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Abstract Congenital hypothyroidism 

Kittipong Kongsomboon MD.* 

Prevalence of congenital hypothyroldlsm IS 1 2,500 -1  4,000 The etiology IS 

embryonrc errors rn development (most common), ~nborn errors of thyrold functlon. 

decreased peripheral responsiveness to thyro~d hormones, transrent congenital hypothyroidism 

and hypothalamic pitu~tary defects Symptoms can not be detected in the newborn, 

so neonatal screenrng IS Important But the common symptoms are prolonged jaund~ce 

transent hypothermia, enlarged posterior fontanelle and respiratory drstress w~th feeding 

We collected the blood from the heel of newborns at the age of 3-7 days for TSH If 

TSH IS > 25 mU/L, the newborn w~ll be rece~ved L-Thyrox~ne once a day The 

incidence in Tha~land IS 1 3,329. Prognosis IS good. ~f the treatment started before 

3 months of age because the IQ IS s~gniflcantly hrgher than the one whose treatment 

IS start after 3 months of age 

T3 = Tri~odothyronine TRH = Thyrotropin releasing hormone 

T4 = Tetra~odothyron~ne (Thyroxine) LH = Luternlzing hormone 

TSH - Thyroid stimulating hormone FSH = Foll~cle st~mulat~ng hormone 

* niw4~i;ui-aaa~~~iww4 na:aawwuwi~mi ~wi ' jnuiGuw4wn~wn~' jb~w 
Department of Pediatrics. Faculty of Med~cine. Srinaki~arinwirot University 
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- Congenital isolated TSH deficiency 

- Absence or malfunction of the cell 

membrane mechanism for trapping and 

transporting iodide from blood 

- Inefficiency of the mechanism(s) for 

organifying trapped iodide 

- Absent  or defect ive enzymes for 
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deiodinating intrathyroidal iodotyrosines 

- Abnormalities in thyroglobulin synthesis, 

storage, or release 

- Decreased peripheral responsiveness to 

thyroid hormones 

n a i u f i m d e l : n ~ a ~ ~ i 8 ~ n i n i ~ ~ i u w o ~ ~ a e r u  

Autosomal recessive traits LL~~Z$J%U~"~"U Congenital 

hypothyroidism a i n i % w i o . 9 n ~ d n ~ r a ~ ~ o u n " u n ~ N  

Defective thyroid embryogenesis una5u~uEinicjd 

w" w uI6%uncjaun?aaan:aaua%Cu$~n~~~uiou 
gu%oumTmdougusoumTm$~:a%~~ko.9aad~a3nnaom 

aad~nj,,zdcjin~'1s;l"a~u'bn"bua"u~~\4 7 do.9ais&odfT" 

naiu~uaa3o.9voo.9~aiufimd~nG 

Congenital isolated TSH deficiency 

TSH af?u Pituitary glycoprotein hormones 

d%znou62u Alpha bbaz Beta subunits bfiu Congenital 

hypothyroidism dmcja~wuii T4 aaa:T3 d l  iau 

TSH a"l'bu76 6iao\4ao3uu6adudcjnfiw"i] LH baa: 

FSH nimiiaKmsinni~a~wud6a~ Base a'l?uo.9Ga 

bGua%u'uTba~id CAGYC "uo.9 Beta subunit gene GI 

~s;l"imsadduuudai12d~io.91dsin~~uio.9 Alpha laaz 

Beta subunit ~ ~ 8 1 ~ 1 % n ~ l ~ u ' b 6  

Failure to Concentrate Iodide 

(dau9:i Hypoplastic thyroid gland bbdi 
Uptake aoo.9 RAI $ 24  .a"a%u;r~ouniidn doa. 
Eu~ou6s:i.uuim€mn-did~nG 2-4  ~91'ibbnzqzi 

m a r  Hypothyroid 1,6obdoduw"fl7~1%61 Concentrate 

Iodine I6bdu dou$iaiu Gastric mucosa n%&1.7;~1%61 

~71wCiw"fbi' ~1~1cjn1~7 L U ~ O I  solution ~~n iasaz  

Hypothyroid €mumcja6u Serum iodide 1$~o.9$uua: 

a&, lntrathyroida inorganic iodide bmuncjzeraunicj 

Diffusion ~auna'bnaaiufimd%ni6~\s9'b~w%lubhpd.a"n 

(daUwaifl5iuinaiufimd5ni%u Iodide 

trapping do.9wejbm~ua<oadomildou~iniub~a: 

n%zbwizo1~13 m7aswui Thyroid RAI uptake anal 

bba:Iimouauo\sio TSH 6 m % i & a ~ ~ o \ s  Slivary 

RAI : Plasma R A  ann~ba(daurlzirn?~ ~ y p o -  

thyroid ban:~qqi~ou~6 



Iodide Organification Defect 

n a l ~ f i n d % f s  Iodide organification 6u 

wub~un%asn%ug nn. 1950 inu Stanbury bgu 
ma1x1knils~%ni~wer'b6eio~%unisa~s~m~1zG T4 m a 1 ~  

f i n d ~ n i a l j n 6 i n u ~ a ~ o u 6 q t ~ k ; ~  Iodide uptake 

abm?dfl~~~%n Oxidize iodide 16 inur.Jdauqz.lrin9~?0 

' b i f i  Perox~dase enzyme ~\3~1a8u~od$'bia Oxidize 

thyroidal iodlde bgu Reactive iodine Y%?GG~I~&Q 
61\3so;l Free iodide ?u~oNi%~sou6 nls?v!' Anion 

biu Perchlorate 99% Thiocyanate wbfinn~sela'ou 

lod~de Dmulbbi Iodine i ~ u c u  Tyrosine 99% 

Thyronnes q:'bim~1~n%uaon~116 (daud~ma~u 

6nd3n?169zi~n~~~:bazd Goitrous cretins bdo 

(dau'bii'yu Radioactive iodine iout?usou6q:6;~~a 

6au RAI odi\s%ana?a bdo%~%dszw?w ~ h i o c ~ a n a t e  

M%I Potassium perchlorate ~zRa"n6'uTss"~norganified 

iodine (RAI) Tuoonq1nia;Mt?~>au6ad1\3sanbia 
%t6u T4 ~ z h ~ n i ~ d - m i u d  TSH ~ : q d  ~ ~ f l d ( d 7 ~  
6o;ibdGils~%:%~~i1$6bbrl %d%:q?~u Antithyroid 

drug, 'b&??J Iodine Ninbfiu~d~c%ob~u Hashimoto 

t'7yroiditis (daub~~1~ez'b6?un1sm%a9bdo~uGu 

n1%7ljqGubnun1%~3aq~1s:Ku Thyroid peroxidase 

act~vity 31nd'obdo~u%au6 v i ~ i ~ ~ ~ n n i i  90% ?ail 

$au~6?umsm5a9~u~u sln Thyroid peroxidase 

activity 'b6in1sYnw1inun1 Clone thyroid peroxidase 

gene uu  Chromosome F$ 2 

$dau~alflslfl;ijni2z Euthyroid M% M~ldly 

hypothyroid bb~~oln?%mowonbba:W Part~al discharge 

aoil Radioiodine Ma"\391n'b6?~81> Perchlorate bdo 

mi;l%awio~~'%ouniii Peroxidase activlty &fi~~"ji 

Hematin (noncovalently bound prostnetic group 

aoil Peroxidase) ZqzG Activity n$u~?di;l%nfiej9m 

-d~f in i%v~n Peroxidase apoenzyme %un?%Tufiu 

Heme moiety 

%u8 m.n 1896 Pendred wun~No1n1dtb8ed 

n o w o n ~ u ~ l j ~ m ~ o ~ i ~ ~ a ~ n ~ : w ~ % u ~ u ~ ~ n w o u n a i ~  

aba:%b~nmoudaiu b$n%foinlcj Euthyroid ~ ? o  

M~ld  hypothyroid <aN?hJfi Hightone 99?0 complete 

congenital neural deafness baiwihpJ~dsnf i  

~ ~ ~ n n ~ u o i r n ~ ~ ~ l  Pendred syndrome d~(dau 

Aau%n~.~:If iwauan~~ Perchorate discharge test 

Iodotyrosine Deiodinase Defect 

n%zuaun?% Deiodinatlon va\q lodotyros~nes 

bba- lodothyronnes ~f in<u~d~a~~urnu6bb~ub~ua 

fiu$Gu, 'bw ~~aro?ua:& 716% ma1~Endsniw1;1 

f iu$n%3Nsa.shu~u%ou6&i f l l~ i~61 Deodnate 

NllT bba: DIT b f ? ~ ~ ~ b M ~ ~ $ ' b f i  Leakage "1l\3fl1% 

f i ~  
lflimsapiausaa Iodide dwnilod rnscj~r3uoou 

lodrde ~~%~ijnlsamn~sa"i]b~%lzSA"~os~uu bgu~a 

IGW~I~L~N~I~M~"~ TSH L ~ U ~ I ~ T T ~ L T T U  bfinn~at 

Thyro~d hyperplas~a bbazbfiNnlrj~\3;la~'dl~SA" MIT: 

DIT bba: lodothyron~nes nii;l%aKnn~az Go~trous 

hypothyro~dism 9infl?b~~&~~&finil1nn3:vaun13 

Blosynthetlc block bbdbqu91n lod~ne def~c~ency d o  

%9/1" RAI 8z~fin Accumulat~on tta:~n%~oonod1\3 

samb?aw1~f iaR ia~%u~d~n\3  lodotyroslne &aumu 

d-anistTuoon%u,d Free Iodide adomsaq~~onaz 

wu T4 &un: TSH rtqu mslri5usoukosT~u 

M% lodlde rzfii%$bfin Remlss~on 

~GoI&z6u Proteln - bound lod~ne (PBI) 

b~u6aa"ns:6~5"u?ou6ao%~~u n1stWduduva\3 MIT 

ua: DIT %wb~on~G\3q:~1%flst6~ PBl od%ubnaG 

dsnG wai;Mfind~nG~~fim~~n1u%uio~5"us~u6tta:  

uoniou<usou6 Rad~oactlve MIT 

bbaz DIT $Q~din?%bdiuubbdail%ufi~alat 

Eutnyro~d 

golter ~tazGna1ufinelsnE~fuiler1\3a'aulun~zuaun1cj 
8: d P  

Delodlnatlon so3 lodotyroslne n\snmadoui?fl%o~nb 

bba: Per~pheral tlssues 99%0~1\3%n0d1\399fk $4 

(dauujmu~sn compensate l66iotJ~u&Fiq ij 

lod~ne Intake cjfl 

Defects in Thyroglobulin Synthesis or 

Transport 

ma?~Wnd%nG~uoilbm~ilfl<~Q"~~o~ Thyroglobulin GI 

%s;r"bf i~~~lNfip id5n~%~~sd"iddi i )  .l'b6bbh Decreased 

lodination. Reduced MIT bba: DIT Coupling efficiency 
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baa: Increased lodination " l ra  Alternative substrates 

lodoalbumin 

Thyroglobulin gene 'b6'c~n Clone bba:g6mcji 

&auvaa lntron dauGiwin (96%) 4iuau Axons 

bba: lntrons 6ulnl~u~q~ubafu1ss" Gene Cbfim 

Mutation induced Transcriptional errors maiafin 

dcjnii~fin$uwd6w"a%umu~~a:~m~ tj'd2und~ma1~ 

find%nG%udf ~isldq:fl%:6~.lraa Thyroglobulin w"a%u 

~~on~rarr6a~ioKucjau6di hu@~un"inaiuiin 

dcjnG%uqaniwq:%ss" Thyroglobulin 91$findsni 

41 ~fluwa%ss"~finmai~fimd~ni%unicja"aam~i:4.9" 

lodothyronine bb.a:/~?amaiufimdcjni%uni%au~~u 

aynlm%u Follicular lumen 

Thyroglobulin $a;lbmm:Gqinia~5"u~au6~fiua 

fib6iua n%:uaunis lodination aaa Trosy residues 

6ailYaB Thyroglobulin complex q:afimnisfi=?ia MIT bba: 

DIT baa: Coupling aaa lodinated Tyrosyl residues 

q:bfimni%fif1"7\3 bbn: T4 maiufimwaim"11am 

t%bm%i:6 Thyroglobulin bba:ni%fifiaT?ama\g ni% 

aimbbmau Protease activity di~~u%~~uncj:uauni% 

Thyroglobulin degradation fii%ss"bfimni%aimni%~a"a 

~ucjau6ao%TNu 

maix1fimdcjn~6aniiadr~amaaan~muni~m~aq 

wer non-butanol-extractable lodoproteins %uiaa 

6'ucjaer6~m:%u%=k ~dcjGu~~i16~1a~$a5%~cj;lfi?1~7\3 
m$iu Albumin ai9b?unbau lodoalbumin thyroalbumin 

4aai%d%:naude13:nau6au monoiodohistadines 

bba: diiodohistadines14 l5 ~n%Tinicj~qd-dimaiafim 

dsniaa\s Thyroglobulin b8ufiib~9?%ss"bfinncj:uaunicj 

lodinaton v a s % d c j ~ u w " f i n d ~ n f i 4 a & a u % ~ ~ f i a  

Albumin warnurnfin T4 h i  ncj:6u%ss"io~%ifiana 

~ & \ g  TSH Nin& afim Thyroid hyperpasia aaa:ini% 

Turnover aaa T4 M?a Albumin b h &  waqlnni% 

aaiubdcj~uvaa lodohistadinethyroabumin "ji%ss" 
n,cj~&a lodohisladine na$udan3adn%ilfiflia: 

Transient Congenital Hypothyroidism 

;~ i%mi~~ud~:wiuf i ic j6 f ;n%f lb f inma~on 

(Goitrogenicsubstances) ni"Ji%~i%n%um%cj6bfim 
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mawanabadnia: Hypothyroid 'b$ aicjiau%nn$wu 

Ra Iodide dawa~ai1urn3 Expectorants d%.d"~nwi 

Asthma w?a?nwiuicjmida~u Thyrotoxicosis u i i  

%.a"?nwi Asthma naiu~aGiauwaa~aiuouia 

~~a i~ iwa ian i c j f i i a i uaa \g i au5 "~c jau6  uicjmif!I~? 

?u lod~de ~i~aiu~%mul ibf inmawanbba:f ln ia:  

Euthyrod %~%:~-dia&amss6~icjn~bfim~n~:'biflnia: 

Hypothyroid qin Iodide i F I a  UIU~~~I'YL~ULW%I: 

na'bn%uni%an Thyro~d lodide uptake bdofiuaamau 

iacj:6uaaa Iodide %u~ain i ind~aaaaiaa5"u%au6 

~a'bdwuys6wa 

~icjf;amawanw"fiiuicjn~i%s4"aiinmaownn%u 

bGnbbanbfim'b$bbn' Th~oureas, Sulfonamides bba: 

Hemat~n~c preparation w"flm4 Cobalt iauaghu 

~ w u ~ i l u m ~ ~ q ' b 6 i a u ~ n n i ~ 1 . 6 "  oddes ua: ayflud 

vaa Th~ourea ?nwi Thyrotoxicosrs %uaicjmi%:~-dia 

$amcj%f idd i~ f iua~~i f i i%f l~ f imma~an%u~~n~~%n~f im 

aw'i~ubad~abflmnia: Hypothyroid %6au'6 u i  PTU 

$$fii%$'bf nmawan%u~~nbL%nbfim$uwu'b6~ouunb~u 

611~s"budf a ia ia in  (>  150 mg / day %uia;l%nG 

maan) ~~iaeiid~n"miumaia$%~fiu5"~:~-diadf uiw 

vaauin"ernicj~fimm.lownn6un"Gali.a"m~qu~n nicjlfi 

Th~ourea drug ~ ~ ~ ~ i c j m i ~ ~ ~ ~ a a i ~ i u n " ~ a ~ A a ~ m c j i  

adu\siani%afimmawan%uwl%n Herbst bba: Selenkow 

bbu:ii%flamd?aisldaaa Thiourea drug %u+adm%uia 

qmW"iu ~~a:%.d"~ucjau6aa~uu%unicj?nw1;~1cjmi~~~u 

Thyrotoricos~~" daumcjn$uhb~u~aa~~unrnb~q 

q1nuiincs"u%ss"~fimm0~an6u Long-acting TSI 

(Thyrord-stimulating ~mmunoglobul~ns) $$n%:{u%w~ 

bfimmowon 6imcjaqwudi T4 diq:b?h~a+auuan 

hnownndi i~:~~uwaui~inui I U ~ N L ~  T4 dqa 

~:~Gi16n"umawanw"~fin~in TSI bba:oiqfi1%9/Tbfin 

Neonatal hyperthyroidrsm 

uan~ in6~rans ien t  Congenital Hypothyroidism 

f%bfiuwa;~iqin TSH receptor-blocking autoanti- 

bodies ~ l n ~ l ~ ~ l ~ l ~ c j ~ ~ n ~ j ~ n % u ~ c j c j 6 1 " d \ s f i l ~ l c j ~  

Tncj:6u TSH binding inhibiting immunoglobulin 

(TBII) M%O cANIP (TSH) blocking antibodies (TBA) 

&ui%mifin9:i Atrophic thyroiditis baa: Half life aaa 



Antibodies % u w l 3 n b b % n R ~ ~ ~ ~ : o ~ d 3 : U 7 ~  2 &mi6 
siaunia: Hypothyroidism olq~:$\3~\go~uiu 2-4 

b;au 

ni~Tnwilmuhalelf inl i~i~8u6imwan$u 

~fim~inuiun~5uiouEw~au6w"%m$u~"i%s4"b~nniu%~ 

6ie1in~7o~fimnia: Hypothyroid d4wu16~owuin 
d.3 n1~lGEw~au6ao3uu~tdawlgA"~owanCum"11u siau 

n " o u w d i w i m % ~ ~ G i % G ~ ~ n n i w % ~ 6 i u i n o i ~ ~ i ~ 8 u  

6o.3W"i Subtotal t h y r o i d e c t ~ m ~ ' ~  

Decreased Peripheral Responsiveness 

to Thyroid Hormones 

Refetoff bba:Rsla:'b6%7u\siu~%au~?awd~ 

Deaf-mutism, Stippled epiphysis. Delayed bone 

age bba: Goiter wui Serum free T4 bba: free T3 

Q\3\sab i  TSH d%nil" ~m%ini%bqTQbiurm Metabolic 

rate bba:ai7kJQid%nG bgnocj%un-ia: Euthyroid 

m3aq Serum Thyroid Hormone-binding proteins 

~~a:ni%3~~i3~1:6ao3uuo~%w~nsra.vl"d%nft ni3 

inwiw14 Kinetic wuLdiioui?'w3ow6 T4 uin 

nLd1dsni 5 aw'i@-io?'u n13% T4 1,000 pg/day 

M%I T3 375 pg/day 'biiwaio Metabolic rate 

bdobffn~m$u T4 ~ m ~ u u i ~ 3 m ~ u d m 8  Epiphysis 

flm ~~ara"nwsw:.uo\snowan~:~iwlel n~oui3?afi6 

? u r n ~ " a ~ G w L d i ~ ~ a ~ ~ ~ ' b ~ m ~ u m o ~ i ~ 6 " u ~ ~ w 6 a ~ ~ T u u  

ilsl~uwuiin~uoim~dini~~~am\3non~aiw 

=yJa~uu ui\s~el~~uu~~amilaonbmuiel~ii5wii~61udn 

i?'w%aw6aa3Tuubmwi T4 tjilbbiinia: Hypothyroid 

ua:~dtfdauwdb8u Isolated Central Resistance 

ia6"u3o~6ao3uud\3iain13 Hyperthyroid %u?'u 

. ~ l l % f l b b ~ ~ ~ f J b G f l ~ ~  

Thyroid Hormone Resistance i 2 2dbbuu 

bauubb%nbgu Generalized Tissue Resistance (GTHR) 

baa:bbuuwdaoilb8u Pituitary Resistance ~91wiliu~u 

el%:uim 300  bbar 5 0  %iumiuriiK' nt$aini% 

~ ~ 6 1 d ~ i i m ~ ~ a ~ ~ i n n a i ~ f i m d ~ n ~ w d ~ i ~ ~ n ~ a  1 %u 2 

vail Genes coding "~~ooil Nuclear T3 receptor protein 

44% Alpha receptor gene uu Chromosome dwd 17 

baa: Beta receptor gene uu Chromosome dwd 3 

Genes b~676~:~<1\3 Thyroid receptors wdtf16Q 2 

62% Beta 1 bbaz A!pha 1 n3:~7flo~%uii;inifl 

6m~ibi?u~:irn~~d~wu~~da~'bdmiua1~ siauhn" 3 

go Beta 2 8:wuwdia~%6auoil ~1n31u~7uwuLd1 40  

~3ou~Tai~aiufimdanftw" Beta receptor gene 

o 7 n i ~ w i \ 3 ~ ~ ~ ~ " 1 1 4  GTRH %ub~fiwi3nk. 

a~uisnm~ai lwulmun~~~mnaa~hald~w~i:  T4 p 
TSH dsnin?agabf;nCou bt;m:ib$~ lduoulm 

n ~ o i a i f i ~ ~ i d i d \ 3 w u 1 m ~ i e i o u ~ n  dau Goiter. 

Hyperactivity, Restlessness, Nervousness bba: 

Tachycardia wd6~ow1ub~nbn61d 

siau Isolated Pituitary resistance b8uwaIG 

bfim Peripheral Tissue Hyperthyroidism b ~ a t o i q  

w"1%9/1"aQq6~fimb8u Graves disease 16611~76msaq 
%I TSH 

Decreased TSH responsiveness 
I Y 

b%6\3bbi TSH 6 ~ 6 ~  Receptor 6 membrane 

ab$an%:(u Adenylate cyclase bfimn%:uaun?~ 

t?'\3bR%it$ cANlP n%:fu Protein Kinases bfim 

n3:uaunia Phosphorylation mo\3 Receptor proteins 

bb~:n%:(~?g/iaii~ni3a"9b~%i:~s"~%~~6~~3~i%;hl~bba: 

ni3~thao3Tuu aaiufind%niwd$umnu%m$umou 

~~\s~:W" i%gA"~f imaa~uf imel~nf t~uni~m~uau~~va~ 

ioui?'w%ou6ia TSH 

$ausri 74 ~ILLRZTSH ~~Tm~ ido~Ew~ouA  

"(l1mbf;nbba:~ Radioiodine (RAI) uptake din;? 

d3ni'biin-nmouauos"11~\3 RAI i n  TSH ik~wd TSH 

Giqru~tuG Bioactive ~ d o ~ n w i w u h ~ d a u u i ~ ~ u  

fi TSH receptor wd Thyroid membrane danfibba: 

Fluoride-stimulated TSH receptor adenylate cyciase 

system activity dmft ~~FI~dan7:(u6au TSH q:am 

a\sn-did%nfiaii\3.a"m~qu ei\suon-di~naiufimel3nfiw" 

n%:uaun?% TSH receptor-adenylate cyclase 

c o u p ~ i n g u j i ~ ~ u ~ ~ u ~ d a w w " i i a ~ i ? ' w ~ o w 6 ~ u ~ m d ~ n ~ ,  

PBI dl, R A  uptake d%n8 bbnri TSH ~ 4 "  

l u ~ d a u ~ n s i u n d d i i n i ~ ~ ~ u " o a \ 3  CAMP 

rdoim~ns:(usin TSH Sg~yG~'l6irn-i cone  gene 

wdbiwa.u"a\sn"er TSH receptor ~ i m L d i  Molecular 

genetics si1s~ibjau"dwa~n~"11waiufimel~n6~~61fi6 
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aini%~~azoini%~~~milvo\3nia :wia\3Cu~au6 

s i . ~ ~ u u i f i i ~ Q ~ i l : ~ ~ i n ~ ~ o C a u  daw~u~i$uadrYu 

aibwq A ~ I N = ~ L L % \ S  ~bat%:u:~aaiwilni~"uims"u~au6 

a o ~ u u ~ ~ ~ ~ i d a u $ i l ~ I u n ~ % s l " ~ i ~ m i  imu6'aldairna 

~~azaini~~~am\n~z~ss"ul6aiii1~m~~u%u~:u:~~ou~ 

2-3 ~ & n a o m  ~\3~zbfiuni%~ibn'u'b~~ip9?uni%b~~~ 

~ u l f l n l % ~ n " n l ~ a ~ b ~ % l ~ s " u % a u 6 a o ~ N u z u w u l w  

$ 7 6 q i a n 7 % b ~ ~ q b ~ u % m b b a z w " m 9 d i n i ~ v o ~ 3 z u u  

el%:a-iwdauna1\3~~ ~ i l G w a ~ i l f l w " ~ u i n i ~ v a ~ ~ S n  

ii~Yii6 ni~~~~6ul~16~am~~a~~alflni%?nwi'b6fiu 
i a ; l w " 4 1 ~ f i u a i i i l ~ \ 3 ~ q z 6 0 \ 3 o i $ u n i ~ 6 m n n o ~  

(Neonatal hypothyroid screening) ni3?Q~6u%mu 

oi$uaini%wianZBn6o\3G High suspicious od 

~ a o m ~ a a i l u ~ S n w " d o i n i ~ o i i i l l m o i i ~ ~ 9 d a v o a n i a ~  

w i a \ 3 E u % a u 6 ~ ~ 3 ~ u ~ ~ i f i i ~ G m  ~Snwi%nbb%nbfim 

~ = ~ ~ ~ u n i a ~ w ~ o ; 1 s " u ~ o u 6 ~ ~ ~ ~ ; ~ u ~ ~ i ~ i ~ ~ m j l ~ o  
* 

Gaini%bwdiG Prolonged jaundice, Transient 

hypothermia, Enlarged posterior fontanelle, Respiratory 

distress with feeding M?oIflni3qbbauin 

3z~~P3zllPd'U (Scoring) '1169blnl3llazblnl3IlaF;I9 

niazw~ssZu3s~ldas3~~pdt1n'ii~GF;I 

Symptom & Sign Score 

Constipation 

Dry skin 

Enlarged tongue 

Feeding problem 

Hypotonla 

Open posterior fontanelle (>0.5 cm.) 

Skin mottling 

Typical facie 

Inactivity 

Urnbil~cal hernia (>  0.5 cm.) 

Total 13 

Review Article 

Medical Journal of Srinalrharitiwirot 

C d  C D 

~ m ~ y w i n i ~ ~ n w i ~ a a i n i ~ ~ ~ a : a i n i ~ ~ ~ ~ m i ]  

w i ; l ~ f l ~ w v o ; l ~ ~ n ~ i n i a : w i o i l 5 " u ~ a u 6 a a 3 ~ u ~ ~ i  
fiibQm<iuaw 77 mu ~el?uu~w"uu6uwi%n~~~n~fim 

d%nfiGiuau 84 %iu bb&<m%:$unai~$i66!"11o\3 

a i n i ~ ~ ~ a z a i n i ~ ~ ~ a m ~ ~ ~ n ~ i a ~ ~ u ~ : $ u n z ~ ~ ~ u  

(Scoring) wua'i ~ i n n a ' i % m z  9 0  vai1wi$nPJ$n@ 

i inz~~uu%a~rYuCa~n<i  2 ~uvm: i~ouaz  85 vaq 

wi~nw"iniazw%oaCu%au6~~if i i~Qm~n:~~uu%a~6u 

~ i n n a ' i  4 o i n i~~~azo in i~~~ami l i i \ 3 " Jn~z5m~~u  

$ ~ b i 0 b h b m $ ~  

oini%wi\3n~~n6wdm"bu%zu: Neonatal period 

16bbfi 

- C i ~ l j n u n z n a i u u i a ~ ~ ~ n ~ a o m f i n q z o ~ l u  

~nnGel%nG 

- Prolong jaundice adoilqini Delay 

maturat~on "11q Glucoronide conjugation 

- Poor feeding bdo;laini Lack of interest 

Somnolence bba: Choking spell 

- Large fontanelle bmf lb~wizo i ia$~61 i  

Posterior fontanelle auinn%\3na'i 0.5 "bu. 

~w~ i :%mu$a le lw i%ne l~n@~~u \g~ouaz  3 

I,'//I$~$$:w Posterior fontanelle n-hna'i 

0.5 "bu. 

- <o;lda\3 (Abdominal distention) 

- Hypothermia 

- Edema 

o in i~w i \3n~~n$w1~ 'bm"bu~zuz~~au~~~n 16~u-i 
- Peripheral cyanosis & Skin mottl~ng 

- Respiratory distress b d o ~ 9 1 n ~  Large 

tongue, Noisy respiration bba: Nasal 

obstruction 

- ~ i ~ l i n $ u l i o u ~ ~ a z q n u u l ~ 4 o u ~  

- Decreases stool frequency 

- b~u\3~iubd0ilqin Decrease activity bba: 

Lethargy 

oinicjwi\3n~Qnw"wulu~zuz 3 bZoubb%n l 6 ~ ~ f i  

- a%6?ioiu (Umbilical hernia) 

- wCaily7 (Constipation) 



- 6abbi';l (Dry-skin) 

- KUIM~ (Macroglossis) 

- Generalized myxedema 

- - ? o ~ b ~ f l ~ b b ~ u  (Hoarse cry) 

o1n1cjw1\snfl5~$~~1m"bu~:u:do~1 'b6~iri 
- Growth retardat~on 

- Delayed development 

- Delayed dentition 

- Hypotonia bbazo~$q:wuG Pseudohyper- 

trophy milnn1~~6obmu~sw1:dsd~;l  
(Kocher-Debre-Semelagne syndrome) 

o i n i % m % a s w u  Typical iacie f ignwa: 

Myxederna eo;l Subcutaneous tissues bba:6u GI 

I ~ 6 u ~ u i d u o o n  ~ b n ~ : i o u < i s q : ~ ~ ~ a u i n ~ ~ a :  

W$~a~ulibnawaan L ~ ~ ~ ' ~ : L L M E ~ L W % I : W ~ I ~ I ~ U ~ B J ~ ~ J  
Rlub8fl;l$au thf inia: Hypothyroidism u i u q  9:bfin 

Hypotonia, Mental torpor; Hypothermla, Umb~lical 

hernia. Potbelly, Constipation. Bradycardia am: 

G Pulse pressure bb~u bdodiln7a9 Chest x-ray 

olWzwer?'?~~q%rn EKG wu; low voltage bbn: prolong 

conduction time bbwbbaza~szb~ubba:?mb~uh~u 

Mottllng 

b ~ n w i 3 n d d u  Hypothyroid ad145mbquq:W 

Insensible water loss a m a Q a ~ i a ~ ~ n ,  lmpared 

g~omerular filtrat~on rate bba:6"w1. Inappropriate 

secretion mil Antidiuretic hormone $4$un1%1$u&. 

V ? ~ R I ~ ~ : A I U W I ~ M ~ ~ ~ ~ G ~ ~ ~ I ~ ~ ~ ~ J I ~ O I ~ G I I ~ / ~ "  
bfim Water intoxication bbaz Hyponatremia 16 n17 

Conjugation bbn: Excretion aoil B~lirubin ~ & X % J ? $ ~  

fi?%<bfin Prolonged neonatal jaundice bgnhu%9cld 
.1:~mel1una1\3aaa:1dG~u~inni~5"nw16aers1~~~~n 
bbd92fi Reticulocytosi~ 9clK~n13?nwi$aus"~~au6 

a o a a ~ u  

ni%.lrim~wcdau6go~T~u&~~~ia~%n~iin'a:fi1%G 

~ ~ ~ ~ l ~ l % ~ l i l % ~ ~ U d s i ~ R l W ~ l . a " l d ; l b ~ ~ ~ 1 ~ i 3 l ~ ~  

Delayed mil Growth Lbnz Arborizat~on aailb.6nd%zalw 

in l%amai laa ; l  Axodendr,tic ~nteract ion bbaz 

connectivity n%:uaunl% Vascularlzation LLnz 

Myelination d i ~ ~ i ~ n s u . v l " d 7 n ~  aasrbh Irreversible 

rnenta! retardation ~'I%Y!'~I%?~wI~I'~"? 

cd:u:~aaid~ucdou~~a~~uudwad~~:uud~:~i~? 

&37+2ail01; 2-3 fl17afimnia: Hypothyrordisrn 

w a ; l ~ i n o i ; ~ l d ~ ~ ~ a ~ t l d ~ ~ I ~ ~ ~ m n i ~ : i j ~ ~ i d o u  

~ : ~ ~ n l % ? ~ ~ l 6 ~ f l ~ ~ % o 8 6 ~ o % ~ N ~ ~ : . d . ~ f l ~ ~ 6 1 1 ~ :  

44furAidou~s~66i~~~6u?nw~%u%:fl: Early neonatal 

period 

el%:~w ~ ' b w  er'b6~i~WT~%iln1caKmncja\3nia: 

w i o ; l ~ f l % o u 6 a o ~ ~ u n " ; l ~ b ~ ~  W.FI 2535 aio;l'a~n 

n i a : w i o ; l ~ u ~ o u 6 n a ~ ~ u ~ ~ d ~ i ~ ~ n $ ~ a u ~ i n ~ ~ u  

Primary hypothyroidism #Q%$u TSH %ub%ne:qa 

~ufiouWd%:~' T4 qznmail n~cd~mn%o;l~;lm%a~%:$u 

TSH d s G n a i ~ 1 a 7 u n 1 ~ m ~ a ~ ~ u  Primary hypothyroid 

16Gw"~n dauma: Central hypothyroidism $ 3 ~  

~2iMfi(jldcdn%~ail Hypothalamic-pituitary wuib6 

~ o u ~ ~ ~ : ~ i s w  1 :60,000 - IOO,OOO $;l$uni%~m 

nsa;lbnun13w3aq TSH ~; jbd~~ne1~:rn6w"q:n~aq 

Aus11a: Central hypothyroidism n~%n%a'aai%nv~ 

s:$er TSH o~qn%a'as~na~ama~f la:~o~?abq~:  

~ O a m q i n 5 ~ ~ 6 ~ 1 3 n 0 1 ;  3 -7 5% 

~w1n"afine1nn15~mn%a;l16%au~a~Tmu wI11 
SM bba: Moshang T ~r~~ 

nisudaua Thyroid function tests %oawisn 

bbazGn 

ilsnia:$u T4, Free T4 ua: TSH q:q;l$u 

6uGw$;lnaamTwu Peak ao;lTSH 'aooiWdo~; 30 -60 

uln" $ i l o l q ~ % ~ ~ u q ; l ~ s  8 0  - 100  mU/ L 

n-rz(u%~io%~b.iofl69clkil T4 bhu& 3.6~ T4 blat 

Free T4 gaqm$olq 12-48 $aT~s %"?J T4 a l q  

~ z H l n n i 1  20 kg/dl bba: Free T4 Hinn-di 4 pg/dl  

n61unii%:niidwu?u$dau Hyperthyroidism bdo 

o7;Ninn-il 48  .a"a~NQ%zn~er T4 aaa: Free T4 'a: 

~aub]ama;l $;l~?un?%bbdawa Thyroid functlon tests 

%uw~%na~%n~iFm T~~LBWI:DI~ t7 Tu~a3Guo1qbgsd 

.a"21aJil b ~ ~ ? ~ L ~ f l ~ 6 ~ d l d % ~ ~ ~ 6 ~ ~ l ~ ~ n 6 ~ ~  
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Reference ranges for serum free T4 and Thyrotropin in premature infants during the I"  week 

of life 

Age group Gestational age (wk) Free T4 (qg/dl) Thyrotropin (mu / L) 

Premature Infants 25-27 

28-30 

31 -33 

34-36 

Combined premature infants 25-30 

31 -36 

25-36 

Term infants 37-42 

From Adams LM, Emery ,lR, Clark SJ, et al : Reference range for newer thyroid function tests In premature 

infants. J Pediatr 1995 ; 126 : 122- 127. 

61 T4 6hiw:a T4 < 7 (qg/dl) o i s w d 6 ~ f l u d ~ n G % u ~ i n  Premature aan:ainwddau~G'n (Eutiyroid s~ck 

Normal Range for Total T4, Free T4, Total T3 and TSH in Thai Neonates 

Cord blood 

1 - 3  

4 - 7  

8 -  14 

15 - 21 

( Total T4 (qg/dl) Free T4 ( q g / d )  I Total T3 ( q g / d )  1 TSH (mU/L) 1 ;;xi 1 range 

5.3- 1 1.8 

mean mean 

1.13 

2.39 

range 

1 1-81 

85-251 

70-243 

94-239 

79-21 9 

range 

0.8-1.6 

1.3-3.8 

mean 

1.95 1 .1  -4.6 

2.1 3 1 . 1  -3.8 

1.59 0.7-2.5 

range 

2.3-24.2 

0.9- 1 2.2 

1 . 1  -20.5 

0.0-20.6 

0.8- 1 0.8 

1 .  %:Ku Total SerumT4 f i o $ j ~ i a m q  T4 deficiency ~\~WUI~GDWR\~~%:%JIN 1 :4,000 V l % X  

=&ju,iculds;u K ~ $ ~ ~ : K ~  7-4 io$ucujnslms s:~u T4 q:d,niid~ni~q76~~aua~~uaniw 

~ $ q f i " u % o u G ~ o ~ ~ ~ p d q i n d ~ ~ f i " ~ ~ ~ u ~  ~ ~ ~ : q J ~ ~ i ~  Euthyroid ~ ~ I ~ ~ i ~ ~ u 6 o \ s % G n i % ? n w 1 6 a ~  Thyroxine 
dY d 

'bel=jflu6<ucu T4 &flLiw w i ~ n ~ ~ = j n ~ f i m w ~ ~ ~ Q q i  % u ~ % N u L N ~ V ~ % ~ ~ % Z  Free T4 s=d%nGaaa:%:Ku 

~ c j % f i q ~ i % : $ ~  Thyroxine binding globulin (TBG) TBG d l  
qqn-didmG ~17G61 T4 %uni%n~%n~Kmtpn-diii 2. %:Ku Serum Free T4 a~wni%Ym%:6'u T4 

dsn~IutRnaan:r..wr~ l u m q n $ u h R n d i . n l a z ~ ~ ~  d n o u o ~ r ~ u ~ ~ ~ ~ I ~ i l ~ ~ u n " e ~ b e l ~ i p d r ~ u ~ ~ w " ~ ~ u i n  
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aba:a3uaaa1~in dauuin5u~7m%:Ku T4 estimate 

Tmu?t?i RIA, ELlSA ' ~ ? a  Chemiluminescent assay 

%:&I Free T4 w$a"m16qzb?/ud1d3:a.i~ Free T4 

dua8uaasTuu~n~:1d~u~u Target organ h u q  i u  

~8um~nnnau$fid-rtbu"11G lun~riiw$qnlunii$dau 

imaiufimd%nivou TBG ' ~ ? a l i  

3. xKu Serum TSH a8uaa3a~uqinAou%6 

n u a u ~ u w ~ ~ i l o n ~ i n ~ : ~ u ~ a u ~ u ~ a u ~ ~ 9 j i i n i ~ n ~ i u  

6'u%ou6~a3uua&~u %:it TSH Gnq:a&~$uriau 

d 3 : ~ ~  T4 Q:RflRU  id^ n%<d 7 4  d'Xlfi~?a~i$l.J 

ana.M"d~.rrouhld%ni a b i  TSH pb~n$aueri\sfia?un 
A 

$1 Compensated hypothyroidism b6\3019~8u Ectopic 

thyroid 'A%I Thyroid hypoplasia biouqln TSH f i  
na1~ladan1sadduuaaelauvau%:Ker6"u~au6aa3uu 
aaa:fima~uadduuaadnuu~duia.sai~ 2-3  kaasn 

~~6uni-jmsjaqwer ~4 ei-jniaai TSH quasijuuaGn~au 

(TSH 10-30 mU/L) ~dauaidu?6a3uTsmaaAa1a 

a ~ u w a ~ i n n ~ % a ~ i : a ~ o m ~ a u a ~ y ~ a u n i ~  48 iia~us 

w"i%w"%:i'u TSH $q'biauss5owi%n~aatu13miG 

Borderline iodine deficiency w"1%$2:6'.~ TSH tjs 

n-d~elsniiiamma a~aw1~n l6Euuu~~ab~$uaf iuq  
wa%r6u TSH 6q:aflaabou 

6d!u%uns~Wd T4 dmibbi TSH quaGnJau 

Twuw%u~m7u~uiaa'1~dau~du Permanent hypo- 

thyroid~sm ps~a~iaaa:%9/inis?nwl~au L-thyroxine 

lelriau 61%$u1vuim Physiologic aaa:imm~uTm 

%:6uao=%-du T4 baa: TSH bau%zutq t$dauh:i 

M~IW Euthyroid b a ~ ~ % b ~ u b 6 n d % n ~ ~ i . r r i w a a ~ ~ u  

n".;il:b.iw"l%<a~na8u Hyperthyroid ~inn1379jiui ado 

aiqaiiu 3 ~~uss;nuiaa$aels:afiun~~w"iu~uvau 

%u~oum?ni~nm?u;l-d1i-iaSu6ads;lni%~nw1ma~mlel 
 tali ' ~ ~ a ~ u n ~ < ~ n ~ ~ i % n m ~ a ~  Thyroid function 

*a, a- 

test 'b6wab~aaaa:w1~i%nfim~1~(dau'bmwu'/19ua79 

li6a;l79jinis?nw1aa~si~a%msaqa5am$in1u%u 1-2 

t%m1$ ssin%:Ku T4 d%nfiaaa: TSH ama\sa3udsni 

aawmu-diwi%nlia3ubsn 61"lbuT~n'bsw%zKu T4 ~nq:&' 

a\sbbar TSH aT"~:liamaua8ud%ni 

4. %:~'IJ Serum T3  %un l%?t~$~t l~11~:  

Hypothyroidism ldaru:d1%9jim~as T3 adaue~ns:~~ 

T3 wiaaioada T4 LLaz Free T4 d i ~ ~ ~ i f l L L ~ 2  

aaa:ldinai~!a~un12m%a.~6pdnia- Hypothyroid 

ni4m3a-ahua6u6uq aiu ~ h y r o ~ d  scan/uptake 

aw"a'Ai~-a1ufimdsn6w"do~~5"ucjau6 aiu Thyroid 

agenesis, Ectopic thyroid l . 8 ~ 6 ~  bnu%.o" 99m 

Tc-pertechnetate 74% 1 231-labeled sodium iodide 

aiqaEm$aRmwaim'b6qini Blocking immunoglobulin 

~inbbiss?afi Perinatal iodine contaminat~on, ni% 

m%aq%:i'u Thyrogobulin ant~body Thyroperoxidase 

antibody TSH receptor antibody b d a ~ ~ t i i b ~ q i i b ~ u  

Autoimmune thyroid disease g~?a!d nicjrn%aqs:$u 

laTa~u%u94aa1a:a~ael-drafiuiiwisn~aa:~1~m1fi 

n~a:a~ma~~laTa$uw?ald niamsaqassi16n"adop/11 

~11a'~q"llu'6%n bbdn1%?nw1611a: Hypothyroid %u 

w~cjna~a~~~nliii~r~wi~ss~~ina~l:'b%n"%s;ini~?nw~ 

bssiau$ui?a n-~-d%$ L-thyroxine 

6 1 " 7 w w n i ~ ~ ~ n ~ a u n i a : w d a ~ ~ u ~ a u 6 ~ a s ~ ~ u  

bbifirlb5c~1~ua'i TSH > 25 mU/L abuawlil%unls 
* 

?nw7m1uaawuqfii'ui 

~ u a w ~ S l u n l o ~ n w ~ n 1 a 1 ' w + ~ a B ~ o ~ p 1 n ' ~ ~ ~ u u u B i ~ i ~ ~ m  

TSH > 25 mUlL 

d4 74 . TSH (+Thyrod Scan i uplake. X-ray hone aye) 

t?llui Na-L T4 10-12 pyikg/day 
I 

+ + + A  
T4 , TSH d:nG T4 dsri!4% T4c6 j ~ g l d L ,  TSH 44 T4 Gb . TSH mlid~n; 

+ 
d.174, TSH &lq 3. fi, 9 .12 .24  l 4 . 0 ~  I 

x-ray bone age (wrist) $ 8 1 ~  1 a 1 

74 61, TSH :, fi ~ U I L  T4 I s n R ,  TSH .: 6 lnUIL 74  L ? ~ B ,  TSH >6  mUlL 

IGuirrii~Pu 
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%:6u TSH >25 mU/L na%immi~gdaflnKu 

u i m ~ a ~ ~ ~ o m 2 f l ~ ~ ~ ~ ~ m w 5 o o e i i ~ $ i l ~ n a ~ ~ f i u o i ~  1 

b!ou Tmf l~q iz~Somt i i lmrn  Total T4 bba:w?a Free T4 

bbaz TSH ~ ~ ~ i i m s a ~ < i i l n i u ~ : l i ~ u a i n i ~ ~ o i l T ~ ~ n "  

m a % m % a ~ ~ A o m ~ w ~ i z o i n i % G n ~ z u i n $ u a ~ a u ~  d o  

ai;>1-2 ~Gou 

uonsin$um~m-raq x-ray ~ j ~ i i ~ d o ~ o i ~  

n%rgnqin Thyroid agenesis Gnqz~iwu epiphys~s 

sail Proximal t~bla L L R ~  Distal femur duuonhoi; 

n-jzgnCoundi~6n~~sn~fim win~8ub~n Congenital 

hypothyroid Wd~ilfl~'ilao%%Ju'b6sJ"iil biu Thyroid 

hypoplasia oiqb%~ epiphysis b~uilbfimjla~uaibii 

6ifliui%nn%aq Thyrold scan bbaz uptake ~6w"ufl 

w?oniuTu 2 ?umasdilm%aq~$oqz'bmlfln~~^aQq<u 

mai~w!aadsn ~dom-ra;r~niiluSana~I~nis?nwi 

w"uflbmu%flui L-thyroxine 

61%z$el Total T4 bbazw?o Free T4 bbaz TSH 

d%nfibbamiliilibquT%m Congenital hypothyroid ma% 

wymui T4 

61%z$u Total T4 < 6.0 ug/dl bbaz Free T4 < 

1.0 ng/dl bbaz TSH qs~~amilii~8ub%m Congenital 

hypothyroid mas?nwi&ldgn 3 - 4  $dm1996bb$a 

bqizb~amm%aq%:$u Total T4 41 617zKu T4 10- 14 

u g / d  w?o Free 1 3  1.5-2.2 n g / d  bbamiliiauimui 

iI$o+wuirnu Iflfiuuiouin~GuuSa Monitor T4 

bbar TSH doi; 3.6.9,12.24 ii?ou 

6i%zKu T4 dibbaz TSH diw?od%n~wisn 

aiqbau TBG deficiency w?aoiqb8L! Central 

hypothyroidism 91nmai~fimd%nfii Hypothalamc- 

pituitary ~ilna%dilmsa$wi%zKu Free T4 b ~ o ~ u f h  

ni~SQq<u 61bqu TBG defic~ency %z$u Free T4 

qzdsnfi bbtkhb8u Central hypothyroidism sz6u 

Free T4 qzdiniid%n6 

%fl?ud%zwiu L- Thyroxine Tuaz 1 nfi lmi~ 

e ~ i m ~ i l ~ ~ a m i i b a ~ u m i ~ i i l ~ o ~ ~ ~ d  
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W I % I ~ W U I ~ ~ ~ ~  L-Thyroxine %%dfll%Tflk+~ 

Hypothyroidism 

r u i n u i ~ m a ~ ~ ~ ? ~ ~ f l ~ w u i z a ~ n " u ( 1 1 a u ~ ~ ~ a z m u  

~mu(dautdoIflni~?nwi~~Sama~~zini~~~~~~~ubm 

bbaz$wuinisflNa"u Serum T4 na%qzi61 1 0 -  14 

pg/dl Serum TSH masqzd%nfi X-ray bone age 

d%nG m a s ~ z w ~ n ~ ~ u i l n i ~ I f l u i s " u ~ o u 6 ~ i n b f i u ' b d ~ u  

imma Hyperthyroidism bdu w;mw;m bw<il~in ~q&u 

-Ywq%bia fiuq ~ o ~ a a  r a r  ni-j%~uiuinlel%u~Gn 

wisnGilw"iIfl~fim Cran~osynostosis bbazbgnqzi 

fl~'iIilb&lN16 

ni~wuin~m%~m$un"u~zuz~aailuni~~~~?nwi 

Klein aaazmazwudi6iIflni%?nwif;ouoi~ 3 ~Gou 

q z i  Q bu~adu~i lni im~inwiw6i loi~ 3 Gou 

o i i i l iGu~16~wi i l a f i f i~~  ni~Tnwiniu2uoiy 1 

~Gou~~%nwa"i3maamni~w"wuiniswiilfluoilq:G~in 

~~~n"~ i l i s i u i l i u~ i~Gnu i i l nu~ i l i 94~w iw i i l n i~~5uu  

(Learn~ng disabilities) oisJ"iilZ6 u 1 \ 3 % 1 ~ \ 3 1 ~ ~ u ~ i ~ ~  
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