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[Abstract] 21 hydroxylase deficiency (21-OHD), the most common form of congenital adrenal
hyperplasia, is caused by defects in CYP21 A2 gene, which encodes the cytochrome P450 oxidase (P450C21)
involved in glucocorticoid and mineralocorticoid synthesis. The diagnosis of 21-OHD is based on the

comprehensive evaluation of clinical manifestation, biochemical alteration and molecular genetics results.
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Due to the complex structure of CYP21AZ2, special techniques are required to perform delicate analysis to
avoid the interference of its pseudogene. Recently, the state-of-the-art diagnostic methods were applied to
the clinic gradually, including the steroid hormone profiling and third generation sequencing. To standardize
the laboratory diagnosis of 21-OHD, this consensus was drafted on the basis of the extensive knowledge,
the updated progress and the published consensuses and guidelines worldwide by expert discussion organized

by Rare Diseases Group of Pediatric Branch of Chinese Medical Association, Medical Genetics Branch of

Chinese Medical Doctor Association, Birth Defect Prevention and Molecular Genetics Branch of China

Maternal and Child Health Association. and Molecular Diagnosis Branch of Shanghai Medical Association.
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PRI HEAT R . BT CAH % 2 19 I8 B PE R 80
BE 4 T & (positive predictive value, PPV) X} 1.56 %
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_829t1 (3 F NM_000500.9) 1E H H 2 % ¢ 5, i
HGVS B & B A8 S ilf A de 2407 . i FIREE
H5CYP21A2 ¥ = B A U5 H A7 & A0, CYP21A2 1Y
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c.955C>THI ¢.1069C>T 4. it B\ AL M K R
B J W AT e 3 B b AR AR S T AE 9 Ah BT R Ok L v
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eI A7 e A 5 i e B (AR 57, B Ah L 24 5 2k T Tl A
F5CYP21A2 MEAR ) TNXB RHE, &S B E S
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3.4 EFEZWF RN A
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R S AR S B 7 X L ACRE AT U LA
R 506 A8 S R A5 A AR AR 1 3 b ek AR
FFRACRE R REAS , U 75 22 B 5% 2 v i) He At il 5308 40
A, HFAREFRCYP2IAZ BURMEZ R B
PEHE A, N B 1 T G R TR S5 R S L 0 A R
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A3 BT T AR ARG I B 3 A A AR S
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¢.955C>T (p.GIn319 *)

c.1069C>T (p.Arg357Trp)

c.1451_1452delinsC (p.Arg484Profs * 58)

<1 JERT/

LR |

i PR/
e th

Ik 22 gt Y

o ] 2~11

B 24 20~50 c.-126C>T
c.-113G>A
c.-110T>C

c.-103A>G

€.293-13C/A>G (12G)

c.518T>A (p.llel73Asn)

c.92C>T (p.Pro31Leuw)

¢.844G>T (p.Val282Lew)

KA BLgkA  JER 0 E3
E6 itk
E7 Btk
E8 ik
E1 6tk

E4 il

o ) U 2~11 B2l 5 Ak

¢.293-13C/A>G . c.332_339del

E6 cluster

c.844G>T.c.923dup

c.955C>T.,c.1069C>T
c.-126C>T.c.-113G>A.c.-110T>C,c.-103A>G,c.92C>T

c.518T>A

¥ :E1.E3.E4.E6.E7 fl E8 4b T2k ol LI LI & 19 X 3
KoL . nT S EMQN #8453 1519, ek
1 PCR I 75 {1 FH 75 1 LAY Taq 58 4T DLORE %251 AR
PHAE

BRI I P AN B 7 16 3 R Ah BT RN A F /A
WS ARG s/ 3 HERIRE X, JEAER A
WF5E & & 21 A 3 HE BIPF X 48 55 1T BB 52 1 9
() A Az T 20 08 S A OC B R AL, B 40 c.-126C>T M
c.-113G>A W REFE W CYP21A2 K H By 55 R0 5 e, +
13G>A FTRERZ M RNA M 258, AL mRNA 1 f e
PER R KL 5 . [-126C>T,-113G > A 7] RE 5%
#5417 p.Pro31Leu 28 5 F Y RAL, PR, AT 2% JECks I
XAk K F i sh 1 B 3" UTR X, Jo HJE % T ilfs
PR M BE ) NC B 21-OHD i 3 #LCYP21A2 ¥ I
A W2 ) B8 3
3.4.3 MLPA MLPA £ AR & xF B3 A 5E 507 o5
VEIH A M CYP21A2 SR AN F R 45 DB S,
HETRT AL BICYP21A2 3R MLPA 5 & £ 2k
T MRC-Holland 22 v , A 8 5 1% i K 09 78 73 40 57

HTFCYP21A2 B 24 Fl MLPA $R N 7E 19 )=
FRCE S IIfG IR 76 i BE MILPA 19 25 3 i 75 %4 21-OHD Al
CYP21A2 SHBEWRAMN T A JL ST ERE TR
@ M HA MR WE S8 n G ] fe 2 U8 7 BT
;@ HWIEFECYP21AIP Al fg 4 il i 2848 35 A5 B 3L
BB 3 T G L AT B T A 4 R R s @ B A
g5 IXCBRAE A LA AR B FR AL A9 48 5 B 2352 ma PR 1Y
A @ IR E SR R R B A A B, MLPA
B 45 SR AT BE SR o0 I R BOE DL A . k. MLPA fY
4 R T4 A Sanger WY (W45 AT A B2, w AL ALY
CYP21A2-MLPA {5 & 2 BR L 5 = iz ffi
IR O T, HAE R AR S0 2 A AT T L
PE L E R TR ET A0 R 5 RS I A Y A0 BN
TR A A i il s P s i MLPA KR & 1Y
RRAS DA #& B0 il 1 2 75

3.4.4 EEEENY ETm#EENTE CAH 4 Fi2
WiF 7 s A 335 0 1) Y L A 8 2L e e 3 TR AL
O ) A 3 A 3R 2 A CAH M G 3 R A 5 2 X
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R EOR AR S5 A8 7 2 D0 A0 4 5 BR300 ) ) 4 3]
XF DNA [ i i X 5 A0 i A e 90 647 D0, 2 05 B X
CAH AH I HE BB 2 50 2R A7 43 B - 38 3k & BAH 7 56 B 1
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AR R AT LA S B R B GEE /N T 150 bp)
F18) o 3 S 0 P, 0T A AR S e e ) i DR R ) M A
Mo SR TFCYP21A2 3N W F . i T 47 78 [ U6
e o A R TR 7 0 A 500 R G 32 IX 40 0 e B ) R T
FEC AR T A RO TR B AR B R X F R
21-OHD i CAH %% 6l 4 3#F — 25 % 5112 Wi i) 7B -

AR F AR 3 il 7 AR P R4 Y 5 L
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HA LT HE. © FH F — 50 & & 6 e
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¥ H T R Rl 55 R 5 R I L R 8 L O B A 0 o D

245,
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3.5.1 CYP21A2 3 & & 48 7 5 PR 80 M 12 /)
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W AR Ry bR R, S — AR IE
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HAEFIIRE. SR, A0 80 240 i B v, 25 7 2k 55
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HArsFR A By 8, TG T ALK AR, 2B
iz 0 TE 3
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BB () B4 39 A0 3 ) SO A S TTRE A 1R Hh
M DhRE R b, R ZXE G CYP2IA2
PR A 5 4%k B0 DR HEAT 3 3, 0T 45 A & R B0 R
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W, I 454 MLPA (45 047 503 4.1 KB EAY
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ET 2 T At ~f--g-- mz ; ‘
= < 200 ng/dL 200-1000 ng/dL > 1000 ng/dL
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o8 21— e e -1 =
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PLIEH EAEE— D BRI CYP2IA2 55— IEWMCYP21IA2 ,, 53— 55 A SR W3 — D BURMEAE S . WERAGHEAT Sanger MIT , W 25 5 5 0k 52 1 %
PRI A W 2% 56 7 5 PR 35 S 1 BB
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