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Abstract

Objectives : To detect newborns with congenital hypothyroidism (CH) by TSH screening
and to treat the affected infants as early as possible. To find the incidence of CH in neonates born
at Rajavithi Hospital from 1995 to 2000. The effects of thyroid pathology, ages at the initiation of
treatment, associated conditions, and severity of CH on the intellectual outcome of the patients were
also analyzed.

Study designs : Thyrotropin (TSH) screening for CH in Queen Sirikit National Institute
of Child Health was done in neonates born at Rajavithi Hospital from 1995 to 2000. Infants with
elevated TSH level of greater than 25 mU/L were recalled for tests including serum T,, TSH and
roentgenogram of bone age. Infants with CH were treated with levothyroxine 10-12 Ug/Kg/day :
growth and development, serum T,, TSH were followed-up every 3 months for at least 2 years
to keep serum T, between 10-14 Ug/dL and serum TSH below 6 mU/L. Levothyroxine was dis-
continued for 4 weeks when the infants were over 2 years old. Serum T,, TSH, thyroid scan, and
uptake were then performed on these infants. The patients must be euthyroid at the time of the
intelligence testing. The Stanford Binet or Vineland Social Maturity scale was used to evaluate the
patient’s intelligence between the ages of 2 and S years.

Results : From 1995 to 2000, 62,681 neonates were screened for CH. The incidence of CH
was 1 : 4,178 live births. The sex ratio female : male 2 : 1. Fifteen infants with CH were started on
levothyroxine 10-12 Ug/Kg/day orally once a day. The age of initiation of treatment was between
2-8 weeks. There were 4 patients with lingual thyroid, 4 patients with thyroid hypoplasia, 2 patients
with thyroid aplasia and one patient with organification defect. The average intelligence score was
93.8. The factor that significantly affected the intellectual outcome of the patients was associated
with adverse conditions such as prematurity with complications, epilepsy and family disruption
(p<0.05).
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Conclusion : The results indicate that congenital hypothyroidism is common in Thailand.
Intellectual outcome in these patients with CH has been improved by neonatal screening and giving
an initial high dose of levothyroxine treatment as early as possible.
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Congenital hypothyroidism (CH) is one of
the most common endocrine diseases of children.
The incidence of CH worldwide is approximately
1 : 4,000 live births with arange of 1 : 2,000 to 1 :
7,000 live births(1-4). Recent reports from Southeast
Asian countries showed the incidence of CH varied
from 1 : 600 to 6,246 live births(3-10),

The clinical findings of CH in the early
months of life are nonspecific e.g. constipation,
lethargy, poor feeding and prolonged neonatal jaun-
dice etc. However, delayed diagnosis and treatment
of CH will cause irreversible mental deficiency and
neurological deficit(11). Churesigaew S. reported
that only 20.4 per cent of children with CH received
treatment before 3 months of age(12), Kleine et al
showed the average intelligence quotient (IQ) scores
of infants treated before 3 months was 89, 3-6 months
70 and after 7 months the average IQ was only 54,
Besides, these infants will have neurological deficit
i.e. spasticity, hyperkinesis, short attention span,
speech defect, ataxia and irreversible mental retar-
dation from delayed diagnosis and treatment(13),
Therefore, screening for CH in neonates is univer-
sally accepted as necessary and has also proved to
be cost-benefit(6),

The purpose of this study was to evaluate
the incidence of CH and the intellectual outcomes
of those patients detected by neonatal screening at
Queen Sirikit National Institute of Child Health in

Thailand. The relationships between intellectual out-
come and pathology of the thyroid, ages at initiation
of treatment and severity of hypothyroidism were
also analyzed.

SUBJECTS AND METHOD

The TSH screening program was initiated
at Queen Sirikit National Institute of Child Health
in 1995. Initially screening was done on cord blood
of neonates born at Rajavithi Hospital by the labora-
tory of Rajavithi Hospital. The TSH level was mea-
sured by using radioimmunometric assay. From June
1996 TSH screening was done on dried blood by the
laboratory of the Department of Medical Sciences,
Ministry of Public Health. The blood specimens were
taken from the infants at the age of 2-3 days. Radio-
immunometric assay was used to measure the TSH
level. The cut-off level for patient recall was 25
mU/L. Serum T4, TSH bone age X-rays were done
on patients with an abnormal screening test. If the
value of serum T4, TSH was abnormal, the neonate
was placed on levothyroxine 10-12 Ug/Kg/day orally
once a day. Serum T4, TSH were again repeated 2-
4 weeks after initiation of treatment. If serum Ty
was between 10-14 Ug/d] and serum TSH was less
than 6 mU/L, the same dosage of levothyroxine was
continued. Serum T4, TSH was checked every 3
months during the first 2 years of life, when the
infants were 2-3 years old ievothyroxine was dis-
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continued for 4 weeks. Determination of serum Ty
serum TSH,131 I uptake and technetium-99 m scan
of the thyroid gland was then performed on these
infants. If the test was normal, levothyroxine was
discontinued. The Stanford Binet or Vineland Social
Maturity Scale was used to evaluate the intelligence
quotient (IQ) or the social quotient (SQ) scores in
euthyroid patients between the ages of 2 and 5 years.

Statistical analysis of data related to intel-
lectual outcome was performed using student’s f-
test and one-way analysis of variance (ANOVA) and
Fisher Exact. A p-value of less than 0.05 was con-
sidered statistically significant.

RESULTS

From May 1995 to December 2000, 80,085
infants were born at Rajavithi Hospital and 62,681
neonates were screened for CH. The average
coverage of thyroid screening was 78.27 per cent.
The coverage increased significantly from 44.12 per
cent in 1995 to greater than 94 per cent in the last 3
years as shown inTable 1. The incidence of CH in
this series was 1 : 4,178 live births.
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Infants with elevated TSH levels greater
than 25 mU/L were recalled for confirmation of CH.
The average recall rate was 0.47 per cent. The return
rate for repeated test has increased progressively
from 47.87 per cent in 1995 to 89.47 per cent in 2000
(Table 2).

Of 62,681 neonates screened for CH, 15
patients with CH were found (Table 3). There were
10 females and 5 males. The sex ratio F : M =2 :
1. The etiology of CH detected by thyroid scan and
uptake showed that 2 patients with athyreosis, 4
patients with lingual thyroid, 4 patients with thyroid
hypoplasia and 1 patient with organification defect.
Serum T4 were between <0.23 to 13.79 Ug/dl. Serum
TSH values were 6.98 to >100 mU/L. X-rays of
bone age showed normal bone age in 9 patients, and
delayed bone age in 6 patients. Ages at start of treat-
ment were 2-4 weeks in 11 patients, over 4-8 weeks
in 4 patients. Case number 1 had a history of dis-
ruptive family. The patient’s parents planned to
divorce. Case number 7 was a premature baby with
many complications. Case number 11 had patent
ductus arteriosus, congestive heart failure and epilepsy.

Table 1. Coverage of TSH screening from May 1998 - to
December 2000.

Year Total births No. Screened %

1995 (May-December) 12,155 5,363 44.12
1996 15,776 10,684 67.72
1997 14,309 9,875 64.10
1998 13,396 12,725 94.99
1999 12,191 11,981 98.28
2000 12,258 12,053 98.32
68 mo. 80,085 62,681 78.27

Table 2. Recall rate and return rate in infants with elevated serum TSH.
Year No. Screened TSH>25 mU/L Recall rate Return rate for
(%) repeated test (%)
1995 (May-December) 5.363 94 1.75 47.87
1996 10,684 94 0.88 67.02
1997 9,875 15 0.15 100.00
1998 12,725 26 0.20 80.77
1999 11,981 34 0.28 94.12
2000 12,053 19 0.16 89.47
Total 62,681 293 0.47
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Table 3. Laboratory findings in 15 patients with CH diagnosed by TSH screening, I1Q, SQ and ages at
start of treatment.
No Screening TSH Ty TSH X-Ray Thyroid Ages of start IQor SQ
mU/L Ug/dL mU/L bone age scan up take of treatment
1+ 43.01 9.97 81.82 Normal Ectopia 4 80
2 135.6 0.75 >100.0 Delayed Organifi-cation defeet 3 103
3 34.87 6.0 >50.0 Normal Athyreosis 4 113
4 97.81 4.18 >100.0 Normal Ectopia 4 94
5 >191.11 09 >100.0 Normal Athyreosis 4 92
6 191.0 44 92.11 Normal Ectopia 5 92
7+ 26.01 13.79 13.19 Delayed  Hypoplasia 8 84
8 4139 6.44 6.98 Delayed Hypoplasia 4 104
9 474 114 323 Normal Hypoplasia 4 91
10 >100.0 <1.0 >100.0 Delayed Hypoplasia 8 9
11+ 191.0 0.602 17.28 Normal Ectopia 8 80
12 >171.0 <0.23 >100.0 Delayed - 4 -
13 229.82 543 >100.0 Delayed - 4 -
14 51.08 9.15 >35.1 Normal - 2 -
15 >100.0 1.5 >100.0 Normal - 3 -

+ SQ was used because 1Q could not be tested

Table 4. 1Q or SQ scores in 11 patients with CH in relation to initial serum
T4, X-ray bone age.
IQorSQ T, Concentration X-Ray bone age
<2 Ug/dL >2 Ug/dL Delayed Normal
>90 + 3 5 2 6
80-89 ++ 1 2 1 2

Fisher Exact p = 0.72

Fisher Exact p = 0.66

+ 1Q>90 = normal
++ 1Q Dull average or dull normal

He received treatment rather late at 8 weeks of age.
Case number 12 was lost to follow-up. Case number
13 has Down’s syndrome. She was 13 months old at
the time of study.

There were only 3 patients with dull normal
intelligence excluding 1 patient with Down’s syn-
drome who has not had an IQ test yet. The average
intelligence score of this series was 93.8 which is
normal.

Table 4 shows IQ or SQ scores in 11 patients
with CH in relation to initial serum T4 <2 Ug/dl or
>2 Ug/dl, delayed or normal bone age. There was
no significant difference between the patients with
1Q >90 and IQ 89-80, normal or delayed X-ray bone
age.

Table 5 shows IQ or SQ scores in patients
with mild CH (ectopia, thyroid hypoplasia), severe

CH (athyreosis, dyshormonogenesis)(14) and also
in relation to associated adverse conditions, ages at
start of treatment (<4 weeks, 4-8 weeks).

Only patients with adverse conditions had
IQs between 80-89 (p>0.05).

DISCUSSION

The incidence of CH in this study was 1 :
4,178 live births. The sex ratio female : male was
2 : 1. Ectopic thyroid gland, and thyroid hypo-
plasia were the most common cause of CH. This
finding is similar to other studies(4-10), In previous
studies, pathology and mental outlook varied among
patients with various types of CH not detected by
neonatal screening i.e. patients with ectopic glands
had the best prognosis, and athyreosis was the worst
(11,13-15), Hsiao HP et al’s report showed patients
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Table §.
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IQ or SQ scores in patients with mild CH (ectopia, hypoplasia) severe (athyreosis, dyshormono-

genesis) with and without adverse conditions, ages at start of treatment.

IQor SQ mild CH severe CH Adverse * No adverse Age at start of treatment
conditions conditions <4 wks 4-8 wks
>90 5 3 8 6 2
80-89 3 - 0 1 2
Anovap=0.12 Anovap=0.01 Anova p=0.59
* p<0.05

with initial serum T4 <2 Ug/dL at the time of diag-
nosis had lower IQs than those with initial serum T4
>2 Ug/dL (p<0.05). Patients with delayed bone age
at birth had lower IQs than those with normal bone
age (p<0.05)(14). The findings from the present
study did not agree with Hsiao HP et al ‘s findings
(14), Only the adverse associated conditions of the
patients had significantly effect in lowering IQs than
the patients without adverse conditions (p<0.05).
The present study also suggests that early treatment
reduced the difference in IQs among the various
confounding factors. Bongers JJ et al’s data sug-
gested using higher dosage of levothyroxine (above
9.5 Ug/Kg/d) than previously used in the newborns
2 weeks after birth resulted in normal IQs of patients

with CH, irrespective of the severity of the disease
(15), The patients in the present study were placed
on levothyroxine 10-12 Ug/Kg/d and had regular
serum T4, TSH and followed-up every 3 months
until 2-3 years of age. That may be why most of the
patients had normal IQs. One patient with athyreosis
even had an IQ of 113 which is considered bright
normal.

In conclusion, the present study has shown
that the intellectual outcome in patients with CH has
been improved by neonatal screening and only asso-
ciated adverse conditions are the most important
prognostic factors affecting the intellectual outcome
of the patient.

(Received for publication on December 26, 2001)



Vol. 85 Neo.?7

REFERENCES

L.

Fisher DA, Dussault JH, Foley TP, et al. Screen-
ing for congenital hypothyroidism : Results of
screening one million North American infants. J
Pediatr 1979; 94: 700-5.

La Franchi SH, Murphy WH, Foley TP, Larsen
PR, Buist NRM. Neonatal hypothyroidism detected
by the northwest regional screening program.
Pediatrics 1979; 63: 180-91.

Newborn committee of the European Thyroid
Association. Neonatal screening for congenital
hypothyroidism in Europe. Acta Endrcrinol 1979;
(Suppl 223): 4-29.

Delange F, Fisher DA. The thyroid gland. In :
Brook C, ed. Chinical pediatric endocrinology 3%
ed. Oxford: Blackwell, 1995: 397-433.
Sukthomya V, Sinlaparatsamee S, Denyookta D,
Kunsakawin S. Neonatal screening for hypo-
thyroidism in Southern Thailand. Proceedings of
an International Symposium Nuclear Techinques
in Developing Countries. Vienna: International
Atomic Energy Agency, 1986: 367-73.
Rajatanavin R, Chailukit L, Sriprapadaeng A, et al.
Screening for congenital hypothyroidism in Thai-
land : Has its time come ? J Med Assoc Thai 1993;
76 (Suppl 2): 2-8.

Thaithumyanon P, Srivuthana S, Poshyachinda M.
Neonatal screening for hypothyroidism at a Uni-
versity Hospital in Thailand. Presented is the 3%
Asia-Pacific Regional Meeting of the international
Society for Neonatal Screening. November 15-18,
1998.

1.

12.

15.

THYROTROPIN SCREENING 787

Ratrisawadi V, Horpaopan S, Chotigeat U, et al.
Neonatal screening program in Rajavithi Hospi-
tal, Thailand. Southeast Asian J Trop Med Public
Health 1999; 30 (Suppl 2): 28-32.

Wasant P, Liammongkolkul S, Srisawat C. Neo-
natal screening for congenital hypothyroidism and
phenylketonuria at Siriraj Hospital Mahidol
University, Bongkok, Thailand - A pilot study
Southeast Asian J Trop Med Public Health 1999;
30 (Suppl 2): 33-7.

Mahachoklertwatana P, Phnapradit W, Siripoonya
P, et al. Five-year thyrotropin screening for con-
genital hypothyroidism in Ramathibodi Hospital.
J Med Assoc Thai 1999: 82 (Supp! 1): $27-S32.
Maenpaa J. Congenital hypothyroidism : Etio-
logical and clinical aspects. Arch Dis Child 1972;
47:914-22.

Churesigaew S. Clinical study of congenital hypo-
thyroidism J Med Assoc Thai 1982; 65: 409-12.
Klein RZ. History of congenital hypothyroidism.
In : Burrow GN, Dussault JH, eds. Neonatal thyroid
screening. New York: Raven Press, 1980: 51-9.
Hsiao PH, Chiu YN, Tsai WY, et al. Intellectual
outcome of patients with congenital hypothy-
roidism detected by neonatal screening. J Formos
Med Assoc 2001; 100: 40-4.

Jacoba J. Bongers-Schokking, Hans M. Koot, Diet
Wiersma, et al. Influence of timing and dose of
thyroid hormone replacement on development in
infants with congenital hypothyroidism. J Pediatric
2000; 136: 292-7.




788

S. CHURESIGAEW et al. J Med Assoc Thai July 2002

manmsdenInsmmzwinamefhusasmefudiudafsmigumwinuviand
amTe WA 2538-2543

ayde Fodviur, wu.,
jla swsaian, wuts, andes Sinlumw, mu, AU

nquazsed : abinmsidasdeanewiasstsaedmailnudidn uazlimsinemlin ausuaniie Tned
mindibiwansenms  Mbinnugiamsaiveddsa  usnvniifimamaiadsinbigihefnasesodon Tauus
fwiedssauaatlygisiniy

Amafow ; Hudaaiaarassauaadluuselsingtiu (TsH) Taadnlasms suwddauwgemen 2538
fis SuMAN 2543 MInuINAe 3w 62,681 AU 1HTUMIATIR TSH Mandifi TSH snnnd1 25 mU/L azgn
dammnanaoailniseaniu (T) uaz TSH msnifianuiiaunfacldsuen Levothyroxine 10-12 Ug/nn/3u
A3 T, TSH, masigulaasiihenasariivanms, un 3 Wou Tasuduenly T, Bejszwin 10-14 Ug/dl
uaz TSH esndh 6 mU/L, iemsnag 2-3 0 ngaen levothyroxine 4 §anyi udIA3In T, TSH, thyroid scan
uar uptake ATIRIEAUARIUYQUAN Waktheuniud Anwilsdsfionfinadaszdusdlyan 1Bufin Aa pgAGH
TWimsihw, szdu T, inarignszgn, awnmensnmswinedeiagioailiu, nMizunindaudn 1 Tasld ANOVA
war Fisher Exact test.

wamIftnw : wuldthe 15 9o finmazwsassaszashuuainda Aadugiimea 1 : 4,178 9pams
\AafFw InemQe © WATE 2 1 1 ogAdaine 2-8 §UaW wusansuspedagRaRiAlaudu 4 Tin, dansuIDes
do 4 91w, Lifidondessed 2 1o, donspinsnafeoailuulile (organification defect) 1 718 szAuALlyn
wasvpfihe 938 taienfinadpszdusitlygndsnsinunfuasfihe Wy asasnpuimusuazlsaunsndoy,
anmy 1‘]rymmﬂmwauzjunmérz}\:g'lumaum"a

87U mMazwiassesassma i nlsfaonuguwAnuinAumdl seniel 2538-2543 wu
1 : 4,178 mInsasanIBEudnusfiauasdmsinendaeen levothyroxine 1@ 10-12 Tnlasnii/Alansiy
Fu melu 4 duny vioagnedliiu 8 dumy sxtlastumizilygresuludnidulsadle

[Y : o e - -~ ) o~ . - - - -
MYy AwiasspInsaspiluuaile, MInnsfansasMiugEMWEnUiNANmM AT Tudnusniie,
o ' -~ -
Tadoniinasnszausdiygn

dgde dolvuts, Sla Twinied, mdnd Bndumw
wmnomgunng 4 2545; 85; 782-788

* mhoapulivip,
** miamInusniie, NEROUNIINYAERS,
*** MigdAIingn, NENNUIRNY, FTUgEMWIRNUNANM BT, nganw 4 10400






