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Abstract

Hearing loss, as a prevalent congenital disorder, holds significant clinical implications in neonates.
Without early intervention, it not only impedes language development but also exerts enduring im-
pacts on future academic performance and social integration. Preterm infants demonstrate markedly
higher incidence of hearing impairment compared to term infants, attributable to the immaturity of
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the auditory nervous system and heightened vulnerability to multifactorial pathogenic influences.
This study systematically reviews identified risk factors for hearing loss in preterm populations to
investigate the underlying auditory pathway mechanisms and provide a theoretical foundation for
early clinical diagnosis and timely intervention.
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1. 53|

Ve A ) LI R 56 RVE T BERERS, W /7452 (Hearing Loss, HL)ZE 5L P2 BEAk ot A 1] [2]. B
o L= 1 2 2 A P VA A e D R 2B ) LEERE MR P AP AR AR T, 57 ) LIAATE R AR 31 T 3 s,
R #2421 FE % (Sensorineural Hearing Loss, SNHL) & ZE Ll th 45 flF FB&, {H SNHL [ 4R R\ %
IERFE R SR [3] R KA W KT T IR T Re sl K — RIIK G M8, WS IERKEIELZ%.
FEEE L EAG LSO EAT N T S . B THREERE ML L, 557U 52 2 2 FEus R R 5,
WS AL B B PG, B4R F e AR VRIS 56 . LR PR 2 2R 5 . R ER IR BE . BN RS
e DL A BINUAGE SR [4] [5]. IGRTE R G, 0T BB = W 244 R re AR Ja 3 A H WEREfRZ I, 7
6 H ST T PG 6] Rk, FRGUT TN S5 K B S G DR 3 0S T B s e T v At 1 A PR 12
BAEER . ACEI LR )L i ARG R R 2R, B 7R NI PR 95 76 SR A8 i B Ak 48 A1 sk
B
2. BE)LIr kB E =
2.1, BEEE

TERE, 8L R R FEHE LG RN J45 0K 20 595 1 2 501 60% [7]. AHOCHI FLIESE, YL ik
L R B AL T TR I 2 AR 7 2, LR BRI L 2 05 T7%, BAEBEL N 22% [8]. BhAk, X Guth
A T B 1R A R B 2R 2 R s i DR TR AR g IF S 5 B AR PR T 40 R IR DR [9]. IR 23 BRI AR MY
FIA ] 43 R LEAE RS (Syndromic Hearing Loss, SHL) F1E{E£5: A1 %4 (Nonsyndromic Hearing Loss, NSHL)
o SHL 29 5B AL T 7452k 1) 30%, HAFAER T IH KA 4 S B L SR S E R —, HEA IR
B BRE BE R BIRGE 2 RGURAR[8]. IXPIHNEA BE R BE R, HEURERRARRMZHRE,
IR RIS NSHL W) (538 AL VR J18 0 1 70%, RPN SRAPENT Jpdiids, 280k SO b EE
k. HRTCSEH 70 &405 NSHL MHICHEERF AL [10], fEFRE U kGt 5o, GIB2.
GJB3. SLC26A4 KA DL K 2R kifk MT-RNRL 3[R A 522 3 B BRI N &, K2 H0mF1 ) iz g4
ARSI R R TRAR 5[ o AN KRR W 77457 2R 1) K AR 2 v T B Wy g4 2k, FLPR & 3 5 8% R AR O [ 11].
Horr, PR B o BT 3 i R R R, TSR AR S U AN RS W g 457 2 B A
P fE e R R [12] SR ERAEWT J483 0% (I AH KL DR, 6T SRS We AT B a8 R MW 104 ok BT B
X
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22. EREEE

2.2.1. FRIER

PR R 2R AR Y R R AN M R R R . Hovh, SR M L4 9 23 & 44 (Congenital CMV,
CCMV) & 55 LI iR J L BRI 28T, A RRVE RN cCMV LR 2] (iE 72 32 LAY 0.2%~2.5% [13], FLIff
IREIEA BE RN, 2 10%~15%1) cCMV J&je 8 ) L7E HAER RI R IR AR ER, LR R B a 55
JEL /NS BFRRAR . NSRS . B R B IR GE . KA RN I I 48 B fii 8 25 [14].  LAARSZ 0T J7 45
RNME—RILTCREIR cCMV BRI L T — NMRER 2200 [15]. BFALREE, AR cCMV SR L
T 4R e R AR AT IE 75%, Ferft 10%~15% H K AVENT 734545, B 2R Ar A T E A R GG
BORE[14]. $R1, #B5> cCMV B YHT A= JLTE H AR R 0 B Sk, HH T 5%~20% 1] 6 & J@ il kM Wr
JIHAK[16]. CCMV FH W F74514% ] R I g B0 OB Wy 7 55 2 R i, DA BN SO B I 401 R 8k
WOLo BEAL, AL R IEATVENT 71 T B BB R AENT I, X — IR B IER ZAR[17]. H AT,
CCMV  FEIT 335 5 (1 AR B 19 o 56 4 T8 B, A 0T 90 S EL mT @ s 25 06 P B 1 B B 49 LA e i
RGPEN 9 RE IR DO B IE AR RIFEEH . —TEWt s, /N RUBEG BN 28 )5 R AR O s A8 T, Sl H
W FLAL SR, X AT RE S T ) BB AR 6. RS LB A, BT RGUR B AN LA I i B B 3
ReA4r, Y cCMV Ja R BN 18R MR R s T2 H L. AFFEERM, cCMV By nl i i 520 py 5
SERTT S 300 ST BERERS[18]. BR CMV 4b, SE R MG ntfEas Xz th ] 51T Afide. Hep, KB
BRI 2 S BUR R MRS MR M H 2 W BN R, ERE S 2 iR 3 f, HORR R O B3
B o

REAGEURIAH: AORE,  Ap 0l 2 F ELfs JGe FT B AR [ B, 5 7= i AR B DDA OR, R0 IT 340 2R 1 5%
W AL 1) 0 A 5 4 o B o AR AR ARGt AR A BRI A L, S B R B G 5 W 5 T B A S I 2 A DG
FO BRML AT REVE SO I A A 5 YK T AR 7%, SRR JLIRILAE 4K 17 51 2 P E- U6 PR B i A2
SR AT o X A AT P T P UG T IR IR R s A T 15 T, R REAE AR LT )
PR AEZR[19] 0 fR LA B PR GY (1 980 I B2 T 80U J 45 0k (1 B LA B IR 3., I BRHAARAE P BT 43238 24
RT3 PR AR B AR A LRI WT 4005k AR 3R, X RO 28 SOE T TR S5 R I AL RT RS E 23 W AT [4]
SR, HAPURRAMINE I ERPUER. AN ER. BENTEAWH THAEHTENE, WSS
YIPER ik, FEIGIR B3R VE U — 2R 24 IRPRBFFCIESE, 72 A B A oK B s & AR 1
F, AT SBRAR = LW D450 AR [20] o teAh, I 98 B A A2 W 45 R AT fE R PR 22, 1 7= i 4
S o S [ g T 2 A AR LT D 0% A e R AR, BRI T, PR R P R S A R R T RS
A LB R MEWT S35 A O [21]

2.22. BEHER

AR, W8k R ARG R8I, b AR RN H A= A B A3 I B, [FB BE G K
FERIIE 2 Mt . NICU AHSCHT D R R AR A 5 2 MR AR OG, BB L I LD 3R R . REEE
R PRSI % IRBEIE NS I 25 . KIINUMOE S . B8 2598 F DL R A SR BEL T 48 & (ECMO) ¥R 7 55
[22] 0 A& H AR AR B AN EL AR T W B od 2, HE A Ak 5 W g 4 O R AR AR Bk DR IR R R T RE A, HH R
RS, FR AN T 5000 22 AN, SR G S A FIR R, R R TR SR I XU
X AEHIE N T W S35k R A AR [23]-[25] -

A AT R0 BRI IE A T A M £, BRI DhRe TR R B 1 A [26] [27], K, S
Wy 738 R R AR B VIR G . Ellen 52235 [28]F 2014 ST & P\ BT FLAESE, 5 708h Apgar ¥4 1~2 4711
AR LR A UMWY 450 5 A 852 10 4338 i 2 T il 10 % . ATUBGE S TR 0T A o s sk S i 4
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AR, WUBIIE < mT Bk — A0 /> E g AN W el o 1) 80 FIVEE M S BT i 2k . HLBRGE ORI &Y
HAEZ 50 i R R IR B2, B AE S8 (W Ge sl BPD)IAEAE LA ARG HIIRIT T B . i
FERAMWT A —E . BT KL, B BPD #RHIEEE BPD K F )L A G 5 —4E R A
SRIENT 7345 5% 1 R R £ BPD [ 58 LEE =[29] « [FIE Sthella 25 A\ [30]1— iR 7 % B 245 BPD [~
JLR AR R AENE S35k L% BPD 52 )LEE H W.. BPD 507 3 < (A FI LA B BT AN, X 7T fE S
LRI AR B BT A O [31], B WIAE AR ) LA A A 1 4 5 R FE X I FI MR 2 RG K B A 5 EE RN,
KI5 S B UG S A 1 i35 S TR A 22 R GE I R B [32] [33], AT S 850 5 i W i b 42
(5 o[RS BPD ¥R 77 I A2 b 25 i 48 FH it ZEORAR A7 AR SRS T REXT LI KA A RGUK B 46
JRVHE B, R 0T 77 s RIS AR A 3 IR [34]-[36]

T AT 2 IMRE A2 028 ) L s, G AR B PR R B, B TS R 4. (HE ISR 2K TE
1FE RBAER, PTRES BT Ik . T AEBR E ARG, B L IR R A R AR SE, S
AR A R R SR T R SR T RORE K e IR 3 T S B i R R SR I, AR R G
FRL R AT, BESEMEchd. FK, RN SRR N HE— 2 N T #2410 i 4
HRERE[37] . e ML 2R ML AT of i = T i A% 3 PO B 40407, L mT RA0 A% Wr i o £2 ARTER e e 422 40 L 4 4
Lo TG4 Sl g0 IR 2T KBV B R, MR D Re R R SRR A ZIR E B AR ARG, BEAA I
TENBLL AR TE S, Wr 0k Th BB RRORS 14 2B AU B 7™ B R P A A I, 52 0 o A S PR 7 2 — ARG
#[38].

22.3. FIEE%E

WA LB RUAERE IR R R B, R R IR BAE T R . FEIRIRSE B, st BAT
e w5 fe R 2% B 2 LS AU R IR 1R 4 7 A )L, 3SR AR S S B S S A B8 ME B 29 MR T 1 T R
[39]. BRI RYUE R NMEAPTRH G, 103 2% [P YEAT s YL iR 7 v B E Ay . 7658 4E ) LE
FENE R 5, XK BN A TR LG E R LREYT, (BB SRS A .
METRIRRIE T, TN AR RPUE A EARERORRE . KRB R BERULZAE
R, HEEAR KA B AT v 8475 [40] . SENE T P E R TR 8% BE P
KZATH: B, XYL BRI T, XRS5 AU N AN R 1 5 A s o) D) A 955
FLUR, P9 X ST A0 A P R R HE AR . RN 2 B B 2 e i A P R I UL R S M
&, fRAEA VDGR A B R B, i g ok SRR IR A KRS M 2, X — R A 3
BB B A S RN T[27] [40]o AR Z NG, HAENRE AR SEE FRRE A, ML E hxE
FEA, TTER S BAURR[41]. WRPRSEE A, R I ik s U A 00 1L 375 24 A2 e 25 R R LA RFG R AL 247 94 J38 448 - A
FETLFE N, (R R IERE T RGBT DA e 4l S [27]. WF USRI, BRI B &t 5 B 245
AR IEASE, J5 & Al N E S A T PR AR [41] o B AE Al R R O B IR A 2B LR, B4 385 15 2R ki
i DNA S8 B8 A ) LA T B LB S e Ve B, X 5 AR S R W 2R 2 W st A% 2 S A O add
LRRLR LRI 7 40T, % 2 A 5200 A 128 rRNA 84015, ALl AL555G 4%
BONE W, HUCON CLA94T 9878 [41]. BRIk, FENGIRILF A, i JLA 00 i 25 9 55 4, 3 I B A B 7
J7 FE 0 St LA E B e KU o [RIR, ST AN S IR I 22 S, 7 P 24 30 TR0 A Wi 7 M 0 L Bl )
Wr 7 A B B R L [41].

7E NICU H, FI PR T 250 5= LI SR v A o 51, DR RE SRS 3 T e [42] . b, PRIEKAE
NIRRT 2 ST NICU Hhe JCfE P 5 Z85 K4 i 4 S0 b 9 Na-K-Cl L5381k, TN
B P sbah, RIRFE AT 5] AL/ Nkl s, & pii - ok 2% HF it B PERE IR [42] [43]. ERARFI IR
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SIS Fd 0k 2 BT, (EFE ™ W Th RN A el AL S M 2 B, AT RS BUK AT F4
1i[42] [43]. BFFER, F PR ATI0 R RS R M BT 8O S B A0 4, 38 iy 7345 2% KUz [44] [45] -
HPISERAIESS, SRR R R, RIRE R - BREEKECE H 2T S 8UN R BT At s, I
WYL ™ 5 B AN B [44] . B IR 2SN, IRIRIF R EBKIRNERR. BER. THER. ZHHE
T UK O /K B R S5 25 W)t mT e 5 00T J45 2k [40]

W72 )L B R 22 U ) LIl 5 BE7E NICU 252 B IE K iRy« i T IR B R & R 5,
XU LR PR RO UK [46]. T E NIRRT AR S S PR 28 43 DL(dB), 1l NICU FFREE R
B A 70~80 dB [47]. T EMERIFAFEESS AN RRIE . WRIRE S BBAIEITES, W, HE
BT AR P /KRS « BEAA 1G5 LL K NCPAP /St A 25 4 itk — 25 1 N R 15 1 5 /K 1 [48] - 358 1)
Wi R T 3 R AE ) L P BT 45 L R A PR DO 8 A I SRR B ) S S D B, R e A KR T
B REUE LRI R SE . RRERORwb, o E g A N 3 s I R R I [47] [48] . R4
F LR} B NICU FRESME 2 A RHE T 45 43 D1, HSEBR MR 7R K 240 NICU & /K P35 Hx
— A .

3. IhNEE

Wrt IRERIIEH A H 5 )LE B O R AR FE VI, RGBT J45k e i B 200 T SEaL R 412
WA S I e 2 T IR AT BB S T R BB T 04, N RN SRR R PR IR T R B, LR ST R
9T PURGIRT B EH TR T SRT, IR L 2 B0y J045 0 A AT 3 AR € B DD X o (BASE
B, F LR N ik e e AN, H AT sk = g IR B R AR R T e . BRI, IR T
VR e B AU OSSE B R 2R (R ) Gl g Sr FLPR IR FimL ], D95 ) LT s D Re kB i€ R4t
PR B SRS A AL T 005 SR

e HE

] 5% 1 SO R KI5 B(2022 Y FC2704803) -

SE

[1] Malas, M., Aboalfaraj, A., Alamoudi, H., Kurdi, A., Alahmadi, T. and Zawawi, F. (2022) Pediatricians’ Knowledge and
Attitude toward Hearing Loss and Newborn Hearing Screening Programs. International Journal of Pediatric Otorhino-
laryngology, 161, Article 111265. https://doi.org/10.1016/j.ijporl.2022.111265

[2] van Dommelen, P., Verkerk, P.H., van Straaten, H.L.M., Baerts, W., von Weissenbruch, M., Duijsters, C., et al. (2015)
Hearing Loss by Week of Gestation and Birth Weight in Very Preterm Neonates. The Journal of Pediatrics, 166, 840-
843.E1. https://doi.org/10.1016/j.jpeds.2014.12.041

[3] Duan, M., Xie, W., Persson, L., Hellstrom, S. and Uhlén, I. (2021) Postnatal Hearing Loss: A Study of Children Who
Passed Neonatal TEOAE Hearing Screening Bilaterally. Acta Oto-Laryngologica, 142, 61-66.
https://doi.org/10.1080/00016489.2021.2017476

[4] Martinez-Cruz, C.F., Garcia Alonso-Themann, P., Poblano, A. and Ochoa-L6pez, J.M. (2012) Hearing Loss, Auditory
Neuropathy, and Neurological Co-Morbidity in Children with Birthweight <750 G. Archives of Medical Research, 43,
457-463. https://doi.org/10.1016/j.arcmed.2012.08.007

[5] vanNoort-van der Spek, I.L., Goedegebure, A., Hartwig, N.G., Kornelisse, R.F., Franken, M.J.P. and Weisglas-Kuperus,
N. (2017) Normal Neonatal Hearing Screening Did Not Preclude Sensorineural Hearing Loss in Two-Year-Old Very
Preterm Infants. Acta Paediatrica, 106, 1569-1575. https://doi.org/10.1111/apa.13960

[6] American Academy of Pediatrics and Joint Committee on Infant Hearing (2007) Year 2007 Position Statement: Princi-
ples and Guidelines for Early Hearing Detection and Intervention Programs. Pediatrics, 120, 898-921.
https://doi.org/10.1542/peds.2007-2333

[71 Moore, M., Fitzgibbons, E.J., Driscoll, C. and Beswick, R. (2022) Neonatal Bacterial Meningitis: Hearing Screening and

DOI: 10.12677/acm.2025.1561713 179 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1561713
https://doi.org/10.1016/j.ijporl.2022.111265
https://doi.org/10.1016/j.jpeds.2014.12.041
https://doi.org/10.1080/00016489.2021.2017476
https://doi.org/10.1016/j.arcmed.2012.08.007
https://doi.org/10.1111/apa.13960
https://doi.org/10.1542/peds.2007-2333

Fooif, L

(8]
(9]

[10]
[11]

[12]

[13]
[14]

[15]

[16]
[17]

(18]

[19]

[20]

[21]

[22]
[23]

[24]

[25]

[26]

[27]

[28]

[29]

Audiological Monitoring Outcomes. International Journal of Audiology, 62, 1101-1107.
https://doi.org/10.1080/14992027.2022.2145514

AW O R s AR L 0 A A5 R e S R R 2 M [D): [ A R 3C). BN T BE 24 K%, 2023,

Wu, H., Feng, Y., Jiang, L., Pan, Q., Liu, Y., Liu, C., et al. (2016) Application of a New Genetic Deafness Microarray
for Detecting Mutations in the Deaf in China. PLOS ONE, 11, e0151909. https://doi.org/10.1371/journal.pone.0151909

Hao, Z., Fu, D., Ming, Y., Yang, J., Huang, Q., Lin, W., et al. (2018) Large Scale Newborn Deafness Genetic Screening
of 142,417 Neonates in Wuhan, China. PLOS ONE, 13, e0195740. https://doi.org/10.1371/journal.pone.0195740

Gouveia, F.N., Jacob-Corteletti, L.C.B., Silva, B.C.S., Araljo, E.S., Amantini, R.C.B., Oliveira, E.B., et al. (2020) Perda
auditiva unilateral e assimétrica na infancia. CoDAS, 32, 201-208. https://doi.org/10.1590/2317-1782/20192018280

Howell, J.B., Appelbaum, E.N., Armstrong, M.F., Chapman, D. and Dodson, K.M. (2019) An Analysis of Risk Factors
in Unilateral versus Bilateral Hearing Loss. Ear, Nose & Throat Journal, 98, 330-333.
https://d0i.org/10.1177/0145561319840578

Goderis, J., De Leenheer, E., Smets, K., etal. (2014) Hearing Loss and Congenital CMV Infection: A Systematic Review.
Pediatrics, 134, 972-982. https://doi.org/10.1542/peds.2014-1173

Dedhia, K., Graham, E. and Park, A. (2018) Hearing Loss and Failed Newborn Hearing Screen. Clinics in Perinatology,
45, 629-643. https://doi.org/10.1016/j.clp.2018.07.004

Leung, J.C., Cifra, C.L., Agthe, A.G., Sun, C.J. and Viscardi, R.M. (2015) Antenatal Factors Modulate Hearing Screen
Failure Risk in Preterm Infants. Archives of Disease in Childhood-Fetal and Neonatal Edition, 101, 56-61.
https://doi.org/10.1136/archdischild-2014-307843

Fowler, K.B. and Boppana, S.B. (2018) Congenital Cytomegalovirus Infection. Seminars in Perinatology, 42, 149-154.
https://doi.org/10.1053/j.semperi.2018.02.002

Peterson, J., Nishimura, C. and Smith, R.J.H. (2020) Genetic Testing for Congenital Bilateral Hearing Loss in the Context
of Targeted Cytomegalovirus Screening. The Laryngoscope, 130, 2714-2718. https://doi.org/10.1002/lary.28536

Foulon, 1., Vleurinck, L., Kerkhofs, K. and Gordts, F. (2015) Hearing Configuration in Children with cCMV Infection
and Proposal of a Flow Chart for Hearing Evaluation. International Journal of Audiology, 54, 714-719.
https://doi.org/10.3109/14992027.2015.1046506

Jung, E.Y., Choi, B.Y., Rhee, J., Park, J., Cho, S. and Park, K.H. (2017) Relation between Amniotic Fluid Infection or
Cytokine Levels and Hearing Screen Failure in Infants at 32 WK Gestation or Less. Pediatric Research, 81, 349-355.
https://doi.org/10.1038/pr.2016.219

Lutgendorf, M.A., Ippolito, D.L., Mesngon, M.T., Tinnemore, D., Dehart, M.J., Dolinsky, B.M., et al. (2014) Effect of
Dexamethasone Administered with Magnesium Sulfate on Inflammation-Mediated Degradation of the Blood—Brain
Barrier Using an in Vitro Model. Reproductive Sciences, 21, 483-491. https://doi.org/10.1177/1933719113503410

Kim, S.H., Choi, B.Y., Park, J., Jung, E.Y., Cho, S. and Park, K.H. (2017) Maternal and Placental Factors Associated
with Congenital Hearing Loss in Very Preterm Neonates. Pediatrics & Neonatology, 58, 236-244.
https://doi.org/10.1016/j.pedneo.2016.05.003

Can, E., Verim, A, Baser, E., et al. (2015) Auditory Neuropathy in Late Preterm Infants Treated with Phototherapy for
Hyperbiliru-Binemia. International Journal of Audiology, 54, 89-95.

Hille, E.T., Van Straaten, H. and Verkerk, P.H. (2007) Prevalence and Independent Risk Factors for Hearing Loss in
NICU Infants. Acta Paediatrica, 96, 1155-1158. https://doi.org/10.1111/j.1651-2227.2007.00398.x

Leslie, G., Kalaw, M., Bowen, J. and Arnold, J. (1995) Risk Factors for Sensorineural Hearing Loss in Extremely Prem-
ature Infants. Journal of Paediatrics and Child Health, 31, 312-316.
https://doi.org/10.1111/j.1440-1754.1995.tb00818.x

Kim, S.Y., Choi, B.Y., Jung, E.Y., Park, H., Yoo, H. and Park, K.H. (2018) Risk Factors for Failure in the Newborn
Hearing Screen Test in Very Preterm Twins. Pediatrics & Neonatology, 59, 586-594.
https://doi.org/10.1016/j.pedneo.2018.01.014

Duncan, A.F. and Matthews, M.A. (2018) Neurodevelopmental Qutcomes in Early Childhood. Clinics in Perinatology,
45, 377-392. https://doi.org/10.1016/j.clp.2018.05.001

Cristobal, R. and Oghalai, J.S. (2008) Hearing Loss in Children with Very Low Birth Weight: Current Review of Epide-
miology and Pathophysiology. Archives of Disease in Childhood-Fetal and Neonatal Edition, 93, F462-F468.
https://doi.org/10.1136/adc.2007.124214

Kvestad, E., Lie, K.K., Eskild, A. and Engdahl, B. (2014) Sensorineural Hearing Loss in Children: The Association with
Apgar Score. A Registry-Based Study of 392371 Children in Norway. International Journal of Pediatric Otorhinolar-
yngology, 78, 1940-1944. https://doi.org/10.1016/j.ijporl.2014.08.032

Gray, P., Sarkar, S., Young, J. and Rogers, Y. (2001) Conductive Hearing Loss in Preterm Infants with

DOI: 10.12677/acm.2025.1561713 180 Il R 125 23k i


https://doi.org/10.12677/acm.2025.1561713
https://doi.org/10.1080/14992027.2022.2145514
https://doi.org/10.1371/journal.pone.0151909
https://doi.org/10.1371/journal.pone.0195740
https://doi.org/10.1590/2317-1782/20192018280
https://doi.org/10.1177/0145561319840578
https://doi.org/10.1542/peds.2014-1173
https://doi.org/10.1016/j.clp.2018.07.004
https://doi.org/10.1136/archdischild-2014-307843
https://doi.org/10.1053/j.semperi.2018.02.002
https://doi.org/10.1002/lary.28536
https://doi.org/10.3109/14992027.2015.1046506
https://doi.org/10.1038/pr.2016.219
https://doi.org/10.1177/1933719113503410
https://doi.org/10.1016/j.pedneo.2016.05.003
https://doi.org/10.1111/j.1651-2227.2007.00398.x
https://doi.org/10.1111/j.1440-1754.1995.tb00818.x
https://doi.org/10.1016/j.pedneo.2018.01.014
https://doi.org/10.1016/j.clp.2018.05.001
https://doi.org/10.1136/adc.2007.124214
https://doi.org/10.1016/j.ijporl.2014.08.032

Foof, LR

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]
[44]

[45]

[46]

[47]

[48]

Bronchopulmonary Dysplasia. Journal of Paediatrics and Child Health, 37, 278-282.
https://doi.org/10.1046/j.1440-1754.2001.00690.x

Zanchetta, S., Resende, L.A.d.L., Bentlin, M.R., Rugulo, L.M. and Trindade, C.E.P. (2010) Conductive Hearing Loss in
Children with Bronchopulmonary Dysplasia: A Longitudinal Follow-Up Study in Children Aged between 6 and 24
Months. Early Human Development, 86, 385-389. https://doi.org/10.1016/j.earlhumdev.2010.05.006

Baud, O. and Lehert, P. (2024) Bronchopulmonary Dysplasia to Predict Neurodevelopmental Impairment in Infants Born
Extremely Preterm. Pediatric Research. https://doi.org/10.1038/s41390-024-03601-w

Higgins, R.D., Jobe, A.H., Koso-Thomas, M., Bancalari, E., Viscardi, R.M., Hartert, T.V., et al. (2018) Bronchopulmo-
nary Dysplasia: Executive Summary of a Workshop. The Journal of Pediatrics, 197, 300-308.
https://doi.org/10.1016/j.jpeds.2018.01.043

Baud, O., Laughon, M. and Lehert, P. (2021) Survival without Bronchopulmonary Dysplasia of Extremely Preterm In-
fants: A Predictive Model at Birth. Neonatology, 118, 385-393. https://doi.org/10.1159/000515898

Doyle, L.W., Cheong, J.L., Hay, S., Manley, B.J., Halliday, H.L. and Soll, R. (2021) Early (<7 Days) Systemic Postnatal
Corticosteroids for Prevention of Bronchopulmonary Dysplasia in Preterm Infants. Cochrane Database of Systematic
Reviews, No. 10, CD001146. https://doi.org/10.1002/14651858.cd001146.pub6

Doyle, L.W., Cheong, J.L., Hay, S., Manley, B.J. and Halliday, H.L. (2021) Late (=7 Days) Systemic Postnatal Cortico-
steroids for Prevention of Bronchopulmonary Dysplasia in Preterm Infants. Cochrane Database of Systematic Reviews,
No. 11, CD001145. https://doi.org/10.1002/14651858.cd001145.pub5

van de Loo, M., van Kaam, A., Offringa, M., Doyle, L.W., Cooper, C. and Onland, W. (2024) Corticosteroids for the
Prevention and Treatment of Bronchopulmonary Dysplasia: An Overview of Systematic Reviews. Cochrane Database
of Systematic Reviews, No. 4, CD013271. https://doi.org/10.1002/14651858.cd013271.pub2

Xoinis, K., Weirather, Y., Mavoori, H., Shaha, S.H. and Iwamoto, L.M. (2007) Extremely Low Birth Weight Infants Are
at High Risk for Auditory Neuropathy. Journal of Perinatology, 27, 718-723. https://doi.org/10.1038/sj.jp.7211803

Singh, A, Francis, H.W., Smith, P.B., Clark, R.H. and Greenberg, R.G. (2021) Association between Hyperbilirubinemia
and Hearing Screen Failure in the Neonatal Intensive Care Unit in Infants Born Preterm. The Journal of Pediatrics, 231,
68-73. https://doi.org/10.1016/j.jpeds.2020.12.059

Fuchs, A., Zimmermann, L., Bickle Graz, M., Cherpillod, J., Tolsa, J., Buclin, T., et al. (2016) Gentamicin Exposure and
Sensorineural Hearing Loss in Preterm Infants. PLOS ONE, 11, e0158806. https://doi.org/10.1371/journal.pone.0158806

Guo, J., Chai, R., Li, H. and Sun, S. (2019) Protection of Hair Cells from Ototoxic Drug-Induced Hearing Loss. In: Li,
H. and Chai, R., Eds., Advances in Experimental Medicine and Biology, Springer Singapore, 17-36.
https://doi.org/10.1007/978-981-13-6123-4 2

Nguyen, T. and Jeyakumar, A. (2019) Genetic Susceptibility to Aminoglycoside Ototoxicity. International Journal of
Pediatric Otorhinolaryngology, 120, 15-19. https://doi.org/10.1016/j.ijporl.2019.02.002

Wang, L.A., Smith, P.B., Laughon, M., Goldberg, R.N., Ku, L.C., Zimmerman, K.O., et al. (2018) Prolonged Furosemide
Exposure and Risk of Abnormal Newborn Hearing Screen in Premature Infants. Early Human Development, 125, 26-30.
https://doi.org/10.1016/j.earlhumdev.2018.08.009

Ding, D., Liu, H., Qi, W,, Jiang, H., Li, Y., Wu, X., et al. (2016) Ototoxic Effects and Mechanisms of Loop Diuretics.
Journal of Otology, 11, 145-156. https://doi.org/10.1016/j.jot0.2016.10.001

Hirose, K. and Sato, E. (2011) Comparative Analysis of Combination Kanamycin-Furosemide versus Kanamycin Alone
in the Mouse Cochlea. Hearing Research, 272, 108-116. https://doi.org/10.1016/j.heares.2010.10.011

Xiong, H., Chu, H., Zhou, X., Huang, X., Cui, Y., Zhou, L., et al. (2011) Conservation of Endocochlear Potential in
Mice with Profound Hearing Loss Induced by Co-Administration of Kanamycin and Furosemide. Laboratory Animals,
45, 95-102. https://doi.org/10.1258/1a.2010.009142

Almadhoob, A. and Ohlsson, A. (2020) Sound Reduction Management in the Neonatal Intensive Care Unit for Preterm
or Very Low Birth Weight Infants. Cochrane Database of Systematic Reviews, No. 1, CD010333.
https://doi.org/10.1002/14651858.cd010333.pub3

Pugliesi, R.R., Campillos, M.S., Calado Orsi, K.C.S., Avena, M.J., Pradella-Hallinan, M.L.D.C., Tsunemi, M.H., et al.
(2018) Correlation of Premature Infant Sleep/Wakefulness and Noise Levels in the Presence or Absence of “Quiet Time”.
Advances in Neonatal Care, 18, 393-399. https://doi.org/10.1097/anc.0000000000000549

Brown, G. (2009) NICU Noise and the Preterm Infant. Neonatal Network, 28, 165-173.
https://doi.org/10.1891/0730-0832.28.3.165

DOI: 10.12677/acm.2025.1561713 181 Il R 125 23k i


https://doi.org/10.12677/acm.2025.1561713
https://doi.org/10.1046/j.1440-1754.2001.00690.x
https://doi.org/10.1016/j.earlhumdev.2010.05.006
https://doi.org/10.1038/s41390-024-03601-w
https://doi.org/10.1016/j.jpeds.2018.01.043
https://doi.org/10.1159/000515898
https://doi.org/10.1002/14651858.cd001146.pub6
https://doi.org/10.1002/14651858.cd001145.pub5
https://doi.org/10.1002/14651858.cd013271.pub2
https://doi.org/10.1038/sj.jp.7211803
https://doi.org/10.1016/j.jpeds.2020.12.059
https://doi.org/10.1371/journal.pone.0158806
https://doi.org/10.1007/978-981-13-6123-4_2
https://doi.org/10.1016/j.ijporl.2019.02.002
https://doi.org/10.1016/j.earlhumdev.2018.08.009
https://doi.org/10.1016/j.joto.2016.10.001
https://doi.org/10.1016/j.heares.2010.10.011
https://doi.org/10.1258/la.2010.009142
https://doi.org/10.1002/14651858.cd010333.pub3
https://doi.org/10.1097/anc.0000000000000549
https://doi.org/10.1891/0730-0832.28.3.165

	早产儿发生听力损失的危险因素研究进展
	摘  要
	关键词
	Research Progress on Risk Factors for Hearing Loss in Preterm Infants
	Abstract
	Keywords
	1. 引言
	2. 早产儿听力损失的危险因素
	2.1. 遗传因素
	2.2. 非遗传因素
	2.2.1. 产前因素
	2.2.2. 围产期因素
	2.2.3. 产后因素


	3. 小结
	基金项目
	参考文献

