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Abstract

Background: Congenital Adrenal Hyperplasia (CAH) is a rare but severe genetic endocrine disorder
characterized by abnormal hormone secretion due to adrenal cortex hyperplasia. However, the
clinical presentation of CAH in most newborns is atypical, leading to potential misdiagnosis and un-
derdiagnosis. Therefore, accurate early diagnosis is crucial for newborns with congenital adrenal
hyperplasia, and the diagnosis mainly relies on biochemical and genetic testing. Objective: The objec-
tive of this study is to discuss the biochemical and genetic testing methods in the diagnosis of CAH
patients and provide a brief overview of the latest advances. Investigating the biochemical and ge-
netic testing for CAH can lead to an earlier and more accurate diagnosis, thereby providing early
treatment and management options for CAH patients and preventing the occurrence of severe com-
plications. Conclusion: For infants exhibiting signs such as skin hyperpigmentation, abnormal ex-
ternal genitalia, and symptoms of salt wasting, suspicion of CAH should arise, and comprehensive
evaluations including 17-OHP, ACTH, and other relevant tests should be conducted. If the morning
direct measurement or ACTH stimulation test shows 17-OHP > 10 ug/L, a preliminary diagnosis of
CAH can be made. Early genetic testing should be performed to determine the clinical type, and the
gold standard for CAH diagnosis is molecular genetic testing for CYP21A2 gene mutations.
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1. 518

Se KA 1 i Bz 5 48 4 iE (Congenital Adrenal Hyperplasia, CAH) & — 2% WL {H 7™ 5 ) Y (o A Rk 8t
YRR, RERR AW, KK FE N 1:10,000~1:20,000, HE AR, ik, 3151543 fr A
[, V3L RO ) LR R s, 2908 1:15,000 [1], BRIHNATALZE #8406 58 O %800 1) B A L
BHIHF . CAH & H T B = sihfe 8 SEOE FRR Y MR & g, B R R s A
ARG Bk Z 1253 0 AN R R AL ) CAH, - H RTW SRS A [FIR B RG (B = 4 CAH 1 Z 5 A7 Fh,
A © 2-FABEERFERE(21-OHD), X 43 Ak h R a5 A B R RS, @) 118-52
PEBEESRFEAE (118-OHD), XA 2009 | AL 2B () 3p-F2 S [ I Jid S Mk P (3-HSD) s @ 17a-F b Bk
F4RE(17-OHD), FEEASEF 17,20-24 %5503 (17,20LD) BhEIE; ©® 18-F2 L BB E(18-OHD); © KARH:E
TR B AR E (LCAH) [2]-[4]. FoHr BL 21-F2 0 B B[ fE (21-hydroxylase deficiency, 21-OHD)# 4 # L.,
29 BT 90%~95% [5]. CAH /™ E NI AR PR g, HAKMREE LRGSR, e SE8on
A2 JUEBE6]. CAH [RRTT IR MR YT, B e IE &8 LIIK - M@ R aL, B pals /il ik = %
ALE R AN AT IR, R R LI 75 EE A b 78 9~ AT (R (1) 3k B SRR [ 7] [8], 2 = AR
B LR AT MR B, . B2 TCVEIE ], D AT T F AR DI BR IS A 1 EAR9]. CAH KT 5
2R B AL T G IT IR S DIAR DG, 25 BE B W T 45 T IVEIRTT, B PURBCLF[10]. A SC 3 Bt
CAH (PR AR 7 F st 2 A 25 (A T3t Fe AT 25 3R
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2. ImPRZRI

B )L CAH IR RILZ R 28, B)LZ UKL, 85, (50T DAL AN T S0 A 3 A1 35t
2, RO LE W R A CEIEARR L BK. IR, MEFREAE, AREAR, FIELE N (R R
FLAEREAR[S] . BEAL, FEHTAE LG AT LS FIRfE R A KK E = WS IR B SRR 6]
ANFIZEAI ) CAH AT B H R [F ARG RAFAE » 21-OHD A PRt IR R IE S, 20 5l v i 78 CAH 57 CAH
(NC-CAH), Tfid# CAH X3 A #E% CAH (SW-CAH) 5 #ali B 4L A CAH (SV-CAH) [4].

1) SV-CAH EA B4l BB B3 PR 8 ) LR I H AR 57 o 8 s O RRAE , FLR SR AL S8 R TE B B )
KRR . R34 B3 B AN B AR AR IR 8, IXPME I AEE R A0 2, RA 5B ILER Y
FARIBPEEARIOE . PIZGREER, %28 LS BRI 2R a s 220, PIEF
DRI . TR Al T A B B Ve B LYE A EFE A 5 T WA A RIFRE R %28 L AR R TR
AR FE AR 5 VRS B R R I . RGO SR SERER, G OL N, S AT BLE AR,
SUBAFER, B KEMIZE, JRIE O THI% T, BAMRIALT B EGESE, SEH AR 2
A, (RSERRIEE A B AL, NIRRT A AR v P [4] [7] [11]

2) SW-CAH ‘R ALE L i £, K245 75%, BT 21-F blEE ™ E R s, SR R
FEEE R =, N i - Wik - 5 AR U, BUE R R AR R, SRR, s
FAENRIR EACCH IR A BRI, e L™ H IR SRR . 7EBR SV-CAH HIRIMAMNE A H A I
PRAEIR AR . WERE ., AREE A, AR RENIRE . S8 fE . fRoe . Bh &%, MEH RIS -
MR R [4]-

3) NC-CAH T CYP21A2 AR 5|2, (HiZKAUNIREE T 20%~50% 1) B i 1t , (A1 2 Tl A
A EH ) At R o TR [ W P, LR R RS R KPR T R [12] . RIS, ik 309K R
76 ACTH SEIGHIE (5 R EEKF A ERAR, (HIEH R, K ) LE U BRIy TR,
AR JLE RIS EARS R i Fy e BB InE, e Lt TR S 2 B
AL R R T B, 2 B B HEMA . A F R RS, RULE $%12 8 PCOS [13].
JE ) CAH HL U ) CAH B8 WL, {HHT NC-CAH FA 54 LIs Al 3 19 32 2 H bR, BRI A
BRI NC-CAH A 28 BUS B 0 M AT £ [4] [14].

b, I LB B RIS . BERGR AR AMVERER R . BE R R Rt Y5 . 3E
W ARIMZRRARTE REAIY ., g 3L B LAY IE 2 BREE CAH, JRATRE— DA B S it A 2
S .

3. EikieE

B T8 AR LA RV B b R R T B A RE R I R R I AN BB, (R X) T-PREE CAH ) S N s A Ak
FRPR IR . 21-OHD S5 M8 B A4k 6 2 17-F2 220 (17-OHP) F 5 o 6 T~ B AT IE PR _ErT %€ CAH &L,
A KA 17-F2 220 (17-OHP) ACTH. i Fs . WEEIBH . SEER . Ao Ad 03 S5 AR A Fa Aottt — 25 B i 12 1,
ifii 17-OHP BH& T+, ACTH B Fhwm, RPAREIER . MRS ST ey, o] e v PG, B 22
m RAMEEN. BRHPEE TSR CAH. BiZE )L CAH i LT LB 17-OHP A A% L, $RAE AR ATE R
AL AEJE 48 /NI A 5K, SRR LR R IEACH, HAR TR, B NI . BRI
JUFETE 2 JA. 4 RN 17-OHP DATREMFHE . BHE 75 i LC-MS/MS & i K& ACTH U R H 12,
DA DR RS 3R s A P . b 17-OHP 2%} 21-OHD 5 1114 W 4 5 22 W W48 b5 A S PEFE bR, 17-OHP
(7 BA 55 T v J2 2 W7 21-OHD (7] SE MK HE[15]. 17-OHP 25 JLRI AR (T LR AKF8e s, 78 W AR T i e
JUR A2 IRTE B, i 21-OHD &3 (1) 17-OHP 2B (M HERL 3 . 520 fa B 25 ) LN H ZE I AR Y 17-OHP
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B, (HEEHA RN 12 h~24 h WAERE S S B IR . RRRTH R IZI 2 ket 2, JLRJE M5 —
PEAR 22 B 40 P OIS 5 B . 3500 0o 00 11 B8 ) LERAR AR B B ) LR ) 17-OHP i, X
Tox e B LB RS A . ERUR 8 AT T MR, )L 17-OHP /KFl & 10 ug/L, %A
CAH [ 83, BENLAY 17-OHP Rl A2 1E%, 75 BAT ACTH 26 kit — B M %2 17-OHP %UE 54 K[12],
21-OHD 5 H At CAH 451 AT DU I 90 G RAFAEAN ACTH IS A& 5 =M LU M 58 25 E
IR R U R R e . A — AN e B B, AR E B R EE, 40 3-HSD Al 118-OHD #fA]
Aed %12 21-OHD. DAL, @ LR 12 CAH BARSE A 143 0 EE[16]

T KB (3 1 (HPLC) AVRUAH 83 — JR 35325 (LC-MS/MS) & — Rl B 1 B 0 M oA, HL iR e T
TP AR ECE MRS BRIk, AT R E 2 RS R . AALER . EIERR. MR
B, MITTAE — IS IR) I 2 22 P o 5 S BTAH U 502 15 (SPRIA) 5 IR H0 952 125 (EL I SA) PR 24 [1] i
(] (1128 X A2 SOSETT o2 SN Y CAH FR LT Hh S [ B R /K ST R AR AL, 1 0 28 11 o 80 AH £ i v 0
WA - BT 1R AT LASRAMZ SRR, X T CAH Bzl 7084, 1697 A IR = M E5] [91 [17]. CYP21A2
(1 EZL RS 17-OHP, JLAE R R B (1 AR W) & RO R R AR AR A B A 11-B 4 R I, CYP21A2 71k [#]
Fi 84 W 2 AT 213 By 10- TS R S R [16] [18]. I (17-OHP + HfE)ds — )/ K i, 17-
OHP/11- i 58 e i B, (17-OHP + 21-lii 80 5 Joi B )/ Bz Joi s, m] DLgE— B4 & LC-MS/IMS 1 i e 5 %
Ak, BN 21 A R EECEE 17-OHP tA] DUR 2 I i v P [19]

H AT T 21-OHD BN AN BIE Wik % RN & 17-OHP > 10 ug/L 3% ACTH M43 5 17-
OHP>10ug/L. fHj&, LMl —LIEFBIARFRR, —U5%i 2 ACTH L85 17-OHP 7E 15~20 ug/L 1) JLE AL
R . NS AT 17-OHP J 8 TH R, RN 21-FRL R Z5E 21-OHD. Kk, #5381 U0k
ACTH M4 S256 12 W bk B UN>15~20 ug/L, S8t ACTH 2 Wibn it A R T 0 BH PE S 8 it 297 .
TR E T AR 567 21-OHD B3 L RS W 8 WoR, ACTH MArikEe s 1 3 17-OHP (1748 S
AR, AR 9.39 ug/L, KT IEIRKIZIBI B ARAE[9]. 4an SRl g S br gl AT 2 Wb dE ) IG T ya
AP X1 ) LE AT I R U CLBR R 12 . 25 b, HARE, AlERiRe, B AEmariziadt e >
10 ug/L VISR ELECG TG, 0T BEPR S I B8 ) LI 22 A 143 0 E[ 2] [15]

4. BIFFRE

21-F24I X PR CYP21 8% P450c21, 1 CYP21A Zwfidh, 4 CYP2L JE[A K AR fgeAr . J DR 4 He s ok
LR, K B CYP2L KNG MEFFARERS AR [12], ki PHAS R R A Rk, T R R S TE ACTH (1)
PR IR, TS ORI RT AR R WA 175 2R S TR ) A AR N, T B R R A X ek
A, EEFE ER SRR 2 S EUE i ANE I HEENY 2, HES >, B0 SR AR . AR, R B,
PRI B ARG R EIE R . T R TR v B oI R, SR NS S8R LA K IR, B
PERG ) LAMETHZR AN SZ 5 BRI K, T e MG L2 SRS [FIAR B 1) e PR TR 5 5 1k

21- AL B FE R 52 47 6p21.3, 5 HLA JERIFIESL, B CYP21A 5 CYP21B 4% [6], CAH Kk
34 CYP21A2 RKBRIE S8, CYP21A2 7T 6p21.3 L HLA-II [X, 5 WA 54N €.293.13C>G
[1] [6]. Tfi%tT 21-OHD, IH =Fh52 ZUIM LM CYP2L LR KA, 43514 V281L. P453S. P30L.
Horh P30L BN Z WA —FP A, 14 116 FIEA R A R R RN, 7E3REE 21-OHD &3
H1, V281L 5 P30L ¥H B MILLE], (EIX Rl R0 7 B 2 Bk T /T [9]. (H2, TEEAM Lk
KT 21-OHD B#FHMHEF, — 13 FIEE A P453S B H2 T 6 A, Rl 46%, Jfh—ib4fk
TEH PA53S LA 2 20% [13]. 1R E ENHZEE R R AR M />, {HXF 21-OHD 1Y &3 1S A 2 R 2 2
forth 7 RARRAY, Ktk PAS3S TEAR AT R AT W R AP G 2 e, AT E P453S X A AR Hh [\ AN E
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JL[9]. CYP21A2 Rl ikl % 7E CYP21ALP g L, o P30 F1 V281 Frst v (248 5 4k 43 51 o
CYP21A1P S5 KN () 24%F0 21%. [AItL, QiR & CYP21A2 KU Rk CYP21ALP 2 5R|A %R
X, PR AR AT RSB/ P3OL AT V281L. —RhHE AR &K CAH CH-5 10 1 i f sk B
BRI R, MATRIGIX 2] L307fs AR5k, HAEL & ILEkD> V281L, H RifRkiEpric 2
P30L ) CAH ik &R AE% 45 W, P30L HIFEAE T BEAT In2G (2L 5 R RIS ES A 5 [20] [21], 4 FT AT
TAREER T AR IR e 8T T8 URAZ IR AL R A, an SRy A A8 tH BIAE CYP21 1, M58 ARk T
SERERRNI A K, I H &5 AER ) 21-OHD . IX L 58 AR G G 7E 20 1~ 318 Ak 1) L Z4%(Q318X) FITE
AN 3 I 8 MEHERE AL . TAE CYP2LP [AMNET 7 Wi L AMZ RGN %A #i 6 2  21-OHD
BH PRI RAR[22] . IR A A RE S BT AT In2G F €.138 | €.293-14 2 [A] AT A #1 T7 .

ACTH MAF IO REERIHE T &, BUNIE® NS5 CAH BT # A B ARREE A X, fif AT 7 2
BRI K07 CAH #4738, MTIE S S H B AF i Ab 3 . CAH i Je iR Ra AL i, 347 CYP21
LR FRASKGI , R IR 2B AR L d A 21-OHD /e B A2 &1, Fo 4S50 L R AE AN R FE R A R A%,
21-OHD #i E RN 1:62, HAEF K HEA CAH MIMEILEER N 1:120. JEL A CAH #iE RN
1:5~1:6, HAEHT —4HEA CAH LR 1:720, ZRBEXITHI N CYP21A2 5745 &, Al HETF
KA iE LR B4 A, LA RO SRS R ) LA A T HLA 433, DU BE R 1A 3 S B asA% 3]

KT CYP21A2 FE[RI AR ) SE DRI o 89 28 8 5 FH 1) 72 Southern ERIZEZ 4, [RIH 75 55 i i DNA &
KHEZF BB R FER IR, O TR H AR 2 48 F 2 R0 S e J7 V2 2 Jl
FARHFPE RS 1 (MLPA), MLPA {75 2/0 & DNA R RIS I I8 Kl S . S HERI R A JE 8] - 14 A Sanger
WFHCE MLPA SRS CYP21A2 LA, RE 354 CYP21A2 HIAS I BH 42 [1] [20] [23].

H A — AR IR RS 7 o B P B, 12 AR I R A 2 IR ) i R . @R IR AT
WP HCE T 280 T2 % DNARNA R B, SEEL T X APt (5 B Pus . (RAs . FUBLigNT . iZ4A
A SOGPRIC I AT 20k dNTP,  FE8 S RIAE R —MEE, I8 I WO R 7805 5 1 e Tl AR 2R 7Y,
gk DNA TEJE MR MR “Mral” 54, 24 PCR ¥ 484 il % 5 DNA #%, (s S R g%,
FURIEAT ] [F I AL IR A B I HRTE AR AS, $ v REE R, iERESCHF DNA MIF . RNA
TR R A (P L) 73 2 e

BRI 212 CAH [ 8ArdE, REBIHAS W Bk 1) 5 BL[24]-[26], T HUSE R A6IT 5
WIS, 1668 %04 FIrE W5 CAH i) L3 B EAT 3 RIAG I .

5. /g5

ER b 4TI AR R BN BT S ES AR 75 LR AR SR AR 1 /8 LR 58 35 1M 17-OHP,
ACTH, #iE/R BB RS ACTH MAT5L50 )5 17-OHD > 10 ug/L, HEBRMEBAMES: B G nf ¥ 2 Wi R ek
PEF BB B A, R BT IR, DL IR RR, CAH 2T ehniEy CYP21A2 LA
AR [ 7T 1AL AT [3] [27]. CAH KITIUG 51%5m (™ EARRE A in T I (R 5 VIR %, 45 Re i Wit 45 7
MVEIRTT, BETURELF[10]

i, HETCAERIA AR SRR, &%, HiiftakilEf CAH KUY EIREREIRAH
AT AR T ARG LB, R IIZSRE LR R B BAE T R B, AT T8 LT & B RS
HIC WA AE — 2 A, A7 75 AT 1 — 2D MR AT A I o LU0, SR B BT R 70 B4 (SRY A&il)
A AFESE 6~9 FAE A TC4R)LfiR )L DNA [ PCR Y 3EAT, 1277000 s 70 81 EL vy ) s B Y Dokt < o
UEH AL I BEARMASCA AL I, (HEREE R A &, LR B4R E R IR S AN 01, R 2 M [28]. 5
b, RS R T EERI, RPN KTTE, ERXETERERTE . W AT DL H I RS A
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SEJT AR R B DI . B, K EGEE K O CAH FIDF A LI A H ,  HA KA
[11] [29], 17 H ATFRERHZ P 156 &I A 4, % T CAH FIBFF WA IR, RH I 78 41 %0 B H.
Z NI, 45 RAT R AE I, X R LI BE U I AN 2, S8 0 WF TR R e 45 CAH L AE A 7
SRR IUAI R, B 70 1 X BA 3k RS it 47 38 A= L 2 (1 e 1 56 [30] -

FTEL, BEXIZ — R B, A% — DR A B REAG,  Inss e SRR R A I A 12
THEIAE RHET, IF B I REEE HEAT 20 M BB, SmAHZE AT T, KEEOR, BRAREA, $Em
Gt AN, MR AV R 4R i i PR R ZE A I PR 5 RHIE RE 0 T D 2 R12, ANl Il R B
e B BORG JLIIAE G R DU A T &
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