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Introduction

Congenital hypothyroidism (CH) is one of the
most common congenital endocrine disorders,
affecting 1 in 3000 to 4000 newborns (1). This
number varies depending on the race/ethnicity
and the method of screening (2, 3). Congenital
hypothyroidism results from the dysfunction of
the thyroid gland and if untreated cases may lead
to serious impaired mental and physical develop-
ment (4). Neonatal screening programmes allow
for the early detection and treatment of CH, thus

preventing the mental retardation that results
from the lack of thyroid hormone (1). Congenital
Hypothyroidism (CH) is classified into permanent
and transit forms (5). In approximately 85% of
affected newborns, permanent primary congenital
hypothyroidism is due to thyroid dysgenesia,
which includes athyreosis, thyroid ectopia, or
hypoplastic gland in situ and 15% due to defects in
thyroid hormone biosynthesis (thyroid dyshorm-
onogenesis) (1,4). The rare causes of permanent
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hypothyroidism include resistance to thyrotropin,
central hypothyroidism, developmental defects,
abnormal thyroid hormone transport into the cell
and thyroid hormone resistance (6,7). Transient
CH may be caused by maternal or neonatal factors.
Maternal factors include antithyroid medications,
transplacental thyrotropin receptor blocking
antibodies, exposure to iodine deficiency or excess.
Neonatal factors include neonatal iodine defici-
ency or excess (e.g. use of iodinated disinfectants
or contrast agents), congenital liver hemangiomas,
very low birth weight (<1500 g) and prematurity
(<37 weeks’ gestation) and immaturity of thyro-
idal iodine organification (5,8,9). The range of
incidence permanent hypothyroidism was repor-
ted between 1:357 to 1:1300 in different regions
(1,4,10,11).
The aim of this study was to determine the inci-
dence of permanent and transient CH among neo-
nates with diagnosis of CH in Yazd screening pro-
gram.

Materials and Methods

In this cross sectional descriptive study, between
May 2006 and June 2008 all neonates who were
screened in Yazd and had a thyroid stimulating
hormone (TSH) level equal to or greater than
5mU/L were referred to the pediatric endocrinol-
ogy clinic. The screening test was performed by
TSH measurement on a filter paper blood spots
and sampling was carried out between 3 to 7 days
after birth. For these patients serum T4 and TSH
levels were measured between 7-28 days after
birth. With respect to the country’s new protocol
(based on Iranian ministry protocol) children with
TSH≥10 and T4<6.5 diagnosed as CH were being
treated by 10-15 µg/kg/day doses of levothyrox-
ine. In this study children parents were requested
to call for pediatric gland’ proficiency clinic and
then through using a questionnaire, data about
gender, gestational age, birth weight, initial TSH
level and level of TSH & T4 of venous blood was
gathered.
Infants diagnosed with CH were followed closely
for the first three years of life. They were followed

every one to two months during the first year of
life and every two to three months during the se-
cond and third years. In order to distinguish be-
tween permanent and transient CH, around 3rd

year of follow up, levothyroxine therapy was
discontinued for 4 weeks in CH cases. Then pa-
tients were reevaluated by serum TSH and T4
measurement. If the thyroid function tests showed
a high TSH (TSH≥5) with low T4, the patient was
diagnosed with permanent CH. Those patients
with normal test results were considered to be
transient cases.
This study has been approved by the Ethic
Committee of Shahid Sadoughi University of
Medical Sciences, Yazd, Iran.

Statistical Analysis
Data were analyzed using SPSS version 18. A P-
value <0.05 was considered significant.

Results

Between May 2006 and June 2008, a total of
35377 neonates were screened in Yazd and 58
neonates with an abnormal screening result were
referred to the pediatric endocrinology clinic. In
22 cases, CH was diagnosed with a prevalence of
1:1608. Sex distribution of these 22 patients was
40.9% (9 cases) females and 59.1% (13cases)
males (female to male ratio: 0.69:1)
The proportion of permanent and transient
hypothyroidism was 45.5% (10 cases) and 54.5%
(12 cases). Among 12 patients with transient CH,
6 patients had elevated TSH level and normal T4
(isolated hyperthyrotropinemia).
Next, relation between type of hypothyroidism
with genus/kind, gestational age and birth weight
was investigated and it was shown that there was
no significant relation between type of hypothy-
roid and these parameters (P value= 0.45).
In this study Permanent CH was associated with
higher TSH level at first measurement than transi-
ent hypothyroidism (P-value=0.041). But the
mean T4 and TSH levels before starting treatment
were not significantly different among patients
with permanent or transient CH.
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Discussion

In this study, 22 neonates had a definite diagnosis
of CH that indicates an incidence of 1:1608 in
Yazd, Iran. This is comparable to other studies
that report an incidence of 1:1300 in the Nether-
lands (10), 1:1800 in Thailand(11) and 1:1456 in
Fars, Iran(4). Interestingly, other studies in Iran
show a higher incidence 1:357 in Isfahan (1),
1:914 in Tehran (12), 1:658 in Hamadan(13) and
1:549 in South Khorasan (14).
Hashemipour et al. relate the higher incidence to
“dissimilarity between the screening methods,
environmental, genetic and immunologic factors”
(1). As screening methods and genetic factors in
the present study are the same as in other studies
in Iran, environmental factors may play a more
prominent role in the incidence and prevalence of
CH.
This finding is similar to that of other authors in
Iran such as Hashemipour et al. that report 59.8%
permanent and 40.2% transient CH (1) or
Karamizadeh et al. that report 53.6% permanent
and 46.4% transient CH (4). Some other studies
report a reverse ratio; Gaudino et al. found 38%
and 62% of 79 patients with CH as transient and
permanent CH (15). In the study by Ordookhani
et al. of 35 neonates with primary congenital
hypothyroidism, 25 (71.4%) had permanent CH,
six (7%) had transient CH, and four cases were
unclassified (16). In a study from Saudi Arabia,
only two of 24 neonates with CH had transient
CH (17). It is generally accepted that 5-10% of
primary CH patients are diagnosed with the transi-
ent type (18,19).
Higher rates of transient CH may be due to io-

dine deficiency, iodine overload, transplacental
passage of thyrotropin (TSH) receptor blocking
autoantibodies, elevated thyroid autoantibodies,
anti-thyroid drug ingestion or the use of iodine-
containing topical antiseptics, maternal consump-
tion of goitrogens and/or thyroid affecting
medications, neonatal very low birth weight
(<1500 g) and prematurity (<37 weeks’ gestation)
and immaturity of thyroidal iodine organification
(8, 20-22).

A recent study by Ordookhani et al. has reported
that elevated urine iodine concentration was the
most frequent finding in newborns with transient
CH (23).
Moreover, in a study conducted by Hashemipour
et al. it was recommended that considering iodine
shortcoming in Esfahan and the lack of localized
antiseptic drugs usage in hospitals, more studies
should be conducted about autoantibodies and
extra amount of iodine limit with respect to iodine
-included supplements (1).
In a study from Australia, 14 of 24 transient cases
were due to excessive intake of iodine. In two, this
was due to maternal ingestion of iodide during
pregnancy and in 12 the babies received large
amounts of topical iodine antiseptic. The large
number of cases due to the topical application of
iodine antiseptic emphasizes the need for caution
when using this substance in neonates (24).
The limitation of our study was that we did not
evaluate causes of transient CH, so further
investigations are needed to understand the causes
behind higher rates of transient CH.
In this study, based on current country’s protocol

(TSH≥10) the occurrence of permanent and
transient CH amounted as 1:3537 and 1:2948
births respectively that is almost similar to perma-
nent CH world’s prevalence. However, based on
the country’s previous protocol (TSH≥5) the
occurrence of permanent and transient CH
amounted as 1/2721 and 1/1219 births respec-
tively that may conclude that most of the children
with 5≤TSH<10 were transient CH; however,
they need exact follow ups; hence in a study con-
ducted by Dr.Karamizade et al. it was recom-
mended that children with transient CH must un-
dergo longer follow-ups, because in their study
those patient with normal TSH, about one month
after drug cut-off, encountered with TSH eleva-
tion after 4-5 months resulted in permanent CH
diagnosis (4).
In addition in our study, 3 children with TSH=5-
10 had permanent CH; therefore, we recommend
that children with TSH=5-10, regarding that they
do not included in the country’s protocol, they
should be followed up regularly and their clinical
symptoms of hypothyroid be seriously considered
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and in case of clinical suspension thyroid’s func-
tion test should be considered or at least their test
be repeated in incoming months.
A noticeable point is patients with high TSH and
normal T4; Muge Tamam et al. reported 17% of
182 patients as “Isolated Hyperthyrotropinemia”,
that were neither transient nor permanent cases of
CH. They recommend that these patients can be
followed without hormone therapy (25). In the
study by Karamizade et al. 35% of transient cases
and 17% of total CH cases had same laboratory
features (4). In our study 50% of transient cases
had same laboratory features also. In this study
and most probably in other studies in Iran these
cases were labeled as transient hypothyroidism.
Therefore we believe that this can be a major fac-
tor for a higher rate of transient CH in our study.
In our study, the rate of prematurity was not
significantly different between transient and
permanent CH, whereas according to some re-
ports prematurity is a risk factor for transient CH
(15). In our study, the mean TSH level before
starting treatment was not significantly different
among patients with permanent or transient CH,
whereas according to some reports the mean TSH
levels before treatment were significantly higher in
the patients with permanent CH than in those
with transient CH (1, 4, 26).
But in our study Permanent CH was associated
with higher TSH level at first measurement than
transient CH. It was concluded from this finding
that the firs TSH level may has a predictive role
for identifying permanent forms of CH from the
transient forms.

Conclusion

In this study transient CH has a significantly
higher rate than other similar studies, so more and
larger studies are needed to find clear information
about the etiologic factors of this disease.

Ethical considerations

Ethical issues (Including plagiarism, Informed
Consent, misconduct, data fabrication and/or

falsification, double publication and/or submis-
sion, redundancy, etc) have been completely ob-
served by the authors.

Acknowledgment

We acknowledge the contribution of Dr. Mizraei,
Dr. Jafarizade and Dr. Evazinejad in preparing
this manuscript. The authors declare that there is
no conflict of interest.

References

1. Hashemipour M, Hovsepian S, Kelishadi R,
Iranpour R, Hadian R, Haghighi S, et al. (2009).
Permanent and transient congenital
hypothyroidism in Isfahan-Iran. J Med Scree,
16(1):6-11.

2. Brown AL, Fernhoff PM, Milner J, McEwen C,
Elsas LS (1981). Racial differences in the inci-
dence of congenital hypothyroidism. J Pediatr,
99:934-6.

3. Rosenthal M, Addison GM, Price A (1988).
Congenital hypothyroidism: increased inci-
dence in Asian families. Arch Dis Child, 63:790.

4. Karamizadeh Z, Dalili S, Sanei-Far H, Karamifard
H, Mohammadi H, Amirhakimi G (2011).
Does congenital hypothyroidism have differ-
ent etiologies in  Iran? Iran J Pediatr, 21:188-192.

5. Rastogi M, LaFranchi S (2010). Congenital
Hypothyroidism.Orphanet J Rare Dis, 5:17.

6. Fisher DA, Klein AH (1981). Thyroid develop-
ment and disorders of thyroid function in the
newborn. N Engl J Med, 304(12):702-12.

7. Eugene D, Djemli A, Van Vliet G (2005). Sexual
dimorphism of thyroid function in newborns
with congenital hypothyroidism. J Clin Endo-
crinol Metab, 90(5):2696-700.

8. Weber G, Vigone MC, Rapa A, Bona G, Chi-
umello G (1998). Neonatal transient hypo-
thyroidism: etiological study. Italian Collabo-
rative Study on Transient Hypothyroidism.
Arch Dis Child Fetal Neonatal Ed, 79:F70–2.

9. Ordookhani A, Pearce EN, Mirmiran P, Azizi F,
Braverman LE (2008). Transient congenital
hypothyroidism in an iodine-replete area is not
related to parental consanguinity ,mode of
delivery, goitrogens, iodine exposure, or



Iranian J Publ Health, Vol. 42, No.9, Sep 2013, pp. 1016-1020

1020 Available at: http://ijph.tums.ac.ir

thyrotropin receptor autoantibodies. J Endo-
crinol Invest, 31:29–34.

10. Loeber JG (2007). Neonatal screening in Europe;
the situation in 2004. J Inherit Metab Dis,
30(4):430-8.

11. Panamonta O, Tuksapun S, Kiatchoosakun P, Ji-
rapradittha J, Kirdpon W, Loapaiboon M
(2003). Newborn screening for congenital
hypothyroidism in Khon Kaen University
Hospital, the first three years, a preliminary re-
port. J Med Assoc Thai, 86(10):932-7.

12. Ordookhani A, Mirmiran P, Hedayati M, Haji-
pour R, Azizi F (2003). An interim report of
the pilot study of screening for congenital
hypothyroidism in Tehran and Damavand us-
ing cord blood spot samples. Eur J Pediatr,
162:202–3.

13. Razavi Z and Mirmoieni E (2011). Epidemiologic
evaluation of infants with congenital
hypothyroidism in Hamadan; a west province
of Iran. Abstract book of 23th international
congress of pediatrics. Oct 13-17; Tehran, Iran.
p. 4.

14. Namakin K, Sedighi E, Sharifzade Gh, Zardast M
(2011). Prevalence of congenital hypothyroid-
ism and related factors in south Khorasan
province,2006-2010. Abstract book of 23th
international congress of pediatrics. Oct 13-17;
Tehran, Iran. p. 6.

15. Gaudino R, Garel C, Czernichow P, Léger J
(2005). Proportion of various types of thyroid
disorders among newborns with congenital hy-
pothyroidism and normally located gland: a re-
gional cohort study. Clin Endocrinol(Oxf),
62(4):444–448.

16. Ordookhani A, Mirmiran P, Moharamzadeh M,
Hedayati M, Azizi F (2004). A high prevalence
of consanguineous and server congenital
hypothyroidism in an Iranian population. J
Pediatr Endocrinol Metab, 17(9):1201-9.

17. al-Jurayyan NA, Shaheen FI, al-Nuaim AA, el-
Desouki MI, Faiz A, al Herbish AS, et al.
(1996). Congenital hypothyroidism: increased
incidence in Najran province, Saudi Arabia. J
Trop Pediatr, 42:348–51.

18. Eugster EA, LeMay D, Zerin JM, Pescovitz OH
(2004). Definitive diagnosis in children with

congenital hypothyroidism. J Pediatr, 144-
(5):643-7.

19. Rose SR, Brown RS, Foley T,  Kaplowitz PB,
Kaye CI, Sundararajan S, et al. (2006). Update
of newborn screening and therapy for
congenital hypothyroidism. Pediatrics,
117(6):2290- 303.

20. Vermiglio F, Lo Presti VP, Scaffidi Argentina G,
Finocchiaro MD, Gullo D, Squatrito S, et al.
(1995). Maternal hypothyroxinaemia during
the first half of gestation in an iodine deficient
area with endemic cretinism and related disor-
ders. Clin Endocrinol (Oxf), 42:409–15.

21. Ordookhani A, Pearce EN, Mirmiran P (2007).
The effect of type of delivery and povidone-io-
dine application at delivery oncord dried-
blood-specimen thyrotropin level and the rate
of hyperthyrotropinemia in mature and nor-
mal-birth-weight neonates residing in an io-
dine-replete area: report of Tehran Province,
1998–2005. Thyroid, 17:1097–102.

22. Arisaka O, Arisaka M, Nakayama Y, Shimura N,
Obinata K, Ino T, et al. (1986). Thyrotropin
binding inhibitor immunoglobulin. Its
pathogenetic importance in hypothyroidism.
Am J Dis Child, 140:998–1000.

23. Ordookhani A, Pearce EN, Mirmiran P, Azizi F,
Braverman LE (2008). Transient congenital
hypothyroidism in an iodine-replete area is not
related to parental consanguinity, mode of
delivery, goitrogens, iodine exposure, or
thyrotropin receptor autoantibodies. J Endo-
crinol Invest, 31:29–34.

24. Coakley JC, Francis I, Gold H, Mathur K, Con-
nelly JF (1986). Transient primary
hypothyroidism in the new born: experience of
the Victorian neonatal thyroid screening pro-
gram. J Aust Paediatr, 25(1):25-30.

25. Tamam M, Adalet I, Bakir B, Türkmen C,
Darendeliler F, Baş F, et al. (2009). Diagnostic
spectrum of congenital hypothyroidism in
Turkish children. Pediatr Int, 51(4):464.

26. Snair P, Sohakumar S, Kailas L (2010). Diagnostic
Re-evaluation of children with congenital hy-
pothyroidism. J Indian Pediatr, 2010; 47:757-
760.


