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Abstract

Neonatal hyperbilirubinemia is the most common cause of hospitalization after birth, and also the
main cause of readmission during the neonatal period. It is caused by the imbalance between the
production and elimination of serum bilirubin, which is mainly the result of erythrocyte decom-
position. Neonatal hyperbilirubinemia is a disease involving multiple factors and genes, including
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maternal complications during pregnancy, premature delivery, neonatal infection, genes, race, re-
gion and unknown causes. Neonatal hyperbilirubinemia has been relieved through active and ef-
fective treatment such as phototherapy, but it can still be seen that the progress of the disease has
caused irreversible serious consequences. For example, severe hyperbilirubinemia causes biliru-
bin encephalopathy, that is, unconjugated bilirubin crosses the blood-brain barrier, which can
leave irreversible nervous system damage such as cerebral palsy, impaired intellectual develop-
ment and neurogenic deafness, and even endanger the lives of children. Therefore, we need to
identify the common causes of neonatal hyperbilirubinemia, provide effective basis for early
screening, active prevention and timely diagnosis, and reduce its incidence.
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AR )L I 21 % 1L 5E (neonatal hyperbilirubinemia, NHB), /24 R WK RZ —, RLIREGESIHA
Z (unconjugated bilirubin, UCB)JH s M SR K 22 BOR A2 LI, 02 AR J5 268 — RN B i) 32 2R A1
s, AthF NHB AR R 2R . GRS, 2 60%/1 2 H JLF 80%1 7= ) LIE A )5 3
R EEIE]2]. & 24 AL (total serum bilirubin, TSB)/K - B A — & KT EALER, WA R 25, M
K- TSB 5 {2 S AAE FH A 9[3] [4] [5]. UCB KEPUARAE &)L r] fe 2> IR0 R 75 S M & Th e
Wehs, FRZRHEARRE. B IR E 22 H A [6].

2016 43k ) LE LT 2 5 NHB HE 527 , 1 B2 S IH 21 5% (L E (TSB W 427 pumol/L (25 mg/dl))
FFFEFZI 481,000 e 35472 ) LB 2 BB AE JL, £ 114,000 BIFET, 63,000 BI475E, (HE FASFEFREEA ]
WS RGHG[7]. it 10 FAEEHSRAFE™Z2ILT, A 6.8 LRI &L R MAE, 1.3
2L . 7E IS e R 1 e R 21 3R I A DG A £ (R 2 L, 85% i A A2 vl DL G R [8] . filt
FIWFFHIE, NHB AT e/ H HIE S REEAF[9]. BERG[10]. VERBAG 2 BhFRAS[11]. i [12]55 LR IR 1
FER A E . MOEYR NHB 8 W, 1R T ReAEAE S, FLAZ TS B Om A AR I, e A g LR R KA
AR RGAAT, JR> SR A B 255 I D7 A2 I PR A o B EE . AR SCHE NHB & W9 R A T 1)
b2 Y8

2. EIERI5 NHB

NHB FIkA 5B E Z R R H VIS, WiaBiRa: . FKREEg, EMRE. 8= 28, hEH
BRI A OG[13]. F AR JLBUE AT AE )L NHB R R &, BA S0 J1[14], FREXTTF NHB 1
RPN ER[15] [16]. 777 )LE R HEAAE T R AE . PEIEARTN A2 « ARt AEAAREE | ARG o DA KA 28 1 TUAE
S, AR EE (S A A L 60~80 KAHLL N 30~60 K), HgiGEshEE A LS, SR EFES
BEINCL R IR B[17] [18], 2N R FECE LA ZKFIE S, FI8 NHB 1IRAE . B LRA E B Et
AGER A LA L, SERPEMOREREIR, ARASERE TR, XERERYTS
FA N NBLLZ KT B33 NHB [19]. B2E LRSS 24 /NeF A HERGE, K272 2~3 REFaHEE,
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PR R A B SR AN 32 F U N B L SR I AR IS HE AR, W A8 R 5 0 A5 AR 21 W i3
7t Mohammadbeigi 55 A\ F— DA 741 [20], Bl PRI RESEHTAE LR AE NHB 19 JLZ LU BR A = = . BRI
BRSO LIS R G A%, B3GR, 240 220 LA 5K L& [21] o 35 1 — 500 4 ) BB BF 90 &
N[22], WEURMAMGEEANSEIEIVR,  AEURTT O O 5L 5% NHB R4 fE RS R 3

3. B x5S NHB

b LM% (Hemolytic Disease of Newborn, HDN)2$i& i T BEHA I HT A= ) LI R ASAH 2510 S 20 41
UG ] RS BT A LRI B e e i . O AR R AL T 7, I PRI H WA 5 ARl BESEZ O 1Y
8¢ Rh BRI . BEAEA AR FMBEAG . 2=, Bk ) L B 3O 5 52 22 1032 HDN [fals Rl &
[23]o A2 )L s v i WL ABO VA AN Rh ¥ I, At J LA R AR S A Bt ikt 5 A ¢, B45 MNS, Kidd,
Diego, Duffy, Kell 1 Anti-Mur.

3.1. ABO &

ABO I FE B & AT IR O BUEESE, Al B MAK#H A L. ©1F ABO AHIZ, AEEkE A
(19)G WAL A Puihskdt B Pkt iast, SEUMAN A 8¢ B BUF 4 ) LR A L [24]. ABO Ifi
TURA KL 50% KAETESE— R, AU 20% KBV . ST Hi4E )L ABO WA PR, Pi-A 5IES I I
B, {HE-B MR SR A ML M E[25] [26]. BFFAKEL, VLA R AR SREEIG 196 HT A
5 B PriAS g m, S IRKEUT R OE, G r A AR RO IS PO SN B s, Ok AR
ARSI IN[27]. ABO ¥ IMLIGIRAEIREE, TG RIF, KREEAEI T TOUITRIZMAER, o)A 8 A i e
CLERME, WD RENES HRERE R B DU IR IT[28].

3.2. Rh &

Rh 7Y # %t 6 Fii)E(D, E, C, ¢, d, e), HpHuEtms#E v D, InpKH RhD ¥ L 5 . 7EFR
[, RhD BAPEANEZ) 0.3%~0.5%, H4EL 1 )72 410y RhD BIPEMAY[29], i M8 RIAS R &
WEAE, #ftit, SAEIMA (A% E 8%) LI N J5 75 (0.1%2% 0.3%)HH EL, iz A (LSS AR 1M 5t (15%
£ 17%)f) Rh BAPE R A 5 5 5[30]. Rh %15 ABO ANHIIR], Joi i S HsakiE o~ R A T2 ik, 2
FEREL ABO W L, HL W LARAETE B2 2 0 AT AT I B B, 8 LM LEGR TE R B i AR, 204t
PURLENG ) LEGHT A= LA B R)SRIART IR, wT S0~ B8 LK ZERG DR AR 5 A E 21 3% i &5 7 2
JEAR[31] [32]. PRImTfeg ™ =g B LI MR, B R AR Koz & O R el B, i — BS Wi, W
B MIGYT . ARSI R A AR RE, LHH DRSS AL RieR, Hp i WA IR
A, BRI ANEE RS MR . SRBEIE /NS I 2 25 [33]. RS AR, EE Rh I 7E e i 2k s
A DAEAT ISR B e, A s hil g i [34].

4. B35 NHB

NHB JpAHoC AR R, AHEINIUAE . A IRYERRIE 5 SRAETE NS B K o A LR IRE I
PREFIEG . T 255 RN R EEH R G L) LR ARG %E, IR MMBIAE 2, 81 R 4 p R
FRIRSBRE T, SEUMIEIHA R EEL. Zahed SFH—WZER SN REL, KRR R Z B H IS S
R AH 203 UE P o i R B, LR A L, FLrp BLARIMUIRE PR I LA i 28 [35] - K42 [36]
FHIBFFURIL, AL IBIER K NHB Ji RHRESR LRI ER, B /K([37155% 247 HiZW8 NHB )
BOUR BT 734, BHAR G S EUEIN 75 B, R LRGSR BURT 15 61, fERHARI R 5 BJLEER P
HEEE L. S ATt T [38], K NHB 8 LIZ MO 15 ™ SEAE I 70 R L ERE I ALJE 15 4518, L
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FAEAIGIR R B R b S IERT =4, B, YR NHB Rk E B G N R —.
5. 1Bf§5 NHB

KZHNHB (A, 38 B LRI L Gh BhAS 2 rE 3, (H2 A — 30 2R R AIH &Rk
W, FUREIR™H . fedlr, ERRBk 22 Joy2 A B os DAL (10 05 AH OG0 76 ) S RTINS o 17 5% T NHB R A DG
BR] B D0, A 7 %0 B -6- 1 82 i & B (g lucose-6-phosphate dehydrogenase deficiency, G-6-PD)JEA] . R — BB
% RS BRFE R4 B 1AL (uridine diphosphate glucuronosyl transferase 1A1, UGT1A1L). [M4L K% &/ 1 (heme
oxygenase 1, HO-1). JH&EZ F#IHAE 2L A S A (biliverdin reductase A, BLVRA)Z[39]. Mei 25 (I 7018
7N[38], 1E 45 11 i v i ILA S R SR AR i = E, 26 19 GEPD. 8 5] UGT1AL, Hth NHB AHICHE A
T B A AE -5 AU B A 2 SR 204 M A G ) R R R B, 4o 3 51 ANKL,

5.1. G6PD & [&#

G6PD it Z i /& H X EBIY AR TB 5| 1), FZEUR R Z G6PD 6l Z 4140 itk 5 2 2 5A b4
i, HREA —LF R 5 2 EE M, g, ARG R AEH R Z59[40]. G6PD Ht ZJiE /& H G6PD
BRI RAR SRR, FAVr 2 AR LE A R M3 DX SRS [F) ROz B Ak oh B R AE 40 A [41] [42]. Pan [43]55 1)
WFFT 45 &, G6PD HIEENZZ= T ML R fs2 . £t [E, GOPD =ik ik wiass ly “wavm, b7,
JoVES TR SN ERIER[44]. FE—TUNMI =41 G6PD Sk ZAERTHEMEWF A, KB ¢.1388G > A Fll
¢.1376G > T RAL R PUR ANBER A EEAR R, BRI ET 64%, HIGE c.95A > G, ¢392G > T,
c.871G > A fl1¢.1024C > T %48, f/IMIZ 558 5% [45]. G6PD it Z i J& [K 5845 3 A 15 150 52 2 P R 3R
[FIRZIA,  WoRT DAE— DA S FRIX GOPD il = i J5 [R S8 AR A

52. UGT1AL £H

UGT1AL /& Il FEAUREE SR i, R —mT AR RSN R . 124 ik, 28 RIT —
HZA UGT1AL £ ME. UGTIAL B S#E R FFARER . O MR 7o Bs. LR, b
PRI B REA . AR . BRI R A A5 [46]. UGTIAL JEK AR, AL4EgmAS X 1) 528 Fl E 31 [X
(IZRAR, TSRS M BT A =, T S BB L R AR M 3L AN s I 40 R I E 0 R 2B [47]. IR,
211G > A (Gly71Arg) 2wl X HF & WL UGTLIAL R 2 M2 —, & NHB [IfER N &, nl gl 4
REEEE SBURS S HmIHLZ R MAE[48], X5 Yang [49]1&E BT A4 AT 6. — IR M4 BER,
T FIAEYN UGTLAL Gly71Arg 978 5 PA KM ATER I UGTLAL TATA J& 31 178 7 7] GE 2334 i NHB 1)
JAE[50].

H AR IR PR 2 W AR s, (B DL e W ) LB T AT, % GePD 4
e, T B ANKL ZERAHSC NHB LB TREDIBR AR S, I B i e a6

6. B3.5 NHB

AR RIS A A BEFLR SR RO B, B KU HE T BEFLRSE, A )L BEFLME B E (Newborn babies
mother of icterus, BMJ)tiZ 5 52 B KK oeiE . IRABLL[51)55 M %2 30 =R FRIE 9 it 2 % LR 224)
JUBFALMEFR I S AR Ay, I 10 FREFLMEFRE IR BF, % 2015 Fo4 1k 6 H g DU 24 ) LAl REFL R
FREFAT 50%, HIRATLLARALT . —TUATHE T AR 5T 45 A5 1, A BEFLIRSR 2 A B2 ) LB i) e 6 [
K[52]. HE BMJ IRAENHIEAWE. FA% BMI RARAE, BRI 2~3 KEHIUEIR, JF 1
JERHE I, AN 5 R I ROR . Pk BT RASE S BNEA L KR FEHE TR A,
A= SR A R R UGT [y& M, BamfpE HLr k53], XTI EitS BMI
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IR SRR, BMI A 2R AR K T W AR T X IR AL . 2R AN R R /K T (1 BRI AT i S5 BR B 1 14
MGERE DA 5%, X PIE AT e 53 BMJ [54]. EKR R BMJ 76 RFLIE SR 1 G IR, B Rk
B AN BRAEIR, B UCB & T IR, HAESREHKE (. ais BT beiE, BIZ% T, Wl UCB
BTG OL S — T AAERERL . N FE[S5]5F M0 T AR ER 4 73 5 BMI AHSCHT FidrR, A FLH v Al
NEMITE AT RES NHB R4S, FE@ES AN UGTIAL fEN 2 MIEFIMEERE, #n] Lulid g
A BESE T B PR BMI R AESR, g i K BEAS AN g IR, BlIngi=e. K. R K i
Yo BEFURHTAE JLikE Gy . R BEEINEN K B 507 T B A TR ERI[56], SR EAL B B il
HN— A

7. iR RS NHB

NHB &I 5F A B A . SRR AREAMLE, T AFSEMENE 2 N NHB IR A
FEE R ESL . WHFN KA DR — B0 NHB a2 . EAR R ANF g\ ] AT &
AT 2 IS, (5SS LA T (0 UG 0 o R BB N LR AR ISR S IR A0 2K P > 20 mg/dL AU
T A ANZIL, EALTER > 30 moldL /K (1 KU BE K, HL R AE A% 20 XU 5 51 [57] [58] . — Tihk 78 H[59],
W AZRMTENCERN, HHEN, ERTETAN, B AFFEE N2 LE R 2 iz R A (R
A, SEA, GEA, HA NS A)KELE NHB F RN XG0, NHB XK 2 5l e 5
NHB AHCHE R Z S 5. Billn, 5EaANFEAHLL, UGTIAL B [ (1 5748 T iF W 5 0 91 B hos
A )L R BT 2 IS i R 38 I 52 [60] . H AR — T2 T NHB KA R 5 A B0 70, 45 - 8n H
FEISF Do) A S 3t X (3 4 J LA P RERE 5 NHB ()7 [61]. S5 F 5 b i 5000 2 A #iE )L NHB & 1500
B TR, DURHTE L NHB &9 % LA R IR AT G T2 d el A )L, 5 5 5 RO IR & 4L 4
DS IR AR SR [62] . [RI, NHB &I SRt DL S A 9%, AT LAYE 22 B J8 A3 b X K REAS B A7 4 5%
WE9E, 753 FE NHB FATH 4% A
8. BEE%E

EI AT AR P AT IR A 22 Rl R 22 51 2 NHB, Jrb i 41 H I A2 AN o] 20 A0 o LA & A 355 ke o i
5 19 7 R 1 = s 1 O 1 5 N 2 O U B T 1 Rl LR =
24 0 0L D0 F = L SRR AR A ML R A R S e Sk — Rl B N ALML, R AT TS
FEBE LI 0.4%~2.5%, 8 T RFRACE, MEEIT], (H7EE LG BB SOl R, AT NHB
1 & A R 18 I [63] [64]. — TR 7E M 8% 1412 441211 NHB &L, 68%I1 & LT i 2 G AW [H . 5 % NHB
LRI 3 I PR IR R e . TR R (YL A IF M A I 5 L) R LIE 9% . S5 NHB 41
LB PR TR TR A 25 A TR 3 (R e 5 ML A/ S I i L), CORETA ) LI I R I 5 /0 H 1T [38] . 7R —
THUREE T T APF 70 A1 B2 7 ke ol P AN BT 2 1T R 5 UM AN 1T, S EUIB LT K FT i [65] . DRIk, AT LA T fi#
B A AN MR AT 2R R, I LEFE AR, 75 NHB R A ARt T RE A I (AR A,
R R R S MR
9. REESRE

NHB &4 ) LA AT ZA A AR, Kk, #647 NHB AR AR 7, it E i FATT
WA ARG GREZ T, BEEERRZATA T T UL EN . ST REEZ 500 UL SR 2 MR
WEHLE ARG, Hokii % LIRS I KL NHB, FaH7 2 0F 5t LU R HLE], 9 NHB 4
MG 748 F o
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