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L.M "(ANO  

 kJ @4"AB:                   h"g%C R: zB[ie h$O ;4(W 45 RJ 7P8 !"145 o:"r $B'3=Be !(14(C 5(QAJ 08 *>B<�3 6!8580() $B'3=Be @4"J

*1 6|P"%1") !"145 "' 3 |`O 03=: |a(1 $)8(e 5(, �5(J $,4 45 \}>n8 3 $'$, *#$)"1 . 3 |P"%1 !"145 3 zB[ie h$O

R:    >Q1 45 @4"AB: h"g%C          *1 5483 R<1"a 3 G58()"n =: 84 *%Bg%P @4"AB: 4": 6!"'} $%J .  45*F"H          RU: zB[iUe ;4(UW 45 RUJ 

   7P8 =^(1 3 !8048 6!"P2 6G5"P !"145 6h"g%C .    @$Ua �48(UO 6!"U)2 |P"%1 !"145 3 !84"AB: *'"P"%, 3 !8580() @=gF":=D ":

? 64"AB: 45 *<BQZ *,(C |'=� �TH ": 3 G5">TB) _"Te8 @4"AB:*1 G585 o'(Ve R<1"a R: kF"P 3 $F(1 @5= 5(,.  

    kJ @4"AB: @8=: !8580() @=gF":=D @4(iJ R1")=: h"D58   \"UP G"U1 =91 45 6$B'3=Be @4"J1384    45 !2 !"U10 kUC @8=Ua8 6

         08 bB: b,(. R: *:"B>P5 6"C=9, 3 "C">P3497 % kJ 45              6G$U, *'"UP"%, !84"UAB: RBNJ 45 !"145 �3=, 6I+A1 !"10 I'=e

H    *,(C |'=� �T*<BQZ              5(UP RU: R%'-C !5(: 8485 6!"145 7Ve !84"AB: RAC 45 1    RU: 22   =>&U: 3        @8=U: |UP"%1 @0"UP

@4"AB: =g'5 @=gF":=D *#l'3 08 6!8580() 45 @=gF":=D o:"r 3 k91 @"C *: "B)5 45 84 R1")=: I'8 RJ 7P8 *A91 @"C  G5=J =BM)

7P8.  

    08 bB: !(%J"e12   F":=D 580() !(BNB1          $)8 G$, !"145 3 *'"P"%, 4"AB: @5"'0 58$<e 3 G$, @=g .    RU1")=: I'8 @8=a8 !3$: 

5(: c"%>a8 o:"r =BD !84"AB: I'8 45 fN>[1 ;"a45 45 *%C� *#$)"1 |`O.  

  R1")=: I'8 7B`?(1      6*9F8 d"wF8 08 �. 6 /}e !('$1   ;48=1 3 "C  R)"Q, @"C 034@ NJ BR  6!804(U9:  !"U)854"J 3   !"UP"%,4"J 

0(&F5   G"gi)85 h"Ae 45                G585 @4"' 84 !"P"%,4"J I'8 RJ 7P8 *%BF(t&1 RBNJ IB%jAC 3 4(iJ *+,-. h(NO @"C $)8 .  I'$UF83

                     R)(A) -J8=1 R: 84 !"i)8580() 3 G585 �P". R1")=: !"'=S1 ;(O5 R: !"i)8$)0=? 71}P R: $9<e 3 7'845 ": RJ 6-B) -'-O   @=UB#

     $)585 48=r @=gF":=D 54(1 3 G5432          kBe ": R)"ABAW @4"+AC ": 6!",580() !5(: 4"AB: ;4(W 45 3!"145 3 7,8$9: 84 *>1}P 6

 R:!",$%QF5 $)0=?R>,85 7B`?(1 I'8 R: *:"B>P5 45 *'8-&: b`) 6$)585 !"�148  $)8.  

  

ON($( >$ ON( %( 7> *8D ./     D768 BP5Q 4% I:7> /=RRRR(&  

  

                                   ":( *&9B: 1234  

*"S( L:*51D                            0%&27/ O5*51D   0&$ *7'4)*7A  
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P(A% Q73 R<5#'S T36K3  

RJ 5(: $C8(n 45"r G$%)8(n 6c">J I'8 o1"J 3 ]Br5 R<F"w1 "::  

1(     @=gF":=D @4(iJ R1")=: *'8=a8 4">n"PkJ   @4"Je3=B n"%U, *:(n R: 84 !8='8 45 !8580() $B'8(>: 3 R>    I&UH =U: $U)

7BF"<? h"S)8 $'"A) ;4"M) "C. 

2( kJ @4"AB: @L(F(B1$B.8  84 !8580() $B'3=Be @4"J$)8$:. 

3( kJ @4"AB: 03=: 45 =^(1 =wn o18(O  !8580() $B'3=Be @4"J 84:$P"%i. 

4( kJ @4"AB: *%BF": k'}O  84 !8580() $B'3=Be @4"J$'"A) *'"P"%,. 

5( =B&Te7&e kJ @4"AB: *sB[ie @"C Be @4"J 84 !8580() $B'3=$:$)8. 

6(  \(W84"AB: 7Qr8=1@kJ   84 !8580() $B'3=Be @4"J$C5 /0(12. 
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H83 LU+ : V7*@923435#) !*/0(+*1  

  h=e E4(4FB- 0*?@&/*A   R: !(102    *'"C_}Z8 *1    5(,   034 $%Y 45 RJ     580() *#$)0 \38h"S)8 *1    () 3 5(,  RJ 84 *)8580  I+A1

  $%,": 4"AB: 7P8)  �(+i1 548(1( 08  580()8  �m"A>H8 RJ *)     8$Ua $%>&UB) 4"AB:  *U1   $U%%J.  @=gF"U:=D 08 �U.    548(U1 IBUB<e 3 

 $'": �(+i1Q5&DF=  0&$T7UCG 175&G55=# oS&1 @4"AB: R: }>:8 "e G$, h"S)8 .  

        zB[ie R: =S%1 RJ 7P8 R)8=BgiB. *>BF"<? !8580() @=gF":=D @4"AB:            6EUB>)L 6EUBF(:">1 6I'=J3$U)8 !"145 o:"r @"C

   *1 *)(TO 3 E'L(F(e"AC 5(, .     @4"AB: @8=: !8580() @=gF":=D �3=, ":        RUC5 08 EBF(:">1 @"C60        45 @$U'$a ]U?8 6@5}BU1 

                   U: *>U,8$9: 7UBF"<? E' !8(%O R: 7BF"<? I'8 6oQr RC5 35 53$H 08 3 $, 0": !"J5(J 3 !8580() 71}P �"`e48  45 kU91 4"B&

    $1245 "B)5 R>?=iB. @"C4(iJ |ND8 .                 RU1")=: =Ug'5 @"C4(iUJ 08 @4"B&: 3 *:(%a @"+'=12 3 *'".348 ]Z"%1 RBNJ 45 G03=18

   *1 h"S)8 !8580() @=gF":=D    @4"AB: 7&BF "18 65(,        *U1 48=r @=gF":=D 54(1 RJ *'"C     08 6$U)=B#1    "Ue 50    7UP8 =UB�>1 .   h"US)8

%e R) !8580() @=gF":=D 3 *)"&)8 kBMO ~:"%1 I>?4 4$C 08 R+N: 5485 !"i'"C G58()"n 3 !84"AB: @8=: @4"+)8 o:"r =BD @"'8-1 "9

*1 @=BgiB. *F"1 !"'}>Q1 *,(C |'=� �TH ": 3 $%J6*1 *)"'", EAJ "C4(iJ R<P(e R:  $'"A).  

    @=e"# ;=:34 =>J5)1916-1995 (»  !8580() @=gF":=D 4$.«  *1 c(&V1  5(, . 8=: 38        6=>NB? pD"J 08 G5"T>P8 ": 4": IBF38 @

R)(A)             @4"AB: @=gF":=D R: !8048 *,34 �8$:8 3 ". R%,". 08 @=B#PKU   7n85=. !8580() 45 .  kJ @4"AB:       !8580(U) $B'3=Be @4"J

(Congenital Hypothyroidism =CH)7?=# 48=r @=gF":=D 54(1 =>NB? pD"J 08 G5"T>P8 ": RJ 5(: @4"AB: IB135 .  

 

  
o+, 2 :@=e"# ;=:34 4(&?3=.U  !8580() @=gF":=D 4$. )1995- 1916( 

  

(K"#$% "4 23435#) !*/0(+*1 &'()*+ W(X)3 E.-K3  

      R>?=iB. @"C4(iJ 45 !8580() @=gF":=D h"S)8 ":       6"C4(iUJ 45 R1")=: I'8 h"S)8 RJ 7P8 G$, G585 !"i) 6R>,p# RC5 $%Y 45

  ": "9%e R)              |`O 03=: 08 @=BgiB. 3 "9)2 |P"%1 3 ~r(1 R: !"145 6!84"AB: {4530 zB[ie     k91 �48(O =g'5 3 *%C� *#$)"1 

@4"AB:           R'"1=P I>?4 4$C 08 @=BgiB. IB%jAC 3 6@=gF":=D 54(1 @"C    @"C             3 !"iU'"C G58()"Un 3 !84"UAB: RU: *F"1 3 *)"&)8

*1 *A91 4"B&: ;"1$n R<1"a 3 ~BP3 kSH R+N: 6$%J*1 kC8=? E'L(F(B1$B.8 ;"O}Z8 08 @$%A,048  5432 . @8=a8 6G3}O R:

R1")=: R)(# I'8 7P8 G$, |a(1 "C4(iJ !2 !8$%Ai)85 @34 bB. 84 *QP"%1 @5=:4"J ;"`B`Ve R%B10 6"C .  

        -B) *Q'"<1 !8580() @=gF":=D R1")=: h"S)8 6=g'5 d=Z 08 *1    $,": R>,85 $)8(e .  R%'-C b,(. h$O   =D @"UC    �UP(e @=gF"U:

!"10"P  RAB: @"C      *1 c(&V1 |'"<1 08 *+' 6=# 5(, .   I'$F83 c8=w�8)      c�"UJ 7UQ�1 548(U1 45 (         RUJ 7UP8 =Ug'5 |U'"<1 08
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*1 $P=: or8$H R: I'$F83 /0(12 ": $)8(e.  

                  *1 R>?=# RSB>) 6!2 IP"V1 RBNJ ": "9)2 R&'"`1 3 !8580() @=gF":=D h"S)8 |'"<1 RBNJ I>?=# =M) 45 ":    5(U, UJ   h"US)8 R

�}1"J 6!8580() @=gF":=D 7P8 b[:=^8 R%'-C.  

 *)"9a 7,8$9: !"10"P 6�(�(1 7BAC8 oBF5 R:(World Health Organization= WHO)  \"UP 45 61967   oB+iUe "U: 6

» *ANO G3=#« RBW(e     "C oA<F84(>P5 3           @4"AB: ": �"Qe48 45 !8580() @=gF":=D @8=: 0"B) 54(1 @"C        3 EUBF(:">1 @"UC iU1 ;}+

  5432 kC8=? 84 @58045"1 .k91 08 oA<F84(>P5 I'8 @8-a8 I'=e @4"AB: @=gF":=D @"C4"B<1 6"C  ;43=� IBF38 !8(%O R: RJ 7P"C

R1")=: *H8=Z 45 *1 4"Ai: "C 534.  

R1")=: @8=a8 3 *H8=Z  @"C @=gF":=D @4(iJ !8580() @5$<>1 o18(O =B^"e 7Ve fN>[1 @"C4(iJ 45) *>,8$9: k>&BP

*g%C=? 6*F"1 o�"&1 6*)"145 6*P"BP 3 ...(5485 48=r .  

               *U1 48=Ur @=gF":=D 54(1 !"9a !8580() 08 h(P E' �`? =�"H \"H 45 R)"TP">1  $U)=B#   3   !"U)2 h(UP 35   71$Un IU'8 08 

*: G=9: $)8.  

  

 8 &YU7"(9!"#$% &'()*+ RZ3*[!*/0(+*1 !"(-.+ ,%   !"(%6.78*.923435#) 23*73 "4   

R: Ra(e ":@4"AB: @m": 03=: 3 �(B, 08 E'L(F(B1$B.8 48p#  \"P 45 =B#83=BD R: =B#83 @"C  xwP RP =C 45 RNn8$1 6=Bn8 @"C

@=BgiB.) RB�F"^ 3 R'()"^ 6RBF38( 7'='$1 45 @4"AB: "C7'(F38 3-a =B#83=BD @ 7P8 R>?=# 48=r 4(iJ *>,8$9: @"C .  

   RC5 4560      *%D R1")=: @8=a8 08 oQr 3     @0"P      !84"+AC 3 @-'-O =>J5 6$' ": EA)            @8=U: !8580(U) @=gF"U:=D RU: h8$r8 !",

 kJ @4"AB:    $)5=J $B'3=Be @4"J .             fUr(>1 *e$U1 08 �U. h8$Ur8 IU'8 8pUF 65(U: m": 4"B&: !8(n8=? !8-B1 $' 5(QAJ 7NO R: "18

$'5=#.   

       kJ @4"AB: 03=: !8-B1 ": �"Qe48 45 *e"<F"w1      G"giU)85 45 $UB'3=Be @4"J  @"UC    U,-. h(UNO     fUN>[1 *+}     3 @-U'-O =U>J5

!84"+AC)   *>i9: $B9, G"gi)85( *1=J=>J5 6    !84"U+AC 3 G580)    {4"U? G"giU)85(     *AU,"C =U>J5 3       !84"U+AC 3 4(U. )  G"giU)85

!"9TW8({$, h"S)8 .  

    @4"AB: @m": �(B,CH                RU: !"U145 3 zB[ie h$O ;4(W 45 @4"AB: @-�1 ='p.") !8=Qa �48(O 6 6h"Ug%C       "U: -Ua RUJ 

=D   *A) @=BgiB. o:"r @4"AB: @=gF": $,":6  !"U145 67,8$9: ;4803 IBF(t&1 64(iJ 45 R1")=: @8=a8 !5(: R?=W R: !3=`1 3 

R1")=: *N1 xwP 45 84 @=gF":=D R1")=: "e 7,85 !2=: 84 *+,-. /0(12 3 $%'"A) @-'4.  

   \"P 451382      @=gF":=D @4(iJ R1")=: *H8=Z 6@4"AB:  "C   80() 45 EBF(:">1 @    G4858 R: !85@4"AB:  "C      EUBF(:">1 3 5$UD @

   7'='$1 -J=1@4"AB:  "C              @4(iUJ RU>BAJ @4"U+AC "U: G4858 I'8 !"P"%,4"J 3 $, \(V1 6         3 *%BF"U: IBsUs[>1 08 o+iU>1 

   8=a8 IBF(t&1 3 *C"gi'"102'            $U)$'5=# 0"U? I'$U%Y 45 RU1")=: *H8=Z R: ]?(1 6* .          @4"UAB: @=gF"U:=D 6RU1")=: \38 0"U? 45

kJ   e @4"J     7?=# 48=r 7'(F38 45 !8580() $B'3=B .         ='0 64(iJ 45 R1")=: I'8 ]?(1 h"S)8 RJ 7P8 *9'$:       7U9a *QUP"%1 7n"UP

@=gF":=D  @4"AB: R: }>Q1 !8580() !"145 3 zB[ie 6CH: 3  R  ='"UP @8=: !2 \"Q)5 @4"UAB:  "UC    5"US'8 !8580(U) EUBF(:">1 @

5(A) $C8(n.  

   \"P 451383     @=gF":=D @4(iJ R1")=: 6 R: 6!8580()     !">P8 45 *i'"102 4(Z          $U, 8=a8 08=B, =9, 3 =9,(: 3 !"9TW8 @"C  .

                  7P8485 84 4(iJ 45 ]?(1 @8=a8 7BN:"r G$, *H8=Z R1")=: RJ 585 !"i) G$12 7P$: q'">) oBNVe 3 R'-Se  .  ��P» �:8(�

       4(iJ *>,8$9: k>&BP 45 R1")=: h"D58 ;"18-F8 3«       *g%C"UAC 3 $U'5=# IBUB<e    45 @"UC   !3=U: 3 !3       $U, h"US)8 h0m *iU[: .

   G"#4"J 3 *9Ba(e @"C4"%BAP           G"gi'"102 4(18 !8='$1 6!"145 3 *>,8$9: IB)3"<1 @8=: @4(iJ *,0(12 @"C     G3=U# !8='$1 6"C

     G3=# !8='$1 6G58()"n 7,8$9:@4"AB:  "C   =BD !"P"%,4"J 3  G"gi)85 =B#83        3 $U'5=# 48-U#=: "C 6G=nm"U:       \"UP =U91 45 1384 6

")=:    @"u18 ": R13           *+,-. /0(12 3 !"145 67,8$9: ;4803 IBF(t&1 08 Ie )         ='$U1 671}P "`e48 3 R+Q, R<P(e -J=1 �B�4
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 7'='$1 -J=1 �B�4 3 7B<Aa 3 G58()"n 71}P =>?5 oJ@4"AB: "C ($, h"D58 4(iJ 71}P k>&BP 45 .  

 R1")=: !"'=S16          '8 !"gQ[) 3 !8$%Ai)85 kNO 08 I>&a 5(P =: G3}O             RU>BAJ 3 @4(iUJ *UANO RU>BAJ I'3"U%O 7Ve *)8=

*ANO U    IBU: IUAS)8 $Be"P8 ;"B:=Se 08 6*)">P8 *e4(i1    !8580(U) @=gF"U:=D *UNNAF8(International Society of Newborn 

Screening=ISNS)   IB: �)8L2 3       b[: *Ae8 @L=)8 *NNAF8» !8580() @=gF":=D«    !8(%O R: »  R1")=: *a4"n I'43"i1« R:  (M%1 4

8=a8 *ANO "`e48'G5=J G5"T>P8 R1")=: * $)8.  

    kJ @4"AB: @=gF":=D @4(iJ R1")=:       ]?(1 08 *+' !8580() $B'3=Be @4"J  R1")=: I'=e        /0(U12 3 !"145 67,8$9: ;4803 @"C

 b,(. R: *C"e(J !"10 ;$1 45 3 G5(: *+,-.98 %7P8 G$BP4 4(iJ oJ 45.  

     !(%J"e R1")=: �3=, 08)  53$H11 \"P  (   =: �F":12   580() !(BNB1)   "C=9, 3 "C">P34 45 (  48=r @=gF":=D 54(1    3 R>?=#  bBU:

08 34000 kJ R: }>Q1 4"AB:  $B'3=Be @4"J)85 3 84p# 548(1'*A (G$, !"145 3 fiJ $)8 .  

  *1 !"i) ;"<F"w1  45 RJ $C5100         7UB`?(1 =g)"UB: RUJ 7UP8 G5(U: *U<BQZ G53$UV1 45 *U,(C |'=� !84"AB: $W45 

AiY7P8 R1")=: @8=a8 =Bg.  

 548(1 !8-B1@4"AB: @84p#kJ   @4"J *)8='8 !"J5(J 45 $B'3=Be7P8 G$, /48-# m": 65485 *P4=: R: 0"B) RJ .  

  

"#$% "4 &'()*+ !3*I3 R$U+*\3 &;7]K
       kJ @4"AB: @=gF":=D R1")=: @8=a8 ": �"Qe48 45 @5$<>1 *+,-. 5"s>r8 ;"<F"w1 )8 !8580() $B'3=Be @4"J   !"iU) RUJ G$, h"S

*1                    RU: 3 R>U,85 @5"sU>r8 RUBa(e fUN>[1 @"C4(iUJ 45 !8580(U) @=gF":=D R1")=: RJ $%C5           G$U, IBUB<e bBU. 08 d8$UC8

7P5 R>?"' $)8.  

           @=gF":=D R1")=: G$%C5 h"S)8 @"C4(iJ 45 G$'"? R: R%'-C 7Q&)  !8580()            �(BU, RUNAa 08 7UP8 R>&U:83 @5"'0 o18(O R:

  54(1 7B<Aa 6@4"AB:                        3 *W(sUn bU[: 67UF35 *F"U1 7J4"iU1 G(UV) 6h4(Ue �=U) 6"C4(iUJ *F(. $H83 /048 6@=gF":=D 

G58()"n RAB: 7J4"i1 6"C  3 ;"1$n G$, h"Ae 7ABr 3 "C...  

  7Q&)   R: R%'-C      08 !"9a 45 @4"AB: I'8 @=gF":=D G$'"? 1 R:  4/3   "e 1   R: 8/13   7P8 G$, /48-#  .    ;",48-# I'8 h"Ae RJ

!3=`1 =: 7Fm5 R1")=: h"S)8 !5(: R?=W R:  !8580() @=gF":=D7P8 fN>[1 @"C4(iJ45.  

           *C"g) ": 6R1")=: *i'"102 @8=a8 0"? 45 -B) 6!8='8 4520         7Q&) 64(iJ 45 @=gF":=D *N1 R1")=: @8=a8 R: RF"P   RU%'-C    RU:

      53$H 84 R1")=: I'8 G$'"?1   R: 14  $, RQP"V1 .         7Q&) I'8 6R1")=: @8=a8 08 �. "18 1   R:22      *1 !"i) RJ $12 7P5 R:    $UC5

7P8 $%15(P 4"B&: 4(iJ 45 R1")=: I'8 h"S)8 !8580() 45 @4"AB: I'8 @m": �(B, oBF5 R:.  
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!>93*AB3 8 T36K3  !(K!"(-.+ !*/0(+*1 !"#$% &'()*+,%   !"(%23435#) 6.78*.9  

.D&-*/ !VW4 X1$  

P"%,kJ R: }>Q1 !8580() \=>%J 3 *'" $B'3=Be @4"J!8580() 6!2 �48(O 08 @=BgiB. 3 !"145   

Gl'3 d8$C8  

! 4"AB: R: }>Q1 !8580() *'"P"%,@  CH$F(e o'838 45 

! \=>%J @4"AB: R: }>Q1 !8580() !"145 3 CH 

!  @84p# b'8-?8 R: }>Q1 !8580() *'"P"%,TSH$F(e o'838 45  

!  @84p# b'8-?8 R: }>Q1 !8580() !"145 3 \=>%JTSH 0"B) ;4(W 45 !"145 R: 

! |`O 08 @=BgiB. =g'5 3 *%C� *#5">?8  �48(OCH*'3485 \=>%J 3 !"145 ":  

! =>&: 5"S'8@8=: |P"%1 @ =g'5 @=gF":=D @4"AB: "C580() EBF(:">1 @!8 

  

&8- J(F&/5.D&-*/ !  

! R%'-C bC"J kJ @4"AB: 08 *,") @5"s>r8 @"C !2 �48(O 3 !8580() $B'3=Be @4"J  

! *)8(e") bC"J oW"H @"CkJ @4"AB: 08  !2 �48(O 3 !8580() $B'3=Be @4"J  

! "9)2 G58()"n 3 !84"AB: *#$)0 7BTBJ "`e48  

! }>Q1 58=?8 *,(C |'=� bC"J 08 @=B#(Na ]'=Z 08 R<1"a 58=?8 *,(C |'=� IBg)"B1 "`e48 

 

  
 o+,3:kF"P 580()   

  



 

  

13 :%;<$%" =>78 ?&@+3$-AB4 

!>93*AB3  !*/0(+*1 !"#$% &'()*+ !(K!"(-.+,%   !"(% 6.78*.93435#)2
 \3$a1 @le8=>P8 !8580() @=gF":=D @4(iJ R1")=: @"C*1 !"i) 84  $C5.  

 Y)1Z1 :0KG4*"N4  0&$ .D&-*/ 0*?@&/*A 0%BC:0%&27/>:   0%&: 175)*7GE4(4FB-  

! �}Z8 3 /0(12 *1(AO *)"P4  

! @=gF":=DNJ B$F(>1 R'G$)0 I 

! @4"AB: \=>%J4(M%1 R: G$, *'"P"%, !84"AB: |P"%1 3 ~'=P !"1453  �48(O 03=: 08 @=BgiB. 

! R1")=: @4(iJ oA<F84(>P5 ]QZ !84"AB: 08 =A>&1 7Qr8=1 3 @=BgB. 

!             @4"AB: \=>%J G(V) 3 !2 �48(O 3 @4"AB: 08 �45 3 *C"#2 b'8-?86       �48(O 08 @=BgiB. 3 !"145   45         !"U%J4"J 3 4"UAB: !8580(U) G58()"Un

*)"145 3 *>,8$9: 

! /48-# 3 ;"O}Z8 h"M) 5(Q9: : *C5kJ @4"AB !8580() $B'3=Be @4"J 

! kJ @4"AB: R: }>Q1 !84"AB: *e"O}Z8 E)": oB+ie !8580() $B'3=Be @4"J 

! EAJR: *>,8$9: 548$)">P8 or8$H IB1"e U kJ @4"AB: 08 7Qr8=1 *)"145  !2 �48(O 3 !8580() $B'3=Be @4"J 

! G"gi'"102 R<P(e R: EAJ b'"102 *TBJ \=>%J @8=: �)8=?4 @"C @"CkJ @4"AB: R: �(:=1  !8580() $B'3=Be @4"J 

! R)(A) -J8=1 45 ;8-B9Se 3 548$)">P8 5(Q9: 3 RB9e R: EAJ @=B# 

! kJ @4"AB: R%B10 45 @5=:4"J ;"`B`Ve 08 *)"QB>i. !8580() $B'3=Be @4"J 

! *F"1 ~:"%1 3 !848-g>P"BP 7'"AH |Na 

! RAB: 7'"AH |Na @=gF":=D b'"102 b,(. 79a "C 

! J4"i1 |Na!"10"P ": @4"+AC 3 R<1"a 7 5"9) h5=1 @"C  

!  *g%C"AC 7'(`e  IB: @"C   *i[:)          \8(H8 7Q^ !"10"P 64(iJ *>&'-9: !"10"P 6!8='8 *1}P8 @4(9Aa 7&. !"10"P6   "ABP 3 8$W 6  7B<Aa 

 *%BAn h"18 58$18 R>BAJ 6=AH8 \}C)G4(R)"P4 6 c(>+1 @"C6G"#53=?  6"CG84  IC26\"%B1=e  @=:=?"&1 @"C6*'"AB.8(C 6 3 (...  

  

,% !"(-.+ !^#0#.'6.M3 2(FI "4 23435#) 6.78*.9 !"(%  

 kJ @4"AB:        *1 R>T# *>B<�3 R: !8580() $B'3=Be @4"J    RJ 5(,    *>NO =C R:!(14(C 7MND   580(U) !(n !"'=a 45 $B'3=Be @"C

 kJ$,":.~'", 08 *+' @4"AB: I'8  &V1 *%C� *#$)"1 |`O @=BgiB. o:"r oNO I'=e*1 c( 5(,.  

 �(B,CH7P8 ;3"T>1 "B)5 fN>[1 �"`) 45  .5485 kB`>&1 �"Qe48 R`w%1 45 $' 5(QAJ ": @4"AB: I'8 �(B,.  

 G4"A, \3$a2*1 !"i) !"9a fN>[1 �"`) 45 84 @4"AB: I'8 03=: 6 $C5. 

 @4"AB: @8=: !8580() @=gF":=D R1")=: h"S)8 08 bB. CH 53$H @4"AB: I'8 03=:1 R: 10000-7000  3 5(U: G$, /48-# 

     kUJ 4"B&U: 4"U12 8pUF 3 G$iU) G585 zB[ie !"'}>Q1 08 @4"B&:    5(U: 7UB<r83 08 =Ue.   @4"UAB: 03=U:CH   53$UH 1 45 4"UAB:  

5000U3500      G$, $F(>1 G$)0 580()    6 "+'=12 451   45 3000    6".348 45 1   45 7300- 6600      3 $�(UP 45 1   45 5700    IU.8L 45 

7P8 G$, /48-#. !")(' 45 03=:CH  7P8 G$, /48-# m": 4"B&: )1 45 800$, $F(>1 G$)0 580() .(  

   *1 !"i) *ANO ;",48-#         7P8 b'8-?8 \"H 45 @4"AB: I'8 03=: RJ $C5 .       \"P 45 6"+'=12 45 \"�1 4(w:1987    03=U: CH 6

1   45 4000      \"P 45 3 G5(: 2002    R: 03=: 61 R: 2372  7P8 G$BP4  .7NO     : b'8-?8 @8=: @5$<>1 @"C    7UP8 G$, /48-# 03= :

 /34 5(Q9: RNAa 08 b'"102 =>iB: 7VW 3 7r5 3 *C"gi'"102 @"C  08 RBF38 @=gF":=D !(102 =BB�e 6"CT4  RU: TSH kUJ 6   =Ue

-'"Ae $H !5=J  @=gF":=D !(102) b'"102TSH580() @". R%,". !(n R: R>iD2 =>NB? pD"J =:  (   548(U1 *'"UP"%, |a(1 RJ

fBTn   *1 @4"AB: =e 5(,        "+'=12 45 *'"BP2 58l) =>iB: /=>&# 6)*'"BP2          $U)485 @4"UAB: I'8 03=: @8=: @=>iB: 58$<>P8 "C( 6

        !$)"1 G$)0 @8=: {4") !8580() =>iB: �)",)       03=: @8=: @=>iB: �)", {4") !8580()CH $)485 (        35 =>iUB: 58$U<e b'8-U?8 6

3 *'(Nr ...
 
.  
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      53$H !8=>n5 45 @4"AB: 03=:2   8 =>iB: =:8=:   7P8 !8=&. 0 .    !385 h4$%P R: !"'}>Q1 45 @4"AB: I'8 �)", IB%jAC35 

   =>iB: =:8=:7P8 .       h(r 3 "C58l) 08 *u<: 45 @4"AB: I'8    *1 G$'5 =>iB: "C 5(,. �}�1  *'"BP2       *&UBNg)8 ": R&'"`1 45 "C  "UC.   IU'8 

�m(A<1 @4"AB:*1 03=: E'584(�P8 ;4(W R:  $%J.  

  

#0#.'6.M3^,% !"(-.+ ! "(%23*73 "4 23435#) 6.78*.9 !  

=:  bC3l. {"P8       08 4(iJ 45 @4"AB: I'8 �(B, *NQr *C"gi)85 @"C1 45 370 "e 10007P8 G5(: =B�>1  . 08 oW"H ;",48-#

*1 !"i)  4(iJ 45 R1")=: @8=a8  @4"AB: �(B, RJ $C51 =C 45 6707P8 G$)0 580()  .  

       *P4=: R: 0"B) 4(iJ 45 @4"AB: @m": �(B, @"C         7P8 G$, �3=, !2 08 *i[: RJ 5485 G5=>&#  .       45 @4"UAB: @m"U: 03=U:

 *>F(1 4(iJ                 RNn8$1 R1")=: *H8=Z 3 @4"AB: 03=: 45 =wn 4(>J"? =C !03 !$, 4"+,2 @8=: 3 G5(: \"'4(>J"?     \=U>%J @8=: @8

 *1 !2      5(, h"S)8 h0m @5=:4"J ;"<F"w1 7&'": .    *1 !8='8 45 k91 @"C4(>J"?   J o1", $)8(e    3 $' 5(QA    �=<1 45 IB%jAC $'

 !5(: m":   o�1    7MND ": I'5">: d=s1    *)(TO$� @8=: m": @"C !5=J6   *U: G5"T>P8         !8435 45 $U' @3"UH *U'3485 58(U1 08 RU'34

  @4854":$%,": .�83508   @4"AB: 6*NB1"? @"C               c2 45 ;8=UNJ=. !5(: m": \"A>H8 6h(B%NP 5(QAJ \"A>H8 6$B'3=Be !(BA'8(e8 @"C

,2!(BP"e(1 6*)$B1" *)L @"C*1 -B)  $%'2 4"Ai: 4(iJ 45 =^(1 o18(O 08 $%)8(e.  

 \3$a2 kJ @4"AB: 03=: !8-B1 fN>[1 @"C4(iJ 45 !8580() $B'3=Be @4"J 3G4"r   "C!"i) 84*1  $C5.  
  

Y)1Z 2 :>: 0%&27/ F)*/ E4[7D \V"UD 0&$%BC: %( E4(4FB- 175)*7G 0%&:

&7N= J%&]  &+)%4 J%&]  &^5*S= J%&]  .7NB-&7]4 J%&]&_5*D= J%&]  

%BC: ,&-F)*/%BC: ,&-F)*/%BC: ,&-  F)*/%BC: ,&-F)*/%BC: ,&-F)*/

*:=O G$V>1 ;84"18  1568/1  !"AF2  4116/1  *:(%a @"`'=?8  1000/1 "BF8=>P8  3331/1 IB>)8L42  4407/1 

 @-)3$)8)K)3$%:(  3469/1  b'=e8  4724/1 =s1  2020/1 $)m0()   3475/1 8.h."+'=12  3044/1 

/5}g%:  2042/1  "B)"�P8  3234/1          o'0=:  4429/1 

!">&J".  1000/1  *)(>P8  2300/1          *NB,  2514/1 

$%N'"e  3314/1  *)8(NP8  6874/1         "+'4">P"J  1600/1 

!8('"e  5788/1  "BF">'8  3100/1          85")"J  3884/1 

RBJ=e  2943/1  "B)">'=:  3398/1          "BQANJ  4400/1 

IBY  3200/1  E'lN:  3750/1          ":(J  2325/1 

=gF"�,8 k'L4  2070/1  \"�e=.  3139/1          E'-+1  2458/1 

I.8L  5900/1  *J8(N&+Y  5688/1          L3=)  4868/1 

4(."g%P  3000/1  �4"A)85  3777/1              

!">&:=O  2097/1  $�(P  3157/1              

!"AO  2200/1  �B�(P  3701/1              

IB�BNB?  3284/1  R&)8=?  4132/1              

{=Qr  2100/1  $)}%?  3969/1              

*:(%a G=J  3900/1  !">&9F  8000/1              

7'(J  3476/1  *)8(>BF  6450/1              

@-F"1  3029/1  !">P4"S1  5469/1              

!">&F(�1  3057/1  L3=)  3069/1              

h"%>'3  2500/1  -N'3(UK) 3279/1              

E%J K%C  3113/1  $%NC  3723/1              

    !")('  800/1              
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W84 LU+ : "4 R7(;+*75 H#_3 &'()*+23435#) !*/0(+*1  

 04*/ ,F` OP&N*5F ,&a-4 E4(4FB- 0*?@&/*A!-&?2$ b%BW ./(Mass Screening) 

   3 *H8=Z    E' !5(A) kC8=?*5F >a#ID OP&N   b, or8$H ":    �-a   *P"P8}/0(12  6 @=gF":=D !(102  6.   RUBF38 @=UBgB 

)!8(n8=?(  6zB[ie 67Qr8=1 6*:"B,048@=g)0": 3  {@8=a8 @8=:*)"gAC ;4(W R: !8580() @=gF":=D h"S)8    RU1")=: 48=A>UP8 3 

7P8 ;"18-F8 08 71}P k>&BP 45 G$, h"D58.  

    45 h$r IBF38    E' !5(A) kC8=? 3 *H8=Z»kS&%1 7n"P ='0«  oUJ h"S)8 *g)(gY 08 7P45 �45 &$1I5=*S@   �(U:=1

 R:7P"9)2 @8=a8 45 =B#45 58=?8 RBNJ f'"y3 v=, IBB<e 3 R1")=: @8=a8.  

 6@$<: h$r.I5[$ 67D&G  0&$!@&D 7BF"<? h"S)8 *18-F8 3 ='p.") *'8$a b[: !8(%O R:  "C7P8 d8$C8 R: *:"B>P5 3.  

  5(a3       FB#@( ) J[7?-4 &/ cd*aD LIN*+ F4 !27G       8=A>P8 3 8=a8 =g'5 ;"18-F8 08 -B)        RU: !8580() @=gF":=D h"S)8 ]?(1 4

4"Ai: *)"gAC ;4(W*1  534.  

TP&9    0&$ .D&-*/ !54*Z4                 =^(U1 3 oA<F84(>UP5 =U: ]UQw%1 @8=Ua8 *:"U'048 k91 o18(O 08 6-B)     RU1")=: =UC    @8 3 G5(U: 

*1 5=B# 48=r Ra(e 54(1 R1")=: @8-a8 RAC G$)=B#=: 45 3 !3$1 ;4(W R: 7n"P='0 *H8=Z 45 7&'":.  

%4['e  0*7' 3.D&-*/ Ofg >"#7N 08 kC c(&V1 *)"gAC @=gF":=D k>&BP E' @8-a8 kC8*1  $)(,.  

  

23435#) !*/0(+*1 ,AJ.B  

4*Z4 %&"P&N5E4*54 %( E4(4FB- 0*?@&/*A 0%BC: .D&-*/ !  

 @=gF":=D R1")=:@4"AB: "C3 *P"BP 6@5"s>r8 6*'"B?8=�a �'8=, {"P8 =: 64(iJ =C 45 !8580() EBF(:">1 @*g%C=?  *H8=Z 

    8pF 3 G$,*#l'3     5(n �"n @"C  84      E' ;4(W R: 3 5485»k>&BP«  *1 *H8=Z  5(, .          h-N>&U1 RU1")=: @"U'". 3 RU%B9: @8=a8

  7P8 ]Br5 @0"P4">n"P .     R1")=: @8=a8 *NW8 *F(>1    !8='8 45        *+,-. /0(12 3 !"145 67,8$9: ;48037P8      84 kU91 I'8 RJ 

!"10"P ;$O"&1 3 @4"+AC ":  @"C*1 h"S)8 R: 6!8='8 *1}P8 @4(9Aa 7&. 7J=, RNAa 08 6=g'5 $)"P4.  

  

L7_CG 04[Z4 %BC: %( E4(4FB- 0*?@&/*A .D&-*/ J1I$(  

7&B) @=gF":=D b'"102 E' h"S)8 �`? !8580() @=gF":=D R1")=:  . R:=Se50 R: =S%1 6!8580() @=gF":=D ": Rw:84 45 "B)5 RF"P 

     8 08 o+i>1 k>&BP E' I'3$e  7P8 G$, fN>[1 -a b, or8$H f'=y 4"B&: h"D5 .  o1"U, -Ua b, !2 :   !(U102 6/0(U12

$%>&C *:"B,048 3 7Qr8=1 6zB[ie 6RBF38 @=BgB. 6@=gF":=D .  

1. eFBD=

! 8=a8 3 *)"145 *>,8$9: o%P=.'* 

! I'$F83 

! R<1"a h(AO 

! g>P"BP-!848 

2. 0*?@&/*A EBDF=

! \(W8R)(A)  @=B# 

o !"10 6R)(A) ]Br5 /34 3 oV1 @=B# 

o h0m ;8-B9Se 

o oA<F84(>P5 @"C*'8=a8 3 *ANO  
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!  \"`>)8R)(A) R)(A) -J8=1 08 "C !">P8 -J=1 45 !8580() @=gF":=D G"gi'"102 R: @=B# 

!  !(102 h"S)8     /48-# 3 @=gF":=D )!8(n8=? (    /48-# 3 �(+i1 548(1 @4(?  @=gF":=D G"gi'"102 �P(e kF"P 548(1 *C5

*C"gi'"102 4(18 RBNJ 3 !8580() 

3. .7@)4 0*7?7+) E4BP4*S(

! 8=?  !8(nG"gi'"102 R: !8580() !5=: @8=: �(+i1 b'"102 ": !8580() I'$F83 *'"A%C84 3 @4(? |[>%1 @"C 

! b'"102 h"S)8 @8=: �(+i1 !8580() $'43 08 *1=P R)(A) pn8 zB[ie $B'"e @"C 

! b'"102 h"S)8 @"CG"gi'"102 45 *1=P R)(A) 08 zB[ie $B'"e  [>%1 @"C| 

4. T7UCG

!        b'"102 q'">) 08 G5"T>P8 ]'=Z 08 @4"AB: zB[ie            @4(iUJ oA<F84(>UP5 {"P8 =: R1")=: *1=P zB[ie $B'"e @"C

R1")=:  

! !(102 h"S)8 @"C='(se 3 \"+B%BNJ84".  !"+18 ;4(W 45 RZ(:=1 @485=: 

5. Of]4*D

! 7'-'3 R1")=: @4(iJ oA<F84(>P5 {"P8 =: =A>&1 3 kM%1 @"C 

! @=BgB. h0m @"CR1")=: @4(iJ oA<F84(>P5 {"P8 =:  

! G43"i1 @"C h0m *ss[e 

6. !/&79F%40*?-F&/ ) 

! R1")=: =A>&1 b'". 

!  R1")=: *Nn85 *:"B,048 (Internal Evaluation) 

! *:"B,048R1")=: *a4"n  (External Evaluation)  

@=g)0": 3 67BTBJ \=>%J 6=A>&1 b'".  @"CG435  @8")=: =C *:"B,048 ;"18-F8 087P8 @=gF":=D R1.   

  

0*?@&/*A !VW4 0&$%&7MD  

      5"'0 4"B&: 58$<e R: =M)@4"AB:  "C      @4"AB: h"Ae 6~:"%1 !5(: 53$V1 3         $)48$) @=gF":=D 7BN:"r *>1}P ;}+i1 3 "C .  @8=: 8pF

  @=gF":=D@4"AB:  "CG$, IBB<e *'"C4"B<1      $9: o+iU1 EU' "U: �"UQe48 45 "C4"B<1 RBNJ 5(a3 ;4(W 45 RJ 7P8   "U' 3 *>U,8

@4"AB:  "C *1 b[:=^8 3 R?=W R: 6\(`<1 !2 @=gF":=D h"S)8 6 5(, .    *UANO ~1"US1 RUAC $B'"e 54(1 3 ='0 v=, R: "C4"B<1 !2

$%>&C.  

!  3 k91 @=gF":=D 54(1 @4"AB: !5(: @$a 

! @4"AB: RBF38 oH8=1 45 *W"s>n8 RBF38 k'}O 5(a3 h$O 

! @4"AB: *<BQZ =BP !5(: G$, R>n"%, 

! 02 5(a3\(Qr 54(1 3 !"P2 6]Br5 @=gF":=D !(1 

! 0"B) 54(1 *sB[ie @"C4"B<1 3 ;")"+18 5(a3 

! 0"B) 54(1 *)"145 ;")"+18 5(a3 

! 5(P R: R%'-C@=gF":=D h"S)8 |P"%1 *i[:=^8 R%'-C 3  
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*"V7S hA&: */ J19 iCP EBP .-B2- F4 J(&j"N4 &/ 0*?@&/*A

 R)(A) h"S)8    @=B#   3 ". R%,". 08    08 G5"T>P8 R)(A)    @"C         =U>NB? pUD"J @34 =U: G$, Ein !(n         6@=gF"U:=D !(U102 h"US)8 @8=U: 

*NAO    I'=e  R1")=: ~BP3 @8=a8 45 /34 @=gF":=D @"C 7P8 !8580().    =U>NB? pUD"J @34 =U: G$, Ein !(n R)(A) 08 G5"T>P8 

(Dried Blood Spot= DBS) (A) R: 7Q&)R) @"C!"P2 *1=P  *NAO 6=e !8048 3 =e 7P8 =e. C  Gl'(U: 7BF")2 =AO RAB) 6IB%jA

_"e8 @"15 45(Room Temperature ( @34 =:=>NB? pD"J*)m(Z  *1=P R)(A) 08 =e*1  $,": .  RU)(A) @48$9g) !"+18 6G3}O R:

 *'"P"%, 45 R)(A) 08 G5"T>P8 3 \"P $%Y @8=:@4"AB: "C7P8 kC8=? *ANO ;"`B`Ve 3 =g'5 @.   

  

LkD .-B2- 0&$ .D&-*/ %( 0*7' E4(4FB- 0*?@&/*A 0&$

 R)(A) !"+18           kJ @4"AB: @=gF":=D @8=: d") $%: 3 ". R%,". 08 @=B#      5485 5(a3 $B'3=Be @4"J)   G4"A, ='(se4(      oU'm5 RU: "18 6

R)(A) ='0 6d") $%: 08 @=B# *A) h"S)8 5(,:  

1(         R%'-C b'8-?8 6c�"J *T%1 3 7Q�1 548(1 @m": !8-B1         U)834 *UH34 ;}+iU1 3 *F"1 @"C        548(U1 3 I'$UF83 @8=U: *

 !8580() 08 5$S1 @=gF":=D 

2( !(102 h"S)8 !"+18 h$O   =Ug'5 @8=: @=gF":=D @"C @4"UAB:  "UC  oU�1 PKU6Galactosemia 6Congenital Adrenal 

Hypoplasia  3) ...580() R'p�e h$O oBF5 R:(  
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)Free T43 / "' T4 6T3RU 3TSH (     G5">UP=? !">UP=9, |U[>%1 G"giU'"102 R:

5(,. 

o E,-. �P(e 7'-'3 

o  45R1")=: @4(iJ oA<F84(>P5 {"P8 =: !"145 �3=, 6@4"AB: R: }>:8 ;4(W  

9/19- 10  

! 580() !8(n8=? 

! b'"102 h"S)8  zB[ie $B'"e @"C) Free T43/"' T3RU, T4 3TSH ( IP 45 3-2  *Ug>TC 

580() 

! zB[ie $B'"e ;"i'"102 c8(a 7?"'45 08 �. E,-. �P(e 7'-'3 

!  �3=, 6@4"AB: R: }>:8 ;4(W 45R1")=: @4(iJ oA<F84(>P5 {"P8 =: !"145  

7-31@BG F)%   

Q7/ &5 ) 0)&#D F4 *G

20  

! �(+i1 580() !8(n8=? 

! b'"102 h"S)8 @8=: @$'43 R)(A) pn8 zB[ie $B'"e @"C 

! @4(iJ oA<F84(>P5 {"P8 =: *%'-g'"a !"145 �3=, 

! zB[ie $B'"e ;"i'"102 c8(a 7?"'45 08 �.: 

o  !"145 R1858 6@4"AB: R: }>:8 ;4(W 45oA<F84(>P5 {"P8 =: 

o }>:8 h$O ;4(W 45@4"AB: R: !"145 ~wr 6  

8*"C7/ ) !'F)%    F4 *"C7/ ) 0)&#D4  

! �(+i1 580() !8(n8=? 

! b'"102 h"S)8  zB[ie $B'"e @"C) Free T43/"' T3RU, T4 3TSH (7r3 �=P8 45  

! zB[ie $B'"e ;"i'"102 c8(a 7?"'45 08 �. E,-. �P(e 7'-'3 

! R: }>:8 ;4(W 45R1")=: @4(iJ oA<F84(>P5 {"P8 =: !"145 �3=, 6@4"AB:   

 

 

>8D %&7#/ ."_- :  

 R)(A) !"10              |P"%1") R)(A) 7NO R: G$, !8(n8=? 548(1 45 h35 7:() @=B#)  G"gi'"102 08 *O(a=1 (        45 3 7Ur3 �=UP8 45 $U'":

kJ  08 =e48$,": !8(n8=? 08 �. 7O"P .  

R)(A) R: 0"B) RJ 6=g'5 548(1 45 @=B#R)(A) !"10 65485 5(a3 5$S1  5(: $C8(n 580() $F(e h35 R>TC ". R%,". 08 5$S1 @=B# .  
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d"3]O 6)8" W*G 8 RK4 (K  

/48-#      |F"r 45 R1")=: *C53  /48-# h=?     R)(A) -J8=1 08 *C5      5">P "e @=B#)   EBF(:">1 3 5$D G4858-     3 !"145 67,8$9: ;4803 

*+,-. /0(12 (*1 h"S)8  5=B#)P(B. R:5(, �(a4 7.(    

  

,*S  0&$e%4['  !$(>: 0%&27/ 0*?@&/*A 0%BC: .D&-*/ E4(4FB- 175)*7G 0%&:  

 J%&29 ,*S1 :.-B2- ,*S 0*7' )7P8 5(a(1 7P(B. 7A&r 45(  

*1 48=r @=gF":=D 54(1 RJ *)8580() RBNJ @8=: h=? I'8  45 6$)=B#3*1 oBA+e 6R[&)  5(,.  

1( 02 R: =>NB? pD"J G8=AC \38 R[&)*1 \"P48 !">P8 @=gF":=D G"gi'"1 5(, .  

2(    h35 R[&)     !">P=9, 7,8$9: -J=1 R:)         RU1")=: \"Ue4(. k>&UBP RU: 580(U) ;"UO}Z8 !5=J 5483 79a ( \"UP48 

*1 5(,. 

3( *1 G585 4"AB: I'$F83 R: h(P R[&) 5(,.  

,*S L72_G LkD:R)(A) -J=1  @=B#  

,*S L72_G YBt#D:R)(A)  =B#  

J%&29 ,*S 2 :?@&/*A ,*S 0*)7P8 5(a(1 7P(B. 7A&r 45(  

zn", RQP"V1 R: �(:=1 ;"O}Z8 RBNJ @3"H h=? I'8 *1 R1")=: *'8=a8 @"C $,": .  

,*S L72_G LkD:R)(A) -J=1  @=B#  

,*S L72_G YBt#D:R)(A)  =B#  

 J%&29 ,*S3 :e%4[' ,*S  !VpS !$()7P8 5(a(1 7P(B. 7A&r 45(  

   h=? I'8     ) R: �(:=1 ;"O}Z8 RBNJ @3"H     3 !84"AB: 58$<e 6G$, @=gF":=D !8580(         zn"U, RQUP"V1 RU: �(U:=1 ;"O}Z8    @"UC

        R)(A) -J=1 08 |Be=e R: RJ 7P8 R1")=: *'8=a8             !2 08 $U<: 3 !">P8 7,8$9: -J=1 R: ��P 6!">P=9, 7,8$9: -J=1 R: @=B#

@4"AB: 7'='$1 -J=1 R:  "C)EBF(:">1 3 5$D G4858 (*1 \"P48 5(,.  

 J%&29 ,*S4: D E4%&27/ Of]4*D b%&: ) E4%&27/ Of]4*)7P8 5(a(1 7P(B. 7A&r 45(  

G585        kUJ @4"UAB: @=gF"U:=D @4(iUJ RU1")=: 45 !"145 7Ve 3 G$, *'"P"%, !84"AB: 7Qr8=1 R: �(:=1 @"C    $UB'3=Be @4"UJ

    ;4(W R: !8580()  E4%&27/ Of]4*D b%&:)   4"AB: I'$F83 5-) (   IB%jAC 3     J%&2R9 ,*RS4-    %&R27/ ORf]4*DE4)    oUV1 45

R)(A)      !">P=9, 7,8$9: -J=1 "' 3 @=B# (~Aa       *1 48=r G5"T>P8 54(1 3 G$, @432 5=B# .           !84"UAB: RUBNJ @8=U: $U'": h=U? I'8

kJ @4"AB: @=gF":=D @4(iJ R1")=: 45 G$, *'"P"%,  5(, oBA+e !8580() $B'3=Be @4"J) �(a4 7P(B. R:5=#5.(  

DYBt#   L72_G   %&27/ Of]4*D b%&:: BF38    4": I  4"AB: 7Qr8=1 ;4"J  R)(A) �P(e           4"UAB: 580() @8=: R1")=: {"%,4"J "' 3 =B#

    08 �. 3 G$, oBA+e  45 !2     E,-. �P(e 7'-'3 =C 6  7r5 R: 6   "u18 3 oBA+e  *1  5(,)        7UQr8=1 ;4"J oBA+e h$O ;4(W 45

*1 7Qr8=1 ;4"J oBA+e \(t&1 R1")=: {"%,4"J 6E,-. �P(e $,":(.  

   L72_G LkD &29 ,*S  J%4-  E4%&27/ Of]4*D :           R)(A) -J=1 45 G$, *'"P"%, !84"AB: RBNJ @8=: $'": h=? I'8    oBA+e @=B#

3 "S)2 45 3 G$,/*1 @48$9g) !">P=9, 7,8$9: -J=1 "' 5(,.  

  YBt#D    J%&29 ,*S L72_G4-  E4%&27/ Of]4*D :   oBA+e xwP IBF38   RU)(A) 5=U? h=? G$%%J  =UB#   {"%U,4"J @548(U1 45 3 

R1")=:7P8 .  

  



 

  

25 :%;<$%" =>78 ?&@+3$-AB4 

."_-:        7'-'3 R: 0"B) RJ 548(1 08 *u<: 45         08 =e530 ;4"J 3 7P8 @=>iB: @"C3   *1 =. \"P           EU' $U'": 6;4(UW I'8 45 65(,

      580() ;"s[i1 ": $'$a ;4"J)  *NQr ;4"J @34 ;"s[i1 (  7UP8(n45 I'$F83 08 3 5(, R%g%1 *NQr ;4"J R: 3 G$, oBA+e

$%,": ",(J !2 �TH 45 RJ 55=#.  

  

3]O P8(;9d" RK4  

  h=?1   R)(A) oV1 45     @=B#3    R: \"P48 08 �.  G"gi'"102   6"S)2 45 6 @48$9g)   *U1   5(U,.   h=U? 2     -UJ=1 45 oUBA+e 08 �U. -UB) 

R)(A)    @=B#@48$9g) *1  5(, .    h=? ;"O}Z8 osH"12     G4"A, h=? $BF(e 3 84  *1       RJ $%J       \"P48 =em": v(wP R: ='0 c3"%e R:

*1 5(,: 

! Rj)"%Y  R)(A) oV1   @=B#           h=? I'8 6$,": *>,8$9: G"g'". "' 3 7,8$9: R)"n  J&D *$         *>U,8$9: -UJ=1 R: 3 G$, oBA+e 

*1 \"P48 RZ(:=1 *)"145 55=#. 

!      7BF"<? �(AS1 -B) *)"145 *>,8$9: -J=1          ~Aa 6b,(. 7Ve R`w%1 45 84 4(Jp1 h=? @"C      3 5=J @$%:   J&RD *R$   RU:

*1 \"P48 !">P=9, 7,8$9: -J=1 $'"A). 

!  7,8$9: -J=1      G4"A, h=? kC !">P=9, 3    =C 684  J&D .N         G3=# R: 3 G5(A) oBA+e 4": E' @4"AB:  "C    7U,8$9: -J=1 @

*1 !">P8 $>P=?. 

!         =C 6-B) !">P8 7,8$9: -J=1 67'"9) 45.N J&D       G4"A, h=? 64": E' 3       7'='$U1 -J=1 R: 684  @4"UAB:   "UC)     3 5$UD G4858

EBF(:">1 (*1 /48-# $C5. 

!  G4"A, h=?4) : 7Qr8=1!84"AB ( =C6J&D  7'='$1 -J=1 R: 4": E' @4"AB: "C) EBF(:">1 3 5$D G4858 (*1 \"P48 55=#. 

  

      !"(f-.+ !*/0(+*1 !"#$% &'()*+ Eg\ ,AJ.B  ,f%      !"(f%   f) 6f.78*.9      23"(f-.+ Efgh3*' 8 23435#

R7(B(;< =6<  

\"P 451391 6»@4"AB: @=gF":=D @4(iJ R1")=: 7Q^ k>&BPkJ   @4"J !8580() $B'3=BeG$, *'"P"%, !84"AB: 7Qr8=1 3«  45

           3 *H8=Z *+,-. /0(12 3 !"145 67,8$9: ;4803 \"e4(. |F"r   G"gi)85 08 @58$<e 45    @"C         ;4(UW RU: 4(iUJ *+U,-. h(NO

 G5"T>P8 *i'"102$'5=# .G"gi)85 7'=�J8 6=�"H \"H 45  "C\"P48 kC /34 I'8 R: 84 5(n ;"O}Z8*1  $%'"A).  

  

 >8D ."_-:    4(M%1 R:        /48-# \"P48 45 *F"A>H8 ;m"+,8 03=: 08 @=BgiB.    @"C      /48-U# \"UP48 6o1"J 3 ]Br5     @"UC  @pUD"J

               h=? \"P48 ~wr |P"%1 !"10 45 3 7,85 $C8(n R1858 *F"e4(. k>&BP o1"J 48=`>P8 "e R1")=:    @"C  G"gi)85 R: @pD"J    "C h}O8

$, $C8(n.  
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U+W#B L :23435#) !*/0(+*1 ,AJ.B E.N.% Q.-i9  

.D1^D  

         -a b, =: oA>i1 !8='8 45 !8580() @=gF":=D @4(iJ R1")=:� *NW8  *1  $,": .  84 8-a8 I'8 *1       *'8=a8 RNH=1 RP ;4(s: !8(e

7UUBF"<?  @"UUC b'"UU102 h"UUS)8 08 bBUU. (Pre- Analytic)6  b'"UU102 h"UUS)8 IBUUH (Analytic)  �UU. 3 b'"UU102 h"UUS)8 08  

(Post Analytic)kB&`e  5=J @$%:.  

!   4 F4 Q7+   Q5&DF= ,&a-(Pre-Analytic)    R: �(:=1 @"C$%'2=? o1", /0(12  6"C         6=U>NB? pD"J =: ". R%,". R)(A) RB9e 

R)(A) \"P48  "C @=gF":=D !(102 h"S)8 08 bB. 4(18 RBNJ 3 G"gi'"102 45 R)(A) /='p. 6@=gF":=D G"gi'"102 R:  

!     Q5&DF= ,&a-4 673(Analytic)   o1",    6G"gi'"102 o%P=. /0(12 7BF"<? RBNJ  6"C      R: �(:=1 @"C$%'2=? 3 ;8-B9Se 

 b'"102 h"S)8 6@=gF":=D    @=gF":=D !(102 q'">) h}O8 548(1             !"U10 45 @4(iUJ oA<F84(>P5 {"P8 =: �(+i1 3 kF"P 

IB<1  

!  u+Q5&DF= ,&a-4 F4 (Post Analytic) o1", /0(12  @"C RBF38 @=BgB. 6h0m)!8(n8=?(b'"102 h"S)8 6  @"C  $UB'"e

e@=BgB. 3 !"145 6zB[ie 6zB[i  @"C*i[:=^8 *:"'048 3 !"145 IBH =A>&1 

  

Ec(B*75 (Infrastructure)

   7n"P ='0  RO(AS1 R1")=: =C    @8                 @8=U: RUJ *,0(12 3 *)"QB>i. 6*e8-B9Se 6*F"1 6*)"&)8 ~:"%1 RNAa 08 h0m ;"18-F8 RBNJ 08

7P8 0"B) 54(1 R1")=: E' @8=a8.  

  

0)*7-  0&$) !-&#-4.D&-*/ %( E&-= \5&v) w*9   

  R1")=: @"C$%'2=? @8=a8 4(M%1 R:*1   7&'": o%P=. 08 @5"'0 58$<e@$%A)8(e ":  @"C  0"UB) 54(U1 KU%C"AC    3 G5(UA) 7UBF"<? 

      $%C5 h"S)8 84 5(n R: �(:=1 f'"y3         J 6R1")=: \(t&1 {"%,4"J 6*C"gi)85 *'8=a8 IBF(t&1 RNAa 08    6*C"giU'"102 {"%,4"

R)(A) 604(9:  6=B# 6{"%,4"J 3 E,-....  

  

!"(-.+ Egh3*' 8 H*A;% j#DB,%   !"(%78*.96.23435#) 
Y)4 xyN0%&27/ Of]4*D ) Y*"I: >:   0%&:E4(4FB- 175)*7G  

E&5*aD: 671}P |r8=1 604(9: "1"1 6*>,8$9: {"%,4"J*1(AO E,-. 3    

E&_D:7,8$9: R)"n 6G"g'". 71}P  71}P ~1"a -J=1 3 4 6*'">P34*'">P3  U@=9, @=9, 3   

Y)4 xyN \5&v)  

1( �}Z8 3 4854": !")0 *'"P"%, 71}P |r8=1 604(9: �P(e !")2 !"A'80 !"10 08 *>,8$9: IBw:84 3  

2( �}Z8        ": !")0 3 h5=1 h(AO /0(12 3 *)"P4  @4"AB: G4":45 4854 kJ     @4"J'3=Be          !"U%J4"J h"UAe �UP(e !2 �48(O 3 $B

\38 xwP  

3( R)(A) h"S)8  @=B# 08 =>NB? pD"J =: ". R%,".S&S 903 @"C034 45 5-3=B# R)(A) �P(e $F(e  

4( R)(A) !5=J G5"12 3 Ein  "CR1")=: oA<F84(>P5 {"P8 =: \"P48 @8=: 

5(  R)(A) \"P48    "C  @=gF":=D G"gi'"102 R: !8580()     0">iB. 7&. ]'=Z 08    /34 "' 3     @"C      7U)3"<1 �P(e G$, RBW(e =g'5

*>,8$9:  



 

  

27 :%;<$%" =>78 ?&@+3$-AB4 

6(  7?"'45102 q'">)b'"  @"C!8580() @=gF":=D G"gi'"102 08 @=gF":=D 

7( !8580() @=gF":=D G"gi'"102 d=Z 08 c8(a 5=J='5 ;4(W 45 ;"i'"102 q'">) @=BgB. 

8( R)(A) h"S)8  @=B#R)(A) \"P48 3 R1")=: oA<F84(>P5 {"P8 =: 5$S1  @"C!8580() @=gF":=D G"gi'"102 R: G$, pn8  

9(    5 �(+i1 !8580() !8(n8=? �=P8 4      "9)2 �"a48 3 7r3       RU1")=: |[>%1 G"gi'"102 R:   US)8 @8=U:  b'"U102 h"     @"UC  $UB'"e

zB[ie  

10(     R: }>Q1 !84"AB: !"145 �3=, CH   �P(e    IBUF38   EU,-.  {=>UP5 45  "e 3 ' $UB           45 RU1")=: 7U%'(. \"UJ(? �UP(e !2

!">P=9, 

11( '848 R�. $)84(n *1(AO E,-. �P(e =e IB'". v(wP R:  

12(  !84"AB: =A>&1 @=BgB. 

13( ~Aa  @432 ;"O}Z8  

14( !">P=9, 7,8$9: -J=1 R: ;"O}Z8 /48-# 3 7Q^  

15(  R1")=: @8=a8 I&H =: ;4"M) 

  

(%41-&"N4 L]4130&$!"9418/  R !-&D%(  *"V7S hA&: */ &+ .I9&+ F4 0*?@&/*A 04*/ 

N)F&7- (%BD L5&  

! 308=e6q%P$r 6pD"J @=gF":=D �(s[1 =>NB?  (S&S 903)R)(A) !5=J Ein �(s[1 �84 6 C"67&)m 6  oU+F8 RQ%. 

3-'8  \()".3=.70% 7P5 6 bJ6           7BP"&UH $U� |&UY 6R1") 7J". 60"#)    !"U+18 ;4(UW 45(  h=U? 6   @"UC  G4"AU,1 3 2 

/48-#  @=B#R1")=: 

!         @4"AB: *,0(12 !(>1 RBNJ 08 R[&) E' or8$H 5(a3 kJ     @4"J !8580() $B'3=Be  oA<F84(>P5 3     @"C   3 04(9: @8=: h0m 

71}P |r8=1J oV1 45 !2 4"  "C 

  

,)( xyN0%&27/ Of]4*D ) Y*"I: >:   0%&:E4(4FB- 175)*7G  

E&5*aD  

! *>,8$9: ;"1$n 3 *+,-. h(NO G$+i)85 7P"'4 U !">P=9, !"145 3 7,8$9: R+Q, 7P"'4 "' *)"145   

! G$+i)85 "' !">P=9, *>,8$9: 7)3"<1  

! !"145 7)3"<13  G$+i)85 "' !">P=9, @3485 

  

,)( xyN \5&v)  

1( J oB+ie*ANO R>BA U =B#83=BD *e4(i1- @4"AB:kJ  @4"J '3=Be$B!8580()   

2( 7)3"<1 IB: *i[: IB: *g%C"AC  @"C!"145 3 7,8$9:*)"QB>i. 3   

3( !"#48 ='"P IB: *g%C"AC  "C!"10"P 3  @"CR1")=: @8=a8 ": �Qe=1 

4( !">P=9, xwP 45 R1")=: @8=a8 I&H =: ;4"M) 

5( *e"BNAO R1")=: RB9e  

6( IBB<e=: ;4"w) 3 R)(A) -J8=1  !">P=9, xwP 45 @=B# 

7(  *?=<1Focal Point R1")=:*)">P=9, 3 G"gi)85 xwP 45   

8(  *?=<1 or8$H |[>%1 G"gi'"102 E' R1")=:b'"102 h"S)8 @8=: !">P=9, =C 45  @"C"e'zB[ie $B 
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9( '848 o%P=. RBNJ /0(12R 71$n !"#$%C5 

10( 0"B) 54(1 @"C548$)">P8 or8$H IB1"e 

11(  b'".")=: @8=a8 R: *:"B>P5 $W45 IBB<e 3 R1 d8$C8 *e"BNAO R1")=: 

12( R1")=: 0"B) 54(1 @5=:4"J ;"`B`Ve @8=a8 45 @4"+AC 

  

D%( O-)&MD \5&v) E&"N*89 0)%4( ) E&)J1_C-4( &5(  

1( *>,8$9: 7)3"<1 ": @4"+AC  

2(  ": G04"Q1 *e4(i1 R>BAJ ;"&Na 45 7J=,@4"AB: "C @!">P=9, =B#83=BD  

3( : @8=a8 I&H=: ;4"M) @4"AB: @=gF":=D R1")=CH   

4(  IB1"e ;")"+180"B) 54(1 *sB[ie 

5( R)"n3485 45 !2 R: 7H84 *P=>P5 3 !">P=9, 45 3485 IB1"e  @"C!">P=9, 

6( IBB<e or8$H   G"gi'"102 E'  |[>%1      R)(A) 79a !">P=9, =C 45     @=B#    !8580() 08 @$'43  @8=: G$, !8(n8=?  h"S)8 

b'"102  @"C$B'"ezB[ie  

7( 35 @48-#=:G4  @"C @8=: @0(120": 3 *,0(12R'848 o%P=. 71$n G$%C5R1")=: ": �"Qe48 45  

8( O R1")=: RB9e R: EAJR)(A) /0(12 @8=: !">P=9, *e"BNA @=B#6R)(A) \"P48   "C @=BgB. 3�. $)84(n"C   

  

)&MD \5&v) E&"N*89 !"9418/ O-)J1_C-4( &5(  

1( B: @=gF":=D R1")=: *e4(i1 R>BAJ ;"&Na @48-#=: @4"ACH45  !">P=9, xwP 

2( 3485 3 !"145 7)3"<1 ": *g%C"AC 3 @4"+AC  

3(  IBB<e -B9Se 3R)(A) -J8=1 ". R%,". 08 @=B# 

4(  @4"AB: @=gF":=D R1")=: @8=a8 I&H=: ;4"M)CH 45 71$n G$%C5 R'848 -J8=1 

5( )=: b'".7BF"<? h"S)8 I&H =: ;4"M) 3 R1" "C 

6( ~Aa  @432wP R: ;"O}Z8 3 4"12 \"P48 3=em": v( 

7( 848' R�. $)84(nIB'". v(wP R:   =e 

8( G435 @48-#=:  @"C @0(12 0": 3 *,0(12R'848 o%P=. @8=: R1")=: ": �"Qe48 45 71$n G$%C5 

9( R1")=: 3 |F"w1 RB9e  @"C @4"AB: @=gF":=D R1")=: 45 G$, IBB<e *ANO |F"w1 ": |P"%>1 *,0(12CH *g%C"AC ": 

1 E,-. 3 !">P8 7,8$9: -J=1 \(t&(Focal Point) 
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o+, 5:  I>?=#48=r oV1$B'3=Be G$D  

  

75)*7G J1A O72$4(4FB- ) 67IZ OD|N %( 1  

                 *U1 "UT'8 580(U) 3 IB%a *QsO @-�1 k>&BP o1"+e 45 *A91 4"B&: b`) $B'3=Be G$D  $U%J .    G585 !"iU) ;"U`B`Ve     RUJ $U)8

!(14(C !L 08 @58$<e !5=J \"<? ": $B'3=Be @"C *1 7?": !2 o1"+e |a(1 *QsO 7?": @"C 7BF"<? I'8 *g)(gY "18 $)(,  "C

  G$i) I,34 0(%C 7P8.     *1 !"i) =i: 5(a(1 b)85       *<BQZ =BD='5"`1 RJ $C5)   kJ "' 3 5"'0 (!(14(C      oU1"+e 45 $B'3=Be @"C

5485 *T%1 ;8=^8 *QsO @-�1 k>&BP .  

       *1 !"i) RJ 7P8 7P5 45 @5$<>1 �48$1                 7UBAC8 4"B&U: 3 G5(U: $B'3=Be R: R>&:83 6*%B%a !8435 -�1 o1"+e RJ $C5

      C |'=� =: kB`>&1 =B^"e 3 5485 5485 *,( .{"&H            @8$U>:8 6G435 IU'8 45 !"U10 I'=Ue»   RUC"1 RUP«       /48-U# @4854"U: h(UP 

G$, 7P8.  

               7P8 580() $F(e \38 G"1 6=AO \(Z 45 *QsO @-�1 k>&BP o1"+e 45 {"&H !"10 IB135 .    IUP "Ue k>&BP I'8 "184-3 

!(14(C 7MND R: *g>&:83 6*gF"P 5485 $B'3=Be @"C .  

  

E4(4FB- %( 175)*7G J1AEF) >: ) H%&-  

*1 f'=<e $F(e h"g%C !03 3 @4854": IP 4(>J"? 35 {"P8=: !8580() $)(, .  

 R>TC45 RJ @580()37$,": G$12 "B)5 R: @4854": =>AJ "' 3  H%&- G$)8(n*1  5(,  

580() !03 {"P8 =: :  

! >: EF)(LBW)  =  !032500-1500h=#  

! %&7#/ >: EF)(VLBW)  =  !031500-1000h=#  

! ./ 9>: b1 EF)(ELBW)  = kJ !03  08 =e1000h=#  

    {4") !8580() 45) EY(J �(s[:    08 =e30 R>TC  ( {(1m"e(�BC k>&BP- -B?(U�BC-           �(BU, 3 RU>?"B) *?"UJ oU1"+e $UB'3=Be
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      7Pm": 4"B&: !8580() I'8 45 *>1}P ;}+i1 .     G8=UAC ;}+i1 6*?"J") R'p�e =>iB: �)", 7NO R: {4") !8580() 6IB%jAC

)&'5     @-�1 @-'=)(n "' 3 *&T%e {=>(              7P(. !5=J *)(TO$� @8=: I'5">: ": !$, Ra8(1 =>iB: \"A>H8 3 @$QJ *'"P4") 6

kJ @4"AB: 03=: $<>&1 $%>&C 84p# $B'3=Be @4"J.  
  

>: 0%&27/ E4(4FB- 175)*7G 0%&:  

 kJ @4"AB:      *1 R>T# *>B<�3 R: !8580() $B'3=Be @4"J !(14(C 7MND RJ 5(, '3=Be @"C   3 7UP8 kUJ 580() !(n !"'=a 45 $B

*UU1 IUU'8  $UUB'3=Be G$UUD !"A>n"UUP 45 zUU`) 7UUNO RUU: $UU)8(e (Dysgenesis) $UUB'3=Be !(UU14(C ->%UUP(B: 45 \"+UU,8 "UU' 3 

(Dyshormonogenesis) $,": .~'", 08 *+' @4"AB: I'8 *1 c(&V1 *%C� *#$)"1 |`O @=BgiB. o:"r oNO I'=e 5(,.  
  

>: 0%&27/ ~4B-4 5)*7G 0%&:17  

kJ @4"AB: 5485 fN>[1 �8()8 $B'3=Be @4"J:  

1( >:  .7@)4 175)*7G 0%&:(Primary Hypothyroidism): ~'",  I>n"P !8(e $B'3=Be G$D 3 G5(: @4"AB: �() I'=e

548$) *?"J 48$`1 R: *<BQZ !(14(C $BF(e . 

2( >:  .5B-&g &5 0[:*D 175)*7G 0%&:(Secondary or Central Hypothyroidism):8    !(U14(C ->%UP 45 \}>n

       x,=e 45 \}>n8 7NO R: $B'3=BeTSH    7P8 -B?(�BC G$D 08  .   ;4(W R: 45") 4(w:    RF3-'8 5(QAJ TSH   �m(A<1 3 G5(:  

  !(U14(C =Ug'5 5(QAJ ": G8=AC       08 *>A&Ur !8(U%O RU: 3 -B?(U�BC @"UC kUJ    !8580(U) -B?(U�BC @4"UJ(Congenital 

Hypopituitarism)7P8  .5(QAJTRH  1 -B)* kJ 03=: R: =S%1 $)8(e 5(, @-J=1 $B'3=Be @4"J. 
  

4( ) 4%h' ~4B-450%&27/ !2>:   0%&:E4(4FB- 175)*7G  

kJ @4"AB: =: $B'3=Be @4"J 85 �8()8 R: *%'-g'"a !"145 R: 0"B) ;$1 \(Z {"P8'R>P5 84p# 3 *A *1 @$%: 5(,.  

4( ~B-5!2 (Permanent Hypothyroidism): 145 R: 4"AB: 0"B)85 IB&J3=Be3(F @3485 ": *%'-g'"a !"'   !"U'". "Ue 3 7P8 *A

 $%J d=s1 IB&J3=Be3(F �=r $'": =AO(Life-long Treatment).  

4%h' ~B- (Transient Hypothyroidism): *1 3 7P8 84p# IB&J3=Be3(F @3485 ": *%'-g'"a !"145 R: 4"AB: 0"B)    IBU: $U)8(e

$,": =B�>1 \"P $%Y "e 034 $%Y.  

AB:kJ @4"  5"H 7Ve $B'3=Be @4"J(Sub-clinical) :!(14(C 7MND 7B<�3 I'8 45T4 3 /  "U'Free T4   xwUP 3 *U<BQZ 

TSH*1 4"AB: 3 5485 b'8-?8 @=s>[1  }O $r"? $)8(e'}O "' 3 k'$,": R>,85 @=s>[1 k.5485 5(a3 !"145 R: 0"B) "18 .  
  

 0%&27/>:  4%h' 175)*7G 0%&:(Transient Hypothyroidism)

kJ @8=: *e3"T>1 f'4"<e  84p# $B'3=Be @4"J(Transient Hypothyroidism)848 '7P8 G$, R.  

>:    4%h' 175)*7G 0%&:      kJ *sB[ie k'}O 08 7P8 ;4"QO        R: RJ 6$F(e !"10 45 $B'3=Be @4"J    5(Un 4(UZ       45 oU1"J 3 5(U[:

    *UU1 IBUU: 08 G"UU1 $UU%Y "UU' RUU>TC $UU%Y �=UUO 534 . kUUJ @4"UUAB:  UUB'3=Be @4"UUJ *UU1 @580(UU) !8435 45 84pUU# $  $UU)8(e  

 kUUJ ;4(UUW RUU:    84pUU# RUUBF38 @$UUB'3=Be @4"UUJ(Transient Primary Hypothyroidism) 84pUU# *UUA%B.3=e3=Be=�BC 6  

(Transient Hyperthyrotriponemia) 6  84pU# *A%B&UJ3=Be(�BC (Transient Hypothyroxinemia)    5(UQAJ h4$%UP 3T3 

$,": .   85 "' 84p# zB[ie' 5(: *A kJ !                @$Ua @=BgB. R: 0"B) 580() =C 45 *'"9) zB[ie ~r83 45 3 $B'3=Be @4"J   =A>&U1 3  

zB[ie 3$: 45 3 54856"B)5 *+,-. -J8=1 I'=>9: 45 *>H 685 R: !5=: *. !"+18 '548$) 5(a3 @4"AB: !5(: 84p# "' 3 *A.  

~'",   kJ 7NO I'=e        !"9a 45 84p# $B'3=Be @4"Jb`|"P4 15    P8 G$, /48-#7 .>H     B1$)2=BD =e8(# "U: ]Z"%1 45 *   IU'8 6E

R: !8-BUU1 r 4(ZRUMH}1 o:"  @83 7P8 =B�>1 F":=D /34 6!2 f'=<e R: *g>&:@=gF":=D !"10 45 580() IP 3 @=g 5485 .  

kJ  84p# RBF38 $B'3=Be @4"J(Transient Primary Hypothyroidism)kJ *1=P 7MND ;4(W R: T4    b'8-U?8 7UMND 3 

R>?"' TSH*1 5(A)  $:"'3 5485 �"Qe48 R)8034 *>?"'45 $' !8-B1 ": !2 *'"B?8=�a �(B, .  
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!^#0#.9358*+ ,% !"(-.+  23435#) 6.78*.9 !"(%  

 Y)1Z6 :>7#^G>: 01I/ 0<B@B7G4 H&N4 */ E4(4FB- 175)*7G 0%&:  

>: 0%&:175)*7G .7@)4 

! $B'3=Be G$D o1"+e 45 \}>n8
o Aplasia, Dysgenesis, Ectopia, Hemiagenesis 

o !(BP"e(1 "C ) 45 �`?2 %$%>&C $B'3=Be @l)l&'5 o1"O 548(1(

!  $B'3=Be !(14(C ->%P 45 \}>n8

o  $' \"`>)8 45 \}>n8 (Sodium/Iodine Symporter Defects) 

o !(BP"+BTB)"#48 45 \}>n8)  45 \}>n8(Thyroid Proxidase  

o IBF(:(N#3=Be ->%P 45 \}>n8 

o )2 5(QAJ k'- Iodotyrosine Deiodinase 

o  k'-)2 5(QAJIodothyronine Monodeiodinase 

o 45 \}>n8$B'3=Be !(14(C G$)=B# 

! $B'3=Be !(14(C R: 713"`1

o -B?(�BC xwP 45 

o 45 *wBV1 xwP )EBA>&BP(

! $' 5(QAJ  

>:  0[:*D 175)*7G 0%&:).5B-&g(  

! 5(QAJTSH 

o !(BP"e(1 @"C G=BS)0 !

! 5(QAJTRH 

o RF3-'8 

o Pituitary Stalk Interruption Syndrome (PSIS) 

o {(1m"e(�BC ;"<'"�

!  R: 713"`1TRH

o !(BP"e(1 @"C G$)=B# TRH

!  5(QAJTranscription Factors-B?(�BC G$D 7BF"<? 3 o1"+e R: �(:=1   

.]*j"D LVo  

! $B'3=Be !(14(C \"`>)8 45 \}>n8 

!  $B'3=Be !(14(C R: 713"`1) G$)=B# 45 !(BP"e(1! $B'3=Be( 

! \"`>)8*>)2  @5": IB%a R: 7Ta ]'=Z 08 @45"1 @"C

o *>)2 @5":  G$)=B# G$%%J 4"91 @"CTSH 

o *>)2 @5": @"CG$%%J E'=Ve 

! d=s14854": 45"1 �P(e "C3485 08 *u<: 

o $' 6485$' ;"QBJ=e  3 !3485(B12 6oBP84(Be oB.3=. 6\30"1 *>1 6(B>J8 ('584...  
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Eau  !(K 58*+ !3"eO v#) !"(-.+,%  23435#) "4 6.78*.9 !"(%
k91   I'=e@L(F(Be8   kJ 03=: @"C     84p# RBF38 $B'3=Be @4"J      \3$a 45 !8580() 45 7  7P8 G$12  .@L(F(Be8   *1 @5$<>1 @"C   $U%)8(e

G$, @$%: kB&`e *%B%a 3 @45"1 @"C4(>J"? G3=# 35 45 RJ $%,": R>,85 5(a3 $)8.  

 Y)1Z7 :0<B@B7G4  F)*/ 0&$' ~B- 0%&27/ 04%h>: E4(4FB- %( 175)*7G 0%&:  

 0&$%B":&S

0%(&D  

! R)8034 *>?"'45 $' 5(QAJ 

!        I>?=# 48=r 5"'0 $' �=<1 45)              EUQNa oU�1 $U' @m"U: ='5"U`1 @3"UH @"C8pD 5"'0 d=s1     *'"U'45 @"UC

 3 7)84(>+�&J8 7:=, 6I'5">: 6(B>J8('584 $' 6*J84(n(... 

! \"`>)8*>)2  @5":  ]'=Z 08 @45"1 @"CIB%a R: 7Ta 

o *>)2 @5": @"C4"91   G$)=B# G$%%JTSH 

! d=s1       45"1 �P(e "C3485 08 *u<: )    6!3485(B12 6oBP84(Be oB.3=. 6\30"1 *>1       $U� @"UC3485 6!3=U?=>%'8 

h(B>BF 6!(F3-B)5=. 6IB1".35 6�=W 3 ...(  

 0&$%B":&S

!I7IZ  

! $' 5(QAJ 

! �=<1 4548=r 5"'0 $'   I>?=#)6I'5">:) 6;"%:=J kB&NJ6IBF")452 6I'=T) *.84( 3 (B>J8 ('584 $' (...  

! Congenital Liver Hemangiomas 

! ;m}>n8 *+B>)L )the genes encoding for DUOX and DUOXA2(  

kJ 03=: *%B%a oNO 08 -B) *+B>)L ;m}>n8 *1 c(&V1 84p# $B'3=Be @4"J 5(,.
  

  

>:  .7@)4 175)*7G 0%&:(Primary Hypothyroidism)  

  R:        $%J $BF(e *?"J !(14(C $)8(>) $B'3=Be RJ *>NO =C kJ     @4"J    G$U)8(n RUBF38 6$B'3=Be  *U1   5(U, .         *?"UJ $U' "U: ]Z"U%1 45

(Iodine Sufficient) 03=: 7NO CH 53$H 45 85 $B'3=Be @-)l&'5 6548(1 $W45 ) $UB'3=Be G$D *%B%a o1"+e 45 ;m}>n8 

  ;4(UW R: RJEctopy6Agenesis  3 Hypoplasia5  G$U' *U1   5(U,(        $UB'3=Be !(U14(C ->%UP ;m}>Un8 RU: �(U:=1 RUB`: 3 

(Dyshormonogenesis)          7P8 !2 7BF"<? 3 k&BF(:">1 6\"`>)8 45 \}>n8 "' 3 .
   *1 !"i) ;"<F"w1       RUJ $%C5    ->%UP ;m}>Un8

$B'3=Be !(14(CkJ 03=: 45 *A91 k9P  5485 !8='8 45 !8580() *A'85 $B'3=Be @4"J.  

  

Ectopy  %<1 R:            *<BQZ !"+1 08 =BD *NV1 45 $B'3=Be 7?": 48=`>P8 *)�m(A<1         @(UNa "Ue !":0 R'". =B&1 45 $B'3=Be 7?": 

!5=# (7P8.  

 Agenesis7P8 $B'3=Be 7?": 5(a3 h$O *%<1 R:. 

Hypoplasia*1 _}Z8 *>B<�3 R:  EY(J *<BQZ $H 08 "18 5485 48=r *<BQZ oV1 45 $B'3=Be 7?": RJ 5(, 7P8 =e.  

  

/ 0%&27>:  0[:*D 175)*7G 0%&:).5B-&g(  

  �(B,  @4"AB:kJ      @-J=1 $B'3=Be @4"J)R'()"^ (:  R kJ |e8=1    08 =e�() RBF38     !2  7P8)1   45 30000-20000    $F(>1 G$)0 580() 

G$,(.  

kJ �() I'8      $UBF(e 45 \}>Un8 7UNO RU: G$AO 4(w: $B'3=Be @4"JTSH   �m(UA<1 3 G$U12 5(Ua(:  08 *iU[: Congenital 

Hypopituitarism  3 7P8  |ND8Septo-Optic Dysplasia5485 5(a3 h"J d"+, 3 .  $UBF(e 45 \}>n8 TSH   RUF3-'8 ;4$U%: 

�m(A<1 3 G5(:!(14(C =g'5 5(QAJ ":  -B?(�BC @"C) (GH, ACTH, ADH7P8 G8=AC . 45 73  RU)"#$%Y \}>n8 548(1 $W45 

!(14(C 45  @"C-B?(�BC45 3 5485 5(a3 @53$W45 *1 G$'5 -B?(�BC G$D 45 !(BP"14(TF"1 548(1  5(,. 
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 R1")=: 45     kJ @8=: !8580() @=gF":=D @"C             RUBF38 !(U102 08 RUJ $UB'3=Be @4"JTSH    *U1 G5"T>UP8     $U%%J)     RU1")=: RUNAa 08

 !8='8 @=gF":=D (   zB[ie !"+18kJ          7MND 8='0 6548$) 5(a3 @-J=1 $B'3=Be @4"JTSH      R>,8$) b'8-?8 !84"AB: 45 6   IB'"U. 3

   �(+i1 548(1 8pF 67P8      !8580() @=gF":=D $)34 45 6  *A) *'"P"%, $)(, .    R: }>Q1 !84"AB:kJ    @-J=1 $B'3=Be @4"J6 �m(A<1  ": 6

kJ k'}O 03=: *1 G585 zB[ie =e='5 $B'3=Be @4"J $)(,.  

      R: }>:8 548(1 =>iB: 03=:CH   -B'". \(s? 45   !">&10 3  G$, /48-# 7P8 .R<F"w1 45   84 @4"UAB: =>iB: 03=: !"9TW8 45 @8

 !">&:"e 45)G"1 585=1 (!"i)*1  $C5.  

  

!"(-.+ ,7nu,%   !"(%23435#) 6.78*.9  

    �m(A<1 @4"AB: 548(1 =�J8 45      RU: !2 5343 3 7Ta 08 @45"1 $B'3=Be !(14(C 4(QO !2 7NO RJ 6548$) 5(a3 *W"s>n8 71}O 

 7P8 IB%a .     : @4"AB: k'}O RJ I'8 oBF$:            *1 03=: *#$)0 \38 G"1 b, "e RP ;$1 45 3 q'4$e R  [ie 6$%J    =U'5 @4"AB: zB

  �m(A<1 3 G$, G585 48=r =B^"e 7Ve *,(C |'=� *1 5=B# .       "Ue fUBTn $UH 45 @4"UAB: ;$U, 6-UB) }>:8 548(1 08 @4"B&: 45

                (U) @=gF":=D h"S)8 ": �`? 3 $%>&B) 04": $F(e o'838 45 @4"AB: k'}O 3 G5(: �P(>1     @4"UAB: {4530 zB[iUe �)"U, !8580

*1 kC8=? $'2 . $F(e \38 G"1 4510% $F(e h(P G"1 "e 630 % $F(e \38 \"P !"'". 45 370 % 7,85 $%C8(n 71}O !84"AB:.  

        5485 *g>&: !2 ;$, R: @4"AB: k'}O 03=: 7O=P .    45 ~'", k'}O!84"AB:   45    $F(e \38 G"1 RP   \3$Ua 45 6    G4"AU, 8   G$U12 

7P8.   

  

 Y)1Z8 :}5&9 >5|o>: 0%&27/  175)*7G 0%&:%(  E4%&27/N %(!'1-F Y)4 J&D .  

0(4FB- 041"/4%( 0%&27/ b4*$&sG  !'1-F J&D 67@)4 %( 0%&27/ b4*$&sG  !'1-F Y)4 J&D .N %( 0%&27/ b4*$&sG

iJ \(Z @540BG$

 45 \}>n8!54(n=B,

*#5(F2 f.!$: 3 ;4(W 45 

;$1bB: *gN1"H   0842>TC R

 08 bB: $F(e !"10 !034h=#(NBJ 

!":0 *#4-:

*#$'=. K)4

*1=e(�BC)  ='0 |ND835Ra45 (

R>&C2 ;"J=H 3 *J=Ve kJ

*A+, �"&e8

7P(Q'

�4-: *TNn o)">)(?

 *&T%e ;m}>n8)4858$W �T%e 3 R%.26 

*%B: *g>?=#(

*#5(F2 c8(n  

*wBV1 0()"BP 3 "C"9>)8  

*a4"n *NP"%e G"g>P5 45 h58 

>&'5 {=*&T%e 

I>?=g) !03 3 fB<� !50 E1 

7P(Q' 

*A+, �"&e8 

$%J |Nr !":=� 

7BF"<? bC"J 

*#5(F2 c8(n 

!":0 !5(: �4-: 08 *,") *&T%e \}>n8 

*?") ]>? 

7P(Q' 

Ein 7P(. 35(F2 f.  

!":0 *#4-: 

G-BF8=)L h5-+B1 

Iin R'=# 

*F"g1('54"J 3 *QNr o?(P 

71}O !3$: !L(B?8 \84(N. 

=J"1 *)(n kJEB>BP3 

kJ *A&a $,4  

  

   53$H 4510  *F"1()2 6!84"AB: $W45  *1 G$'5 -B) @=g'5 @58045"1 @"C 5(, .~'",   *F"U1()2 "U9)2 I'=e    67UP8 *UQNr @"UC   "U18

 h"J d"+, 6*QsO k>&BP 6*'8(%, ;m}>n8(Cleft Palate) 6 @48458 *NUP"%e ;m}>n8   &UB) 45"U) 6-UB) 7.   @4"UAB:CH 45 

5 h4$%P R: !"'}>Q1!38 (Down's Syndrome) 5485 *'m": 03=:.  
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@4"AB: R: }>Q1 580()kJ   @4"J$B'3=Be  

  

,% !"(-.+ 58*+ *Dc ?'3#u 23435#) 6.78*.9 !"(%
               *1 !"i) RJ 7P8 G$, h"S)8 G$%%J $<>&1 3 =wn o18(O *'"P"%, R%B10 45 @5$<>1 ;"<F"w1       03=U: 45 @5"'0 o18(O $%C5

$)485 b`) @4"AB: I'8.  

o0%&27/ F)*/ %( *gBD 0%(&D LD4B>:   0%&:E4(4FB- 175)*7G  

   45"1 IP)   08 bB:40 \"P  (             7P8 G$, /48-# =wn o1"O !8(%O R: ;"<F"w1 08 *u<: 45 6!"A'80 !"10 45 .
 !"A'80 58$<e   @"UC

*A) "T'8 *A91 *i`) 580() 45 @4"AB: I'8 03=: 45 45"1 %J$ .  

    R: -B) I'48-P !"A'80 /34    E' !8(%O       @4"UAB: 03=: 45 =wn o1"OCH    G$U, v=Uw1           ;"U,48-# 08 *uU<: 45 "U18   -UB) 54

G$'5=# 7P8  .  }>:8  45"1 kJ R:   =e8(# "' 3 $B'3=Be @4"J@4"AB: 6   G=U. 67U:"'5 6$B'3=Be !(BA'8(e8 @"C   @4"UAB: 6*&U�1}J8   @"UC

@4854": !8435 45 *>:4"`1 3 *'"BP2 58l) *1 03=: �)", $)8(e   CH84 580() 45 C5 b'8-?8 $.  

          *U1 IB%a "' 3 45"1 45 "C3485 08 *u<: d=s1            5(U, @4"UAB: IU'8 03=U: |Ua(1 $U)8(e .        6!3485(UB12 o1"U, "UC3485 IU'8

IBJ(>BP 7&B)(#2 3 IB1".35 6"C *%? 6h(B>BF 6$' @3"H @"C3485 6!2 @"C %>&C "C$B'3=>P8 3 IB�1"T'4 6IB'(e$.  

0%&27/ F)*/ %( *gBD 0(4FB- LD4Bo>:  0%&: E4(4FB- 175)*7G  

 @4"AB: 03=: �)", CH kJ !03 ": !8580() 45)kJ  08 =e2000h=#  ( m": !03 3)bB:    @3"&U1 "U' 3 =e45000 h=U#  (  3$U: 45

 or8$H 6$F(e35 @4"AB: 03=: 45 $F(e 3$: 45 !8580() !03 =B^"e =g'5 !"B: R: 67P8 !8580() =g'5 08 =>iB: 6=:8=:  CH ;4(W R:

U7P8 o+,  .:kJ @4"AB *1 G$'5 !8=&. 08 =>iB: !8=>n5 45 $B'3=Be @4"J 5(,.  

0%&27/ F)*/ %( *gBD !y7kD LD4Bo>:   0%&:E4(4FB- 175)*7G  

   ~'", !"9a h"Ae 45     kJ @4"AB: *wBV1 7NO I'=e     P8 $' 5(QAJ $B'3=Be @4"J7 .       "U: ]Z"U%1 45 "UB)5 h5=U1 h(UP E' 53$H

*1 *#$)0 $' 5(QAJ 45 $' 7B<�3 3 $%%JP8 k91 4"B&: !8580() 3 45"1 $B'3=Be 71}P 7.  

*T%1 *i`) -B) ;8=NJ=. !(jAC *wBV1 o18(O 035 R: R>&:83 3 $)485 $B'3=Be =: .R: 6G3}O G=iH 45 RJ *1(AP  bUJ   "UC

*1 d=s1  $)(,) !(jACOrganochlorine (kJ @4"AB: 03=: =: =^(1 o18(O =g'5 08 -B) G$, /48-# $B'3=Be @4"J )8$.  

>: 0%&27/ F)*/ %( *gBD !_7"-< LD4Bo E4(4FB- 175)*7G 0%&:  

 kJ @4"AB:    �m(A<1 !8580() $B'3=Be @4"J                "T'8 @4"AB: I'8 03=: 45 *AJ b`) *+B>)L o18(O 3 G5=J 03=: E'584(�P8 ;4(W R: 
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!"(-.+ ,F' w"3#u,% 23435#) 6.78*.9 !"(%
 kJ @4"AB:             ") !"145 "' 3 h"g%C='5 zB[ie 6zB[ie h$O ;4(W 45 $B'3=Be @4"J  *1 |P"%1         3 kU91 6@$Ua �48(UO $)8(e

R%'-C 4"B&: RNAa 08 6$'"A) 5"S'8 =::  

! |`O *%C� *#$)"1 

! (A) 3 $,4 45 \}>n8 

! @5"s>r8 ;}+i1 UO"A>a8 *  

  

,% !"(-.+ r.U$9 23435#) 6.78*.9 !"(%  

  zB[ieCH    IB%jAC 3 Hyperthyrotropenemia            @8=a8 $)34 45 $)485 !8580() @=gF":=D @4(iJ R1")=: RJ *'"C4(iJ 45 

  R1")=:)    R1")=: 08 *i[: !8(%O R: ( *1 _"Te8 $>?8.  kJ oBF$:       R)"i) 3 k'}O !5(Q) *W"s>n8 3 !5(:    @"C  '}>Q1 45 *%BF":   RU: !"

kJ   $B'3=Be @4"J                    03=U: 3 *U,(C |'=� bC"J 6h"g%C R: 3 |P"%1 !"145 3 {4530 zB[ie 6!8580() @=gF":=D h"S)8 !3$:

|`O =BD *%C� *#$)"1 7P8 c"%>a8 o:"r .  

kJ @4"AB: *<wr zB[ie G08$)8 ]'=Z 08 6!8580() $B'3=Be @4"J 7MND @=B#  *1=UUP @"CTSH 3 T4)  "'free T4 (G585 

1* 5(, .G08$)8  7MND @=B#T3kJ zB[ie 45 @53$V1 *NAO /048  5485 !8580() 45 $B'3=Be @4"J.  

  

.ZBG:            03=: !"+18 E'L(F('-B? ;8=BB�e "' 3 \"+B%+e 6*)"&)8 ;"C"Q>,8 oBF$:   q'">)     5485 5(Ua3 c�"UJ *T%1 .    IBUAC RU:

  oBF5          8 "18 6G$, /48-# *T%1 !8580() @=gF":=D RSB>) RJ @548(1 45     kJ 5(a3 \"A>H8 6580() *%BF": *:"'04     $UB'3=Be @4"J

*1 v=w1 84 b'"102 h"S)8 6$%J 7P8 @43=� @4"AB: 5(a3 $B'"e "' 3 54 3 67r3 �=P8 45 6*1=P zB[ie $B'"e @"C.   

  

2('"4  

           G$, h"S)8 zB[ie $B'"e ;"i'"102 6@3 @4(? !8(n8=? 08 �. 3 �(+i1 580() 45 @=gF":=D !$, 7Q�1 \"Q)$: ;4(W 45 3

        kJ R: }>Q1 4"AB: 6zB[ie $B'"e ;"i'"102 !$, 7Q�1      *1 *'"P"%, !8580() $B'3=Be @4"J  5(U, .        $U'": 4"UAB: !8580(U) RUAC

48=r 7Qr8=1 7Ve 55=# �3=, 7r3 �=P8 45 !"145 3 $)=B# .  

             *1 "T'8 @-J=1 *QsO k>&BP *N1"+e oH8=1 h"Ae 45 *A91 4"B&: b`) $B'3=Be !(14(C $%J .&:    (A) @"C$%'2=? 08 @4"B

          R: 3 $)485 R1858 $F(e 08 �. !8435 45 *>H @-�1               !(U14(C 08 *?"UJ ='5"`1 \"1=) *,(C |'=� !$12 7P$: @8=: *NJ 4(Z

    "e 6or8$H 6$B'3=Be3   7P8 0"B) 54(1 *gF"P  .R: *)m(Z $B'3=Be !(14(C 5(QAJ !"10 ;$1 RY =C oBF5 IBAC  R1$W 6$,": =e

  8(n =e$'$, @-�1(: $C5. I'$: kJ R: }>Q1 580() 45 @-�1 ;"1$W 03=: 08 ~'=P !"145 �3=, |Be=e  @=B#(Na $B'3=Be @4"J

*1 $%J .    35 53$H "e !"145 �3=,       G$'8 $F(e 08 �. R>TC RP "e  *1 \2 $,": .    G585 !"i) -B) *e"<F"w1 "18         45 !"U145 =U#8 RUJ $)8

R>TC  *<BQZ *,(C |'=� 65(, �3=, $F(e \38 @"C(: $C8(n5.  

      kJ R: }>Q1 !8580() RAC RSB>) 45      ~'=P 45 $'": 6$B'3=Be @4"J   I+A1 !"10 I'=e  : 3       !"145 IB&J3=Be(F �=r *?"J 035 "

)(,$ .  

�48(O 08 @=BgiB. 45 7B`?(17i#0": o:"r=BD 3 @$a kJ @4"AB:  o1"O 35 R: $B'3=Be @4"J  

»E&D%( ~)*9 E&DF« 3 »&27/ i7@B/&"D Y*"I: O7j7:0%«  
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E&D%( !VW4 X41$4  

         @L(UF(Be8 45 !"145 3 7P8 @4"AB: �48(O 08 @=BgiB. 3 7r3 �=P8 45 c(Nw1 EBF(:">1 \=>%J R: *:"B>P5 !"145 08 d$C

*1 !"&+' fN>[1 $,": .08 7&e4"QO !"145 d$C:  

!  *1=P 7MND !5=J \"1=)T4 ;$1 45 2R>TC  

!  *1=P 7MND !5=J \"1=)TSH E' ;$1 45 G"1 

 8 !"145>)   kJ @4"AB: 45 *:"[      6!8580() $B'3=Be @4"J�=r IB&J3=Be3(F  7P8  .         G5"T>UP8 IB&UJ3=Be3(F �=r h=? 08 $'": �`?

=J5 . �P(e IB&J3=Be3(F *'3485 \"+,8 RB`:FDA"e B'*A) RBW(e 3 G$i) $ $)(,.   

            {=>P5 45 E,-. IBF38 �P(e 3 7r3 �=P8 45 $'": !"145)   [>1 6*1(AO 08 kO8 \"TZ8 zs  685 3 5$D*Nn ( 5(U, �3=, .

  �3=, E,-. Rj)"%Y         @4(?=BD 4(w: $'": 6$,"Q) R1")=: 7%'(. \"J(? 6!"145 G$%%J            RU1")=: 7U%'(. \"UJ(? �UP(e 580(U)) 45

!">P=9, (     55=# *:"'048 !"145 3 G$, 7'-'3 .           67U%'(. \"UJ(? RU: c(UNw1 *UP=>P5 h$UO ;4(UW 45 6!"U145 R1858 ��P

*1 -. �P(e $)8(e$:"' R1858 !8580() 3 !"J5(J zs[>1 6*1(AO E,.  

  

>8D ."_-:  ;4(W 45 RJ $%,": R>,85 84 R1")=: *)">P=9, 7%'(. \"J(? {"Ae G4"A, *1(AO !"+,-. RBNJ RJ 7P8 h0m

: 3 h3-FR $%'"A) G43"i1 4"AB: !"145 ": �"Qe48 45 *%TNe 4(Z.  

  

*1 4"M>)8 63485 |P"%1 035 c"[>)8 ": 5 RJ 534 ;$1 42 7MND R>TC  T4 08 bB: R: µg/dl10   7UMND "18 6$:"' b'8-?8TSH 

, $C8(n *<BQZ !"145 �3=, 08 �. G"1 E' "e$.  

 @5"9%iB. 035IB&J3=Be3(F �=r ": !"145 �3=, @8=:"g/kg/day  15- 10P8 7 . 7MND RJ *)8580() 45 7P8 =>9: R>QF8
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    7MND b'8-?8 h$OT4                       xwUP bC"UJ h$UO "U' 3 3485 035 =BB�e "' 3 !"145 �3=, 08 R>TC 35 08 �. TSH     h$UO =g)"UB: 

     7P8 IB&J3=Be3(F �=r *?"J 48$`1 7?"'45 .          I'$UF83 *?"UJ *C"U#2 h$O "' @4"+AC h$O !(Y *N18(O R: $'": 7F"H I'8 45
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      7MND 6�=r 035 o'$<e 4(>J"?T4 7P8  .          7UMND !5(U: |P"%1 kD=BNO 548(1 *u<: 45T4    7UMND 6TSH       G8(U[F5 $UH RU: 

*A)  7MND R: Ra(e 548(1 I'8 45 6$P4T45485 7BAC8 .  

  

*:hG:      R: 84 3485 RJ *)84"AB: 45     *A) d=s1 *>P45     =#8 6$%%J3-2           84 IB&UJ3=Be3(F �=Ur b'"102 08 oQr 034     48$U`1 RU:

7MND $%'"A) d=s1 5"'0  @"C b'"102 35 =C *1=PT4 3 TSH5(: $%C8(n m": . 

  

  b'"102 \"1=) G53$V1         5485 G"gi'"102 G5"T>P8 54(1 7BJ R: *g>&: *)(14(C @"C.    $'": !"145 ;$1 45      *1=UP 7MNDT4  3 
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! '4"e !5=J EY /345(, G585 /0(12 I'$F83 R: 3485 @"u`)8 �. 

!   3485  $'":        , @48$9g) 4(,3=: 45 G$, �45 �'8=, {"P8 =:                48=Ur $BU,4(n 4(U) �=U<1 45 3 m": ;48=H 45 $'"Q) 3 G$

5=B#. 

! 4": E'034 45   or8$H30 R: R'p�e 08 oQr R`Br5 4"AB: 5(, G$)84(n . 

! �=r *1 84 "C G5=J 5=n !8(e3  45 c2  G$B,(a 5(A) oH. 

! oH Rg) 3 �=r !5=J  =g'5 @"C034 @8=: !2 I>,85�}W8 *A) RBW(e 5(,. 
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 48$'". 3 m": 7MND TSH !(14(C 5(QAJ @8=: *QP"%1 3 {"&H zn", !8(%O R:T4  R>n"%U, *QsO @-�1 k>&BP 45 

 P8 G$,7 .  �m(A<1 7B<�3 I'8     *1 d=Z=: IP b'8-?8 ":   5(U, .5               IB&UJ3=Be3(F IU+A1 035 I'=>iUB: 08 $U'": 548(U1 IU'8 4

          �'8=, 45 *%BF": =M) 08 84 4"AB: $'": 3 5=J G5"T>P8 Euthyroid    R: 3 7,85 G"g)              kU'}O 5(Ua3 "U: �"UQe48 45 84 I'$F83 6G3}O
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23"(-.+ !*./.M 8 Egh3*'  

: $'": !84"AB: 7'-'3R  b'"U102 h"S)8 3 (A) 3 $,4 *:"'048 o1", =A>&1 3 kM%1 4(Z  @"UC T4   "U'(Free T4) 3 TSH  RUP 45 

5(, h"S)8 *#$)0 \38 \"P .RBW(e 7'"O4 R: I'$F83 $'": 7'-'3 =C 45 $)(, ]'(ie *,0(12 Rj:">J 45 5(a(1 @"C.  

:R      R: !"'}>Q1 @m": �)", oBF5CH@4"S%C") 03=: @8=:        *UQNr ;}+iU1 �(sU[: @$UB'3=Be �4"Un @58045"U1 @"C  UU 

*'8(%, 6*r3=O6*+,-�)8$)5 Tooth Agenesis)(3  "1(J(N# *P4=: h"S)8 5485 7BAC8 �(sn I'8 45 h0m @"C.  

  

O5[5) i9[+ {NBG %&27/ *2"#D ) >sID 0&$  

)8 @4(iJ oA<F84(>P5b'"102 h"S kJ @4"AB: R: !"'}>Q1 7'-'3 3 $B'3=Be *)(14(C @"C  6qF"<1 E,-. �P(e $B'3=Be @4"J

7P8 ='0 v=, R: 6!8='8 45:  

! 2 3 4 !"145 �3=, 08 $<: R>TC  

!  =C2 \(Z 45 G"1 6*#$)0 \38 G"1   

!  =C3 IB%P IB: G"1 6 "e 36*gC"1   

!  =C6-308 G"1  36 $<: R: *gC"1 )85 ;4(W 45': *A@4"AB: !5(( 

 

 >8D *:hG:          b'"102 h"S)8 RNW"? 6*)"145 d8$C8 R: *:"B>P5 h$O 548(1 45    7'-'3 3 "C  kJ "C     RU: *:"B>UP5 08 �. 3 G$, =e

  *1 *)"145 d8$C8      5=J @3=B. m": oA<F84(>P5 08 !8(e .4-2          *)(14(C b'"102 6IB&J3=Be3(F �=r 035 =BB�e 08 �. R>TC 

-. �P(e 4"AB: 3 G$, h"S)85(, 7'-'3 qF"<1 E, .  

  

34 (7 8 3"eO RB"*+7,% !"(-.+ 24#+ R- 2('"4 Es9 23"(-.+ "4 6.78*.9 !"(%  

        �m"A>H8 3 !"145 ;$1 45 !84"AB: 08 *u<: 45  *P4=: ":       85 "' 3 84p# E'L(F(Be8 @"C'          RU: @0"UB) 3 G$, 7:"^ @4"AB: !5(: *A

         8 0(%C RJ *)84"AB: 45 "18 6548$) 5(a3 *:"'048 I'8         *1 6*gF"P RP 08 $<: 67P8 R>?=g) ;4(W EB+Te I'       =U'0 /34 35 08 !8(e

=J G5"T>P85:  

1( b'"102 h"S)8 3 IB&J3=Be3(F �=r ~wr *1=P @"CTSH 3 T4)  !"+18 ;4(W 45 "' 3Free T4 ( 08 $<:4R>TC  

!     b'"102 !5(: *<BQZ=BD ;4(W 45      kJ R: }>Q1 48(n=B, 6*)(14(C @"C   85 @4"J'  (: $B'3=Be *A     0"UB) =AO !"'". "e 3 G5

7Qr8=1 3 IB&J3=Be3(F �=r ": *%'-g'"a !"145 R: 5485 =A>&1 @"C. 

!     b'"102 !5(: *<BQZ ;4(W 45       kJ R: }>Q1 48(n=B, 6*)(14(C @"C              �3=U, RU: @0"UB) 3 G5(U: $B'3=Be @84p# @4"J

   548$) 5(a3 5$S1 !"145) .    \"P "e -B) h35 54(1 45 *>H RJ 7P8 *`w%1 "C�5(J   3 *%BF"U: *:"'048 3 G5(: =M) 7Ve 

5(, *C"gi'"102 *:"'048 h3-F ;4(W 45.(  

2( C"Jb'"102 h"S)8 3 *?=s1 035 fs) R: IB&J3=Be3(F �=r 035 b *1=P @"CTSH 3 T4)   !"U+18 ;4(UW 45 "' 3Free 

T4 ( 08 $<:4R>TC  

!     b'"102 !5(: *<BQZ=BD ;4(W 45      kJ R: }>Q1 48(n=B, 6*)(14(C @"C   85 @4"J'       0"UB) =AO !"'". "e 3 G5(: $B'3=Be *A

7Qr8=1 3 IB&J3=Be3(F �=r ": *%'-g'"a !"145 R: 5485 =A>&1 @"C. 

!  7MND =#8TSH 3 T4)  !"+18 ;4(W 45 "' 3Free T4 (kJ *%<' 5(: *<BQZ $H 45   5 $UB'3=Be @4"UJ'8   3 7&UB) *UA

*1  84 3485 !8(eG5=J ~wr 3 4 $<: R>TC  7MNDTSH 3 T408$)8 84 G 5(A) @=B#. 
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      kJ @4"AB: zB[ie ": RJ *)848(n=B, 45                  45 84 !"U145 qF"U<1 E,-. ��P 3 R>?=# 48=r !"145 7Ve !8580() $B'3=Be @4"J

G5=J ~wr "9)2  7P8) 08 $<:3kJ "' 3 !"145 \"P  =e(*)(14(C ;"i'"102 $'": 6  $UB'3=Be 5=U+NAO  T4)  "U' 3free T4 3  (TSH 

               5=B#48=r *:"'048 54(1 67r5 R: 6(A) 3 $,4 7?=iB. $)34 3 @4"AB: k'}O 5$S1 03=: =M) 08 48(n=B, 3 G$, h"S)8 .7'-'3   "UC
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! 4485 ~wr 08 $<: R>TC 3 

! 3-23485 ~wr 08 $<: G"1  
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! R)(A)      45 G$, RB9e @"C R)(A) -J8=1  @=B#6    \"P48 �'8=, 7'"O4 ": ) 435@     4(U) 08  3          !3$U: 3 7U:(Z4 3 $'$U, @"U1=#

    45 �3=Y 5"S'8 =>NB? pD"J(6   7r3 �=P8 45  : "    0">iB. 7&. )       9: 7U)3"<1 RJ =g'5 *,34 =C "'      @8=U: G"giU)85 *>U,8$

R)(A) \"`>)8 7P8 G5=J c"[>)8 "C ( G585 o'(Ve5(,.   

!  RBNJ $s`1 R)(A)   @"CG$, RB9e J&?C5&DF= 0*?@&/*AE4(4FB-   8 -UJ=1 45 ~Ur83    7UP8 !">UP) !">UP8 45    RUJ *'"UC

  R)(A) $)48$) !8580() @=gF":=D G"gi'"102 8 G"gi'"102 R: $'": "CkC !">P  48(a)*>,8$9: 7)3"<1 RJ G5=UJ h}O8    7UP8 (

55=# \"P48. 

! :R       !$, �3=Y 08 @=B#(Na 4(M%1pD"J   =>NB? @"C  6 84 "9)2   �(s[1 oV1 45     G4"A, h=? 1      @48(U) |&Y ": 3 R>,8p#  

!2 RQF  84 7:"^5(, G585 48=r *>&. 7J". 45 3 G5(A). 

! ;4"J  @"C*)(n 84*1  !8(e R: ;$1 E' R>TC 45 7J".  @"Ch3"`1 R: 7:(Z4 45 Ra45 ;48=H  _"Z8 @48$9g) 5(A). 

! ;4"J @"C @3"H R+F  @"C45 !(n 7J".  @"C*+B>P}. �'0 485 3 @3"H !L"+BNBP ;48=H 45 4 Ra45 \"j[' 3 !8-B1 

7:(Z4 kJ =e 08 30 $W45 "e 2 \"P 3 45 4-'=? 20- Ra45 *>)"P 58=# R: ;$1 bB: *)m(Z 08 2 \"P 48$'".*1  $)"1. 
 

E&DF .-B2- Y&N%4 %( 01I/ ON4 O72$4 [5&3 %&7#/ &$  

(4FB- !I$l !'1-&D q^o F)*/ Y&2"34 ) E&D%( ) T7UCG %( *7P&G !IM5 *D4 654 %( *7P&G 
  

1I"#D  0F&N �7](  =1 ;"O}Z8  kU91 !8580() R: �(:           q'"U>) h"UAe $UB%J *<UP 67UP8 !8580(U) @=gF"U:=D 45 RNt&U1 I'=Ue

    !"10 k>&BP ": 84 *C"gi'"102 R: $B%J 7?"'45 G$, @$%:   RU)(A) @48=U+e ;4(W R: RJ *)8580() 08 �(sn   *U1 @=UB#  $UB%J .

          $'=Bg: {"Ae @=gF":=D G"gi'"102 ": 6$,": G$i) G585 7i#=: RSB>) Rj)"%Y .  =#8      $'": 5=J 7P8(n45 5$S1 R)(A) G"gi'"102

R:        55=# \"P48 3 RB9e $'$a R)(A) 7O=P .   ;"O}Z8 I'8L]413   &G 3 Y&N     R)(A) -J=1 45 $'":           08 $U<: 3 5(U, @48$9g) @=B#

 "e !2L]413 10 Y&N$)5=# *)"g'": *%18 @"a 45 .  

    
kF"P 580()  
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4"36)(AB3  !(K!*/0(+*1 =(/$7('5S 23435#)   

'"102@=gF":=D G"gi4(iJ !8580() 3 G5(: 71}P ~a=1 G"gi'"102 ;4"M) 7Ve  @8=a8 R1")=: IBAue  7UBTBJ 45  G"giU'"102 

@=gF":=D =:  {"UP8 RU1")=:    548$)">UP8 RU>BAJ   548$)">UP8 *UN1  G"giU'"102   @"UC *%BF"U: )CLSI=Clinical and Laboratory 

Standards Institute(G0": 45 6  @"Ca8 6IB<1 *)"108=*1  55=#.  

b&pUCD !_5[7S 0&nS  

"u? $'": G"gi'"102*' or8$H 7H"&1 R: 30 ~:=1=>1 $,": R>,85.  

JF41-4 (41MG *s- F4 E4(4FB- 0*?@&/*A J&?C5&DF= !VW4 !'K5)  0*7'Y&N i5 %( *"V7S hA&:*/ .-B2-  

    !"+18 *C"gi'"102 =#8 58$<e h"S)8 100000    @=gF":=D !(102 TSH     4 =U>NB? pD"J =:              !8(U%O RU: $U)8(e *UA) $U,": R>U,8$) 8

5=Bg: 0(S1 !8580() @=gF":=D G"gi'"102 .R)(A) 58$<e RJ *e4(W 45  "C$,": !8-B1 I'8 08 =>AJ:  

! i'"102 4(18 h"S)8 =18 45 *?"J G08$)8 R: o%P=.*A) c=S1 3 R:=Se ": RZ(:=1 *C"g $)(,. 

!       7&B) R?=W R: !3=`1 @5"s>r8 =M) 08 .  B9Se $'=n R%'-C              _(U`H 3 ;8-UB9Se @48$U9g) RU%'-C 6*?=sU1 58(1 3 ;8-

b'8-?8 *C"gi'"102 o%P=.*1  $:"'. 

!   3 ;4"M) h"S)8 R1")=:     @"C         G"gi'"102 58$<e b'8-?8 ": 71}P ~a=1 G"gi'"102 �P(e *TBJ \=>%J     "UC    d=UW $U%10"B)
7P8 @=>iB: R%'-C 3 @L=)8.  

F&7- (%BD !-&#-4 0)*7-  

!     i'"102 I'8 45 \"<? o%P=.  G"g$'":             *C"giU'"102 h(UNO !854"UJ ;}BsUVe @8485 or8$UH          G435 *UZ 08 �U. 3 G5(U:

  *,0(12RBF38       : �3=, @=gF":=D G"gi'"102 45 6!8580() @=gF":=D   R        kM%1 4(Z R: ��P 3 G5=J 4"J /0(12 7Ve    @"UC

G435  @8Ur$)=B# 48=.  

!   : �3=, @8=:  R    G"gi'"102 I'8 45 5=? 4"J6    gF":=D \(W8 ": *'"%,2      or8$H h"S)8 6!8580() @=200   G08$U)8 b'"102     @=UB#

TSH/34 R:  ELISA  ": *'"%,2 79a 67BTBJ IBAue *)"Q1$%>&1 6"wn 5"S'8 ~:"%1  @0"P 08 *+' 08 *C8(# pn8 3

@=gF":=D *C"gi'"102 -J8=1!8580()  @43=� 7P8 

! =C @808 R: 96 E' 4(uH @4"J 7TB, E' 45 7&e !854"J/ gi'"102 {"%,4"J *C"7P8 @43=� G$'5 kBN<e. 

b4[78aGE4(4FB- 0*?@&/*A J&?C5&DF= 04*/ ,F`   

7P8 @43=� !8580() @=gF":=D G"gi'"102 45 ='0 ;8-B9Se 5(a3:  

 Y)1Z10 :E4(4FB- 0*?@&/*A J&?C5&DF= 0%)*� !$&?C5&DF= b4[78aG  

! k>&BP7�8=r  m8 G$%%J 8-'(Plate Reader) 

! -BF8 4"J5(n @(i>&, G"g>P58 

! =+B, 8-BF8 

!  =N�AP8 Rn", )300-303=+B1 F=>B ( 

! =N�AP =B�>1 

! =N�AP o1"J 7P 

! RiB, h08(F  @8*ASH 

! q%P"15 

! @4"1 I: 

! \"j[' 

!  4-'=?20- Ra45  

     7BJ ": 4"J @8=: _(? ;8-B9Se    @"C    /34 3 5(a(1m88-' *1  $,": .             7UBJ 08 G5"T>UP8 "U' 3 *C"gi'"102 /34 =BB�e ;4(W 45

 RJ 7P8 *9'$: 6$'$a5=J $%C8(n =BB�e h0m ;8-B9Se  
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J(&j"N4 (%BD b4[78aG b&pUCDE4(4FB- 0*?@&/*A J&?C5&DF= %(   

O�4*] J&?"N(  J1II:4[7@4: �() 08 $'": �"A>HPlate Reader $,":  .G"UUUg>P5 I'8*1     �(U1 \(UZ @34 or8$UH 7&'":  @"UC 

405  3 630 G5(: kBM%e o:"r =>1()")3  k>&BP R: Mixing": -9S1 $,.  

*_79:55=# @48$'=n 8-BF8 �(s[1 =+B,  .=+B, I'8*1   /0=F 5"S'8 *'")8(e 7&'":60$,": R>,85 84 R`Br5 45 435 .  

i7G&DBG4 0BC"#9: -B) G"g>P5 I'8  $'":5(, @48$'=n 4$'48-BF8 G"g>P5 �(s[1.  

!S*pD L5&N) o1", =N�AP �() 6b+>P5540 $'=# c2 6 26 7BJ Neo TSH "e 54(1' $B:R1")=6 k'$P 7'=NJ(�BC6  pUD"J 

c�"a7P8 *?=s1 7BJ oA<F84(>P5 {"P8 =: @=gF":=D !(102 h"S)8 @8=: 0"B) 54(1 548(1 =g'5 3 .  

.C79 ,F4B@ 04   $'": R1")=: G5"T>P8 54(1 {}J �() 08A $,":.  

rIN&D(  $'": G5"T>P8 54(1 EB+Te ;(r ":1-0 Ra45 $,":.  

Y&�U5   $'":  @"15 �TH 7BN:"r8-2  Ra45$,": R>,85 84.    4854(Un=: !"&U+' @"15 08 fN>[1 ;"`QZ 45 3 $%+) 5"S'8 E?=:

$,":.  

 %[5*S20-.Z%( R)(A) G$)"ABr": ;$10845 @48$9g) @8=:   "C)=>NB? pD"J  @"C8P>G$, G5"T (7P8 0"B) 54(1.  

 O�7+ )*_7D /*V�2N: =N�AP o1"J 7P 6 =N�AP8 Rn", )300-303=+B1 F=>B( 3 AP=N�  =B�>17P8 0"B) 54(1 .IB%jAC 

7�B.3=+B1 08 !8(e *1  @"CB) "' EBe"1(e8AEBe"1(e8 R  (Repetitive Pipettes)$%'"A) G5"T>P8 |P"%1 .  

 *?=s1 "C=N�AP$%,": 8485 84 ='0 ;"s[i1 $'"::  

  

 Y)1Z11: !V2o b&pUCD*V�2N   

! G5"T>P8 7F(9P  

! =N�AP �() EBe"1(e8 c"e=. 7BN:"r  

!  {=>P5 45=N�AP �() !5(:  

!  EB+Te ": kSH kBM%e 7BN:"r1=>BF3=+B1   

! !$, 3}J(e8 7BN:"r  

! ;"1$n !5(: 8485 =Q><1 /3=? 08 �.   

0(*:%&: b&pUCD  

!  h$O |&H =: 0"S1 7r5 (coefficient of variation) CV%08 =>AJ 2%  

! $O 7VW h)(Bias)0"S1 08 =>AJ  3%  

  

 �4"1 @"C=N�AP {"P8 I'8 =:»!(>NB1"C«3  »d43$%.8« I'8 45 G5"T>P8 @8=: R1")=:5"9%iB. *1  5=#)$.  
  

b4[78aG !j7: Y*"I: ) 0%418?-  

          ;8-B9Se R: �(:=1 k91 ;"+) G$12 oA<F84(>P5 I'8 45 RJ @548(1  G08$U)8 @8=: !8580() @=gF":=D G"gi'"102   @=UB#TSH  RU: 

  7P8 8-'m8 /34 .        *1 RZ(:=1 ;8$%>&1 3 548(1 ='"P RJ 7P8 *9'$:           G$U, RU'848 *C"giU'"102 @"C548$)">P8 ": ]:"w1 7&'":

55=# RB9e 671}P ~a=1 G"gi'"102 �P(e.  

  

 >8D *:hG:      G5"T>P8 @8=: h$r IBF387P45      �(F"e"J o1"J R<F"w1 6*C"gi'"102 ;8-B9Se 08     "C3 oA<F84(>P5     @"C RZ(:=1

RBW(e RBNJ 7'"O4 3 "9)2 R: oAO 3  @"C1 7BTBJ \=>%J 3 @48$9g)*1 !2 45 �4$% $,":.  
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!  @48$9g) RBNJ$,": G$)0"P 7J=, oA<F84(>P5 {"P8 =: $'": ;8-B9Se.  

!             \(UNV1 08 G5"T>UP8 ;4(UW 45 !(BP8=QBF"J 3 *TBJ \=>%J @8=:     @"UC           3 @=>1(U>? 7VUW 6!5(U: *Uwn *'"BABU,

        \=>%J =>1(>?3=>+�P8 RBQ, !2 �(1 \(Z !(BP8=QBF"J     3 5(,   *1 IB%jAC  !8(e    3=+B1 E' 08        "U: G$U, G=QBF"UJ 7BN. 

 08 "'3 z[i1 �(1 \(Z 3 =>NB?DRi-DYE check strips-450 6!5(: *wn 79a   6@=>1(U>? 7VW   67UBN. kBUM%e

7VW48=+e 6 *Q)"a 48()8 !8$`? 6@='p.5(A) G5"T>P8 !(BP8=QBF"J$B'"e 3. 

! 8-BF8 3 =,83 64$'4 =+B,6 R)m"P 2 "e 3 *P4=: !"QB>i. 7J=, �P(e 4":'F"J R'$B55=# 45"W !(BP8=QB. 

!                   5=B# 48=r 7BTBJ \=>%J 7Ve G"gi'"102 @4"J kSH R: Ra(e ": 3 kM%1 4(Z R: $'": "C=N�AP )   =C or8$H3 G"1 ( . 45

   *:"'048 I'8$'": $%'"A) pn8 84 m": 45 G$, =J� 7VW h$O 3 7r5 h$O 0"S1 @"C4"B<1 "C=N�AP  . 7r5 *P4=:)  G08$U)8

  @=B#CV% (   *>P45 3(Bias%)    /34 08 G5"T>P8 ":          7P8 8=a8 o:"r *S%P K)4 3 I'0(e @"C) .     c"U>J R: 5(, �(a4

   G"gi'"102 45 7BTBJ \=>%J    @"C*+,-.( .              |&UY=: =N�AUP @34 G$U, =J� @"C4"B<1 pn8 h$O ;4(W 45»   08 �4"Un

�'3=P«    3 |s)@8=: =BA<e  R:     !"QB>i. 7J=,   \"P4855=#             kBUM%e RU: 7Q&) 5(n !"+18 ;4(W 45 "' 3    h8$Ur8 !2

$B'"A).  

!      !$12 5483 ;4(W 45      6G54(n R:=� =N�AP 6$'": =N�AP R: R:=�  "e 54(1 '   *TBJ $B   5$US1   5=UB# 48=Ur   3     \=U>%J q'"U>)

h=? 45 $'": R`:"P R)(#=C 3 *TBJ  @"C$)(, @48$9g) 3 7Q^ RZ(:=1.  

!  @(i>&, 3 548$)">P8RiB, h08(F kM%1  @8 @43=�3 G5(: RiB, h08(F  @8Z R: $'": 4(=QBF"J R)m"P$)(, G.  

!     q%P"15 08 !"+18 ;4(W 45    @"C         G5"T>P8 @034 R)"Q, @"15 *%V%1 7Q^ ": \">'l'55(, .q%P"15     4(Z R: $'":   R)m"UP

=QBF"J$)(, G. 

!  $'":\"j[': 84  R)8034 4(Z R @"15 5"S'8 =M) 08"P3 !$, �Bn 3 E?=: 5"S'8 6|P"%1' *:"'048 on85 o5=J. 

!     08 !"%BAZ8 @8=: I: @"15   *1 @4"1      : R)8034 6c2 @"15 7&'":  R      I: !345 q%P"15 08 =BD *S%P"15 RNBP3    \=>%J 6@4"1

55=#. 

!   I: 54(1 45  @4"1    *'"C    *1 c2 4(em(J=BP $r"? RJ        I: R,(# 4"9Y 45 7P8 h0m 6$%,":   q%P"15 @4"1     @"UC    48=Ur ]UBr5

I: !345 q%P"15 ": !2 q'">) 3 R>?=# 55=# R&'"`1 @4"1) 8-B1b'"102 @8=: "15 0"S1 @"wn !  @"C*)"'". Rw`)(end 

point) ±0.5*1  $,":.( 

!       c2 7BTBJ 08 !"%BAZ8 @8=:$'":   or8$H RP   zn", 7'8$C      3 *:3=+B1 *#5(F2 6c2 PH  55=# *P4=: .     *UP4=: @8=U:

        *1 G5"T>P8 =>1(>J8$%J "' q%P 7'8$C 08 c2 713"`1  5(,. G08$)8     @=B#7'8$C       8$U)8 08 �U. $'": c2 G0        "U: "U15 @=UB#

          5=UB# ;4(UW q%P 7'8$C oA<F84(>P5 {"P8=: 3 G=QBF"J q%P"15 .    c2 *U:3=+B1 *#5(UF2 *UP4=:  7UP8 @43=U� 3 

*A) 0"S1 c2 7iJ @8=: X(F 08 G5"T>P8 $,":. 
  

*:hG:     *1 6c2 $'=n ;4(W 45    7&'":  U'848 G$%%J$BF(e d=Z 08 c2 ;"s[i1 55=U# R .  *U1 5"9%iUB.    45 G"giU'"102 5(U,

 oW8(?\=>%J R: 7Q&) IB<1*TBJ $'"A) h8$r8 G$, @48$'=n c2  .  

    )8 7,85 =M) 45 $'":      \"'3 ;4(s: RJ o'=>P8 c2 08 *O8(  *1 R�=O                485(Un=: G"giU'"102 0"UB) 54(U1 7UBTBJ 08 "18-F8 65(,

5(, *P4=: !2 7'8$C !8-B1 6G5"T>P8 08 oQr $'": 3 G5(Q).  

  

."_-:  "O58 kSH   \"'3 G$,    @"C  1 $'"Q) 6c2        \=U>%J !$)"UP4 kUSH R: @8=: *'"%Q   6"UC    d=U<1 6"UC4(e8=QBF"J      "UC3...  $U,": .

 *1 G"gi'"102                     \"U`>)8 RU: h8$Ur8 7�B. $%)"1 |P"%1 *ASH o'"P3 G5"T>P8 ": 6\"'3 @34 �4$%1 kSH 08 =M) d=W 7&'":

$'"A) 0"B) 54(1 kSH.   
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O7: d&U"-4  

7BJ 08 !8580() @=gF":=D R1")=: 45  @"CNeo TSH8=: G08$)8 @  @=B#TSHG5"T>P8 =>NB? pD"J =: ". R%,". R)(A) 08 *1  5(,.  

 G"gi'"102 71}P ~a=1@=gF":=D *C"gi'"102 -J8=1 ='"P @4"+AC ":7BF(t&1 7BJ I'8 *TBJ \=>%J   "C5485 G$9O R: 84.  

         7BJ ": �"Qe48 45 *F"A>H8 ;}+i1 08 @=BgiB. 4(M%1 R:  6"C    7'='$1 -J=1 @4"AB:  "C "Q1         or8$UH *U?=<1 RU: ;452   7UBJ 

 =Q><1Neo TSH 7P8 G5=J.  

  

O:*9 \5&v)  0&$17@BG  J1II:(%4) &5 )  J1II:O7:  0&$Neo TSH  

7J=,  @"C!"QB>i.) 7J=,  @"C$BF(e5483 "' 3 G$%%J  G$%%J7BJ  @"CNeo TSH(R: fy(1 :  

1( 7BJ 58$<e IB1�e  @"C*>P8(n45G"gi'"102   @"C4(iJ !8580() @=gF":=D":  7BTBJ  548$)">P8 

2( \"`>)8548$)">P8 7BJ   "C5=P G=BS)0 ": 

3( R)(A) IB1�e  @"C\=>%J 

4( *C"gi'"102 o%P=. /0(12 

5( G"gi'"102 ;m8(P RBNJ R: *'(g[P".  @"CI+A1 !"10 �=P8 45 @=gF":=D$%>&C . 

 

.ZBG:       |P"%1 7BTBJ h$O ;4(W 45  7BJ848'        ,8 ~?4 6*'(g[P". R: fy(1 !"QB>i. 7J=, 6G$, R     5$US1 \"P48 3 \"+

7BJ "C*1  $,":.  

  

DF= ,&a-4 e)% 0*?@&/*A EB TSH*"V7S hA&: */ &+ .I9&+ .-B2- F4  

1( R)(A) 58$<e  @"C!"AC 45 *P4=: 54(1  �4"n \"j[' 08 6034 55=#.  

2( "P4 _"e8 @"15 R: oA<F84(>P5 ]:"w1 7BJG$)5(, .  

3(     7BJ 08 G5"T>P8 ;4(W 45    @"C480     : 0"B) 54(1 h08(F 6*>&e   @8=96        $US1 *`:"1 3 �4"n 7BJ 08 b'"102 �85  45 

(, R>,8p# \"j[')$.  

4( R)(A)  "C)R+F  @"C=>NB? pD"J =: G$, Ein !(n(�)". G$, EC"Y 45 3 �(s[1 $)=B# 48=r  . 

5( G$)"ABr":pD"J �85$S1 3 R>?=# 48=r �(s[1 R&BJ 45 =>NB?  \"j[' 45 @48$9g)5(, .  

6(  o:35 ;4(s: "C548$)">P8G5"T>P8(, )$.  

7( R)(A)    @"C       @"9>)8 3 8$>:8 45 67MND 35 45 \=>%J » @4"J @=P«     =B# 48=Ur b'"102 54(1  U)$ 3       ;4"UY 45 q'"U>) 

5=# 7Q^ *TBJ \=>%J)$ .�"A>H5(, G585 xB�(e *TBJ \=>%J oA<F84(>P5 45 ;4"Y =B&Te G(V) .  

8( �}1"J b'"102 h"S)8!"10 ]Br5 �TH ": 3 oA<F84(>P5 ": ]:"w1   @"C G$, =J� h"S)85=B#. 

9( R)(A)  @"C7J". 45 $UUUU'": -B) 548$)">P8 3 \=>%J  @"C �(s[1 *1(B%B1(F2) G$, G585 48=r 7BJ on85 45 RJ

$)8 ( ;$10845 45 "9)2 7BTBJ "e $)(, �THbC"J $:"B).  

 b&_->8D:  

1.  _"e8 @"15 $'": G53$V1 4525-20Ra45 NP {(B&5(, �TH .  

2. R)(A) !5=J �)".  "C`Br5�"8 oQr 5=B# ;4(W b'"102 �3=, 0.  

3. )". @8=:�A>H !5=J �")". 08 =j G5"T>P8 �(s[1 5(, . 

4.            6R)(A) =C /=: 08 $<: �)". on85 @"u? !5(: �". 08 !"%BAZ8 @8=:     =U>NB? pUD"J ;84� 08 kU'}1 ;":=� ": �)".

 RBN[e G$)"ABr":55=#.  
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5. #48=r 08I>?=5(, oW"H !"%BAZ8 =?": ='0 R)(A) o1"J .  

6.  {"Ae 085(, @4855(n 7BN. I'='0 v(wP ": 7P5.  

7. 08h$O EC"Y 45 c"QH oB+ie 5(, oW"H !"%BAZ8.  

8.  @43=� !(BP":(+)8 oH8=1 4(M%1 R: _"e8 45 E'4"e oV1 IBB<e7P8.  
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