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Etiological evaluation of primary congenital
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Abstract

Aim: Primary congenital hypothyroidism is frequently seen endocrine disorder and one of the preventable cause of mental retardation. Aim of
study was to evaluate the frequency of permanent/transient hypothyrodism, and to detect underlying reason to identfy any marker which carries
potential to discriminate permanent/transient form.

Material and Methods: Forty eight cases older than 3 years of age, diagnosed as primary congenital hypothyroidism and started thyroxin therapy
in newborn-period, and followed up between January 2007-June 2013 were included in the study. Thyroid hormon levels were evaluated and
thyroid ultrasonography was performed in cases who are at the end of their 3 years of age, after 6 weeks of thyroxine free period. Thyroid sintig-
raphy was performed if serum thyroid-stimulating hormone was high (= 5 mIU/mL) and perchlorate discharge test was performed if uptake was
normal or increased on sintigraphy. Cases with thyroid-stimulating hormone levels = 5 mIU/mL were defined as permanent primary congenital
hypothyroidism group and as transient primary congenital hypothyroidism group with normal thyroid hormones during 6 months.

Results: The mean age was 3.8+0.7 years. Mean diagnosis age was 16.6+6.5 days and 14 cases (29.2%) were diagnosed by screening program
of Ministry of Health. There were 23 cases (14F, 9M) in permanent primary congenital hypothyroidism group and 12 (52.2%) of them were
dysgenesis (8 hypoplasia, 4 ectopia), and 11 (47.8%) dyshormonogenesis. In transient primary congenital hypothyroidism group, there were 25
cases (17M, 8F). The mean thyroid-stimulating hormone levels at diagnosis were similar in two groups. The mean thyroxin dose in permanent
primary congenital hypothyroidism group was significantly higher than transient group at the time of thyroxin cessation (2.1+0.7, 1.5+0.5 mg/
kg/d, respectively, p=0.004). Thyroxin dose =1.6 mcg/kg/d was 72% sensitive and 69.6% specific for predicting permenant primary congenital
hypothyroidism.

Conclusions: Transient primary congenital hypothyroidism is more frequent than expected and found often in males in the primary congenital
hypothyroidism cases, started thyroxin therapy in neonatal period. While fT4, thyroid-stimulating hormone, Tg levels at diagnosis do not predict
transient/permenant primary congenital hypothyroidism, thyroxin dose before the therapy cessation at the age of 3 may make the distinction
between transient/permenant primary congenital hypothyroidism. (Turk Pediatri Ars 2017; 52: 85-91)
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Introduction in the fetal and postnatal periods (4). Therefore, PCH

causes permanent mental retardation if the diagnosis is

Primary congenital hypothyroidism (PCH) is one of the
most common causes of preventable mental retarda-
tion and occurs in 1/2000-1/4000 births in newborn
babies (1-3). Thyroid hormones are essential for devel-
opment and function of the brain because they are in-
volved in neuron formation and migration, formation
of axons and dendrites, myelinization, development of
synapses, and regulation of specific neurotransmitters

delayed and treatment is not administered (1, 2).

When primary congenital hypothyroidism is evaluated
in terms of the underlying cause and the disease peri-
od, it is divided into two subgroups as permanent and
transient PCH. Permanent PCH occurs as a result of
a developmental defect of the thyroid gland (thyroid
dysgenesis) or thyroid hormone production defect
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(dyshormogenesis), and thyroid hormone replacement
treatment is administered lifelong (3). The most com-
mon cause of PCH is thyroid dysgenesis (70-80%), and
this is followed by dyshormogenesis (20-30%) (2, 3).
Transient primary congenital hypothyroidism is a con-
dition characterized by normalization of thyroid hor-
mone deficiency, which is noted at birth, within a few
months, and years. The causes of transient PCH include
iodine deficiency, prenatal-perinatal iodine load, anti-
bodies inhibiting maternal thyroid-stimulating hor-
mone (TSH) receptors that pass the placenta, exposure
of the mother to radioiodine or antithyroid drugs, and
transient organogenesis defects (THOX2 or DUOXA2
heterozygous mutations) (1-3, 5). Although studies have
reported different prevalences for transient PCH, it is
about 30-50% (5, 6). According to the general opinion,
subjects with transient PCH should be treated until the
age of 3 years, though there are cases where treatment
can be terminated earlier because transient thyroid
hormone failure is in question (2). The rate of subjects
diagnosed based on clinical findings is 5% because the
diagnostic clinical findings in primary congenital hy-
pothyroidism generally appear after the sixth postnatal
week (2, 7, 8). PCH should be diagnosed and thyroxine
replacement treatment should be initiated in the first
two weeks to prevent mental retardation (1, 9). There-
fore, screening programs were initiated throughout the
world with the objective of early diagnosis (2, 10-12).
In our country, PCH has been included in the screen-
ing program by the Ministry of Health since Decem-
ber 2006 (13). Investigations directed to the underlying
cause are postponed until the age of three years when
central nervous system myelinization is completed to
a great extent, because treatment is usually initiated
without investigations directed to the etiologic cause
in cases of primary congenital hypothyroidism (1, 2). In
cases of primary congenital hypothyroidism, thyroxine
treatment is discontinued for 4-6 weeks after the age of
three years and a diagnosis of permanent or transient
PCH is made by detecting the underlying cause with
investigations directed to the etiology. Thus, treatment
is terminated confidently in subjects with a diagnosis
of transient PCH and hereditary characteristics and
prognosis of the subjects with a diagnosis of perma-
nent PCH can be enlightened (5, 6, 14). By means of
this differential diagnosis, unnecessary long-term fol-
low-up and treatment is prevented in children with
transient PCH and an appropriate way is specified for
the regulation and monitoring of treatment in patients
with permanent PCH.

In this study, we aimed to determine the prevalence of
permanent and transient PCH in subjects with a diag-
nosis of PCH were under follow up in our clinic, to de-
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termine the etiology in children with permanent PCH,
and specify laboratory findings that might be predictive
markers for permanent/transient PCH.

Material and Methods

Fourty-eight subjects who had recently passed three
years of age who were under follow up in Trakya Uni-
versity, Faculty of Medicine, Division of Pediatric En-
docrinology Outpatient Clinic between January 2007
and June 2013, who were diagnosed as having PCH in
the neonatal period, and who started to receive thyrox-
ine treatment were included in the study. Information
related with the current ages, ages at the time of di-
agnosis, sexes, presence of consanguineous marriage,
method of diagnosis (in peripheral blood with neonatal
screening test or incidentally), free thryoxine (fT'4), TSH
levels at the time of diagnosis, and initial thyroxine dos-
es were obtained retrospectively from hospital files and
recorded. In the subjects in whom thyroxine treatment
was discontinued for six weeks at the age of three years,
sT4, TSH, thyroglobulin (Tg) and thyroglobulin anti-
body (anti-Tg) levels were measured at the end of this
period. Thyroid ultrasonography (USG) was performed
in all subjects. Thyroid scintigraphy was performed in
subjects in whom the TSH level was high (=5 mIU/mL).
Perchlorate discharge test was performed in subjects
in whom scintigraphy revealed normal or increased
iodine uptake. Subjects who had increased TSH level
(=5 mIU/mL) at the end of the six-week period during
which treatment was discontinued were considered to
have permanent PCH, and subjects who had normal
fT4 and TSH (<5 mIU/mL) levels were considered as
having transient PCH.

Serum fT4, TSH, Tg and AntiTg levels were measured
using a Beckman Coulter Unicel DxI 800 (2004, USA)
device with radioimmunoassasy kits. Thyroid USG
was performed using an Esaote MyLab60 XVision de-
vice and thyroid volumes were calculated based on the
study of Kurtoglu et al. (15). Thyroid scintigraphy was
performed using a Medical Imaging Electronics Orbit-
er Digi 37 with technetium 99 pertechnetate (Tc99). A
perchlorate discharge test was performed using a Bio-
dex Atolamb 950 spectrometer and a =20% reduction in
I-131 uptake in the second hour after sodium perchlo-
rate administration was considered positive (14).

Statistical analysis

Mean, standard deviation, percentage, median and
quertile values were calculated as descriptive statistics
related with the data. The compatibility of the quan-
titative variables to normal distribution was tested us-
ing the one sample Kolmogorov-Smirnov test. Com-
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parisons between the groups were performed using
the Mann-Whitney U test because the variables were
not distributed normally. Pearson’s Chi-square test was
used in the comparison of the categorical data between
the groups. In the differentiation of permanent and
transient PCH, ROC analysis was used to determine the
cut-off value of thyroxine dose at the time of treatment
discontinuation as a prediction criterion and sensitiv-
ity and specificity values were calculated for this cut-
off value. The power of the study was calculated to as
94.2% with post-hoc power analysis based on the thy-
roxine dose at the time of treatment discontinuation
with an area under the curve (AUC) value of 0.745, with
a magrin of error of 0=0.05. IBM SPSS (IBM Statistical
Package for the Social Sciences; Armonk, NY, USA) 20.0,
Medcalc and NCSS statistical package programs were
used in the analyses of the data. A p value of <0.05 was
considered statistically significant.

Ethics committee approval was obtained for the study
(Protocol number: TUTE-TUBAPK 2012-151, date:
28.06.2012).

Results

Twenty-eight (54.2%) of 48 subjects included in the study
were male, 22 (45.8%) were female, and the female/male
ratio was 1:1.1. The mean age at the time of the study
was 3.8+0.7 years. The mean age at the time of diag-
nosis was 16.6+6.5 days. Twenty-two subjects’ (45.8%)
PCH was diagnosed in the first 14 days of life, and 26
(54.2%) were diagnosed as having PCH between the 15%
and 30™ days. The diagnosis was made using the Minis-
try of Health Screening Program in 14 subjects (29.2%).
Twenty-six (54.2%) subjects’ PCH was diagnosed when
peripheral blood samples were obtained during investi-
gations performed because of prolonged jaundice. Eight
subjects’ (16.6%) PCH was diagnosed incidentally. None
of the subjects had a family history of consanguineous
marriage. At the time of diagnosis, the mean TSH lev-
el was 43.1+43.6 mIU/mL and the mean fT4 level was
found as 0.98+0.32 ng/dL. Six weeks after treatment was
discontinued, the mean TSH level was found as 23+56.7
mIU/mL and the mean T4 level was 0.97+0.27 ng/dL.
Anti-Tg was negative in all subjects and the mean Tg lev-
el was 47.6+46.4 ng/mL (Table 1). The mean thyroxine
dosage was 8+2.5 mcg/kg/day at the time of treatment
initiation and 1.83+0.72 mcg/kg/day at the time of treat-
ment discontinuation. Twenty-three subjects (47.9%)
whose TSH level was >5 mIU/mL after the 6-week period
without treatment were diagnosed as having permanent
PCH, and 25 subjects (52.1%) whose TSH level was <5
mIU/mL for six months in the follow-up were diagnosed
as having transient PCH.
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In the permanent PCH group, nine (39.1%) of 29 sub-
jects were male, 14 (60.9%) were female, and the fe-
male/male ratio was 1.5. The mean age at the time of
the study was 3.6+0.5 years. The mean age at the time
of diagnosis was 16.5+7.1 days, and 10 subjects (43.5%)
were diagnosed as having PCH in the first 14 days of life
and treatment was initiated. The diagnosis was made
in the Ministry of Health Screening Program in nine
subjects (39.2%). Eleven (47.8%) subjects’ PCH was di-

Table 1.  Clinical and laboratory findings subjects with pri-

mary congenital hypothyroidism
Subjects with PCH (n=48)
Mean+SD  Median (quartile)

Clinical and
laboratory characteristics
Age at the time of the study

(current) (years+SD) 3.8+0.7 3.6(3.3-4.1)
Gender (n, %)

Male 26 (54.2) -

Female 22 (45.8) -
Age at the time of diagnosis (n, %)
0-14 days 22 (45.8) -

15-30 days 26 (54.2) -

Way of diagnosis (n, %)
Screening test 14(29.2) -
Peripheral blood
(for investigating jaundice) 26 (54.2) -
Incidental 8(16.6) -
At the time of diagnosis

TSH (mIU/mL) 43.1:43.6  25.1(17.1-62.9)

sT4 (ng/dL) 0.98+0.32 1(0.7-1.1)
Initial treatment 1.83+0.72 1.5(1.2-2.2)
dosage (mgc/kg/day)
LT4 dose at the time of
treatment discontinuation 1,83+0,72 1,5(1,2-2,2)
(mcg/kg/day)
After discontinuation of
treatment (sixth week)

TSH (mIU/mL) 231567  5.8(3.1-15.7)
sT4 (ng/dL) 0.97+0.27 1(0.8-1.1)
Tg (ng/mL) 47.6+464  34(26.4-52.1)

Permanent PCH (n, %) 23 (47.9)

Dysgenesis 12(52.2)

Hypoplasia 8(34.8)

Ectopy 4(17.4)
Dyshormogenesis 11 (47.8)

Transient PCH (n, %) 25(52,1)

Etiology unknown

PCH: primary congenital hypothyroidism; fT4: free thyroxine; Tg: thy-
roglobulin; TSH: thyroid- stimulating hormone
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Table 2. Comparison of the clinical and laboratory characteristics between the subjects with transient and permanent pri-

mary congenital hypothyroidism

Permanent PCH Transient PCH
(n=23; 47.8%) (n=25; 52.1%)
Clinical and laboratory characteristics Mean+SD  Median (quartile) MeanzSD  Median (quartile) p
Current age 3.6£0.5 3.53.5(3.4-3.7) 4+0.7 3.7 (3.3-4.8) 0.192
Sex
Male 9(39.1) - 17 (68 - 0.045°
Ferale 14.(60.9) - 8(32) -
Age at the time of diagnosis
0-14 days 10 (43.5) - 12 (48) - 0.753
15-30 days 13 (56.5) - 13(52) -
Way of diagnosis
Screening test 9(39.2) - 5(20) -
Peripheral blood (for investigating jaundice) 11(47.3) - 15(60) - 0336
Inicidental 3(13) - 5(20) -
Familial history
Consanguineous marriage 0(0) - 0(0) -
At the time of diagnosis
TSH (mIU/mL) 47.6+34.1 38.7 (16.3-73) 3894512 19.6(17.2-30.3)  0.170
sT4 (ng/dL) 0.840.3 0.9(0.6-1.1) 10.2 11(09-11) 0057
After treatment discontinuation
TSH (mIU/mL) 4324768 20 (11.4-216) 37411 33(28-42)  <0.001
sT4 (ng/dL 0.8+0.3 1(0.7-1) 10.1 1(09-11)  0.190
Tg (ng/mL) 60.4£63.6  39.3(27.4-86.7) 35.8:14.6  33.6(237-48) 0415
Thyroxine dosage used (mcg/kg/day)
At the time of diagnosis 8.4+2.7 8.3 (6.6-10) 7.7+2.2 7.4 (6.4-8.4) 0.409
At the time of treatment discontinuation 2.1+0.7 21(1.5-2.7) 1.5+0.5 1.4(1.1-1.8) 0.004°

*The rate of male sex is significantly higher in group 2 (p=0.045)
"Threshold value 1.6 mcg/kg/day (sensitivity 69.6%, specificity 72%)

PCH: primary congenital hypothyroidism; fT4: free thyroxine; Tg: thyroglobulin; TSH: thyroid- stimulating hormone

agnosed when peripheral blood samples were obtained
during investigations performed because of prolonged
jaundice. Three (13%) subjects’ PCH was diagnosed in-
cidentally. Twelve (5.2%) of the subjects were diagnosed
as having dysgenesis (eight hypoplasia, four ectopia),
and eleven (47.8%) were diagnosed as having dyshor-
mogenesis. The general characteristics of the subjects
with permanent PCH are shown in Table 2.

In the transient PCH group, 17 (68%) of 25 subjects
were male, eight (32%) were female, and the female/
male ratio was 1:2.1 (the number of male subjects was
significantly higher; p=0.045). The mean age at the time
of the study was 4+0.7 years and the mean age at the
time of diagnosis was 16.6+6 days. Twelve (48%) sub-
jects’ PCH was diagnosed in the first 14 days of life.
Fifteen (60%) subjects’ PCH was diagnosed when pe-

ripheral blood samples were obtained during investi-
gations performed because of prolonged jaundice. Five
(20%) subjects’ PCH was diagnosed in the Ministry of
Health Screening Program, and five (20%) diagnoses
were made incidentally (Table 2).

No significant differences were found between the
groups in terms of age at the time of the study, age at
the time of diagnosis, the way of diagnosis, and TSH
and fT4 levels at the time of diagnosis (p>0.05). In ad-
dition, the thyroxine dosage used at the time of treat-
ment discontinuation was significantly higher in group
1 compared with group 2 (p<0.05) (Table 2).

The optimal threshold value for thyroxine dosage at the
time of treatment discontinuation as a preditvie mark-
er in the differentiation of permanent and transient
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Figure 1. ROC analysis results of the optimal thyroxine dose

threshold value at the time of treatment disconti-
nuation as a prediction criterion in differentiation of
permanent and transient PCH

PCH was found as >1.6 mcg/kg/day with ROC analysis.
The AUC was 0.745, which was statistically significant
(p<0.001). This threshold value had a diagnostic sensi-
tivity of 69.6% and a specificity of 72.0% (Figure 1).

Discussion

The diagnosis of PCH should be made in the first two
weeks after birth and treatment should be initiated
to prevent mental retardation and motor dysfunction
(muscle weakness, poor motor coordination, spastic
diplegia, ataxia) (1, 2, 4, 9, 16, 17). Another significant
point in primary congenital hypothyroidism, in addi-
tion to early diagnosis, is specification of the underly-
ing cause such that overtreatment of subjects with tran-
sient PCH and insufficient treatment in subjects with
permanent PCH is prevented. The prevalence of PCH is
1/2000-4000 in neonatal screening programs (1-3). The
female/male ratio is 1.1-2:1 (3, 8, 9, 17-20). In Turkey,
the prevalence of PCH was found as 1/650 as a result of
screening programs performed between 2008 and 2010
and the female/male ratio was similar (17).

In our study, the female/male ratio (1:1.1) was found dif-
ferent compared with ratios reported in the literature,
but similar to the ratio reported in the study conducted
by Uniivar et al. in the Egean region from our coun-
try. It was thought that the similarity in sex distribution
might be related with limited the number of subjects
or a finding reflecting a characteristic of the Western
regions of Turkey. In the literature, it has been reported
that transient PCH occurs more commonly in the male
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sex (16, 18, 21). In our study, the number of male sub-
jects was higher and the female/male ratio was 1:2.1 in
the transient PCH group, similar to the literature.

The age at the time of diagnosis has decreased marked-
ly in primary congenital hypothyroidism with neonatal
screening programs, which were initiated because of
the importance of early diagnosis and treatment. The
mean age at the time of diagnosis in various studies
was 11-12 days. In our country, the mean age at the
time of diagnosis was found 19.2 days in 2008, whereas
it decreased to 15.7 days in 2010 (17, 19, 20). The most
common clinical finding in cases of primary congeni-
tal hypothyroidism is prolonged jaundice (2, 16). In our
study, the mean age at the time of diagnosis (16.6 days)
was at least 4-5 days older compared with the literature
and one day older compared with our national neonatal
screening program 2010 data. This older age at the time
of diagnosis may be related with the fact that the rate
of diagnosis by way of the screening program was low.
Only 29.2% of our subjects were diagnosed by way of
the screening program, the majority (54.2%) were diag-
nosed as having PCH during investigations performed
because of prolonged jaundice.

Although the prevalence of permanent and transient
PCH varies in different studies, an increase in transient
PCH has been observed with the widespread use of
screening programs. In the literature, the prevalence
of transient PCH has been reported to range between
40.2% and 54% in studies related with PCH (5, 6, 16,
18). In a study that showed the neonatal hypothyroid-
ism screening results of 2008- 2010 in our country,
the prevalence of PCH was reported as 1/650, but the
prevalence of permanent and transient PCH was not
specified (17). In our country, Uniivar et al. (16) found
the prevalence of transient PCH as 54%. In our study,
the prevalence of transient PCH (52.1%) was similar
to that in the study of Uniivar et al. (16), but higher
compared with rates reported in other studies in the
literature. The cause of transient PCH may be mater-
nal iodine deficiency, iodine load in the mother/baby
or passage of TSH-blocking antibodies to the fetus be-
cause of maternal autoimmune thyroiditis (1-3, 5). In
a study that reported the iodine status in our country,
iodine levels were found as normal in the region of
Trakya (22). Considering this fact, the reason of the
high prevalence of transient PCH in our study may be
iodine load rather than iodine deficiency. Currently,
use of iodine solutions is still continuing both in um-
bilical care of babies and maternal postoperative care
after cesarean section and normal vaginal deliveries
(23). However, it is not possible to state that there was
iodine load or iodine deficieny because we could not
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measure urine iodine levels of the babies and mothers
at the time of diagnosis. In addition, it is not possible
to make an interpretation in terms of presence of ma-
ternal autoimmune thyroiditis as an underlying cause,
because thyroid autoantiboodies were not measured
in the babies and mothers. Studies have reported the
prevalence of permanent hypothyroidism as 46-70%
in subjects with PCH (5, 6, 16, 18). The most common
cause of permanent PCH (50-85%) is thyroid dysgen-
esis. Dyshormogenesis has been reported with a rate
of 20-30% (5, 16, 18). Consanguineous marriage is im-
portant because dyshormogenesis may be inherited
autosomal recessively (24). In the study of Tamam et
al. (6), dyshormogenesis was found in 44% of subjects
with permanent PCH. In our study, the prevalence of
permanent PCH (47.9%) was similar to the literature
data. Thyroid dysgenesis was found in 52.2% of the
subjects and dyshormogenesis was found in 47.8%.
Although the number of subjects with dyshormogen-
esis was higher than expected, it was compatible with
the study of Tamam et al. (6). The absence of con-
sanguineous marriage in all patients with PCH with
dyshormogenesis in our study suggests that factors
other than Mendelian inheritance should be inves-
tigated in the etiology. In addition, it should also be
determined as to whether regional differences in the
prevalence of PCH cases with a diagnosis of dyshor-
mogenesis are present in our country.

Differentiation of permanent and transient prima-
ry congenital hypothyroidism is important in terms of
prevention of unnecessary treatment in transient cases
and providing appropriate treatment for permanent cas-
es. However, etiologic investigations are mostly delayed
until after the age of three years because some investi-
gations directed to the etiology (e.g., thyroid scintigra-
phy) are time consuming and it is mandatory to initiate
treatment early to prevent mental retardation. However,
crtieria that could predict a diagnosis of permanent or
transient PCH have been investigated (5, 6, 16, 18, 25). A
few studies conducted in this area found different results
as clinical and laboratory prediction criteria. Although it
was reported that the fT4 level at the time of diagno-
sis could be a criterion in the differentiation of transient
and permanent PCH in one study, other studies conclud-
ed that fT4 level was not determinative (6, 16, 25). In the
literature, studies have reported that TSH level may be
a criterion in predicting transient and permanent PCH,
whereas others concluded that it could not be used as a
criterion (5, 16, 18). In our study, we found that fT4 and
THS levels at the time of diagnosis were not a predic-
tive criterion to be used in the differential diagnosis of
permanent and transient PCH. When the thyroxine dos-
age was evaluated as a predictive criterion in the study
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of Hashemipour et al. for the differential diagnosis of
permanent and transient PCH, it was reported the thy-
roxine dosage given at the time of treatment initiation
could be used as a criterion (18). In contrast, Delvecchio
et al. (25) found that the thyroxine dosagee at the time of
treatment initiation was not different in the permanent
and transient PCH groups. In our study, the thyroxine
dose at the time of treatment initiation was similar in
the permanent and transient PCH groups, in accordance
with the literature. When we evaluated if the thyroxine
dose used at the time of treatment discontinuation could
be used as a criterion for differential diagnosis, howev-
er, it was found that the subjects with permanent PCH
received significantly higher thyroxine doses compared
with subjects with transient PCH. Uniivar et al. (16)
found that the thyroxine dosage used during treatment
discontinuation might be a predictive criterion, similar
to the conclusion of our study. In the study conducted
by Nair et al. (5), it was found that the thyroxine dose was
significantly different between subjects with permanent
and transient PCH, but this difference was eliminated
when the dose values were adjusted by body weight and
height. In our study, the thyroxine dosage threshold val-
ue at the time of treatment discontinuation, which was
found as a predictive criterion for differential diagnosis
of permanent and transeint PCH, was found as 1.6 mcg/
kg/day. When this threshold value was considered, the
sesitivity for prediction of permanent or transient PCH
was found as 69.6% and the specificity was 72%. Al-
though the sensitivity and specificity are low, we think
that it would be appropriate to evaluate this value with
larger scale studies because specification of a criterion to
predict permanent or transient PCH is important, espe-
cially in terms of making an early decision for treatment
discontinuation in subjects with transient PCH.

In conclusion, the high rate of transient PCH in this
study, in which the number of subjects was limited,
suggested that timely investigations directed to etiol-
ogy in subjects who are being followed up for PCH are
important in terms of preventing unneccessary treat-
ment. It may be necessary to determine if the high
male/female ratio in patients with PCH, and especially
in transient PCH, is specific for our country. In addi-
tion, thyroid hormone levels at the time of diagnosis
are not significant in the prediction of permanent and
transient PCH, but the thyroxine dosage at the time of
treatment discontinuation at the age of three years may
be used as a predictive criterion. Large-scale studies
should be conducted to evaluate this result.
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