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Abstract
Objective: To determine the prevalence of congenital hypothyroidism (CH), permanent and transientCH.
Methods: From November 2006 to September 2007, 63031 newborns were screened by measuringserum TSH obtained by heel prick. The neonates who had a TSH≥5mU/L were recalled formeasurement of serum T4, thyroid stimulating hormone (TSH) and TSH receptor blocking antibodies(TRBAb) in venous samples. In 43 primarily diagnosed as cases of CH, treatment was discontinued atage 2-3 years for 4 weeks and T4 and TSH were measured again. Permanent or transient CH wasdetermined from the results of these tests and radiologic evaluation.
Findings: The incidence of congenital hypothyroidism was found to be 1:1465 with a female to maleratio of 1.19:1. The most common clinical findings were prolonged jaundice (73%), large anteriorfontanel (56%) and wide posterior fontanel (55%). In 43 patients with CH, prevalence of permanentand transient form of the disorder was 53.6% and 46.4% respectively. Permanent CH was associatedwith higher initial TSH level than transient hypothyroidism (P<0.001). The most common etiology ofpermanent CH was dyshormonogenesis (57%). TRBAb was found in 6.8% of the total 43 cases.
Conclusion: Congenital hypothyroidism in Iran may have different etiologies. Due to higher rate oftransient CH than other similar researches, it is reasonable to follow these patients for a longerperiod to rule out the possibility of permanent hypothyroidism.
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IntroductionCongenital hypothyroidism (CH), one of the mostcommon pediatric endocrinological diseasesresults from the dysfunction of the thyroid gland

and if untreated may lead to serious impairedmental and physical development[1].Thyroid hormone is important for normaldevelopment of the nervous system[2,3]. Severehypothyroidism is seldom apparent at birth and a
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systematic screening for congenital hypothyro-idism is required. Congenital hypothyroidism hasa prevalence of 1/4000 to 1/3000 in newborns [4].This number varies depending on therace/ethnicity and the method of screening [5]. Theneed for thyroid hormone supplementation can bepermanent or transient.In approximately 85% of affected newborns,permanent primary congenital hypothyroidism isdue to thyroid dysgenesis and 15% due to defectsin thyroid hormone biosynthesis (thyroiddyshormonogenesis), which because of the trophicaction of thyrotropin, eventually leads to thyroidenlargement. This thyroid enlargement is veryoften not detected clinically at birth. The rarecauses of permanent hypothyroidism includeresistance to thyrotropin, central hypothyroidism,developmental defects, inactivating mutation,abnormal thyroid hormone transport into the celland thyroid hormone resistance[6,7]. Transient CHcan be caused by iodine deficiency, perinatalexposure to excess iodine (e.g. use of iodinateddisinfectants or contrast agents) or fetal exposureto either maternally derived thyroid blockingantibodies or anti-thyroid drugs taken bypregnant women with autoimmune thyroiddisease[8].The aim of this study was to determine theincidence of permanent and transient CH amongneonates with diagnosis of CH in Shiraz screeningprogram.
Subjects and MethodsBetween November 2006 and September 2007 allneonates who were screened in Fars province,South Iran and had a thyroid stimulating hormone(TSH) level equal to or greater than 5mU/L werereferred to the pediatric endocrinology clinic. Thescreening test was performed by TSHmeasurement on a filter paper blood spots andsampling was carried out between 3 to 5 daysafter birth. For all patients, family history,gestational age, birth weight, and history ofjaundice or blood transfusion were recorded and acomplete physical examination was done (weight,height, head circumference, size of anterior and

posterior fontanels and presence of umbilicalhernia). Serum TSH, T4 and TSH receptor blockingantibody (TRBAb) were measured and recorded.Neonates with confirmed hypothyroidismunderwent treatment with a single dose oflevothyroxine (10-15 gr/kg/day). Neonates withCH underwent thyroid scintigraphy withtechnetium pertechnetate to determine theetiology of hypothyroidism. Thyroidultrasonography was performed whenscintigraphy did not show any uptake in thethyroid gland area to confirm thyroid agenesis.Infants diagnosed with CH were followedclosely for the first three years of life. They werefollowed every one to two months during the firstyear of life and every two to three months duringthe second and third years. In order to distinguishbetween permanent and transient CH, around 3rdyear of follow up, levothyroxine therapy wasdiscontinued for 4 weeks in CH cases except inthose with elevated serum TSH during 6-12months of levothyroxine therapy and/orconfirmed thyroid dysgenesis. Then patients werereevaluated by serum TSH and T4 measurement.Thyroid sonography was also performed in allpatients around this time.All patients with TSH levels >6 mU/L after 4weeks of levothyroxine discontinuation werediagnosed as a permanent congenitalhypothyroidism. TSH receptor blocking antibodywas also measured in all mothers during follow upperiod. TSH was measured by immunoradiometricassay (IRMA) (Xit Immunotech, Belgium). T4 wasmeasured by radioimmunoassay (RIA)(Immunotech, Blegium) and TRBAb by Elisa(Diametera, Italy) and TRBAb values greater than1.5 /l were considered abnormal.
FindingsBetween November 2006 and September 2007, atotal of 63,031 neonates were screened in Farsprovince and 127 neonates (about 1:500 ofscreened neonates) with an abnormal screeningresult were referred to the pediatric endo-crinology clinic. In 43 cases, CH was diagnosedwith a prevalence of 1:1465. Sex distribution of
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Table 1: Sex distribution of congenital hypothyroidism
Sex

Congenital Hypothyroidism

Permanent
(% of total CH)

Transient
(% of total CH)

Total
(% of total CH)

Female 13 9 22 (51)
Male 10 11 21(49)
Total 23 (53.6) 20 (46.4) 43

these 43 patients was 51% (22 cases) females and49% (21cases) males (table 1).Regarding the total number of screened femalesand males, the incidence of CH was 74 and 64 in100000 births respectively. The clinical findingsincluded: 31 (73.1%) neonates with CH had ahistory of prolonged jaundice, 5 (11.6%) anumbilical hernia, 23 (55%) large posteriorfontanel (>0.5 cm) and 24 (56%) large anteriorfontanel (larger than 2.5×2.5). None of thepatients had a history of CH or thyroid disease inhis/her mother or siblings.Parental consanguinity was present among34.1% of confirmed congenital hypothyroidismpatients. The incidence of permanent andtransient hypothyroidism was 53.6% (23 cases)and 46.4% (20 cases) respectively according tothe scintigraphic and/or ultrasonographicfindings. Among 20 patients with transient CH, 7patients had elevated TSH level and normal T4(“isolated hyperthyrotropinemia”).

Chart 1: Etiology of Congenital Hypothyroidism inShiraz, Iran Study.  Thyroid agenesis includes agenesisor hypoplasia.TRBAb: TSH receptor Blocking Antibody.

All patients with transient CH had normalthyroid glands and in permanent CH 13 cases(57%) had dyshormonogenesis, 10 cases (43%)had thyroid dysgenesis (9 cases of agenesis orhypoplasia and 1 case of ectopia). The mean TSHvalues in transient CH were significantly lowerthan those in patient with permanent CH (27.2versus 60.3 with P value <.001).Three out of 43 CH infants were found to haveTRBAb; this suggests that the prevalence of CHdue to TRBAb was  6.9%. The maximum serumTRBAb in CH group was 23.5u/L and minimumlevel was 5u/L.

DiscussionIn the present study screening of CH was done inFars province between November 2006 andSeptember 2007 to evaluate the incidence andetiology of congenital hypothyroidism. Among alarge number of screened neonates 127 cases hadabnormal screen tests, and among this population,43 (35%) neonates had a definite diagnosis of CHthat indicates an incidence of 1:1465 in Fars, Iran.This is comparable to other studies that report anincidence of 1:1300 [9] (in the Netherlands) or1:1800 in Thailand[10] and Lebanon[11].Interestingly, other studies in Iran show a higherincidence 1:357 in Isfahan[12] by Hashemipour etal, and 1:914 in Tehran, Ordookhani et al. Bothstudies used the same method and material forcase finding based on national screening programsin Iran.Hashemipour et al relate the higher incidence to“dissimilarity between the screening methods,environmental, genetic and immunologic factors”.As screening methods and genetic factors in the
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present study are the same as in other studies inIran, so environmental factors may play a moreprominent role in the incidence and prevalence ofCH.Although the female/male ratio in this studywas 1.19:1, there was no statistically significantdifference. On the other hand in most articles,female to male ratio is around 2/1[13,21]. In thisstudy, the difference may be related to differentetiologies of CH that reveals dyshormonogenesisas the most prevalent cause of CH and a higherrate of transient CH.In this study of 43 patients with CH, 53.6% and46.4% were confirmed to have the permanent andtransient form of the disorder respectively. Thisfinding is similar to that of other authors in Iransuch as Hashemipour et al that report 59.8%permanent and 40.2% transient CH[12]. Some otherstudies report a reverse ratio; Caudino et al  found38% and 62% of 79 patients with CH as transientand permanent CH, respectively[14], others reportthe incidence of transient CH as 5% to 10% ofinfants in newborn thyroid screeningprograms[15,17]. Considering the etiologies oftransient CH, further investigation is needed torule out iodine deficiency in our population. Mostof these transient cases had a disease durationlonger than 4-5 months, so maternal drug use ormaternal blocking antibodies are less likely to bethe cause of higher rate of transient CH in thisstudy. In addition to these probable causes, itseems that longer follow up for a case withtransient hypothyroidism is required. Becausesome of our patients with normal TSH after onemonth of drug withdrawal (transient CH) had arise of TSH 4-5 months later that lead to diagnosisof permanent CH. Another noticeable point arepatients with high TSH and normal T4; MugeTamam et al reported 17% of 182 patients as“Isolated Hyperthyrotropinemia”, that wereneither transient nor permanent cases of CH[16].They recommend that these patients can befollowed without hormone therapy. Some of ourpatients (35% of transient cases and 17% of totalCH cases) had same laboratory features also. Inthis study and most probably in other studies inIran these cases were labeled as transienthypothyroidism. We believe that this is a majorfactor for a higher rate of transient CH in ourstudy.

In most articles and book reviews dysgenesis ofthyroid gland is the most common cause of CH anddyshormonogenesis being the next one[17], but ourresults differ and show 57% dyshormonogenesisand 43% dysgenesis as etiologies of permanentCH. Interestingly thyroid agenesis was also moreprevalent than thyroid ectopia among patientswith thyroid dysgenesis.Another study in Isfahan, Iran by Hashemipouret al also reported 58.8% and 42.2% as prevalenceof dyshormonogenesis and dysgenesisrespectively and higher rate of agenesis thanectopia[12]. Some similar results in other countriesare also reported, such as the study of Eugster D etal that reveals that dyshormonogenesis was moreprevalent (57.1% of permanent CH)[15]. Thesefindings need more studies to find other possibleetiologic factors for CH in Iran.In this study the mean TSH level beforetreatment was significantly higher in patients withpermanent CH than in those with transient CH(P<0.001 and a ratio 3.0) as reported by multiplestudies in this field[15,17,18].We screened neonatal blood to estimate theincidence of TRBAb induced CH. The incidence ofTRBAb based on neonatal serum analysis forthyroid receptor blocking antibody was 6.9% (3cases); that is slightly more than that of otherstudies and may be due to small size number ofcases with CH, but there are no other studiesavailable in Iran for comparison. Brown RS et al,report 2% and Mengreli C et al 2.7% as incidenceof TRBAb[18,19] in their studies.Lafranchi S reported an incidence of 5% for CHdue to maternal TRBAb[20].
ConclusionCongenital hypothyroidism in Iran may havedifferent etiologies, so more and larger studies areneeded to find clear information about theincidence, prevalence and etiologic factors of thisdisease. Transient CH has a significantly higherrate than other similar studies. It is reasonable torecommend following these patients for a longerperiod to rule out probable permanenthypothyroidism that may be detected a fewmonths after drug withdrawal.
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