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SERME B b B B i 34 £ JE (congenital adrenal
hyperplasia, CAH) J& 3 B &5 1t 5 WL B sf b i g
9o o F R R TR T SR A SR B L .
e, CYP21A2 JE [R5 5 B0 21-F2 4L il ik =
(hydroxylase deficiency, OHD) &% % 0L, 5 90%~

95%. 21-OHD AR I R =B 0] 43 28 B i 25
LAY | 22 B S 3ok e R (salt wasting, SW ) 74 Fl1 PR
ali B 4k (simple virilizing, SV)
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L L AR R AR AT B 2 N LR
fiE SEALE b Rk B 45, 43 Al 22 OB AT TR IR
FEAR o FIRYT AN T 5 O A A B b N A
CEOAE EE 1T B Boat Sl Ny RESE () R, G
AR Bt TR B AR LR A )T, 21-0HD Bl Ak
EHH 2 B HEM . SR, IR EAE 21-0HD 11297
SIS AEAE 1 2 PR, 38 0 1 DX A LA o R 7
T RE W R RIS AR AR S
2018 4E [ Pr | k26 T 21-OHD i Ifi PR 52 BR 45 1 , T
AR AR R T 20 I RIS IR , itk —2
ACIZ Y7 R MR AL T O IE B AR PE ™ . ik, A d
FIVCAE Tk B 242 RGN £ 5, 35T OB e
e 2EiEa SRR RIT T 21 - B AR BB 2 4 I PR
FRAE e (2026) 7 (RIFRASHE RS ) , B 7EHES) 21-0HD
BRI A4S B, B AT A 1 & AR % e R K
90 R0 AR N T AR, AT A ST RN S 14 fRE B A
N

— JERHIT A

A HE 7 S % G B 38 R T R A
“rp [ HITAE T IR K 2 97 35 O 4R S R
(2022 W) " #ff 57 B B AL T AR 5 T R e HE AR I
AT R 5P TR RE A AR & T A=
PRAEESC BRFE R S A5 H MR AR A5 2K

LAR B A M E bR ARE: TZEH TH A
%25 21-OHD i 4: LT & 23R . Bh M (e e 48
BB N B3 o B RN R NHE A T A 612 5 EE A
21-OHD A4 .

2. 36 FE TARAL S F 25 vh o8 38 . A FE B T /R4
MR K5 ks K LR A . A
RIS 4 PR 5 LR E S N oy
W AE A 2= A AR T B 2 2 th AR R T 5
il Lol 22 0SB A L RN il & 2 2 5
HlIT o MR L R L wE s p b LiE LR
NN AR AL AR AN LIS IR AN (R 2R L2
AR5 2 AN, AE ST I % 48 mE T AR 2
DT A 25 wh 205 BOREFIVEAL , 15 B & R ALk bt
A LI NFEAE SR TS R AR R F 25 P 2

3. IIf6 A ] 50 F1 32t 36 TR 22 - 35 mE T A 4L st
2AF il 3 M BT S 45 R S, %
21-OHD Ifs RAE R P i SR [ A T T 25015
WIE , Fe 28 78 T A48 ma UL D 1) 14 A0 I R
[EFT

4 GEPERE B A PORHERE R LY B - F8 R R
K 7 % T PubMed. Embase. Web of Science.

Cochrane Library . H1 [E 1 % . J3 J5 Fl CBM %8 95 /2
(2 20254F5 7). MFRRGE SE R IR BIR
B AR R 2 1 - PR A Pl R 2 RE A L A
PRI A" LW LB R PR Ok R
“CYP21A2 FEIRAGIN ™ “ Bl B R U il O™
“BE I AR B8 R AR G AR SE AU R
Jii 7 “congenital adrenal hyperplasia” “21-hydroxylase
deficiency, mnewborn screening” “second tier
screening”  “diagnosis” “ACTH stimulation test”
“CYP21A2 sequence analysis” “glucocorticoids”
genitoplasty”

“fludrocortisone” “feminizing

“clitoroplasty” “testicular adrenal rest tumor” %5,
157 Lo R AL O T e A v A S 2 A SR, 2B
AR R SR A HAEIE BE 2 o0 23 90 2011 I
PRUEEAT BT AN 5 20 9 A GO0 B s 448 B (4
HL) B GO P AR B (R HE2 8, C 0
RO B (A 3~4 90) , D Gkt o R AR AR B (238
590 MR WAIE LS T IR g0 A
BPA R EL SRS RS K Y5 GRADE 15 5
JE UK R 500 B 40 Sy “ iR AR A SR A A (2
FESIMELE) " PR, Il /R FE I 5 1K
B IR (EHRAR>80% )

5. 46 M RO R | St SR AN BB

BTV BT AL BT £ K T )1

45 22 SR IE ) SE 0t , IR AR O U B~ 2 i B
.

AR T R R AR R UL

I PR B & 1: J& & N R 175 22 T
(17-hydroxyprogesterone,, 17-OHP) #£17 21-OHD [
Az LA 7 B ARG % 7 A2 LAY 17-OHP
PIERZ 7

R L R R FH B IR 43 B O S g 1k
(dissociation-enhanced lanthanide fluoroimmunoassay ,
DELFIA) K35 A= L 1L BEH 17-OHP #£47 21-OHD
g —Zii e, ARG A 17-OHP BIVEDIE (B2,
SRS ) o HEISCU A S50 E AR R HIAY 17-OHP A&
W77k S SL BTG 73 JZ K 17-OHP 7K 11 733 4
ILL Py, MDA AVIE, = U 21-OHD fifi 25 fH
PE(B~C 4, 25 PHIEHERE )

UEHE B4 2L A B 17-OHP /K-l 3
B R AR T BCH U T R R B A L A R
R R i B A AR R 2~7dY . K 2R
DELFIA 57¢ )/t i 15 5 92 122 46 0 2E L 1 1 3 v
17-OHP 7K 547 21-OHD — 25 i 2, 7] i 46 4 SW
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R R R4y SV RUBE T, —Tigh A v [ 785 T3 8T
Az LI ZEFE AT B , CAH )37 FHAE %6 1 0.60% ,
FH 4 751 0 {5 (positive predictive value, PPV)
0.72%* ot F A N3 B R R 5T D) 6B i AR
AR R, = LR AR R E LAY I 17-OHP 7K
PR R ET T AR R B AR T R E )
8, A B TR & 0 A 10 PPV, % T 17-OHP K- 5
U 118 P O 1 B Sy B A, LA S SR T L T IR i 1)
YHEARHE "o AS[R] 1 G b DX PR 2 AR o
KK S 6 A [, 17-OHP VI {E 77 18 88 K 2%
Sl ERNTTMB X RS A S
DELFIA 746 48 592 538 A= L, 3 LA Py, I E M
% 43 )2 1) 17-OHP YIH , H 1 <32,32~35 .36 1>
37 A 9 YIME 53 ) 8 60 nmol/L . 35 nmol/L . 19 nmol/L
F1 14 nmol/L, 3 PPV 1 1.56% ', Ak, H A A 5T
#BHERE I H L 17-OHP YIE M 15 nmol/L, 7= JL A
60 nmol/L"™*', MR 4 2024 4% [E 5 T AL Al R Z3 I IR A
5 v 2 8] S PP A I PN 2R 22 00 A S 6 % R
FH DELFTA 32 46 0 = 1fiL 3 17-OHP 7K S 147 1 2
PR it 7] B A - 5 AN ], 4% S0 e = i i i U
{85 FEl 4 10~30 nmol/L, Hivh 4> [ 3143477 & 5%
YIMEZHEF T 11~15 nmol/L™,

Il K 18] 8] 2 - 51 % 21-OHD — 25 i 2 BH 4 8 58
AL, g B 7 SR A £ - I R O R
(liquid chromatography-tandem mass spectrometry,
LC-MS/MS) 47T 44 i 2

HEFEEL 2 M7 S HL X R FH LC-MS/MS
R 21-OHD — 2 0 A BH % J5 il BERE AR iy 2
PR BB VB RO A SR, DL i i 25 1Y
PPV, # i 44 A 17-OHP. 21-JB % f Fi B
(deoxycortisol, DF) 11-DF, M M — T
(androstenedione, A4)  Jz J5iEE M (17-OHP+21-DF)/
FeJE S (17-OHP+A4)/FZ Jii i 11-DF/17-OHP 4545
PR (B, SRAFERE) o

TEHE B - (1 F A% G0 S e A 28 [ il 3R vl
PRI A S o A5 350 A A P v 3t R AR
BLRY A [, LC-MS/MS $ AR HA 5y R A5 FRe 7
A [ B A 22 b S [ B R . 2007 4F Janzen
LEPOR H LC-MS/MS &l T i BE h 17-OHP A4, fZ
Ji B | 21-DF., 11-DF J2 (17-OHP+A4)/)%Z Jii B% .
(17-OHP+21-DF)/pz 5t It 55 48 b, 45 R W7, U
17-OHP }% (17-OHP+21-DF )/ Kz i i 7t & g BH P b
e, R IK 100%, 55 5 B2 h 98.1%. L ifg H7 4¢
= e % 707 451149 i BH PEAE AR 4T LC-MS/MS — 20

A B PH R R T 89.1% . L I 5T F W,
LC-MS/MS — 4% ¥iii 25 7] % PPV I 9 32 98 St 1 1y
0.5%~4.3% Tt 2 17.0%~45.8%""" , F 3 /b A
PR A ], 21-DF {1 17-OHP 28 18- 4k A2 ik
TEH N HARERRAR, Z A5 7R HXT 21-0HD
IS W HA A e 1) RO SRR S T T A
SR B A 4 bR . 17-OHP T R A LT
11B3-OHD | 3B-F22# [ WL [t S il ik = i M P450 %64k
W 5 5 = 5E L 540 11-DF K 11-DF/17-OHP 4 B
FLUERISW

Il B 180 R 3= %o 3 A= L i A BH A R PR S 1)
21-OHD Ay 83, WA T HIR 26 A= Ah A 2

TR 3: G LR IR AL T A LI A
BE P DI PR S48 21-OHD FR , AR 30 g 17 ™ o At i
VEHEPEEAT I 17-OHP A4 Z2 ] 27 | Bz i A
B AR B2 i 3 ZE (adrenocorticotropic hormone,
ACTH) B 2R & [T | i 90 S5 A I, 2% 1 e ir
IR AT LC-MS/MS 2 [ Bl R 1S A (B~C 21, 3
HEFE) o

TIE 3 B 45 « 215 ] P 3% 1% A 0 2 12 WK 21-OHD
() B EARPE, 17-OHP F1 21-DF 245 2 P45 Y
BWiHE bR . SRR E A A4 SRR L 22T R
ACTH K- T e, B 0T B K0 43 B A1, o /T TE 6
SW A1 58 A fICAI ILAE | v B0 ILAE | B 3R MR 3 T i
B (5 ) R (PR B A o 43 SV AR AR 20 B A £ 25 17
T ] E T R VG . 21-OHD M B b ok 5 10 e
WE T, RAEBEMKIK A 17-OHP  21-DF A4 fil 52
fifl, Hirp 21-DF 5 17-OHP A1 &M e A, 2 W7 KRy Y
WEAE R s A4 KRR E , 5 17-OHP IR
HLR A o 22 K0T T AFA2 B e R S
AR i i M &3 1 T (dehydroepiandrosterone
sulfate, DHEAS ) 38 /5 , {H 7 508 5 AIK , AS B UE
Wi AR . LC-MS/MS 25 [8 B i 1% /0 #r A B T
21-OHD W2 Wi A2 W . Ye &5 I 7 14
45 A Logistic [ 5 4% AU 0] 4 5% 48 %] 118-OHD
17a- 32 AL BB = SE A1 21-OHD . A5 & R AR
XTEEAL 21-OHD f855 , 78 LR B I IEAl S A L, 2F
AT AH B R e v gk O (ARSI, A S FR /SR
LC-MS/MS 531 2 [8] B 25 3%, DA /5512 W A 4 53]
BWiE S .

Il < 1) &3 42 A1 218 DL T 7% HE AT AR i ACTH 4
KR 7 fHE ™ ACTH,, ,, JT & ACTH 38 % i 46
B, Gy ] T 25 SR 7

HEFEE R 40 TR R 2 BRI B 53 SV LAY
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21-OHD B  #E4E R AR HE ACTH 3 & 50 i 17
WAl . 7E3R E 2 R bR E ACTH, L, 3% & 13055 0 min
Lok Ja 60 min R L, #I S ACTH, ., UL J5
60 min 17-OHP /¥ FH M Y1 {E (>30 nmol/L) 1 A 9] &
FUWTHAE o AT [R] B ARSI 2 BT 1t A4 221 \DHEAS |
21-DF ., 11-DF ., 11-DOC 1 17-3 28 45 1t il 45 24 [#] st
WA R B2 WA S5 512 Wi ARk 35 (B~C 9%, 2%
PEHERE) .

TEHE B4 0T SE LR 28 LAY Bl 3 SV AL (Y
21-OHD B3  HEFEAThRE ACTH S R i ik 1712
Wi o A SV A R AR 22 LR fR 3 ) FE Al 17-OHP
Rz T I K ST AT IE sl B e AR SRR R K
SEELLRG 2, P AR v ACTH 3% 3 56 P Al
B R T RE . PR R R 7 ik o KO G
250 pg(25 U) AR E IR B2 Baifi & (ACTH, ) , 0~
2 % gL AT B & 125 we'?, 43 B F 0 min I
60 min S MUK 2 3 L 17-OHP . A4 2 . DHEAS
SR [E R ZE , LIS 21-OHD J1 % 5 Hifth 17-OHP
FFE 0B . LC-MS/MS 5 A 1] [5) 2546 ) 22 Fp 25
[ B 25, IR 21-DF | 11-DF 2548 bRk LA i 3
BT % O A ORI, A B R 2 T UE
PE L EPRER K E AN Z S AR ACTH, , 3%
% J& 60 min 17-OHP 12 WrelE 28 8L 81 21-OHD 1Y YIME
4930 nmol/L> ', Frif ACTH i & i 56 i ACTH 7]
70 AR R, T e TR b R R R
G365 17-OHP 7K AT 35 21 i KRR FE k. B
PR JCIESRBUACTH, ., I R 52 B P 22 3R T 3 ki
TR EUY ACTH,, L, /E AR . EAME SOk iE
fdi F ACTH, ., A0 ACTH, ,, #EA7 3 R 5 1 T2
WA N B R R R REAN A B NI 5T R R B
ACTH, 7] B % ACTH, ., I T i & ik 5™, $2 /R
ACTH,, th AT 35 3 5 AR B 84 17-OHP /K F- 1R
o B, #1027 ACTH, ,, 8RR 56 #Y PR
(>30 nmol/L)VENH¥I S, (HF7 & I YIELT
TR BRAE  I2 W 45 A s PRI At AR A F8 45 L
o B TR R I 25 5 4 B, TR B T B ) A
17-OHP Fh = (B o Wik 8 25 1K T UlE (e
e A 1o FEE PR , TS0t — 2 A T SE DR ARG

IV K 18] BR 5= % 58 21-OHD [y A\ B2 75 H i
BRI 2 R DRI 2 7 >R FE RS o 7 vk A AN 2

WEEI S @I SERL 21-0HD &5 # Bt
1T CYP21A2 FE AN . H SR W A Sanger 5 1k
H £ =% B W H P OB B R (multiplex
ligation-dependent probe amplification, MLPA) .

CAH B I 7 52 A 5 B T 5 ARSI 5325 1) Jeg B
PE S SR VPR AT S e B (B 2, B A7) -

IEHE B4 . 343 21-0HD 8 % (AR & i)
SR o e = AT o G B U S S B o P
CYP21A2 Hl#fi2Wr . KZ %k 21-OHD 1776 WA B 11
FE R - A Sk, SRR IR B T2, 18
AL P IS FIRYT . CYP21A2 A5 How B[]
TG FE R CYP21A TP 44 F 6p21.33, i & 43 5l
5 LR 1 B DR A B R 1l M 4~ RCCX AR B
(STK19-C4-CYP21-TNX)"", CYP21A2 74 5 F= %
AHE 225+ 24 85% 2 FLAR SE PR S ae e i 801 A A8 5
S5 /N Fr BRSNS RS S 3 BN K A B A R
AR5 15% & AT UL A AR 00 Rl R AR S 1)
T B2 PR T 5 2 S e A I e € A BRI ) 48 7 J%
RCCX M 1A S5 A2 46, 1T B0y A G 55 B HL
TeIIRE M B RCCX B . & UL 1% 5 RCCX H 1Y il
G A S AR A 4 W S5 & 43 O CYP21ALP Al
CYP21A2 Z [u] By fih & B 2% 28 55 (CYP21A1P/A2
CH-1 % CH-9) & TNXA F1 TNXB 2 [a] i il 5 45 5
(TNXA/B CH-1 % CH-3)", J5 & Fr 8y I IR = Al
A CAH-X, 7] GEfEREZE{LL T Ehlers-Danlos £5 5 1iE
25 20 LAV REIR 0 21-OHD FH AL DR 4G ) 55
W& A Sanger Il FE 6 & MLPA , {HA7-7E LT R BR 1
Sanger Il J¥> B} 97 34 5 | 9 75 BL 8T HAR L R 22 57
AL a5 b AR SR | 45 4 DX UK AR TR R fse
el AR S D)2 S B0 PN R s RS A R
5 s MLPA 3 7] & A EF X CYP21A2 4h 8 F 1~7 1%
TF, EURI A = B R A 5 5, a5 AR S A L
PRIl B T B0 2 R EE 52 AR 2 R AR5 5 0R EE
PR ke =2 B A% g o R K RS HERE S . CAH K32
P PP AR T 5 e RN Y AT AR S K
P DLER 5 KA A s 2 A AR SR R U &R o
g A B B A s PR AT EE e ) 5 (A 1701 471)
) W, CAH R B P A6 H 1) il B de 2k A2 5
LA 15.64% > SUAS T me S WUHE 2 (4 SR/ vf
WA BRI T R 56 25 e iy 56 PR A ) 5 s

I BK i8] & 6: 21-OHD £ & (19 Ifi PR 4 &L Al
CYP21A2 5 K 7R R A5 A 3¢ 7 FE PR Y 1 3R 78 AH SC
XoF Il A S e A ) 3 S 7

WEFEE I 6: 2% 21-0HD 5 3% 1715 W B 1 2t
PR 7R TR AH OGP, ALAE I PR 3R IR AL 9 F 3 P A
A TS o BRI HR E E PRAR A A S I PR
AL R MRAIRYT Fist L 7 4t e 5 (B~C 4L,
SRIELE) o
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IE#E B4 CYP2IA2 AE 3] BB 21- 52 1L B 15
PET R, MR A5k A il 15 PR 43 e E AL (0~19% ) L H ]
T (2%~11% ) FE2 1 (12%~50%) . K ZH0% WA
S5l R R AL EH R A RO, W
CYP21A2 J A 77 S (14 il 1% R B 3 AU X6 iy 26 R
Fe e RS S 2 S U TR R AR A
¢.293-13C/A>G AE 5+ £ o0 SW AL 3540 SV AL, 3
PRI TR T 5 7 S AR R SR T BRI
TR S 7 A S (1% i R R R R R A DG 4
5E8 1717 () TR R AR S rP A AR S bR

Ilfs R 18] 8 7 = A~ [m] 47 % B B 1) 28 LAY 21-0HD
S A OB K BT R (glucocorticoid, GC)
A 50wt Gy 2

EREER T W EF W e Z A2
21-OHD 4 1 £ Sk 7T #9424 (hydrocortisone, HC)
TRYT, FLARHEAR R & L 3% 2, 38 B 2 5 & e il AF iR
Hr R KA GC A S HCHH (C 2, 7
HEAE) .

YR S 4. 2 R 21-0HD 3 ) GCI¥A YT H
P B A QAR B B Tl o WA AN A2, I A R il L
P e 3 3 ok e AR B ARYR T T AR P R
a5 R GC R M AR R R ARG RURS: ” [] L
A, BEASRE L SR RE AN JE . HC PR
AR, R LE N E R, B H 3~
4RGN R LR R B R AT B IR fE R
AL HERE HCOR IR 758 25~50 mg/(m?-d) ™, fE 4
2 il J5 R PR A 4 4 R i 8~15 mg/(m?-d)™
A 14 LI ELI HC ) & KT 20 mg/(m?-d)
B T35 & b vE 22 PS> (standard deviation score,
SDS) W, S B g, BRah JLEFER R 10~
15 mg/(m?-d)"™ . HHEHEILE TS RET 5,
HC 75 2R AH 3G i, AH 57 &2 HE 4 17 mg/(m?-d) 7] A
G BRI RS . — TR X 92 {5 5 i ARy
BHE AT R, HC R A 17 mg/(m?-d) B B
MEAINE b T 60% . BAEMIT BN, HHER

Wl Ge Al 54 @ A, R &Y
20 mg/(m?-d) ¥ 18 REAK B 25 SDS™ . X T4 H 7
TSI, 17 T8 8 R R S A A S sl [l 5
R RI R 25780 MR SE e, AT AR B2 T e )
B B HEA TR . IR B B i 1 A
SRR S N BGE IR YT WO R B IR R
B, Al R KAk Ge(tnik JE AR R A TE
HZEKAN) BB S HCBEFH . K 2 b4 AR 4R
W14 B R DL 25 B B o, (BT R
BRI FBE B 7™ R R B U A A R AT PR AL
e, KW GO R a2 ™, i gRIb Ry
A (5 P T 3 Ao I A %) b E KA, DAY X i LAY
S

I1fg < 18] B2 8: 21-OHD £ 3 1) J0 A 1T 1Y A HE 77
)it S AR = AT A7

HEFE BT 8 AN SW L 21-OHD £ i FH 96
AR BNIRIT , IR IE R 0.05~0.20 mg/d. 2L
TR D T E AL 1~2 g/d . )42 8 8 i 35 T I
L 4 M5 00 R s 390 0 3R 3R MR B L Il A I A
PRer G IPAL , H AR 22 vk B 45 I 7 1 3 el RR
o R T (B~D 2%, 5 ) o

TEHE B GE : SW B A5 3 DR [1 T 5 g B k-2 o
AR S AR e EREARRZR, Ex
f& B A fi e N T A Y £k R o 8 2 S0 T A A mT
AV S RS A T 0 - A R K R
R YR 1] 35 08 /0 ACTH 43 M6 M 1 98 /0 GC
w7 B OR A AT BIAA IR YT I SW AL iR
HHAG ST ARM A, UL = 5
TR TEE , 750 7 SW Y 8 20 FH 00T A o
B FK T IE F SRR B R Y SV B AR A L AT
FH o 6 H W LA B LX £k 17 5 i 3 R AR A%, ik
B A AR AT B RS R IR R Ol 0.05~
0.2 mg/d, 73 1~2 K I 5 Hh T BEFL 8 & s I
[ AN FE AL EN 1~2 o/d™ . BEE I3 KT+
JPTIAER ) AR R B R R AE 6 H R R X IR

1 CYP2IA2 KL R WAE S0 1) 21-F2 ARG 2 K 21- 35 AR B i 0 s 2 a2 A8

A PR A & D75 5 (NM_000500.9)
(%) -
Pk g 0 SW ¢.332_339del; E6 Cluster: c. [710T>A. 713T>A . 719T>A ] ; c. 923dup; c. 955C>T; c. 1069C>T; CYP21A1P/
A2-CH-6;  CYP21A1P/A2-CH-1; CYP21A1P/A2-CH-2;  CYP21A1P/A2-CH-7; CYP21A1P/A2-CH-5;
CYP21A1P/A2-CH-3; CYP21A1P/A2-CH-8; TNXA/B-CH-1;TNXA/B-CH-2;NXA/B-CH-3
<1 SWEL SV ¢.293-13C>A>G;c.[-126C>T . -113G>A .~110T>C . -103A>G .92C>T]

ERIEER 2~11
U] 12~50 NC

SVESW ¢.518T>A;CYP21A1P/A2-CH-4;CYP21A1P/A2-CH-9
c.[-126C>T (=113G>A . -110T>C | ;¢.92C>T; ¢.844G>T;¢.1360C>T

T SW O R 5 SV Oy Bl 3 VAL s NC Oy IR L iy
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|2 CAH BEHE R MR A7 50

bl EIL B BT/
AALAT s
RaYiEplEes AL 25~50 mg/(m?+d), 43 3~4 1%
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