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Application of newborn hearing screening combined with PCR-guided hybridization technology
in the screening of newborns with hereditary non-syndromic deafness
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Abstract: Objective To explore the application value of newborn hearing screening combined with PCR-
guided hybridization technology in the screening of newborns with hereditary non-syndromic deafness. Meth-
ods A total of 2 145 newborns born in the hospital from April to November 2019 were selected as the re-
search objects. All newborns underwent hearing screening [ automatic auditory brainstem response (AABR) +
otoacoustic emission (OAE) | and PCR-guided hybridization technology. The detection rate of deaf newborns
and normal hearing newborns was compared. The distribution of 9 mutation sites in the GJB2 gene, GJB3
gene,sl.c26 A4 gene and mtDNA gene were compared between deaf newborns and normal hearing newborns.
Results A total of 39 newborns (1. 82%) did not pass the AABR+ OAE screening,all of which were judged
to be deaf in the diagnostic hearing test. Among them, there were 7 cases, 11 cases, 13 cases,and 8 cases of
mild, moderate, moderate-severe and severe deafness. A total of 9 newborns with deafness genes were detected
in 39 deaf newborns,and the detection rate was 23. 08%. A total of 66 normal hearing newborns were detected
as carrying deafness genes,the detection rate was 3. 13%. The composition rate of deafness genes in deaf new-
borns was higher than that in normal hearing newborns (X*=45.134,P<C0.001). The composition ratio of 9
mutations of GJB2 gene 35delG,176dell6,235delC,299del AT, mtDNA gene 1494C>T,1555A>G,GJB3 gene
538C>T,sLc26A4 gene IVS7-2A™>G and 2168 A™>G between deaf newborns and normal hearing newborns
were not statistically significant (P >>0. 05). Conclusion AABR-+ OAE screening combine with PCR-guided
hybridization can screen out various deafness genes and guide clinical early intervention for deaf newborns.
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FR2 0 i W 5 4% 08 B R AR AR TR s RE R AR S EGBAEA 1/1 000~3/1 000 #3842 LA B2 i

EE/ N AR B A AL HN . E2NH 5 TS5,



BREFHIER2020F 12 AF 17T45% 24 4

Lab Med Clin,December 2020, Vol. 17, No. 24 ¢ 3623 -

L B &R 2 808 & AT, XL S H 5 1 k™
FEW . HFBEE 0% L b R ie B,
60 %0 ~7000 1 5t 1% M B 2 o 3t 4% 1 3E 25 A AiF B H
Z B ARPE AR LA A TR 2 A IR O TR 4
WSRO R H R A H M RS R W IR
2L GIB2 2 A GIB3 3 | sLc26 A4 3 FH , mtDNA
R 2 A8 B A R UL . T g O A AT R 92 W 4R L
£ ARG R I R A LT B 3 A A S BTy
J1iL W, Al AT SR LA T SR IT AL, PCR-S:9
A4 A AT $R R 87 PR M A A R L R AR AN 2
28 5 DR 2 A A I 9 T s T — R PR A 4 S 4%
R 9 AN RANL S L A SCRH A LA S BF 5T
550 M F ST PRI T B R 75 CAABR) + B & it ik
(OAE) \PCR-T: it 4% 3¢ 2 A X 87 A48 )L H- 8 19 0 A 25
S LB T I 0 A 45 L o B Y SR LRIIE B T ) A
JLB B 3 AR R, 43 i GIB2 WL GIB3 3 [,
sLc26A4 FEH . mtDNA B[R 9 MRAN S AEHEE
SN IE 5 WT 1387 A L 1 43 A5 1 O . B00K: 25 SR 4 e
wmr.

1 BREHE

11—kl BEE 2019 4F 4—11 H FABE 4
) 2 145 Flg A JLAE AR sE X &, Hodh 55 1 098 i, &
1047 fil; W A= 4K i & 2 758 ~ 4 367 g, F
(3 438.83£588.48) g, AWFIELAPLMCHZ il &4t
e BILR IR & F MG R Z A,

1.2 Jrik

1.2.1 W hfdr R AABRA+ OAE 768 4= )L H
A 2 d BT T 30 L R GE O R AR 42 d BE AT Y
S E A AR A A 3 A H AT 12 W A
LT RS NEE,

1.2.2 PCR-FyiZacH A il 100 pL 20 17
PUBEAL SR N B AR Ak 2 A R 2 R AR 7 Y i
WHH 4] DNA $2 50K 7] & 42 B0 DNA L, B 2
PEEL GIB2 K . GJB3 3£ A sLc26A4 A . mtDNA
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1 min, ¥ 40 % ;72 °C 5 min,16 C 10 s, ¥ PCR
FEHF 95 CASME 5~10 min, KK 2 min, #E47
KA ME R A AL S N A B A Y PCR 7= 9
DNA F| & HZE 45 CH 0. 8 mL 2258 Wi th IR AT . ik
720 min 2258, SRJE H 45 °C 11 Uk I v o ok i
3~4 W, B 5 s, R 0. 8 mL; AR E N
25 C.H 0.5 mL HHBEHMABR, EE 1 K. A
0.5 mL f#R IR E 5 min; WEIREZE 35 C, HE

WA HIREIR BN 28 v 0. 1 %0+ — e KL R 49 101
JEVEE 4 WL AR 0.8 mL, A 0.5 mL A, &
{06 min; FH 2432 W BYEE 3 W, Bk 0. 8 mL, F
2.0 mL ZEMKEEVE. 1T h W bras A .
1.3 WEHEIR it AABR+OAE fii & 45 1 lh#K
B & B ILSIE® W 8 LR B2 K R A
GJB2 #: H 35delG. 176dell6. 235delC, 299del AT,
GJB3 3 538C>T,sLc26A4 3K 2168A>G  IVST-
2A>G, mtDNA [ 1494C>T.1555A>G 9 4~ 545
A7 S AE B2 B LANIE 5 Wy 78 A L i 43 A s B
1.4 Zilh2#Ab 8 R SPSS22. 0 #4: #E 47 8 4
Mo THECSERN U B B o R n AL R T X
K % o Fisher S VI %2, UL P<<0.05 HZERA S
T
2 % ES
2.1 AABR-+OAE #4552 145 @i A L,
A 2106 4 8 1 0 A, O 1E H WT 38 AR L A 39 Hl
(1. 82 %) Al L i 2 FEATWT 112 Wi P 4G 2 v ) i R
B g b hEE CEEEES N 711,
13.8 fil.,
2.2 HEBERILSIE®WT 1 H A L B 28 5 PR I 25
R 39 B H BB ILP IR 9 fl B LI H &
FER LK F ol 23, 0896, IE R WT B A= L b LG
66 B4y B3R 3L R el 3. 13 %, R | L HE 3%
FERK R /T IE # Wr J158 4 L (X = 45,134, P<
0.001),
2.3 HEREHWNREAMSESZERILSIEFU J#E
LR B s s ol H &I FE b, GIB2 3 H
235delC 2875 {7 25 F4 A% HE fe s i 52. 00%6 (39/75)
H#EEILS E® U 518 4 )L GIB2 3 A 35delG,
176del16.235delC.299del AT, mtDNA 3 1494C >
T.1555A > G, GJB3 3 H 538C > T, sLc26A4 3 [A
IVS7-2A>> G, 2168A>>G 9 /> 548 3 s 1Y #9 5L 1E 1
B ERW LG E L (P>0.05), WE1,

%1 HEEARTHNAEHZRILSEERH

FEL RS HEER LB (%)]

HARA REALAL R HEfL EREAEIL ) P
GIB2 35delG 0€0. 00) 2(3.03) —  0.999
176del16 0€0.00) 2(3.03) —  0.999
235delC 6(66. 67) 33(50.00)  0.881 0.348
299del AT 111D 5(7.58) 0.134 0.714
mtDNA 1494C>T 0€0. 00) 4(6.06) 0.999
1555A>G 0€0. 00) 3(4.55) —  0.999
GJB3 538C>T 111D 1(1.52) 2.810 0.004
sLc26A4 IVS7-2A>G  1AdL1D 14212 0.505 0.477
2168A>G 0€0.00) 2(3.03) —  0.999

T R R Fisher B ISk TR0 508 X (.



« 3624 - B e ¥ 5K 2020 £ 12 A% 17 %% 24 3]

Lab Med Clin, December 2020, Vol. 17, No. 24

3 3 it

BB UL AR L A B pg v R LA g
B IR T RN B . 50 A L
A3 T 3 0 25 A2 W s I 2R UM L 1 15 i B A B R
. BHETHA LW J) 06 A 2R AABR+ OAE,
AABR i 5 B LU #6407 5 5 S B0 W ) R . OAE
i 2 -y LA 0 A R S 2 W ) RIS, AABR +
OAE fifi #x n] 4> [ 76 55 T J) 4% 5 3 B2 v 438 47 5 o &
H T A AR H R i AABR+ OAE i #5 (9 57
AILHTEAE 3 A A G A REIEAT W 112 Wi M A 4 L 44
Wit AR K T RE S HE IR IR T Y AR AL .

MM L, B b 2SR EENEEHNE,
A HE I AR A JLHEWT JAe 4 5 T BB A SR
AT RETE LAUJE B9 B 2o A8 o HE BT 7 B 4 5 TR I 4G
HEILE A GRANT A AR T EEER
(ARSI . B R A A R 51 3k RS R ik L9 6 PCR
A ARG 91 35k RS B vk A0 A% 358 . 98 PCR & A
ez ) 365 18 PR ) 1T AS B8 A% ] s A I 35 PR A 22 A R AR A
BLRER N E . PCR-S A AR BB 5 1y
% 597 18 )7 5] — Pk 44 32, RIEAT X DNA iy £ Fif
AR PR AT [ B O A5, HL J5CEE R B B ) PCR 7= 9
FBRIC P ER 24 58 Ja 1Y B 05, 2% 38 A 5 i 55 o A 7 2
A BAT M B A8 B 3R O . AR BR ST
1, AABR+OAE ffi#r i, 247 39 4] (1. 82 %) B L AR
W B R AEWT 118 Wi 4G A b 2 8 B PCR-%:
T2 5 H ARSI 75 ] B FR AL R PR A 3, A4S 9
B E- & B ILA 66 i 1 H W AR L, B B L B
FERFKGHFH S S TIEFU DAL, Likg
T H BN AR 7E BB B L P A R, 2
SEUH L LE R E TR A L 5 kN gk S B 5T 4
A TA] o

GIB2 %M 2 5 8508t 1% M AR 25 A 1F 8 B 22 1) % L
FNEFRFEW B EEL R GIB2 2 [H 235delC
AR R R . GIB2 3L 5 e R WT s g
AX, HIZERNSHENEERERWERZH R 6 4
A% 20 %, 28004 JL1e A J il ad 7 W 7 i A, (H
TE R 1 A8 v £ 48 0 i BT Ay AR L AR B SE 4y
BT W 4 st e IR AL B3 1 9 4
GARL S, B R BoR, HERFE b, GIB2 £ 235
delC AR AR e e & - o 52. 00% (39/75) , 4%
SE s T SRR .. ARG RAE R R H
LS IE W WT 18 A2 L 9 A AR A5 B A B EE EE
WL ER TG R E L (P>0.05) . £ HEZRILY

WEHWT 33 A2 JUAS [6) 8 35 A 1 98 728 o7 553, 40 A7 TG
WER,

ZE LTk Rl AABR+ OAE X B 28 3547 %) 7%
LR 4 PCR-5 i 2% 28 £ AR X H- 2 KL DR k47 46 0 ] 47
A PRI A R S R B R LA T
i, e U LA I R A1 .

2% ik

[1] . g ik, S PR BE 2016—2017 48 —Jify i % 7 18 4=
JLWT Jy i A 45 3 3 A [T, 22 B BE 2%, 2018, 39 (7) : 835~
838.

[2] X0mo%:, Dz o, sk BUR. S0E W0 B A= LW 1 B8k &
55 R0 A 45 R A T LT ], Wr ) 2 B H il R A K
2019,27(4) :388-391.

[3] SUBASIOGLU A, DUMAN D, SIRMACI A, et al. Re-
search of genetic bases of hereditary non-syndromic hear-
ing loss[J]. Turk Pediatri Ars,2017,52(3):122-132.

(4] MR . 25 SCHG . 52 8L % PCR-IT 1) BE 5 J9 52 B Aok
TE 5 A5 P AR 45 A Ak B2 (8 LR RR: I rb i o7 L . 4
S LRHIG R 24 75 ,2018,33(23) : 1811-1814.

[5] Phumesn, T3, 9K% 48, 2013—2017 4 5% 21l 268 187 il
B LT g o A 25 R oA LT ). o B L FE R fd 44 3K, 2019,
27(4) :453-456.

[6] SHEIKH R M.LEENSEN M C,DE LAAT J A, et al.
Cross-sectional evaluation of an internet-based hearing
screening test in an occupational setting[ J ]. Scand ] Work
Environ Health,2017,43(3) :279-286.

L7] FUE &S IR, . BRI BF 2R 131 )
HAOEE AT EIER L] AR5 ImK,
2018,15(16) :34-36.

[8] AT, BRde, sk M. S U A% 58 B R K 00 3 G 3t X %
HPV g 2 & e Sk P % o0 47 [T 0. v B 102 4G o 20 A6
2018,28(19):2391-2394.

L9 K/, BRbE. NICU J Az JLWT g 0 A 106 5 38t 4% 1 H- 38 2k
PRI 114 45 28 43 Br LT 1. v B0 A8 5 33 1% 4% 7%, 2018, 26
(11):83-85.

[10] 25 BRIRH L TR 8%, 55 AR SR 5 1R B 39 4H OC Jik DR AT 5 it Jig
(1 T o B B AT o S 3550 BE 2% 35, 2018, 42(6) £ 354-358.

[11] #/RPA TAE A, B b 45, Wi B b X GIB2 3k R 28 A8 B #%
K HR MG KR A G B 2B 43 i [T ). vh A8 B2 2 35 4% 2
w5,2017,34(4) :519-523.

[12] ZBif. 2 T PCR-RDB $ AR 19 B8 i 9 & I i A T it
VAR SR G AR B2 A I (). 8 1l B2 2% B 2 412, 2017, 38
(8):935-936.

GRS H #1:2020-03-20 {8 [0l H 49 : 2020-09-28)



