sibling controls aged between 43 months
and 14 years. All cognitive tests were administered by the same
person blinded to the study cohort, disease severity and control
participant status. Three diGerent age appropriate cognitive tests
were used. Children below four years of age underwent the 'Mullen
Scales for Early Learning' test, those between 4 and 6 years
were assessed with the 'Wechsler Preschool and Primary Scale
of Intelligence- Revised (WPPSI-R)' test and children more than
six years were evaluated with the 'Wechsler Intelligence Scale for
Children, Third edition (WISC III)' test.

Excluded studies

Twelve studies had to be excluded aKer careful evaluation of the full
publication. Main reasons for exclusion were non-randomisation
(for details see Characteristics of excluded studies).

Risk of bias in included studies

In order to assess the risk of bias in the included study, the
authors assessed the methodological quality of the included trial
using criteria suggested by Jüni for the following dimensions:
concealment of allocation; generation of the randomisation
sequence; intention-to-treat; and level of blinding reported Juni
2001. The dimensions, concealment of allocation, generation of the
randomisation sequence and intention-to-treat were categorised
as adequate, unclear or inadequate which related to a low,
unclear or high risk of bias respectively. RCTs were planned to
be categorised according to whether double-blinding had been
reported or not. The more people blinded to an intervention relates
to a decreasing risk of bias to the results.

Allocation

The included trial stated that allocation was randomised, but did
not describe the method of randomisation used. We therefore
judged the risk of bias due to the generation of the randomisation
sequence as unclear in that trial. Allocation concealment was not
described.

Blinding

The trial did not report blinding conditions.

Incomplete outcome data

The trial did not explicitly state that an intention-to-treat analysis
was performed. Neither did it state that any participants deviated
from the randomised group to which they were assigned to.
Therefore we judged the risk of bias to be unclear in this trial. There
were 16 participants that were lost to follow-up and these were
described. We judged this risk of this bias to be low.

Selective reporting

We were unable to identify any selective reporting in the included
trial, but did not have any access to the original trial protocols
to definitely confirm this; we therefore conclude that there is an
unclear risk of bias due to selective reporting.

Other potential sources of bias

Participants were selected from a restricted geographical area in
proximity to the hospital on the basis of the screening program for
identifying CHT babies. This may present a potential risk of bias due
to pre-selection of participants.

E8ects of interventions

Primary outcomes  

• Cognitive development: Participants who were on higher initial
dose of 50 mcg/day L-thyroxine had higher full scale IQ scores
compared to participants who were on lower initial dose
of 37.5mcg/day. Verbal IQ, performance IQ and achievement
scores did not diGer among the three groups.

• Growth and increased growth rate: These outcomes were not
reported.

• Adverse eGects: No adverse eGects were described.

Secondary outcomes  

The outcomes morbidity, all-cause mortality, development of
hyperthyroidism, suppression of thyroid stimulating hormone
(TSH), health-related quality of life and costs were not reported.

Covariates, e8ect modifiers and confounders

Selva 2002 reported full compliance with treatment during the 12
week study follow-up. The age at which treatment was initiated
was not reported. Participants on an initial dose of 50 mcg/day
(12.5 to 16 mcg/kg/day) (group 3) normalised TSH within two
weeks of treatment. Participants on an initial dose of 37.5 mcg/day
(9.3 to 12 mcg/kg/day) (group 1) normalised TSH within 12 weeks
of treatment. Participants on an initial dose of 62.5 mcg/day for
three days followed by 37.5 mcg/day never achieved normal TSH
concentrations. Length of time TSH was maintained in the target
range during the first year of life was not reported.

D I S C U S S I O N

This review found only one randomised controlled trial which
examined the eGects of high versus low dose of initial thyroid
hormone replacement for congenital hypothyroidism (CHT).

This study had limitations in methodological quality. The trial
(Selva 2002) was conducted in a single centre comprising of 47
infants with a birth weight between 3 to 4 kg, of which 37% (16
children) were lost to follow-up for the second phase of the study
(Selva 2005). The trial had three arms that were randomly assigned
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to three diGerent starting dosages for the initiation of treatment
for CHT. Consequently, it did not fully match our initial protocol
description of groups as 'low dose' (L-thyroxine (LT-4): 5 to 9.9 μg/
kg/day standard dose regime) and 'high dose' (10 to 15 μg/kg/day).
For the purpose of this review, we assigned group 1 of the trial as
low initial dose based on the calculated dose of 9.3 to 12 μg/kg/day
and group 3 of the trial as high initial dose based on the calculated
dose of 12.5 to 16 μg/kg/day.

The study found that the serum T4 concentrations reached the
recommended target range by three days of treatment in the high
dose group but took one week in the low dose group. However, the
infants in the high dose group exceeded the upper limits of target
range during the first two weeks albeit without any adverse side
eGects. Similarly, infants in the high dose group had their TSH levels
in the normal range by two weeks whereas in the low dose group a
normal range was achieved at about 12 weeks.

In the second phase of the study (Selva 2005), 16 children were
lost to follow-up and the remaining 31 children were assessed
between 21 months and 8 years of age for their neurodevelopment.
Consequently, diGerent tests were applied to diGerent age groups.
The study noted that the full scale IQ scores in the high dose group
was significantly higher than in the low dose group. However, verbal
IQ, performance IQ and achievement scores did not diGer among
the three groups

These findings must be interpreted with caution because of several
limitations. The number of participants in the trial is very small
and authors do not explain how the sample size was calculated.
Similarly, they do not describe the randomisation process and
allocation concealment and how successful it was except in relation
to screening and diagnostic criteria. In the first phase of the study,
authors report P-values to illustrate significant diGerences between
high and low dose groups in achieving early euthyroid status but
do not provide confidence intervals to estimate the eGect size.
Similar limitations apply to the second follow-up phase of the
study. In addition, diGerent assessment methods were used to
assess results at diGerent ages but the results of these assessments
were combined in calculating mean scores for the two groups.

Early high dose L-T4 has been reported to close the developmental
gap and normalise IQ (Dubuis 1996 ; Salerno 2002, Simoneau-
Roy 2004), but may be associated with internalising behavioral
and concentration problems later in life (Rovet 1995). However,
a cohort study of 49 adults with early treated CHT and sibling
controls showed that no adverse eGects of high dose thyroxine
were found on measures of memory, attention and behavioural
problems (Oerbeck 2003). A recent retrospective study of high
versus low initial doses of L-T4 has found no evidence of sustained
overgrowth up to three years of age while a higher dose of L-T4
achieved normalisation of thyroid hormones several months earlier
than the lower dose regime (Jones 2008).

Although results from one randomised controlled trial suggest that
a high initial dose in the treatment of CHT is likely to achieve early
euthyroid status and improve full-scale IQ scores, the evidence is
insuGicient to suggest a high dose is more eGective than a low dose

in the initial management of CHT. Important quality criteria of the
trial included were not reported adequately. Therefore, we were
unable to make firm conclusions about the quality of the trial based
on the evidence that was reported in the trial.

From our review, no conclusive benefit of improved
neurodevelopmental outcome can be deduced from the eGects of
high dose of initial thyroid hormone replacement for congenital
hypothyroidism. Although results from one randomised controlled
trial found significant improvements in full-scale IQ scores but
no significant diGerences in verbal IQ, performance IQ and
achievement scores, this raises the question if there is any
real benefit from this intervention while current guidelines
nevertheless advocate the use of higher thyroxine treatment doses
in CHT.

The importance of establishing clear beneficial outcomes for high
dose initial replacement of thyroxine in CHT is therefore of major
clinical relevance.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

At present, there is insuGicient evidence from randomised
controlled trials to evaluate the eGectiveness of high versus
low dose of initial thyroid hormone replacement for congenital
hypothyroidism (CHT). Trials with definite clinical outcomes are
essential in evaluating the potential of high dose treatment of CHT.
There is still a need for RCTs to evaluate safety and eGicacy in the
treatment of CHT.

Implications for research

This systematic review has identified the need for a well-designed,
adequately powered, multi-centred randomised controlled trial
on evaluating the eGects of high versus low dose of
initial thyroid hormone replacement for the treatment of
congenital hypothyroidism (CHT). Outcome measures such
cognitive development (for example intelligence quotient (IQ),
language, visio-spatial processing, selective memory, auditory
discrimination, academic achievement, attention and behavioural
problems), growth and increased growth rate should be stated and
trials be adequately powered to obtain reliable results. At present,
with only one RCT, it cannot be stated that high doses of initial
thyroid hormone replacement are eGicacious and safe in infants
with CHT. Therefore, more RCTs are needed to evaluate the eGects
of high dose versus low dose in the treatment of CHT. We would
urge trialists to recognise that the results of individual randomised
controlled trials are likely to be included in systematic reviews
such as this. They should therefore consider standardising the
presentation of outcomes to enable the data to be aggregated.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomised controlled trial

Participants 47 babies with congenital hypothyroidism detected by newborn screening

Interventions Participants were randomly assigned to 3 dosage arms of 37.5 mcg/day (group 1), 62.5 mcg/day for 3
days followed by 37.5 mcg/day (group 2) and 50 mcg/day (group 3)

Outcomes 1) Time to normalisation of TSH during the first 12 weeks of CHT treatment

Study details Initial dose of 50mcg/day (12-17mcg/kg/day) (group 3) normalised TSH by 2 weeks of treatment. Initial
dose of 37.5mcg/day (9-3-12 mcg/kg/day) (group 1) normalised TSH by 12 weeks of treatment. Initial
dose of 62.5mcg/day for 3 days followed by 37.5 mcg/day never achieved normal TSH concentrations

Publication details J Pediatr 2002; 141:786-92

Stated aim of study Quote "The first objective of our study was to determine the ideal replacement dose of L-thyroxine in
infants with CH as judged by the time course of rise in T4 and free T4 and fall in TSH, by using 3 treat-
ment arms. A second objective was to compare the rise in T4 and free T4 and fall in TSH between mild
and severe cases of CH within each treatment group. A third objective was to reexamine the “target” T4
and free T4 range in the first 2 weeks of therapy, with the use of the above regimens, as judged by the
corresponding TSH concentrations".

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Described as randomised, but no details of method given

Allocation concealment? Unclear risk Not described

Blinding? 
All outcomes

Unclear risk Did not report blinding of investigators

Incomplete outcome data
addressed? 
All outcomes

Low risk Described as no losses to follow-up

Free of selective report-
ing?

Unclear risk Unable to identify any selective reporting in the included trial as did not have
any access to the original trial protocols

Selva 2002 
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Free of other bias? Unclear risk Participants were selected from a restricted geographical area in proximity to
the hospital on the basis of the screening program for identifying congenital
hypothyroidism babies. This may present a potential risk of bias due to pre-se-
lection of participants.

Selva 2002  (Continued)

 
 

Methods Randomised controlled trial. follow-up study

Participants 47 babies with congenital hypothyroidism detected by newborn screening

Interventions Participants were randomly assigned to 3 dosage arms of 37.5 mcg/day (group 1), 62.5 mcg/day for 3
days followed by 37.5 mcg/day (group 2) and 50 mcg/day (group 3)

Outcomes Neurodevelopment assessment using Mullen Scales of Early learning, Weschler Preschool and Primary
Scale of Intelligence-revised, Weschler Intelligence Scale for Children, Wide Range of Acheivement Test
and Child Behavioural Checklist

Study details Participants who were on higher initial dose of 50mcg/day L-thyroxine had higher full scale IQ scores
compared to participants who were on lower initial dose of 37.5mcg/day. verbal IQ, performance IQ
and achievement scores did not differ among the three groups.

Publication details J Pediatr 2005; 147:775-80

Stated aim of study Quote "Our goal was to compare neurodevelopmental outcomes, particularly cognition, academic
achievement, and attention/behavior, among the 3 treatment groups. In addition, we investigated the
effect of CH severity, differences (if any) between CH subjects and their unaffected siblings, and the ef-
fect of the timing of thyroid function normalization on neurodevelopmental outcomes in all treatment
cohorts".

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Described as randomised, but no details of method given.

Allocation concealment? Unclear risk Not described

Blinding? 
All outcomes

Unclear risk Did not report blinding of investigators

Incomplete outcome data
addressed? 
All outcomes

Low risk 16 participants were lost to follow up and reasons were described.

Free of selective report-
ing?

Unclear risk Unable to identify any selective reporting in the included trial, but did not have
any access to the original trial protocols

Free of other bias? Unclear risk Participants were selected from a restricted geographical area in proximity to
the hospital on the basis of the screening program for identifying congenital
hypothyroidism babies. This may present a potential risk of bias due to pre-se-
lection of participants.

Selva 2005 
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Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Bongers-Schokking 2000 This is a non-randomised clinical controlled trial studying the timing and dose of thyroid hormone
replacement on development in infants with CHT.

Bongers-Schokking 2005 This is a non-randomised clinical controlled trial studying the timing and dose of thyroid hormone
replacement on development in infants with CHT.

Campos 1995 This is a non-randomised clinical controlled trial studying the outcome of low dose initial thyroxine
therapy for CHT.

Cassio 2003 This is a randomised controlled clinical trial of thyroxine (T4) plus triiodothyronine (T3) versus T4
alone in CH patients.

Chiesa 1994 This is a non-randomised clinical controlled trial studying the growth of children with CHT before
and during treatment.

Dubuis 1996 This is a non-randomised clinical controlled trial studying the outcome of severe CHT using early
high dose T4 therapy.

Gunn 1996 This is a non-randomised clinical controlled trial.

Salerno 2002 This is a non-randomised clinical controlled trial studying the effect of different starting doses of T4
on growth and outcome at four years of age in CHT.

Schwartz 1994 This is a non-randomised clinical controlled trial studying the outcome in children with CHT treat-
ed with varying amounts of T4 during first 2 years of life. This does not fulfill the objective of the re-
view.

Simoneau- Roy 2005 This is a non-randomised clinical controlled trial.

Touati 1997 This is a non-randomised clinical controlled trial.

Vanhole 1997 This is a randomised clinical controlled trial looking at replacement thyroxine therapy in hypothy-
roxinaemia of prematurity and not in congenital hypothyroidism.

CHT = congenital hypothyroidism
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study ID intervention [n] screened [n] randomised [n] safety [n] ITT [n] finishing study comments

Selva 2002 Intervention (I): L-thyroxine 50 mcg/day

Control1 (C1): L-thyroxine 37.5mcg/day

Control 2 (C2): loading dose 50 mcg/day for 3
days, 
followed by 37.5mcg/day

I: nr

C1: nr

C2: nr

I: 15

C1: 15

C2: 17

Total: 47

I: nr

C1: nr

C2: nr

I: nr

C1: nr

C1: nr

I: 15

C1: 15

C2: 17

Total: 47
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A P P E N D I C E S

Appendix 1. Search strategy

 

Search terms

Unless otherwise stated, search terms were free text terms; exp = exploded MeSH: Medical Subject Heading (Medline medical index
term); the dollar sign ($) stands for any character(s); the question mark (?) = substitute for one or no characters; ab = abstract; ti = ti-
tel; ot = original titel; pt = publication type; sh = MeSH: Medical subject heading (MEDLINE medical index term); adj = adjacency. 
 
1.exp Congenital Hypothyroidism/ 
2.(congenital adj3 (myx?edema$ or hypothyroidism$)).tw,ot. 
3.1 or 2 
 
4.Randomized Controlled Trial.pt. 
5.Controlled Clinical Trial.pt. 
6.Randomized Controlled Trials.sh. 
7.Random Allocation.sh. 
8.Double-Blind Method.sh. 
9.Single-Blind Method.sh. 
10.or/4-9 
11.clinical trial.pt. 
12.Clinical Trials.sh. 
13.(clinic$ adj25 trial$).tw,kf,ot. 
14.((singl$ or doubl$ or trebl$ or tripl$) adj (mask$ or blind$)).tw,kf,ot. 
15.Placebos.sh. 
16.placebo$.tw,kf,ot. 
17.random$.tw,kf,ot. 
18.Research Design.sh. 
19.(latin adj square).tw,kf,ot. 
20.or/11-19 
21.comparative study.pt. 
22.Evaluation Studies.sh. 
23.Follow-up Studies.sh. 
24.Prospective Studies.sh. 
25.(control$ or prospectiv$ or volunteer$).tw,kf,ot. 
26.Cross-Over Studies.sh. 
27.or/21-26 
28.10 or 20 or 27 
29.limit 28 to animals 
30.limit 28 to humans 
31.29 not 30 
32.28 not 31 
 
33.exp "Review Literature"/ 
34.exp Technology Assessment, Biomedical/ 
35.exp Meta-Analysis/ 
36.meta-analysis.pt. 
37.((review$ or search$) adj10 (literature or medical database$ or medline or pubmed or 
embase or cochrane or cinhal or psychinfo or psychlit or healthstar or biosis or current 
content$ or systemat$)).tw,kf,ot. 
38.hta.tw,kf,ot. 
39.(health technology adj6 assessment$).tw,kf,ot. 
40.(meta analy$ or metaanly$ or meta?analy$).tw,kf,ot. 
41.or/33-40 
42.32 or 41 
 
43.3 and 42
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Appendix 2. Baseline characteristics

 

Characteristic Selva 2002

Intervention: L-thyroxine 50 mcg/day, n=15

Control1: L-thyroxine 37.5mcg/day, n=15

Control 2: loading dose 50 mcg/day for 3 days, followed
by 37.5mcg/day, n=17

 

Sex [female% / male%] I1: nr

C1: nr

C2: nr

Total: 47

Age [mean days (SD)] I1: nr, < 1 year

C1: nr, < 1 year

C2: nr, < 1 year

Total: mean age at which newborn screenign test was performed: 1.6 ( SD
1.4) days

Ethnic groups [%] I1: nr

C1: nr

C2: nr

Notes all infants recruited were enrolled in the study after detection by the
Northwest Regional Newborn Screening Program

Footnotes

nr = not reported
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Date Event Description

11 November 2008 Amended Converted to new review format.
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D E C L A R A T I O N S   O F   I N T E R E S T

None known.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Hormone Replacement Therapy;  Congenital Hypothyroidism  [*drug therapy];  Thyroxine  [*administration & dosage]

MeSH check words

Humans; Infant; Infant, Newborn
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