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U17+ `01)B2&.209 C9?++41&.,L8,1&8-42B74S19C01&.4+EiSC&@19 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!72 

F&@0-K0r<>0-qKDB10919 )01&.4+*8_WK"EiSC&@19a9?+-)0!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!72 

<4j5`A  !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!73 

 +&2>10Z27Y 6?#C01&.4+ !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!73 

o2&$B~6;<�%&X@ !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!74 

V2&"@)?)&K  !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!75 

-+&O@: !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 76 

EU?4<&# !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!89 

9?'&@>A 2 ############################################################################################################################################ 89 

tU&<*@&) !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!92 

=B191?'7+ &+,&#?G+&SoG!Q@j2&@>A,&# @7U-42&SP4QRS19C090>?)19~2a&N) !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!93 

L!21?N%0,7N%&+7dB +&21&.4+C090>?),07+,1&.4+L8,1&8-42B74S !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!95 

L!21?N%0P4QRSBC&@19,1&.4+L8,1&8-42B74SC090>?) !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 96 
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H725S F<)RI:

a1&.6 ^B-\1 :L8 ,1&.4+ >B7+ C0;4@oG!Q@ ,&#1?R8 19 C090>?) -42B74S ,1&820

\^B-a1&.62 :,lS07!U0) ,7N%&+7d ,1?R8 *@&)7+ ,&#C090>?22

a1&.6 ^B-\3 :L8 ,7N%&+7d *4%B0 C?@>A EW.@ 729&[@C0720 19 C090>?) -42B74S ,1&831

a1&.6 ^B-\4:,7N%&+7d oG!Q@ �2&!) &+ 91?'7+ =B1)*4%B0 C?@>A �2&!)TSH7!G4M )d&8 7+(32

a1&.6 ^B-\5 :L4"[SL8 ,-O+%?4S0 w&U0 7+ C090>?) -42B74S ,1&8,}?46

a1&.6 ^B-\6 :,}?%?4S0L8 >B7+ ,&#01)` *4%B0 -42B74S ,1&847

a1&.6 ^B-\7:-2&6 L2_HL8 ,1&.4+-42B74S ,1&819C01&.4+U 19 `-)> ^B0 a&@ *49

a1&.6 ^B-\8 :-42B74S 97:G.H  )?@1?# ,&#7**!@01&< >0 ,90-XS  X4We 729&[@55

a1&.6 ^B-\9:&2*!M,}?%?4S0 19  O4%&+ B ~4O4G801&< ,&#L8 ,1&.4+ oG!Q@ ,&#C090>?) -42B74S ,1&857

^B-******\9:oG!Q@ 34OU 19 34"8B74SB?% ,9&5OR4< *4%B0 >B968
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T';$ U62 E>4"&V W25J2

)0?' Dn&!8 320 V@&8 B $4K9 *X%&q@ &+*8 9?+ -#0?' 19&K a-O:

1(L8 ,1&.4+ ,}?%?4@-4<0107K /i+ 91?@ 01 C090>?) -42B74S ,1&8-#9.

2(34O\-#9 !4Y?S 1&y!'0 *+ 01 -42B74S a-d ,}?%?2;4M B  U&O6.

3(01 -42B74S C?@1?# !67S 19 7b?@ V@0?H-2&.) C&4+.

4(L8 ,1&.4+  O4%&+ L2_H01 C090>?) -42B74S ,1&8-U&OR+.

5(@&)7+L8 ,1&.4+ ,07+ C090>?) ,7N%&+7d ,1?R8 *C090>?) -42B74S ,1&801-)0-+.

6(74"gSE"SL8 ,1&.4+  y4QRS ,&#01 C090>?) -42B74S ,1&8-+-)0.

7(^?T01&.4+ EWK07@,L801 C090>?) -42B74S ,1&8-#9 =>?@A..

8(L8 ,1&.4+ >B7+ 19 7b?@ 7q' V@0?HC090>?) -42B74S ,1&8 @ 01-U&O6.

72?yS1 :]9?8L%&U
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%&5X&

7N%&+7d,C090>?)*)074NR4<  !4%&XMEU0*8@7uO*+QRS4P,1&.4+&#,V+&KC&@19D~4%?+&!@ D3278B-)0!)}4D~

}?%?S&.#2~ )?gH B@ 9?61B2 .&+kB767N%&+7d,C090>?)07+,,1&.4+#&,%?+&!@4~>0*#960@49_,D$M0-\2-,19

0&[S10E@_UC090>?)BC&89?8>&+-6B>09B-/B9*#9DVWK023%&XM4E*+C0?OH2~%&XM4E!60-5+ "+41&L5@19ZGd0

&#1?R8,<4*!M7R)94&-@A19 .7N29 ,&#1?R8 >0 ,1&4"+ B  +?O\ ,&:27@A B  2&<B10 $e&O@ *4G8 19 a>B7@0,7N%&+7d *@&)7+

 @ (&u)0 C090>?)E"4% &@0 D9?6,1&.4+&# @ 107K ,7N%&+7d 91?@ *8  2>0 D-)74`1&S50EU0 74v!@.(&u)07N%&+7d,C090>?)

*)&5OS0;@2&,d47V+&K1&:)0,07+,+4C01&.Ba90?)&'&#2C&R9109*:G+>01-#3!M1-+&O@mH4L)&")0 B%&@ <4NR47,

@ 8-OB&+fg/7Y2Z6?# _!W@2C&D*+*XU?S&#1?R8~.8&62)& @ &.)2-.

,7S&` F7+B1 7!89)1916-1995 ("C090>?) ,7N%&+7d 1-<" @ n?"i@9?6 .D7!G4M )d&8 >0 a9&g!U0 &+ 1&+ 34%B0 ,07+ B0

*)?.),1&.4+ ,7N%&+7d *+ C0>10  6B1 k0-+0 B &< *O6&< >0 ,74`PKU< C090>?) 19E'0973
  .,1&.4+L8-42B74S ,1&8C090>?)

(Congenital Hypothyroidism =CH)EM7` 107K ,7N%&+7d 91?@ 7!G4M )d&8 >0 a9&g!U0 &+ *8 9?+ ,1&.4+ 34@B94.

72?yS2 :,7S&` F7+B1 1?"MB7<-C090>?) ,7N%&+7d 1-<)1995-1916(

0'*)+ %&'()* N'O(2 F.-J2'J!"#$ !3 12324"(  )/

*!M7R4< ,&#1?R8 19 C090>?) ,7N%&+7d (&u)0 &+*) D&#1?R8 19 *@&)7+ 320 (&u)0 *8 EU0 a-6 a909 C&R) D*!6)` *#9 -O 19

Z[H >B7+ >0 ,74NR4< B &5)A ZU&O@ B -K?@ *+ C&@19 DC01&.4+ w19B> P4QRS &+ &5OSL5@ c10?H 7N29 B  O#J  `-)&@

,1&.4+&#,B C&R2&# a90?)&' B C01&.4+ *+  %&@ B  )&")0 ,&# *2&@7U 3!M1 1-# >0 ,74NR4< 34Os.# B D,7N%&+7d 91?@
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 @  .5@ 1&4"+ F&@-' *X@&\?%?4@-4<0 F&H_e0 >0 ,-O.6>10 B -4UB Lu/ *:G+ D-O8} @ L#07M ~291BA.,07\0 DaB_H *+

*@&)7+ *)?` 320U&O@ ,97+1&8 F&[4[iS *O4@> D&#EU0 a-6 Z\?@ &#1?R8 CA C0-O.R)09 ,B1 j4< 01  W5 .

-6&+ *!609 -)0?S  @ ;4)  W2&X@ C090>?) ,7N%&+7d *@&)7+ (&u)0 D7N29 p7e >0 .*O2;# j6?< (-H,U?S ,7N%&+7d ,&#

C&@>&U*.4+ ,&#X@ >0  :2 D7` @ n?"i@ Z2&9?6 .32-%0B n07qY0)nJ&8 EW.@ 910?@ 19 ( @ *8 EU0 7N29 Z2&X@ >0-)0?S

-U7+ VK0-/ *+ 32-%0B =>?@A &+6
.

A 3U&i@ *4G8 &+ &5)A *"2&[@ B C090>?) ,7N%&+7d (&u)0 Z2&X@ *4G8 3!M7` 7m) 19 &+ @ *!M7` *u4!) DC(&u)0 *8 9?6

_@&8 DC090>?) ,7N%&+7d"EU0 jQ+7b0 *O2;#7
.

 )&5\ E60-5+ C&@>&U Dk?Y?@ E4.#0 V4%9 *+(World Health Organization= WHO)^&U 19 D1967DV4:RS &+

" .GH aB7`"V.X%01?!U9 B &# *4T?S&#07+ >&4) 91?@ ,7N%&+7d ,&+ 1&WS10 19 C090>?) ,,1&.4+&#B ~4%?+&!@ ,F_:R@

91BA L#07M 01 ,90>19&@8
.L5@ >0327S320 ,0;\0V.X%01?!U91&.4+ ,7N%&+7d ,&#1&4X@ D&#,EU&#*8F1B7Y 34%B0 C0?OH *+

*@&)7+  /07e 19 @ 1&.R+ &#9B1.

C090>?) >0 (?U ~2 ,[M 7Y&/ ^&/ 19 *)&gU&!@ @ 107K ,7N%&+7d 91?@ C&5\-)74`9BC&)A (?U B9E@-' 320 >0 +a75+-)0.

 'J!'.:&EKY2 )/0'*)+

,1&.4+ 9&2> 1&4"+ 90-XS *+ 7m)D-+&O@ C9?+ 9B-i@ B &#(&.S,1&.4+&#-)10-) ,7N%&+7d E4G+&K  !@_U F_:R@ B .,07+ 0)%

,7N%&+7d,1&.4+&#&#1&4X@2 a-6 344XS&2 B  !60-5+ V:R@ ~2 &+ 1&WS10 19 &#1&4X@ *4G8 9?\B F1?T 19 *8 EU0

,1&.4+D&#,7N%&+7d (&u)0 @ jQ+7b0 B *M7T *+ D^?[X@ CA9?6.&#1&4X@ CA .GH -@&u@ *.# -42&S 91?@ B 72> 276 *+

-O!"# .
10

\ B L5@,7N%&+7d 91?@ ,1&.4+ C9?+ ,-

9?\B (-HL2_H,1&.4+ *4%B0 V/07@ 19  T&y!'0 *4%B0

,1&.4+  X4We 74U C9?+ a-6 *!'&O6

^?WK 91?@ B C&UA D$4K9 ,7N%&+7d C?@>A 9?\B

>&4) 91?@  y4QRS ,&#1&4X@ B F&)&:@0 9?\B

>&4) 91?@  )&@19 F&)&:@0 9?\B
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 RQ+7b0 *O2;# B 9?U *+ *O2;#,7N%&+7d (&u)0 ZU&O@

%("-( 42 M3'B;<2 '*  )/0'*)+1"Z);K.I [+'$ )* M5> \#Z

B &< *O6&< >0 ,74` *)?.) (&u)07!G4M )d&8 ,B1 7+ a-6 ~R' C?' ,&# *)?.) >0 a9&g!U0D,7N%&+7d C?@>A (&u)0 ,07+

 G.H327S*@&)7+ -4UB ,07\0 19 =B1,7N%&+7d ,&#C090>?)EU0  .a9&g!U0*)?.) >07!G4M )d&8 ,B1 7+ a-6 ~R' C?'

(Dried Blood Spot= DBS)?.) *+ EW")*),&#C&UA  @7U7S G.H DC0>10 B 7SEU0 7S.E4%&)A 7.H *.4) D34Os.#

h&S0 ,&@9 19 al2?+)3Room Temperature (,B1 7+7!G4M )d&8 )(?e7S @7U *)?.) >0 @-6&+.+*C&:@0 DaB_H

10-5N),1&.4+  2&U&O6 19 *)?.) >0 a9&g!U0 B ^&U -O ,07+ *)?.) ,EU0 L#07M  .GH F&[4[iS B 7N29 ,&#.

72?ySa1&.63 :Vi@*)?.) ,&#*@&)7+ 19 ,74`C090>?) ,7N%&+7d ,&#)p&)-O+ B &< *O6&<(

9]& 'J%("-(%&'()* !3  ).C12324"(  )/0'*)+  'J

*)?.) C&:@0>0 ,74`&< *O6&<B) -O+p&L8 ,1&.4+ ,7N%&+7d ,07+9109 9?\B -42B74S ,1&8)72?ySa1&.61(72> V2(9 *+ &@0 D

*)?.)Dp&) -O+ >0 ,74` .) (&u)09?6:
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1(EW.@ 910?@ ,(&+ C0;4@ gO@ BnJ&8D*O2;# j20;M0&# %&@ ,910?@ B 32-%0B ,07+  )0B1  /B1 F_:R@ B

C090>?) >0 9-u@ ,7N%&+7d

2(C&:@0 (-HC?@>A (&u)0,1&.4+ 7N29 ,07+ ,7N%&+7d ,&#V.@ &#PKUDGalactosemiaDCongenital

Adrenal HypoplasiaB) ...90>?) *2)vS (-H V4%9 *+(

C&@>*)?.) ,&#*@&)7+ 19 ,74` @ &#1?R8 ,7N%&+7d ,&#>0  gG!Q@ ,&#>B1 19 -)0?S"90>?)  `-)> ^B0 *!g#"9?6 (&u)0.19

1?R8 *@&)7+C&@> 327!5+ DC0720 19 C090>?) ,7N%&+7d ,,&#>B15-3-%?SEU0 a-6 344XS.

آ  +('&ري /,+&.-,ي در او.(1 58زادان7ز)5ن :(,و*(9 آ&ري

C?@>A B9 D G8 1?q+TSHBT47!G4M )d&8 ,B1 7+,1&.4+ ,7N%&+7d ,07+L8-42B74S ,1&8a9&g!U0 @9?6.7# E4U&"/

 2&U&O6 19 C?@>A B9,1&.4+7+07+DEU0*4%B0 C?@>A E4U&"/ *8 -)-[!X@  '7+  %BTSHEU0 7S(&+.DaB_H *+EmGd

TSH )(?e C&@> F-@*+ EW") ,7ST4 @ E+&b 7!G4M )d&8 ,B1 7+-)&@.a>0-)0 V2(9 34.# *+,74`TSHC0?OH *+ D

-297` n&Q!)0 *@&)7+ 320 19 ,7N%&+7d *4%B0 C?@>A.

7Y&/ ^&/ 19=B1 >0 D,7N%&+7d (&u)0 ,07+ 72> ,&#,1&.4+L8-42B74S ,1&8C090>?) @ a9&g!U0 &4)9 199?6:

/,+&.-,;7T4ز)5ن او.(1 7ز)5ن <=5ان 1+

a>0-)0 0-!+0,74`T419 B a-6 (&u)0 7!G4M )d&8 7+ *4%B0 C?@>A C0?OH *+ 2&# *)?.)*8EmGdT4L8EU0a>0-)0,74`

TSHC&.# 7+7!G4M )d&8 @ (&u)0974` .L8 *+ _!W@ C090>?) 7+ aB_H D=B1 320 19*4%B0 ,1&8-42B74S)EmGdT4&2 L8

EmGd B  X4WeTSH*!M&2 j20;M0(9?W.8 *+ _!W@ C090>?) D(Thyroxine Binding Globulin) TBGBL8,1&8

-42B74S;4M?x4# &2 B w?@(&S?x4# &RO@ &+)&2 L8 EmGd@ 19 X4We 342&< a9B-iT4EmGd B X4WeTSH(a909 P4QRS

 @-)?6.L8 *8 01  )01&.4+ EU0 320 =B1 320 a-.H Z4H-)109 a-6 C07W\ -42B74S ,1&8) X4We EmGdT4EmGd BTSH

*!M&2 j20;M0( .) EM&2 ]?:R@ 910?@ C0?OH *+-)?6.

7ز)5ن+7TSH1ز)5ن /,+&.-,;<=5ان او.(1

19 =B1 320E27.80,&#1?R8&4)9 @ a9&g!U09?6 .EmGd 0-!+0 D=B1 320 19TSHF1?T 19 B a-6 (&u)0 7!G4M )d&8 7+

j2&@>A C9?+ EW.@)]?:R@ 910?@( @7U EmGd DT4a>0-)0 @ ,74`9?6 .*+ _!W@ C090>?) =B1 320 19L8,1&8-42B74S&+

 .) a909 P4QRS ;4M?x4# &2 B w?@(&S?x4# &RO@6-)?.
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:5ام او.(T4+11وTSHا8?&م ه&; 7ز)5ن <=5ان

&+=B1 320 @L8 ,1&.4+ k0?)0 ]?:R@ 910?@ C0?S-42B74S ,1&8),;87@ B *4%B0 (9?.)  2&U&O6 01*8 @=B1 ~2 -)0?S

a-20-6&+ ,7N%&+7d ^A .n&Q!)0 &@0320,7N%&+7d =B1C07` 1&4"+a9?+V4%9 34.# *+ BDU0 ,&#1?R8=B1 320 >0 a-OO8 a9&g!

-O!"# L8 1&4"+.

12)62 !3 12324"(  )/0'*)+ %^_6!'8

,(&+ >B7+ B k?46 >0 ~2}?%?4@-4<0 10)` *+ *\?S &+,1&.4+&#74`0B74d *+ 74`0B ,^&U 1974'0 ,&#D7# 19 *G'0-@!qU *U

,74NR4<)*4.%&b B *2?)&b D*4%B0(E272-@ 19,1&.4+B;\ 74`0B74d ,&#E2?%B0EU0 *!M7` 107K 1?R8  !60-5+ ,&# .

*#9 1960C01&:.# B ,;2;H 7!89 D-2 &+ ~.) ,>&U  Od *@&)7+ ,07\0 >0 VWK B,1&.4+ ,07+ C090>?) ,7N%&+7d *+ (0-K0 C&6

L8-)978 -42B74S ,1&8 .@  S-@ >0 r< (0-K0 320 0)% D9?+ (&+ 1&4"+ C0?'07M C0;4@ -2 9?W.8 EGH *+ &@0-297` oK?!.

 S&X%&q@L8 ,1&.4+ >B7+ C0;4@ &+ 1&WS10 19a&NR)09 19 -42B74S ,1&8,&# :6;< (?GHoG!Q@)C01&:.# B ,;2;H 7!8911
-

 !R5+ -456 a&NR)09D @787!89B a90>C01&:.#12-a&NR)09w1&MB7!89 .6&#1?<C01&:.# B13–a&NR)09C&5gT0((&u)0

-6.VT&/ �2&!)>0*4G8L8 ,1&.4+ >B7+ *8 909 C&R) F&X%&q@ 320-42B74S ,1&819EU(&+ 1&4"+ 1?R8 C090>?).*+ *\?S &+

j#Bl<DC&5gT0 19 a-6 (&u)0 ,&#C075SL8 >B7+ 34N)&4@ D>0746 B,1&8-42B74S1?R8 191000/1-6 a9> 34.QS.

,1&.4+ ,(&+ k?46CHD+ C&@19 B P4QRS (-H F1?T 19 ,1&.4+ ,;v@ 72)<&) C07W\ c10?H*,7N%&+7d &+ ;\ *8 -K?@

 .) ,74NR4< V+&K ,1&.4+-6&+*@&)7+ ,07\0 C9?+ *M7T *+ CB7[@ B=>?@A B C&@19 DE60-5+ F10>B 34%?I"@ D1?R8 19

*@&)7+  G@ !qU 19 01 ,7N%&+7d *@&)7+ &S E609 CA7+ 01  :6;<-O2&.) ,;21.

^&U 191382,1&.4+ ,7N%&+7d ,1?R8 *@&)7+  /07e D,&#,1&.4+ a1090 *+ C090>?) 19 ~4%?+&!@;87@ ~4%?+&!@ B 9-d ,&#

,1?R8 *!4.8 ,1&:.# &+ a1090 320 C&U&O61&8 B -6 ^?i@ &521&.4+ E272-@D%&+ 34yyQ!@ >0 V:R!@B  #&NR2&@>A B  O4

07\0 34%?I"@2 D-)-297` >&M 32-O 19 *@&)7+  /07e *+ $M?@ .+ ,7N%&+7d D*@&)7+ ^B0 >&M 19,1&.4L8,1&8-42B74SC090>?)

EM7` 107K E2?%B0 19 .*8 EU0  52-+(&u)0$M?@320*@&)7+72> D1?R8 19E5\  WU&O@ E'&U,7N%&+7dDP4QRSC&@19 B

C090>?),1&.4+ *+ _!W@CH1&.4+ 72&U ,07+ CA ^&W)-+ B,&#9&u20 C090>?) ~4%?+&!@ ,9?.) -#0?'.

^&U 191383R8 *@&)7+ D+ DC090>?) ,7N%&+7d ,1?*C&!U0 19  R2&@>A 1?e-6 07\0 >0746 756 B 756?+ B C&5gT0 ,&# .*2;uS

EU0109 01 1?R8 19 $M?@ ,07\0 E4G+&K a-6  /07e *@&)7+ *8 909 C&R) a-@A EU-+ �2&!) V4GiS B  .rxU"B ,+0?Y
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1?R8  !60-5+ L!"4U 19 *@&)7+ (&d90 F&@0;%0"# B -297` 344XS NO#&.CB7+ B CB19 ,&#-6 (&u)0 (>(  RQ+.,&#1&O4.U

a&`1&8 B  54\?S !60-5+ 34)B&X@ ,07+ ,1?R8  6>?@A ,&#C&@19 Ba&NR2&@>A 1?@0 C072-@ DE60-5+ aB7` C072-@ D&#

,1&.4+ aB7` C072-@ Da90?)&'a&NR)09 74`0B 74d C&U&O61&8 B &#B -297` 10;`7+ &#Da7'(&+75@ 19^&U1384,&#@0 &+ *@&)7+ D

3 :6;< =>?@A B C&@19 DE60-5+ F10>B 34%?I"@ >0 3S)E@_U 7!M9 V8 72-@ DE@_U &[S10 B *:W6 *XU?S ;87@ r4z1

,1&.4+ E272-@ ;87@ r4z1 B E4X.\ B a90?)&'&# (-6 (&d90 1?R8 E@_U L!"4U 19 .

*@&)7+ C&27u@D-O.R)09 LGH >0 3!"\ 9?U 7+ aB_H .GH *!4.8 B ,1?R8  .GH *!4.8 32B&OH EiS  )0720 C&NWQ) B C0-
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%-+4Vj#&8%?S4--W8,2&-M9AC>0D10190j#&8C&R)@ -#928.

-4%?S -WO@ &5OS -42B74ST4LmH0 E."K B EU0T3V2-WS >0T4 @ VT&/  q4i@ EM&+ 19997`)$27e >0

Monodeiodination31 ( .

9B-/70 %S4"8B74319C-+*+TBGB*+@4C0;7!.8,*+7<ISB43&#,927NV.@@?W%A43Vy!@EU0 .,[M3%>0

EmGdT4@7U *+ISB7<43&#-)&+)4E"BT490>A)T4free (@&)4a-@ 9?6  .Os.#439B-/)4. >0EmGdT3)4;*+

TBGB.8 7!.8>050 %*+@?W%A43-)&+EU0B,[M3/0%>00EmGdT3Total*+F1?T90>AEU0)T3free(
29
.

C?@1?#&#,S4B742-,j[)U&U0 19V@&:SL!"4U WyHBD;v@+?yQ+19*U^&U^B0-%?S910932
 .T4BT3>0

 @ 34O\ C-+ 910B B a978 1?WH Eg\&@0 -)?6TSH .) 91 Eg\ >09?6. !)A,9&+-Y ,&#-42B74S)L# B  :27iS L#

a-OO8 1&5@ (+&K @ B -)109 01 Eg\ >0 1?WH E4G>B7+ /H&+ -O)0?SL8,1&8-)?6 90>?) -42B74S 19 ,1&87< &2 B33 .

M5+5.67).8 324"( 7 EG.GS 12!73 !3

 @7U EmGdT4*.4) >0 34O\ 19(B9-%?S C&@> 19 B *!M&2 j20;M0 �21-!+ ,1091&+ C01B9)(7S (9B-/5/1119 (7`B7:4@

 U9EU0 7!4%.mGd @7U ET3*!g# >0 ;4)20*+ -%?S C&@> 19 B a9?.) j20;M0 *+ kB76 ,1091&+45 U9 19 (7`?)&)7!4%

 @-U1  .EmGdTSH7+ 4%&+ (7S 34O\ 1910 G4@19 E4)?2 @ 7!4%-6&+28
. @7U j20;M0T4*+ *!"+0B -%?S >0 -X+

EmGdTSHEU034.

(?U ~2 9B-/ 19T4*+ B a978 1?WH Eg\ >0 ,19&@C?' C&27\ @ 910B 34O\B 9?6T4V@&:S 19  20;"+ j[) ,19&@

>?O# *8  )&@> 19 B ,B ;v@ 19+?yQ+ D O4O\-42B74S-4%?S *+ 19&K  O4O\T49109 DE"4) .*+(-H F1?T 19 V4%9 34.#

B ZU&O@ C&@19+  +&4!U9 (-H*+ _!W@ 19&@ $4K9 ~4%?+&!@ ^7!O8 *L8,1&8F&@-T 1& 9 EU0 3:.@ ,B 34O\ D-42B74S

9?6 ~2}?%B1?) .1& 9 o4g' F1?y+ *8  O4O\  %BL8,1&8-42B74S>0 a9&g!U0 &+ DEU0T4C?y@ F&@-T 320 >0 D19&@

 @-)&@28
.
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(7S B  X4We 90>?) 19 -%?S >0 r< *GT&M_+DTSH*+*!M&2 j20;M0  )&5`&) 1?e(TSH surge) @  !/ BEmGd *+ -)0?S70

 G4@E4)?27!4% 19)&S30-%?S >0 r< *[4K9(-U7+.j20;M0 320(?.X@" e 195-3 @ j8B7M -%?S >0 -X+ >B1-O834.

EmGd -27U j20;M0TSHj20;M0 /H&+ D2&S6 @7U EmGd ,7+07+T4BT3*!g# &S *8 a-6 -%?S *4%B0 F&H&U  e 19

5-4E609 -#0?' *@090 -%?S35
 .

324"( 7 U.GS F&h< !3 5.67).8 M5+ F.-J2

 @ &g20 90>?) B 34O\  WyH ,;v@ L!"4U V@&:S 19  .5@ 1&4"+ j[) -42B74S a-d-O8  .[4[iSa909 C&R) F&*8 -)0

C?@1?#C} >0 ,90-XS C978 ^&XM &+ -42B74S ,&# @ EM&+ CA V@&:S Z\?@  WyH EM&+ ,&#E4%&XM 320  N)?N &@0 -)?6&#

a-R) 36B1 >?O# @ C&R) 7R+ 9?\?@ j)09 EU0 X4We 74d729&[@ *8 -#9)L8 &2 B 9&2> (C?@1?#V@&:S 19 -42B74S ,&#

 WyH ,;v@ L!"4U9109  gO@ F07b029
 .

 @ C&R) *8 EU0 EU9 19 ,9-X!@ ]10-@B 9109 E4.#0 1&4"+ B a9?+ -42B74S *+ *!"+0B D O4O\ C01B9 ;v@ V@&:S *8 -#9

9109  6?# Z27Y 7+ L4[!"@ 74b&S36
  .w&"/7SC&@> 32,0-!+0 Da1B9 320 19"*#&@ *U"a-6 =10;` ,1091&+ (?UEU037

.

e 19  WyH ,;v@ L!"4U V@&:S 19 w&"/ C&@> 34@B9EU0 90>?) -%?S ^B0 a&@ D7.H ^?.&@03U &S L!"4U 3204-3

 N%&U!"+0B D N*+EmGdC?@1?#9109 -42B74S ,&#38
 .

]9?8  6?# Z27Y 344XS 19 w&"/ 1&4"+ C&@> B9 :1 ( O4O\ C01B9 (?U *#&@ *U ,0-!+02(34%B0a&@-%?S

147 ,$ 7 i!'( 12324"( !3 5.67).8 M5+

 @ o27XS -%?S (&NO# C>B B ,1091&+ 3U 1?!8&M B9 w&U07+ w1&) C090>?)-)?6 .

90>?) C>B w&U0 7+ :

•L8C>B(LBW) =C>B2500-1500(7`

•1&4"+L8C>B(VLBW) =C>B1500-1000(7`

•*+L8 F-6C>B(ELBW) =>0 7!.8 C>B1000(7`
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w1&) C090>?) 19)>0 7!: ?8+?yQ+30*!g# (w?@(&S?x4# L!"4U-;4M?x4#-F_:R@ k?46 B *!M&4)  M&8 V@&:S -42B74S

>0 EU(&+ 1&4"+ C090>?) 320 19  !@_U*G.\ : WGK ,&# L!"4U 97:G.H  2&U1&) D M&8&) *2)vS D "8?x4# D "gOS w7!"29

D 610?` BSepsis,;v@ F_:R@ B29
.*+,07+  2(&+ r)&6 w1&) C090>?) DaB_H-)109 -42B74S a-d F_:R@ >B7+.,1&.4+

L8-42B74S ,1&874S?x4# (1-OU B 01)`01)`  .O4"8B)w?@(&S?x4# L!"4U 19  M&8 V@&:S (-H VGH *+ *8-;4M?x4# -

B -42B74S/&2Non-thyroidal illness @ >B7+-O8 (-O!"# -2&6 1&4"+29 .

w1&) C090>?) 19)>0 7!.8 3U &+ C090>?)32*!g#(EGH *+ D19 ^_!'0Internsic Autoregulatory Systema-d

-42B74SEmGd TRHL8D @7U EmGdT4BFree T4EmGd DL8TSHtU&< B L8 &2 B ^&@7)TSH*+TRH&2 B ^&@7)

EU0 -O839
 .

a07.# F_:R@ D M&8&) *2)vS 7!R4+ r)&6 EGH *+ w1&) C090>?) D34Os.#),;v@ ,;27)?' &2 B  "gOS w7!"29( 2&U1&) D

!R4+ ^&.!/0 B ,-W8L8 ,1&.4+ >B7+ -X!"@ EU?< C978  )?gH-Y ,07+ 329&!+ &+ C-6 *\0?@ 7-O!"# 01)` -42B74S ,1&8.

a1&.6 72?yS12 :w1&) 90>?)

 !'-.*,$5.67).8  !'$12324"(

+41&.,L8-42B74S ,1&8XYB *+ C090>?)4! @ *!g` C?@1?# EmGd *8 9?6,&#-42B74SB EU0 L8 90>?) C?' C&27\ 19

 @ 320S a-d C&.!'&U 19 P[) EGH *+ -)0?S-42B74(Dysgenesis)-42B74S C?@1?# ;!OU?4+ 19 ^&:60 &2 B

(Dyshormonogenesis)-6&+ .-2&6 >0  :2 ,1&.4+ 320 @ n?"i@  O#J  `-)&@ Z[H ,74NR4< V+&K VGH 327S?699.
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 !'-.* j2"(2,$ !'$5.67).8

,1&.4+L8-42B74S ,1&8G!Q@ k0?)09109 o9
.

1(L8-42B74S ,1&8*4%B0(Primary Hypothyroidism) :-2&63!'&U C0?S -42B74S a-d B a9?+ ,1&.4+ k?) 327S

910-)  M&8 10-[@ *+  X4We C?@1?# -4%?S.

2(L8-42B74S ,1&8*2?)&b &2 ,;87@(Secondary or Central Hypothyroidism) :'0C?@1?# ;!OU 19 ^_!

!67S 19 ^_!'0 EGH *+ -42B74STSHEU0 ;4M?x4# a-d >0 .F1?T *+ 19&) 1?q+*%B;20 9?W.8TSHB a9?+

(?.X@"C?@1?# 7N29 9?W.8 &+ a07.#>0  !."K C0?OH *+ B ;4M?x4# ,&#L8,1&8C090>?) ;4M?x4#(Congenital

Hypopituitarism)EU0 .9?W.8TRH @ ;4)>B7+ *+ 7uO@ -)0?SL8-42B74S ,1&89?6 ,;87@.

3(L8-42B74S ,1&8 q4i@(Peripheral Hypothyroidism) :19 ^_!'0^&[!)0 B L"4%?+&!@ DE4%&XMC?@1?#

EU0 -42B74S.

داا58اع و +('&ر;*WYرا Z'

,1&.4+L8-42B74S ,1&87+>&4) F-@ ^?e w&U009 k0?)0 *+  O2;N2&\ C&@19 *+2.*!U9 01)` B   @ ,-O+9?6.

09 k?)2 .(Permanent Hypothyroidism):\ C&@19 *+ 1&.4+ >&4)09 34"8B74SB?% ,B109 &+  O2;N2&2&S B EU0  .

-O8 p7y@ 34"8B74SB?%+7K -2&+ 7.H C&2&<(Life-long Treatment).

01)` k?)(Transient Hypothyroidism):2;N2&\ C&@19 *+ 1&.4+ >&4) @ B EU0 01)` 34"8B74SB?% ,B109 &+  O-)0?S

-6&+ 74v!@ ^&U -O &S >B1 -O 34+.

,1&.4+L8-42B74S ,1&89&/ EiS(Sub-clinical):C?@1?# EmGd E4XYB 320 19T4B/&2Free T4!qU B  X4We

TSH @ 1&.4+ B 9109 j20;M0 ,7y!Q@_H -K&M -)0?S2_H &2 B L2!Q@ L-6&+ *!609 ,7y.9109 9?\B C&@19 *+ >&4) &@0.

,$5.67).8  !'$%.072(Primary Hypothyroidism)

 M&8 -2 &+ $e&O@ 19(Iodine Sufficient)>B7+ EGHCH199B-/85-42B74S ,;)l"29 D910?@ -T19)19 F(_!'0

-42B74S a-d  O4O\ V@&:S (?@1?# ;!OU F(_!'0 *+ 1?+7@ *4[+ B-42B74S C(Dyshormonogenesis)19 ^_!'0 &2 B

EU0 CA E4%&XM B L"4%?+&!@ D^&[!)040.
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 @ C&R) F&X%&q@-O#9*8-42B74S C?@1?# ;!OU F(_!'019 ,7!R4+ L5U>B7+L8 .209 -42B74S ,1&8C0720 19 C090>?)

910941B42.

Thyroid Dysgenesis

 @ >B7+ V:6 *U *+ -42B74S ,;)l"29-O8 :EctopyDAgenesisBHypoplasia.

Ectopy X4We C&:@ >0 74d  Gi@ 19 -42B74S EM&+ 107[!U0  OX@ *+)(?.X@",?G\ &S C&+> *2&< 74"@ 19 -42B74S EM&+

C97`(EU0B-2&6V:6 327S*+ C&2_!W@ 19 -42B74S ,;)l"29CH @-6&+ .Ectopya-29 C07"< >0 7!R4+ C07!'9 19

 @9?643
.

AgenesisEU0 -42B74S EM&+ 9?\B (-H  OX@ *+.A-42B74S ,l)}*G.\ >0 9109  :4!)} oG!Q@ VGH19 C?4U&S?@

Thyroid Transcription factor 2 (TTF-2) .*+ C&2_!W@19Bamforth-Lazarus Syndrome7+ aB_HA,l)}

.!'&U ,>7SA D-42B74S O4+  G'09 C&(Choanal Atresia),&#?@ D "gOS ^_!'0 DspikyEU0 -2&6 (&8 p&:6 B44
.

Hypoplasia @ h_e0  !4XYB *+~ ?8  X4We -/ >0 &@0 9109 107K  X4We Vi@ 19 -42B74S EM&+ *8 9?6EU0 7S43B

(?.X@ -42B74S ,;)l"29" @ >B7+ ~2901?xU0 1?q+19 ,[M B -O82 %U0 a-6 =10;`  G4@&M 910?@E45.

*+ _!+0 910?@ 7!R4+ >B7+CH;42&< ^?yM 1946C&!"@> B46B47.a-6 =10;`EU0.*X%&q@ 19a&@ 9097@ 19 >B7+ C&5gT0 19 ,0

a-6 a-29 7!R4+ >B7+EU048.

R(و*(9+1)\&و,): ه5ر)5ن

[@&*+ E@B-42B74S C?@1?#Pituitary resistance to thyroid hormone)( @19 &2 B ;4M?x4# a-d !qU 19 -)0?S

EM&+,&#q4i@-6&+ *!609 9?\B   ._@&8  %?:%?@ !qU 19 ^_!'0 320 a-)1BA9?\?+ L"4)&:@"E"4) a-6 *!'&O6 .*!"+ &@0

^_!'0 Vi@ *+B a909  SB&g!@ tU&< -42B74S D @ a909 C&R)  gG!Q@  O4%&+ ,?G+&S9?6.*8 Z4S7S 32-+19 ^_!'01?i@

w?@(&S?x4#-~4"8?SB74S a-2-< >B7+ Z\?@ ;4M?x4#a-619 ^_!'0 BEM&+ q4i@ ,&#)~4.!"4U(,?G+&SL8,1&8

01 -42B74S>B7+ @-#99B49
.

DyshormonogenesisThyroid

Dyshormonogenesis^?I"@15-10*+ _!+0 910?@ -T19CH092EU0  . .^&[!)0 n?Gv@ ^&@B>?S0 F1?T *+ ZGd0

 @B -+&2D,19&) 910?@ 197+ aB_H 1&.4+L8,1&89109 ;4) 7S0?` D-42B74S.,1&.4+F(_!'0 >0 *!U9 320 ,&#-42B74SD19

27\,7N%&+7d C&,1&.4+L8,1&8-42B74S 2&U&O6 &+-42B74S X4We Vi@ 19)*+&\(k0?)0 >0 51;+ &2 ^&@7) a>0-)0 &+
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r29?)?@1?# @ a909 ;4.S ~4!)}-)?6-2&6EGH 327SDyshormonogenesis97:G.H 19 ^_!'0 DThyroid

PeroxidaseEU050 .^_!'0^_!'0 *+ 7uO@ L2;)A 320 19Iodide Organification @9?6.

j5\Z87@ w?N2>B7!# &2 w?N2>?@?# ,&#)Compound Heterozygous (C} 19 ,9-X!@7S1?x.U *+ 1?+7@ ,&#

L2-U--2)Sodium-Iodide Symporter(>0-4"807< D-42B74S(0-+ 19 ^_!'0 &+ *8 a-6  2&U&O6 34%?+?G`B74S B

B -2 C?4U&:4g4)&`10 D-2 3!'0-)00 a9?+ a07.# 34%?+?G`B74S C9?.) a74'J B ;!OUEU.,90>19&@ P[) *+ _!W@ C090>?)

L"4%?+&!@-42B74S9B-/10 %&+ C090>?***)L8-42B74S ,1&874dA @ V@&6 01 ~4@-)-)?6 .&+ 1&WS10 19 ,9-X!@ F(&:60

DyshormonogenesisC01&.4+ 19EU0 a-6 a-299
)^B-\a1&.65(.

07#&mS O4%&+ F,1&.4+>0  6&)  O4%&+ F07#&mS *+&R@ C01&.4+ 320 19Thyroid DysgenesisEU0.7S0?`19 3:.@

-6&+ *!609 9?\B -%?S (&NO#C01&.4+ >0 ,1&4"+ 19  %B1?5$CAEM7` -#0?' F1?T 74'&S &+9
.

:(,و*(9# +('&ري )[&K#,()1*58;#&ر;

k?46,1&.4+L8-42B74S ,1&8;87@,)*2?)&b (>0 7!.8 ZS07.+k?)*4%B0CAEU0)11930000-20000-%?!@ a-)> 90>?)

a-6(51.

k?) 320L8-42B74S ,1&8-4%?S 19 ^_!'0 EGH *+ a-.H 1?q+TSH(?.X@ B a-@A 9?\?+">0  RQ+Congenital

HypopituitarismB EU0ZGd0Septo-Optic Dysplasia9?\B (&8 p&:6 B9109.-4%?S 19 ^_!'0TSHF1-O+

(?.X@ B a9?+ *%B;20"C?@1?# 7N29 9?W.8 &+;4M?x4# ,&#)(GH, ACTH, ADHEU0 a07.#.1973910?@ -T19

,&5)?@1?# 19 *)&`-O\ ^_!'0;4M?x4#19 B 9109 9?\B ,53 @ a-29 ;4M?x4# a-d 19 C?4U&@1?g%&@ 910?@ -T199?651
.

L8-42B74S ,1&8 @ oG!Q@ VGH ,;87@-6&+ *!609 -)0?S)^B-\a1&.65 (*G.\ >09?W.8TSH9?W.8 DTRHD

*+ E@B&[@TRHC?4U&S?@ Da-)74` 19  2&#TRH34Os.# B9?W.8Transcription FactorsB V@&:S *+ 1?+7@

;4M?x4# a-d E4%&XM(HESX1, LHX3, LHX4, PIT1, PROP1)51.

*@&)7+ 19,07+ C090>?) ,7N%&+7d ,&#L8-42B74S ,1&8*4%B0 C?@>A >0 *8TSH @ a9&g!U0-OO8)@&)7+ *G.\ >0*

,7N%&+7dC0720 (P4QRS C&:@0L8-42B74S ,1&8EmGd 072> D910-) 9?\B ,;87@TSHB *!60-) j20;M0 C01&.4+ 19 D

EU0 342&<]?:R@ 910?@ 0)% D,7N%&+7d -)B1 19 D,7N%&+7d C090>?) .)  2&U&O6-)?6 .C01&.4+*+ _!W@L8,1&8

-42B74S,;87@D(?.X@"L8 L2_H >B7+ &+ D-42B74S ,1&8 @ a909 P4QRS 7S729-)?6.
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EQ.]& 5.67).8  !'$ ,$

-O!"# 9-X!@ -42B74S C?@1?# L"4%?+&!@ 19 7b?@  q4i@ V@0?H .^?GU V'09 *+ -42B74S C?@1?# 1?WH,U?SThyroid

Hormone Plasma Membrane Transporters @ V45"S9?6 .*+ 7uO@ &#7S1?x")07S 320 19 ^_!'0 *)?`7#

L8-42B74S ,1&8 @9?6 ._.@"19 19&) ^_!'0Monocarboxylase Transporter 8 (MCT8)(-H *+ 7uO@

^&[!)0T3V'09 *+CB7)&#-.uS BT3EmGd j#&8 D(7U 19T4B^&@7) EmGdTSH @97`9 .Z[H V4%9 34.# *+

-!M0  @ h&gS0 C&2_!W@ 19  O#J  `-)&@(Allan-Herndon-Dudley Syndrome)52.

-42B74S C?@1?# E4%&XM *+  q4i@ E@B&[@E"4) 19&) 1&4"+19 B9019 C?4U&S?@ EGH *+ 910?@ -T19C?@1?# a-)74`

-42B74Sβ (TR β) @-6&+ .(?.X@ C&2_!W@"Euthyriod-O!"# .EmGd,&#T3BT4 %B *!609 j20;M0 ,7y!Q@

EmGd @7UTSHEU0 ^&@7) -/ 19.&@0C&2_!W@ 910?@ >0  #X+ 19L8-42B74S ,1&8-)1099
 .?O6 L8 7S0?`20&2 B  

L"4SB0 B -K  #&S?8 D 20?O6&) @ ;4)?\B -)0?S-O6&+ *!609 9.910?@ 320*@&)7+ 19,&#)090>?) ,7N%&+7dC?@>A >0 *8  TSH

 @ a9&g!U0 *4%B0 ,7N%&+7d C?@>A C0?OH *+D-OO8 .) a909 P4QRS-)?6.

N!5G<'J

(1-OU 320&# @L8 ^?GX@ &2 B EGH -O)0?S090>?) 19 -42B74S ,1&8-O6&+ C.

91-O< (1-OU(Pendred syndrome) : )} C?4U&S?@ &RO@ &+ 19&) EU0  @1-OU)n?Gv@ ^&@B>?S0(^_!'0 CA *qU0?+ *8 D

19pendrin)~2 *8transmembrane chloride-iodide transporterEU0(19 CA >0  6&) F07#&mS B a-@A 9?\?+

 @ a-29  )&4@ =?` B -42B74S a-d9?6.L8,1&8 20?O6&) B 7S0?` D-42B74S(Sensorineural Deafness)-2&6 >0327S

-O!"# (1-OU F07#&mS53 .EU0 a-)B7R4< B 9109 9?\B ZGd0  20?O6 ^_!'0.&2_!W@ >0 ,1&4"+ 19C;4) ,?4G8 F_:R@

9109 9?\B54
.

:Kocher-Debré-Sémélaigne Syndrom @1-OU19&)EU0.1& 9 C&2_!W@L8-42B74S ,1&8F_#H aB_H *+ B a9?+

 )&!iS (0-)0 ^&.4"`B7< F_#H oXY B -O!"#  MB7S7x4#B9?"< 1& 99?\B1099 .DC010?'746 320 19EGH *+

 MB7S7x4#B9?"<D&#&< h&U F_#H 19 +?yQ+1?qK B ,?K F_#HO!"#- .a-2-< 320 EGH) MB7S7x4#B9?"< (*!'&O6&)

EU0 .^?GX@ (1-OU 320L8B a9?+ -42B74S ,1&8 O2;N2&\ C&@19 &+34"8B74S &+ X4We E%&/ *+ F_#H F0744vS D

 @7+997` . @ >B7+ C07!'9 >0 7!R4+ C07"< 19 (1-OU 320-O855
.
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 !'-.*,$5.67).8  !'$2![C(Transient Hypothyroidism)

,07+  SB&g!@ o21&XSL8-42B74S ,1&801)`(Transient Hypothyroidism)0102EU0 a-6 *.

L8,1&8-42B74S>0 EU0 F1&WH 01)`L2_H y4QRSL8,1&8-42B74S-%?S C&@> 19D*+ *89?' 1?ec7H 19 V@&8 B 9?Q+

&2 *!g# -O -O  @ 34+ >0 a&@9B1 .,1&.4+L8,1&8-42B74S01)` @ ,90>?) C01B9 19F1?T *+ -)0?SL8,1&8-42B74S,

01)` *4%B0(Transient Primary Hypothyroidism)D01)`  .O4<B7SB74S7x4#(Transient

Hyperthyrotriponemia)01)`  .O4"8B74S?x4# D(Transient Hypothyroxinemia)9?W.8 (1-OU BT3-6&+ .

C9?+  .z09 &2 01)` P4QRSL8-42B74S ,1&8,74N4< *+ >&4) 90>?) 7# 19  2&5) P4QRS -K0B 19 B,-\7.!"@ B910919 B

P4QRS B-+D !/D&4)9  :6;< ;807@ 327!5+ 19C&:@009 *+ C97+  <2C9?+ 01)` &2 B  .,1&.4+9?\B910-).

-2&6EGH 327SL8-42B74S ,1&8C&5\ 19 01)`-2 9?W.8EU0 a-6 =10;` .320 D~***4@-)A74d 7S0?` &*+ $e&O@ 19  !/

*+ C0;4**@B EU0 74v!@ ,0 **m/_@ V+&*****K 1?*e7XS *+  N!"+,7N%&+7d C&@> 19 90>?) 3U B ,7N%&+7d =B1 DCA o2

9109 .

L8-42B74S ,1&801)` *4%B0(Transient Primary Hypothyroidism)L8  @7U EmGd F1?T *+T4EmGd B

*!M&2 j20;M0TSH @ 9?.)-+&2 .&<B10 19)119500 (-2&6EU&:27@A >0 7S)11950000 (
56B 2&4M07v\ k?46C0;4@ &+ CA

9109 1&WS10 *)0>B1  !M&219 -257
.

>B7+  GT0 ,}?%?4S0 1&5 ,1&.4+ 320>0 -OS1&WH:F(_!'0-257B58,9&+  !)A 9?\B D34<B7SB74S a-)74` a-OO8 ]?G+ ,&#

,19&@59B60C01B9 19 19&@ ,U?S -42B74S -Y ,&#B109 p7y@ D,1091&+61B623!M7` 107K -2 ,(&+ 10-[@ c7X@ 19 B D62B63 . 

,1&.4+ *+ _!W@ 1091&+ 19&@ *8 ,910?@ 19 O.20 9?' ,&#S-42B74)-42B74SB >?27` ,1&.4+ &2 B ?S?.46&# E2(...*+ &2 B EU0

EGHL8-42B74S ,1&8,07+ ,7N%&+7d 7+ aB_H 90>?) -2&+ DEU0 C&@19 EiSL8,1&8-42B74S !)A 7!4S 7m) >0 D,9&+-Y ,&#

-42B74S9?6  +&2>10 .EM&+ 3:U0 DC019&@ 320 C090>?) 19-42B74S .) C&R) 01-#9),;)}A 910?@ V.@-42B74S.(320 >0 r< &@0

 !)A *8B -)-6 -M9 90>?) C-+ >0 &# ,9&+-42B74S>&+ 01 9?' E4%&XM X4We EM&+ 3:U0 DEM&2-42B74S @ C&R) 01-#9 .

L8-42B74S ,1&8?S0 >0  6&) !)A,9&+^?I"@ &#1&S2 %910?@L8-42B74S ,1&8C090>?)EU0.L874S ,1&8-42B1?WH >0  6&)

 !)A,9&+10?'746 C-+ *+ Eg\ >0 ,19&@ ,&#D @-)0?S9B-/6-3^?e *+ a&@-@&u)059 . M7y@ -42B74S -Y ,&#B109 F07b0

>0 19&@ ,U?S3-2*!g#&S a&` B2a&@S C?@1?# ;!OU 7+ @  K&+ 90>?) -42B74-)&@58
.
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,-W8 ,90>19&@ (?2l)&.#;)A -/ >0 j4+ -4%?S &+L2Type 3 Iodothyronine DeiodinaseD;4) DVGH >0  :2 C0?OH *+

L8-42B74S ,1&8 @ 9?W5+ (?2l)&.# C&@19 &+ *8 EU0 a-6 =10;` 01)`-+&2 . @7U EmGd 910?@ 320 19T4EmGd B L8,&#

TSHBreverse T3EU0 *!M&2 j20;M064
.

 !'-.*  g"0".82,$5.67).8  !'$12324"(

*+  N!"+ ,1&.4+ ,}?%?4S0,1&.4+ k?)L8-42B74S ,1&8)@ D*4%B009 D01)` D q4i@ D,;872 . (9109.+6 GT0 VGH D G8 1?e

0 a-6 C&4+ 72> 276 *+ ,1&.4+ 320 >B7+EU61:

CA 107[!U0 Vi@ &2 B C&.!'&U 19 ^_!'0 &2 B -42B74S a-d C0-[M

-2 9?W.8

C?@1?# ;!OU 19 ^&:60-42B74S a-d ,&#

;4M?x4# a-d 97:G.H 19 ^_!'0

^B-\-2VGHL8,1&8-42B74S @ C&R) 01 C090>?)-#99 .

K)4J&/!+#5 :]C6\LI45@]=I/!=4C()8CLId0-0CL. e!2. 8@  .3.O07

]=I/!=4C()8CLMC-).

o&4H *A!"L /3 Kf1b.4C()8CL

§Aplasia, Dysgenesis, Ectopia, Hemiagenesis

§C?4U&S?@&# )19 ,[M2 %-O!"# -42B74S ,l)l"29 V@&H 910?@(

o 0A/0N $152 /3 Kf1b.4C()8CL

§_!'0-2 ^&[!)0 19 ^ (Sodium/Iodine Symporter Defects)

§C?4U&:4g4)&`10 19 ^_!'0)19 ^_!'0(Thyroid Proxidase

§34%?+?G`B74S ;!OU 19 ^_!'0

§L2;)A 9?W.8Iodotyrosine Deiodinase

§L2;)A 9?W.8Iodothyronine Monodeiodinase

§-42B74S C?@1?# a-)74` 19 ^_!'0

oN M@ >A)!\A4C()8CL  0A/0

§;4M?x4# !qU 19

§ q4i@ !qU 19)~4.!"4U(

o4( 30T+=
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L8-42B74S ,1&8,;87@)*2?)&b(

o30T+=TSH

§C?4U&S?@a74u)> ,&#β

o30T+=TRH

§*%B;20

§Pituitary Stalk Interruption Syndrome (PSIS)

§w?@(&S?x4# F&X2&Y

oM@ >A)!\ATRH

§C?4U&S?@a-)74` ,&#TRH

o30T+=Transcription Factors$C^0gCN &4H >C-!,^ ) *A!"L M@ h0@8A(HESX1, LHX3,

LHX4, PIT1, PROP1)

*K7g!@ VGH

4C()8CL  0A/0N K!\17. /3 Kf1b.

4C()8CL  0A/0N M@ >A)!\A)&478CG /3  0C2!L0Aβ4C()8CL(

917Q K!\17.I3!@XC5J M@ >iJ j(8k O. I/3!A I!N

§ !)A,9&+a-OO8 1&5@ ,&#a-)74`TSH

§ !)A,9&+a-OO8 ~27iS ,&#

/.3/!@ /3!A l20L !N)/.3 O. 9m,@ n8WA

§-2 D109-2 F&W487SB CB109?4@A DV4U01?4S V4<B7< D^B>&@  !@ D?4!80 ?2901...

 g"0".8247)*  'J,$5.67).8  !'$12324"( !3 2![C %.072

L5@327S,}?%?4S0>B7+ ,&#L8-42B74S ,1&8B001)` *4%\ 19 C090>?) 19^B-a1&.66EU0 a-@A.,}?%?4S0,9-X!@ ,&#

 @)0?SOB ,19&@ ,&#1?!8&M aB7` B9 19 *8 -O6&+ *!609 9?\B -a-6 ,-O+ L4"[S  O4O\-)0

JK)4&/!+#6 :Id0-0CL.O)8@ I!N]=4C()8CL I/!=./_G MC-).

I/3!A I!N/01=!^*)0>B1  !M&219 -2 9?W.8

3!M7` 107K 9&2> -2 c7X@ 19)V.@ -2 ,(&+ 729&[@ ,B&/ ,&#0)d 9&2> p7y@

~WG\D 801?'  2&219 ,&#B E)01?!:x"80 E+76 D329&!+ D?4!80?2901 -2(...

 !)A ^&[!)0,9&+34O\ *+ Eg\ $27e >0 ,19&@ ,&#

§ !)A,9&+1&5@ ,&#a-)74` a-OO8TSH

19&@ ,U?S &#B109 >0  #X+ p7y@)B DCB109?4@A DV4U01?4S V4<B7< D^B>&@  !@...{

95C5J I!N/01=!^-2 9?W.8

107K 9&2> -2 c7X@ 193!M7`)B ?4!80 ?2901 -2 D329&!+(...

Congenital Liver Hemangiomas
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F(_!'0} :4!))the genes encoding for DUOX and DUOXA2(

>B7+  O4O\ VGH >0 ;4)  :4!)} F(_!'0L8-42B74S ,1&8n?"i@ 01)` @9?665
)^B-\a1&.66(.

a1&.6 72?yS13 :,1&.4+ *+ _!W@ 90>?)L8,1&82B74S-4

,6hL !'-.*

(?.X@ ,1&.4+ 910?@ 7.80 19"*+ CA 9B1B B Eg\ >0 ,19&@ -42B74S C?@1?# 1?WH CA EGH *8 D910-) 9?\B  T&y!'0 E@_H

EU0 34O\9.*8 320 V4%-+L2_H @ >B7+  `-)> ^B0 a&@ j6 &S *U F-@ 19 B �21-S *+ ,1&.4+QRS D-O8729 ,1&.4+ P4

(?.X@ B a-6 a909"107K 74b&S EiS  6?# Z27Y @974` .&S o4g' -/ 19 ,1&.4+ F-6 D;4) _!+0 910?@ >0 ,1&4"+ 19

B a9?+ ,U?!@L2_H,1&.4+ w19B> P4QRS r)&6 C090>?) ,7N%&+7d (&u)0 &+ ,[M B -O!"4) >1&+ -%?S V20B0 19 ,1&.4+

L#07M @-2A66
 .9^B0 a&@ 1-%?S10%-%?S (?U a&@ &S D30 %-%?S ^B0 ^&U C&2&< 19 B70 %E609 -O#0?' E@_H C01&.4+.

>B7+ EH7UL2_H9109  N!"+ CA F-6 *+ ,1&.4+ .19 -2&6 L2_HC01&.4+19-%?S ^B0 a&@ *U^B-\ 19 Da1&.67a-@A

EU0.
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 )(?e~2}?%?2;4M ,91> C-6,1&.4+ *+ _!+0 E@_H 34%B0 *8 EU0 3:.@CH-6&+ .*`Bl)?8 V@&:S 19 74'&S CA EGH

C-634+B74G4+EU028 .

K)4J&/!+#7:o(!# ](f;]= I/!+C@4C()8CL I/!=/3 ./!+C@2 /39G47O K). &!A M

,1&.4+ F07#&mS,90>?) ,0-!+019F07#&mS,1&.4+4%B0 19 `-)> a&@ 3F07#&mS,1&.4+ `-)> ^B0 a&@ *U 19  

a-OR8 ^?e ,91> 

19 ^_!'0C91?'746  

 `9?%A o<C-+ B F1?T 19  

F-@j4+  NG@&/  >042*!g#  

>0 j4+ -%?S C&@> C>B4(7`?G48  

C&+>  `1;+ 

 `-27< |)1 

 @7S?x4#)72> ZGd035*\19(  

*!"#A F&87/ B  87iS L8 

 .:6 k&"S0 

EU?W2 

)?M51;+  gG' V)&!)>0 j4+5 G4@7!@(  

 "gOS F(_!'0) N!M7` 1090-T rgOS B *O<A

 O4+(  

 `9?%A n0?'

 q4i@ >?)&4U B &#&5!)0 1)557*0. 

 \1&'  GU&OS a&N!U9 19 (90 

w7!"29 "gOS  

3!M7N) C>B B o4XY C9> ~@ 

EU?W2 

 .:6 k&"S0 

-O8 ZGK C&+7Y 

E4%&XM j#&8 

 `9?%A n0?' 

S ^_!'0C&+> C9?+ 51;+ >0  6&)  "gO

 M&) $!M 

EU?W2 

~R' EU?< B -677)8 

C&+>  `1;+ 

a;4%07)} (9;:4@ 

3R' *27` 

 %&N@?291&8 B  WGK VM?U 

E@_H CB-+ C}?4M0 ^01?G< 

~4!4UB78&@  )?' L8 

L8  ."\ -61

(?.X@ C&2_!W@ 19"N4@ EGH *+ D7U 1B9 EU0 3:.@ &@0 DEU0 ^&@7) -/ 19 -K B C>B*!609 j20;M0 ,7y!Q@ D;v@ (9B;

-6&+ .
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C91?' 746 19 ^_!'0)D 2&5!60 L8ChokingB C-4:@ 19 oXY D(... "gOS F(_!'0 D) N!M7` B 1090-T rgOS B *O<A

 O4+(n0?' D~4x4S  "gOS w7!"29 DC&+>  `1;+ >0  6&)*27` L8 D `9?%AD51;+ L:6 D-2-6 EU?W2 D 87iS L8 DC978

M&) $!M @7S?x4# D )>0 7!.8 ZGd0 C-+ F107/ *\1935EU0 *\19(D,97U D q4i@ >?)&4UB mottling(0-)0 (90 D&#&5!)0

-O8&W) B  GU&OS-O!"# -2&6. @ a-4O6  WGK VM?U C01&.4+ >0  #X+ 19C}?4M0 ^01?G< B D %&N@?291&8 34Os.# B 9?6

19&) ;4)EU0 .+*) ~4!4UB78&@  .)A DaB_HEU0 -2&6 ;428.

a&S?8 9?' C(&".# *+ EW") B a-6 -O8 ]9?8 -61 D7S(&+ 34OU 199?+ -#0?' 7S .C&R) j20;M0 ,7y!Q@ &2 B ^&@7) 7U 1B9

 @-#9 .^&@7) >0 7S>&+  gG' V)&!)?M),[M3 %>0 7!`1;+  gG' V)&!)?M  X4We C090>?) >05 G4@-)109 7!@ ( @S34%B0 >0 -)0?

L2_H*+ _!+0CH-6&+28
.

a1&.6 72?yS14 :>0  #X+ O4%&+ L2_H-2&6,1&.4+L8-42B74S ,1&8C090>?)
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o< F1?TLR Da9?%AEU0 (1?!@ B |OS ~G< p&:6 D*!M1B7M  O4+ V< B -)109 *GT&M  X4We -/ >0 j4+ &#.-2-6 910?@ 19

 @ >&+ C&+>  `1;+ V4%-+ 10?'746 C&#9 D7S(&+ 34OU 19-)&@.C0-)9X@ C&@> >0 7S729 &#DEgG8 B a&S?8 C97` Da-6 10-2-< ^?.

EU9-O!"# a&S?8 C&!RN)0 B 35< &#)yS&a1&.6 72B12B13( .EU0 L8 $27XS &+ B *!U?< *!U?< B ~R' EU?< .C-+ EU?<

 @  K&+ -4gU 07G:U0 &@0 |)191>-)&@ .EU0 a91?' 34 B a&S?8  )&R4< B -O!"# ER< L8 B a-OO:6 D~R' &#?@28.

 G8 1?q+*+ _!W@ C010?'746 19 V@&:S B -61 DCHL8 &5)A 19 3!g` 3QU B F&.G8 ,74`9&2 F1-K B 3R' 0-T Da9?+ -O8

EU0 . @ 7!R4+ 3U j20;M0 &+  ."\ B  O#J  `9&!M0 Z[H *\199?6 .+*DaB_HEU0 3:.@ C&@19 (-H F1?T 197?G+

w1729h&gS04+-!g .*+ C&2_!W@ 19 F_#HCH0 C?S?x4#EU9
.

19>0 ,1&4"+D910?@ <0*+ _!W@ C090>?) 19 &4W4S  2(&+ B 1?.M  )&!iS ,&#;4MCHa-R) V4:RS-)0(Epiphyseal

Dysgenesis)~ ?8 &2 B-O!"# ^&@7) >0 7S67
)a1&.6 72?yS14( .

a1&.6 72?yS15 : M07`?2901L%&U C090>?) 19 ?)0>)EU01 E.U 72?yS(+ _!W@ B*L8-42B74S ,1&8)8 E.U 72?yS(

9B-/ 1910 %&@?)A DC01&.4+ -T19 @ a-29 ;4) ,7N29 ,90>19&@ ,&#9?6 .-2&6 %&@?)A &5)A 327SEU0  WGK ,&#68B69D&@0

(&8 p&:6 D WyH L!"4U D 20?O6 F(_!'0(Cleft Palate)
68D,10190  GU&OS F(_!'0D;4)D19&)E"4)70

.

,1&.4+CHCB09 (1-OU *+ C&2_!W@ 19 (Down's Syndrome) 2(&+ >B7+910971
 .
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,$  !'-.* 47)* M5GG$ 5:;b& 7 )QZ 9&2"L12324"( 5.67).8  !'$

 2&U&O6 *O4@> 19 ,9-X!@ F&X%&q@V@0?Hq' @ C&R) *8 EU0 a-6 (&u)0 a-OO8 -X!"@ B 7>B7+ 19 ,9&2> V@0?H -O#9

-)109 j[) ,1&.4+ 32072 .

58زادان :(,و*(9 آ&ري آ  +('&ري +,وز در ,]5( )&دري L(5ا>

19&@ 3U)>0 j4+40^&U (EU0 a-6 =10;` 7q' V@&H C0?OH *+ F&X%&q@ >0  #X+ 19 DC&.20> C&@> 1973 .> 90-XSC&.20&#,

,1&.4+ 320 >B7+ 19 19&@&g20  .5@  R[) 90>?) 19 .)O8-73
 .*+ ;4) 3210;U C&.20> =B1>B7+ 19 7q' V@&H ~2 C0?OH

,1&.4+CHa-6 27q@74B73EU0 a-6 91 F&610;` >0  #X+ 19 &@075
..

_!+019&@*+L8-42B74S ,1&8S0?` &2 B776B73D,1&.4+&#-42B74S C?4.20?S0 ,73B72DE+&2974B73a7< D "x@_8073D

,1&.4+&#,1091&+ C01B9 19  !+1&[@ ,73B 2&4UA 90l)73 @>B7+ r)&6 -)0?SCH-#9 j20;M0 01 90>?) 19.

 @ 34O\ &2 B 19&@ 19 &#B109 >0  #X+ p7y@9?6 ,1&.4+ 320 >B7+ Z\?@ -)0?S .348?!4U DCB109?4@A V@&6 &#B109 320D&#

E"4)?`A B 34@&<B9 OM D(?4!4% D-2 ,B&/ ,&#B109 DCA ,&#-O!"# &#-42B7!U0 B 34x@&g21 D342?S77 .

58زادان :(,و*(9 آ&ري آ  +('&ري +,وز در ,]5( 58زادي L(5ا>

>B7+ r)&61&.4+,CH90>?) 19L8 C>B &+ C0)>0 7!.82000(7` ((&+ C>B B),B&"@ &2 B 7!R4+45000(7` (D-%?S B-+ 19

VK0-/2C090>?) 7N29 >0 7!R4+ D7+07+EU0D19 -%?S B-+ 19 C090>?) C>B 74b&S 7N29 C&4+ *+>B7+1&.4+,CHF1?T *+U

EU0 V:678
.L8 ,1&.4+ @ a-29 C07"< >0 7!R4+ C07!'9 19 -42B74S ,1&89?678

 .

58زادان :(,و*(9 آ&ري آ  +('&ري +,وز در ,]5( B_)a( L(5ا>

19(&.SC&5\-2&6327SEGH q4i@,1&.4+L8,1&8-42B74S9?W.8-2EU09B82-78.9B-/~2(?U(97@&4)919$e&O@

&+9?W.8-2 `-)> @-OO8EU0 L5@ 1&4"+ C090>?) B 19&@ -42B74S E@_U 19 -2 E4XYB B82
.

C?@1?# ;!OU 19  U&U0 j[) -2,&#-42B74S9109 .*)0>B1  !M&219 -2 10-[@  )&5\ E60-5+ C&@>&UK0-/ 01V(µg/day)

9072> C&89?8 195^&UD120C&89?8 1912-6D^&U150,(&+ 907M0 1912B D^&U250C&)> 19C01B9 191091&+,B

#9746  @ *4T?SO8-83
 .

 gO@  R[) ;4) F07G87< C?s.#  q4i@ V@0?H84>B9 *+ *!"+0B B85109 -42B74S 7+)-.*+DaB_Ha7R/ 19 *8  @?.U&5R8

 @ p7y@-)?6)C?s.#Organochlorine(7b?@ V@0?H 7N29 >0 ;4),1&.4+ >B7+ 7+L8-42B74S ,1&8a-6 =10;`-)086.
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آ  +('&ري +,وز در ,]5( Bc)d8ژ L(9<5ا)*و,): 58زادانآ&ري

L8 ,1&.4+(?.X@ C090>?) -42B74S ,1&8"B a978 >B7+ ~2901?xU0 F1?T *+20 ,1&.4+ 320 >B7+ 19  .8 j[)  :4!)} V@0?H&g

 @-OO8)9B-/10(%53 .}C^?I"@ ,&#>B7+CH @ L4"[S *!U9 B9 *+-)?687:

1(C}@ *8  2&# @ -42B74S a-d ,;)l"29 Z\?-)?6.

2(C} @ ;)}?)?@1?# r29 Z\?@ *8  2&#-)?6.

k!2"L,R& !'-.*,$12324"( 5.67).8  !'$

,1&.4+L8-42B74S ,1&8QRS (-H F1?T 19&) C&@19 &2 B (&NO#729 P4QRS DP4 @ ZU&O@,-\ c10?H -)0?SDL5@B

1&4"+*O2;#*G.\ >0 D-2&.) 9&u20 7+:

Z[H O#J  `-)&@

?.) B -61 19 ^_!'0

F_:R@,9&y!K0- H&.!\0

l._#8 'JEm2);I2

*+ _!W@ 90>?) ~2 *8 ,910?@ 19CH19&+7d *@&)7+S C090>?) ,7N%EU0 a-6 a909 P4QR)(&u)0 &+ rxU B ,7N%&+7d 0-!+0

C?@>AEU0 a-6  2&U&O6 1&.4+ DP4QRS -42&S ,&#(E"4) 27q@  O4%&+  K07!M0 P4QRS D.

&@0a-R) ,7N%&+7d *8  )090>?) 1932-%0B D O4%&+ L2_H  u21-S >B7+ &+ B -)0D~6;< 9;) 01 10?'746a97+-)0*+ *!"+ DF-6

4+D,1&.L2_H*)&R) B O4%&+ ,&#D K07!M0 P4QRS @ 27q@ ,9-X!@ ,&#-)?6.

 S1?T 19*G.\>0 ,-W8 ,90>19&@ F(_!'0  K07!M0 P4QRS D-6&+ 51;+ L:6 &2 B a-6  )(?e ,91> *8Biliary

Atresia @ 107K *\?S 91?@ D974`.

 S1?T 19B -6&+ 9&2> ,1&.4+ F-6 *8&+ 1&.4+_HL24@N(9B;)B D35<  O4+ V< D51;+ C&+> D9?%A o< B 97` F1?T

 )?S?x4#(\07@B CB09 (1-OU D-6&+ a978 *XGlycogen Storage Disease K07!M0 P4QRS E"4% 19107K &#

 @-)74`.



 !"#$ %&'()*)+,$  !'-.*  )/0'*12324"( 5.67).8  !'$: !"#$% &'() *+,-./0123 

54

 

,-O8 F1?T 19?.) B -617U $+&qS (-H D)51;+ 7U ( <0 ^_!'0 B C-+ &+*R4G8 19 ,;4M901 ,&# M07`?2D

B  !G:U0 F(_!'0  K07!M0 P4QRSPituitary Dwarfism @ 27q@?699.

P4QRS 7N29 >0,&# @  K07!M0Dn)\?U (1-OU D-K  #&S?8 D !67U -61 74'&S *+ C0?S?UD*2)vSDEU?W2

 [G' F(_!'0) `97"M0(978 a1&60.

l._#8 !'-.*,$5.67).8  !'$12324"(

P4QRSCHB34Os.#Hyperthyrotropenemia-)B1 19 -)109 C090>?) ,7N%&+7d ,1?R8 *@&)7+ *8  2&#1?R8 19

*@&)7+ ,07\0)*@&)7+ >0  RQ+ C0?OH *+ ( @ h&gS0-!M0 .9B-/ D*)&4%&U D7Y&/ ^&/ 1912719 90>?) C?4G4@&4)9-%?!@

 @,[M *8 -)?625-T19C&)A-)109 ,7N%&+7d r)&6 .7N29 F1&WH *+75-T19C090>?) ,7N%&+7d E.X) >0 &4)9 C090>?) >0

-O!"# (B7i@9
.

L8 V4%-+C9?W)  T&y!'0 B C9?+L2_H O4%&+ ,&# *)&R) B*+ C&2_!W@ 19L8,1&8-42B74SDw&*U0 7+L2_H O4%&+OS&5

10 %19 _!W@ C090>?)3U#&*@ ~2 ND35 %3U &S3#&@ ND70 %&S%&*U ~2 NB100 %34+ &# CA4-3%&*U ND

 @  2&U&O6-)97`.>B7+ B  6?# Z27Y j#&8 D(&NO# *+ B ZU&O@ C&@19 B w19B> P4QRS DC090>?) ,7N%&+7d (&u)0 CB-+

Z[H `-)&@74d  O#JEU0 n&O!\0 V+&K.

P4QRSL8 ,1&.4+  XqK,1&8-42B74SDC090>?)a>0-)0 $27e >0EmGd ,74` @7**U ,&#TSHBT4)&2free T4 (a909

 @9?6)a1&.6 72?yS13(.a>0-)0EmGd ,74`T3P4QRS 19 ,9B-i@  G.H =>10L8,1&819 -42B74S9109 C090>?).

a1&.6 72?yS16 :C?',-21B ,74`
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از :9eادي Ze)Tf ه5ر)B85)\&د*, :(,و*(cC'>9,دh&را)dــ,ه&ي

72> ^B-\729&[@ X4We,&#7**!@01&< >0 ,90-XS )?@1?#97:G.H-42B74S@ C&R) 01 -#929
 .

K)4J&/!+#8:8(3!\A9,CTkI!N8pp1A./!% O. I3.4,L970A/0N38":+;4C()8CL

10-[@ 3U j2&@>A

27-7/0 w1&) 90>?))36-28*!g# (-%?S ^B0 *!g#

TSH mU/L

9/38-1 4-0-%?S >B1)(7S 90>?)(

1/9-7/1 *!g#20-1 `-)>

4/6-7/0 5&S  N#&@3 N%&U

9/19-2/8 3-1 `>B1

T4 (µg/dl)

9/15-6 -%?S ^B0 a&@ &S ^B0 *!g#

9/14-1/6 >01&S12 N#&@

8/12-8/6 3-1 N%&U

8/12-5/5 10-3 N%&U

610-200 3-1 `>B1

Free T4 (pmol/L)560-240 &S2 N#&@

660-230 2 N#&@&S7?G+ >0 VWK

9/4-2 3-1 `>B1

Free T4 (ng/dl)2/2-8/0 &S2 N#&@

3/2-8/0 2 N#&@&S7?G+ >0 VWK

260-75 -%?S ^B0 a&@),90>?)(

T3 (ng/dl)260-100 5-1 N%&U

240-90 10-5 N%&U

36-26 -%?S ^B0 a&@),90>?)(

T3RU (%)
35-26 -%?S ^B0 a&@ >0 -X+
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9-1 -%?S ^B0 a&@),90>?)(

TBG (mg/dl)6/7-2 12-1 N#&@

4/5-9/2 5-1 N%&U

EmGdTBG(?.X@"&+ 910?@ 19 &@0 EU0 L8 34%?+?G`B74S !67S B E'&U 19 ^_!'0 &2 B -42B74S ,;)}A *+ _!W@ C090>?) 19

EU(&+ -42B74S C?@1?# ;!OU F(_!'0 B ~4<?!80 a-d29
.

MJ0L:?%?2;4M F0744vS &2 B ^&:4O:S D )&")0 F&#&W!60 V4%-+}>B7+ C&:@0 ~2�2&!)nJ&8  gO@9109 9?\B.V4%9 34.# *+19

9?\B ^&.!/0 D90>?)  O4%&+  +&2>10 &@0 Da-6 =10;`  gO@ C090>?) ,7N%&+7d *u4!) *8 ,910?@L8,1&8-42B74S27q@ 01

 @j2&@>A (&u)0 D-O8EU0 ,1B7Y ,1&.4+ 9?\B -42&S &2 B 91 B DEKB k7U0 19 D @7U P4QRS -42&S ,&#.

a1&.6 72?yS17 :L%&U ]9?8
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ا:(5.5ژي در i)=)Cراآ&h ه&ي 1dI&* آ +('&ري kCdl( 58زادانه&ي :(,و*(9 آ&ري

^B-\a1&.69*!M&2~4O4G801&< ,&# O4%&+ B,}?%?4S0 19.4+ oG!Q@ ,&#L8 ,1&C090>?) -42B74S ,1&8 @ C&R) 01-#9.

K)4J&/!+#9:M1^!(qC5C:=./!% I!N95C-!@ )Id0-0CL. /3]= I/!+C@ `:1SA I!N .3.O07 4C()8CL I/!=

*X2&Y3:U0 M07`?)?UThyroglobulin

(Tg)@7U 
-Y ,&529&+  !)A?S0

,19&@ -42B74S

AplasiaCB-+UptakeS a-d 9?\B (-H-42B74L8 gO@

Hypoplasia
UptakeL8~ ?8 -42B74S a-dB19

 GT0 Vi@

,U?!@ gO@

Ectopia
UptakeL8B

Ectopic

a-dEctopicB~ ?8,U?!@ gO@

C?4U&S?@19

TSH β subunit

CB-+Uptake~ ?8 -42B74S a-dB19

 GT0 Vi@

,U?!@ gO@

19 C?4U&S?@

a-)74`TSH

UptakeL8d-42B74S a-BVi@ 19

 GT0-7S0?` CB-+ &2 B &+

,U?!@)(&+ E.U *+( gO@

19 ^_!'0Trapping

CB-+Uptake

&2 BUptake

L8

-42B74S a-dBVi@ 19

 GT0

,U?!@)342&< E.U *+( gO@

>0 -X+ ^_!'0

*G/7@Trapping

j20;M0

Uptake

a-d51;+ -42B74SB19

 GT0 Vi@

9&2>)19 ;u+910?@

 )} ,&5)?4U&S?@Tg

 gO@

Maternal TRB-

Ab

CB-+Uptake

&2 BUptake

L8

-42B74S a-dBVi@ 19

 GT0

,U?!@ &S L8EW.@

Thyrotropin Receptor Blocking Antibodies (TRB-Ab)

 'J"K*'8K;_&dA6'&4V 'JE("&!"Jl._#8 5.6'8

L5@j2&@>A 327S>0-)0 V@&6 P4QRS -42&S ,&#aEmGd ,74`,&#T4&2Free T4DT3RUBTSH*+ B EU0

E4XYB @ a-29 oG!Q@ ,&#CA *+ *@090 19 *8 9?6 @ *!'097< &#9?688
.C0;4@ B (&K10 *+ -2&+ 1&.4+ F&R2&@>A 74"gS 19

*\?S ,-21B ,74` *)?.) C&@> 19 1&.4+ 3U ZU&O@9?6.
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 # RnC/T4;p&+ RnC/ TSHو

&+ ,10?'746 7#L8 EmGd !",(&+ EmGd B!$% )>0 7S(&+19:;40 (L8 ,1&.4+ *+ _!W@*4%B0 -42B74S ,1&8n?"i@

9?6  @.10-T19*+ _!W@ C010?'746L8 ,1&.4+&8*4%B0 -42B74S ,1!$%34+20&S40-)109.

,90>?) C01B9 19D729&[@T4>0 7!.8µg/dl5/6BTSH>0 7!R4+mU/L107N)&4+,1&.4+ *+ _!+0L8,1&8-42B74S

EU089.320 19+ 910?@,74N4< &+ B kB76 EKB k7U0 19 34"8B74SB?% &+  O2;N2&\ C&@19 -2&a-6 V2-XS B109 >B9 D7.!"@ ,&#

997` ,74NR4< ,1&.4+ ,-\ c10?H >B7+ >0 ~4%?+&!@ n?Gq@ ^7!O8 *+  +&4!U9 &+ B. 

,7N%&+7d C?@>A *8  )090>?) >0 D*@&)7+ ,1?R8 V.X%01?!U9 w&U07+)C?@>ATSH7!G4M )d&8 7+ (C&)AmU/L207!R4+ &2 B

j2&@>A (&u)0 E5\ D,-21B *)?.) *GT&M_+ -2&+ -6&+P4QRS -42&S ,&#+7K &+  O2;N2&\ C&@19 B a-6 *!M7`

kB76 DEKB k7U0 19 D34"8B74SB?%997`.rxUj2&@>A n0?\ EM&219 >0 -X+ D&#DP4QRS -42&SC9?+  X4We F1?T 19

j2&@>A&#&@19 DF1?T 19 B 997` -qK C74dj2&@>A C9?+  X4We&#B-+&2 *@090 C&@19 D90>?) ,1&.4+ -42&S .>0 a9&g!U0

V:R@ a&S?8 C&@> B >&u@ >B9 &+ 34"8B74SB?%E"4) >&U.

A=&GH IJDKT426!L IJDK *TSH

C&.# ,2076 320E4XYBHyperthyrotriponemia @ *8 EU0B 01)` F1?T *+ -)0?S-6&+  .209 &290B89
 .E4XYB 320

-2&6 CB09 (1-OU *+ C&2_!W@ 197Sa9?+&S EU0 3:.@ CA ,01)` k?) B10!609 *@090  N%&U*-6&+90.

*8 ,910?@ 19EmGdT4EmGd B  X4WeTSH(7S EU0 (&+Subclinical Primary Hypothyroidismh_e0 ;4)

 @997`9.F&R2&@>A 7`03-21&+)*GT&M *+7#4-2*!g# (EmGd B a-6 107:S!"EmGd B  X4WeTSH>07S(&+  X4We -/

9?+19 -2&+ D@6 kB76 34"8B74SB?% &+  O2;N2&\ C&3U &S VK0-/ B a-3-+&2 *@090  N%&U.

5@L>B7+ VGH 327SHyperthyrotriponemiaV@&6D*4%B0 -42B74S ,1&8 L8 o4g' 910?@;4M?x4# 1?i@ V@&:S 19 74'&S–

Dw?@(&S?x4#107K 9&2> -2 c7X@ 193!M7`)199B-/50 %910?@(F(_!'0 DTSHC?@1?# ;!OU F(_!'0 DCA a-)74` B

S19 ^_!'0 D-42B74"~+-4M ^7!O8 L!"4UTSH"EU029
 .

Z/&T *.#(>( 01 910?@ 320 ,07+ C&@19 kB76 C07m) .)-O)09.*8 320 V4%9 *+ &@0TSHP'&6 327!U&"/9?W.8T4

 S1?T 19 DEU0j20;M0 *8TSHmU/L)10≥(TSH-6&+  K&+ 90>?)  `-)> (B9 *!g# C&2&< &SDkB76C&@19*4T?S

 @9?69B91
.
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@19 kB76 (-H F1?T 19^?e 19 -2&+ DC&4-2j2&@>A -X+ *!g#,&# @7UT4)&2Free T4 (BTSH19 B a-6 (&u)0

74d F1?TC9?+  X4WeF&R2&@>A9?6 kB76 C&@199.

j20;M0 19 74'&S a-2-< EGH *+ D1&.4+ &2 B w1&) C090>?) 19TSH(Delayed TSH rise)j20;M0 EU0 3:.@TSH)19

,1&.4+ *+ _!+0 910?@CH(-!g4+ h&gS0 74'&S &+9B91
 .*+B w1&) C090>?) *4G8 ,07+ D,1?R8 V.X%01?!U9 w&U0 7+ DV4%9 34.#

9-u@ ,7N%&+7d (&u)0 1&.4+ &2&< *O6&< >0)3U 192D6B10 N!g#( @ *4T?S9?6 .j2&@>A C9?+  X4We 74d F1?T 19

19 B a-6 (&u)0 ,-21B P4QRS -42&S F&R2&@>A D,7N%&+7d34"8B74SB?% &+  O2;N2&\ C&@19 ,1&.4+ *+ _!+0 F&Wb0 F1?T

997` (&u)0 ,1?R8 V.X%01?!U9 w&U0 7+ EWK07@ B a-6 kB76.

9-u@ ,7N%&+7d (&u)0 w1&) C090>?) *4G8 ,07+&< *O6&< >0)3U 192D6B10 N!g#( @ *4T?S9?6.

9?\BEmGd @7UTSHmU/L10-6U >0 -X+ N#&@ ~2 3

C&@19 kB76 19,07+D>?O# D N#&@ ~2 >0 -X+ *8  )010?'746TSH34+6&S10 G4@4% 19 E4)?27m) p_!'0 D-)109 7!

EU0 7!R4+.

j2&@>A -2&+ 910?@ 320 19TSH*GT&M *+ D4-2>0 7S(&+ 7`0 B a-6 107:S -X+ *!g#109?6 kB76 C&@19 9?+ .320 74d 19

1?T910-) C&@19 *+ >&4) F. @ DC090>?) 320 ,07+ C&@19 kB76 F1?T 19,74N4< E"2&+F1?T 19 B a-6 (&u)0 7.!"@ ,&#

997` -qK 34"8B74SB?%+7K DC&@19 *@090 *+ >&4) (-H9.

C&@19 kB76 (-H F1?T 19910?@ 320 19DEU0 7!5+ S-@ &S)9B-/3a&@(DEiS 1&.4+6&+ 7m)-.

1?q+,90>?) 7`0 D G8EmGd @7UT4B  X4WeTSH10-2&+ D-6&+ *!609 7S(&+ &2 B,B F&R2&@>A2-31&+)*GT&M *+4-2

*!g# (B a-6 107:SD9-u@ C9?+ (&+ F1?T 19C&@19(&.!/0 B 9?6 kB76"D N%&U *U &SC&@19 *+ >&4)9?\B-6&+ *!609..

MN IJDKT4A=&GH IJDK * TSH

EmGd  #&NR2&@>A ,?G+&S 9?\BT4342&<)2(?.X@ D90>?)  OU 34N)&4@ >0 7!.8 1&4X@ p07i)0">0 7!.8g/dlµ10 (B

EmGdTSH @ C090>?) 19  X4WeC&R) -)0?S9?\B a-O#9-42B74S a-d F(_!'0-6&+ 90>?) 19 .72> 910?@ 19 ,2076 320

 @ a-299?6:

5%-3 %C090>?) V8
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1912 %w1&) C090>?))w?@(&S?x4# V@&:S (-H V4%9 *+(

1&.4+ C090>?)

9?W.8 &+ C090>?)TBG)1195000a-)> 90>?)(

>?)&+ C090L8-42B74S ,1&8,;87@)*2?)&b) (11950000-25000a-)> 90>?)(

&+ C090>?)L8-42B74S ,1&8j20;M0 19 74'&S B *4%B0TSH)119100000a-)> 90>?)(

19a-OO81&5@ ,&#B109 p7y@ 910?@TSH)EmGd j#&8 *+ 7uO@ *8T4 @-)?6 (B 34@&<B9 V.@

S1?8B7!U?:42-4(&+ >B9 &+

9?W.8,01)`T4(Transient Hypothyroxinemia) :.89?W1)`,0T4w1&) C090>?) >0 ,1&4"+ 19)3U &++?yQ+

>0 7!.830*!g# (*+ _!W@ C090>?) BNon Thyroidal Illness @ a-29:S (-H EGH *+ *8 9?6(&S?x4# 1?i@ V@&w?@-

EU0 ;4M?x4#92B91B @&S &#>B1 >0 -)0?S !/*!g#&#)&S8*!g#(-6&+ *!609 *@09094B93
.

w1&) C090>?) 19D @7U EmGdT4BFree T4(7S C090>?) >0 7!.8DEmGd  %BTSH(?.X@ D"Da-29 (7S C090>?) *+&R@

 @9?6 .EmGdTBG1&) C090>?) 19w(?.X@"EU0 ^&@7) !qU 190&@0 @j#&8 ,7y!Q@ -)0?S*!609-6&+95
 .

C090>?) >0  #X+ 19DL8 EmGdT4D X4We 2?qUFree T4BTSHj20;M0 BT3RU9?W.8 a-O#9 C&R)TBGEU0

(B>?@B78 *+ *!"+0B  %_!'0 *8 XN2&\ C&@19 *+ >&4) B 9?6  @ a-29 &#7"< 19 ZGd0 *8 EU0910-)  O2; .

C090>?) 320 19 @7U !qUT43U ZU&O@ -/ *+ B *!M&2 j20;M0 �21-!+)-%?S 10 -X+ ( @-U1.*8 E609 *\?S -2&+^&.!/0

C090>?) 19  WyH  G@&:S F(_!'0 >B7+ B 74@ B57@Dw1&)9?W.8 *8  S-@ 19T4D-)1099109 9?\B98-96.

 ."4G`?x4# 9?\B)34<B7S?:4S1?8?)19A B -61 C?@1?# 9?W.8 >0  6&)(,101907< D)C?@1?# 9?W.8>0  6&)~4S1?29  !)A(D

,1&uO#&)DF1?T  )&4@ ,' ,&#Microphallus)34<B7SB9&)?` 9?W.8 >0  6&)&#(F(_!'0 B ,90>19&@ w?.`&!"4) D

&+ a07.# D 2&O4+Hypothyroxinemia @L2_H >0 -)0?S*+ _!+0",1&.4+L8-42B74S ,1&8,;87@"-6&+99
 .320 >B7+ EGH

EU0  O4O\ C&@> 19 ;4M?x4# a-d -4%?S -)B1 19  :4!)} F(_!'0 7b0 19 DZGd0 D910?@.

*%B;20 9?W.8TRH(TSH Releasing Hormone)

?@ 320910 @^&@7) &S L8  @7U EmGd ,?G+&S &+ -)0?S!"B<(// !"^&@7) &S L8  @7U EmGd B !$%9?6 a-29.+*1?e

^&@7) &S L8  @7U EmGd *8  )090>?) 19  G8!"B<(// !"L8  @7U EmGd B!$%*+ -2&+ -)109"L8-42B74S ,1&8

,;87@"-6 ]?:R@100
.
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EQU C&.20>B "8?)A @,90>19&@ 9?W.8 VGH >0 -)0?STSH-61 C?@1?# B)>0  6&)Hypoxic-Ischemic

Encephalopathy-2-6 &S ,U?!@ (-O6&+101.

&+ C090>?) 7.80@7U EmGd T4L8 @7U EmGd DFree T4 X4We-)109 .,74N4< B ,-X+ F&R2&@>A*8  )090>?),0109

EmGd @7UT4EmGd B L8TSH^&@7)-O!"# @ *4T?S9?6102
.-2&+ 910?@ 320 19Free T4BT3RU~ 9?6.19

EmGd C9?+  X4We F1?TFree T4C9?+ (&+ BT3RU9?W.8TBG @ 27q@9?6.

MN IJDKT423&O!< PB89Q8 *TSH

>B7+ &+11910000019 a-)> 90>?)C090>?)LBWBVLBWB0-2-6"1&.4+)(7S B w1&) ( @ a-29EmGd j20;M0 B 9?6

TSH(?.X@" @ h&gS0 _!W@ 90>?) 7.H ^B0 *!g# -O 19-!M0 .20 >0  5\?S V+&K 90-XS1& 9 910?@ 3L8-42B74S ,1&8B *4%B0

&2-O!"# ,;87@103
 .

910?@ 19 ?G+&S 320;4M?x4# ~+-4M L4mOS 19 ^_!'0-o4g' 910?@ D-42B74SL8-42B74S ,1&8B *4%B0L8-42B74S ,1&801)`

)_.@"-2 F(_!'0 EGH *+ (L8 o4g' k0?)0 BB74S ,1&8-42 .209 @ a-299?688
.

,74'&S j20;M0 >B7+ r)&6TSH&+ C090>?) 19VLBWDLBW19 ,7!"+ C090>?) DNICU,1&uO#&) *+ _!W@ B WGK ,&#

EU(&+104
 .320 ,74N4<C?@>A (&u)0 &+ C090>?)TSH)C090>?) ,7N%&+7d a&NR2&@>A 19 B 7!G4M )d&8 7+ C&:@0 F1?T 19 (19

*!g#,&#2B60 ,1B7Y -%?SEU104.*)?.) *@&)7+ ,1?R8 V.X%01?!U9,74`*!g#1019 ;4) 01 -%?S&+ C090>?)VLBWB
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