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(WE] B&  SrERH A LA LL ST 5 A LI R R 5 S FET R, SR 98 B il 22 AT
AU AR A A TSR M K IE . 73k I 4E 2008 4F 1 2 2014 4F 12 18] 480 46 T3 A LAY I IR 7%
BE, AMIARFRAEG . ASFEHAERRT . BARE . RSFEER ASFEH A LRSS, FIE T AET A LR =
WIS N ER | FET R RAET- g st SR 41910 FHERSH A JLHFET: 480 B, JRIERN 1.1%, Hoph =
JURHEE 1.7% . 2 A LSRR 0.7%; BB Az JLIRAEIE N 2008 411 1.4% B 2 2014 4R 119 1.1%, LA ZE B
<32 JA R LRI AER TR <1000 g B2k LR s RIS WL . B JLRR J LA AR R B/ N 48 e b
o, LR AR SR T . AR R RRAIR, SRR . AR J LSRR LU B R (1.31% vs 0.92%,
P<0.05) . AETZHAE LA IR = 00 5 I R 0005 61.3%, AIE Pk S (29.4%) , MRFEERE (16.9%) ,
G SE (16.9%) , MHILENEN (14.0%) , Farssa (12.3%) 4. 480 FISLTR A )L A2 )5 24 h NAET:
FH 5700, 15 11.9%; 2~7 dFET=4 181 ], 15 37.7%; 8~28 d JET=# 24215, 1% 50.4%. Tl 3 (AT B Ay . Jalegjy |
HAEBEE . PP ZRGAE ., 2008~2011 4F AN 30 25 S E i AR ) LSBT i e E 2R, 2012~2014 4F LUSR YL
e BT, PR E ZEAE S AR RS <32 AR L. AR <1500 ¢ BiE LRSS 24 h INAETRIE
JLB e E SRR ;B A IR 32~<42 Ji . HUAEKER 1500~4000 ¢ 245 8~28 d A JLAET- iy dne = E A
A )LE BRI L AT IR N 480 Il AN RBEGAE T (—2% ) B Y 54.4%; Q3 Sk T g st ( — 9% )
di 23.3%; PHHOHUR BN AR R NANBCAIRIT T (=9) 19 22.3%, 456 B ) LEGA /KRR,
WACRA RS, JUHR IR /N SO A R AR AR LA AU R T s I ek o im0 B, i A
JUBGL S, BRI LEKRARE O, SRR LAET S T 2t
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Mortality rate and cause of death in hospitalized neonates: an analysis of 480 cases

XU Feng-Dan, KONG Xiang-Yong, FENG Zhi-Chun. Department of Pediatrics, Bayi Children's Hospital Affiliated to
Clinical Medical College in PLA Army General Hospital of Southern Medical University, Beijing 100700, China (Feng
Z-C, Email: zhjfengzc@]126.com)

Abstract: Objective To investigate the mortality rate and the cause of death of hospitalized neonates. Methods
The clinical data of 480 neonates who died between January 2008 and December 2014 were collected. The mortality
rates of neonates with different gestational ages, birth weights, sexes, and ages in days were analyzed. The abnormal
perinatal factors, cause of death, and death grade were summarized. Results Among the 41910 hospitalized neonates,
480 (1.1%) died, and the mortality rates of preterm infants and full-term infants were 1.7% and 0.7%, respectively.
The mortality rate of hospitalized neonates decreased from 1.4% in 2008 to 1.1% in 2014, and the decrease was more
apparent in the preterm infants with a gestational age of <32 weeks and the neonates with a birth weight of <1000 g.
Among preterm infants and full-term infants, those with a lower gestational age tended to have a higher mortality rate,
but post-term infants had an increased mortality rate. The infants with a lower birth weight tended to have a higher
mortality rate. Male neonates had a significantly higher mortality rate than female neonates (1.31% vs 0.92%; P<0.05).
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Among the neonates who died, 61.3% had definite abnormal perinatal factors, including abnormal amniotic fluid
(29.4%), premature rupture of membranes (16.9%), placental abnormality (16.9%), fetal intrauterine distress (14.0%),
and abnormal umbilical cord (12.3%). Among the 480 neonates who died, 57 (11.9%) died within 24 hours after birth,
181 (37.7%) died within 2-7 days, and 242 (50.4%) died within 8-28 days. The three most common causes of death were
infection, birth defect, and respiratory distress syndrome. The most common cause of death was respiratory distress
syndrome in 2008-2011 and infection in 2012-2014. Respiratory distress syndrome was the most common cause of
death in preterm infants with a gestational age of <32 weeks, neonates with a birth weight of <1 500 g, and neonates who
died with 24 hours; infection was the most common cause of death in neonates with a gestational age of 32-42 weeks,
neonates with a birth weight of 1 500-4 000 g, and neonates who died within 8-28 days. Neonatal asphyxia was the major
cause of death in post-term infants. Inevitable deaths (grade 1) accounted for 54.4%, deaths that could be avoided under
certain conditions (grade 2) accounted for 23.3%, and deaths caused by concerns about prognosis or economic reasons
(grade 3) accounted for 22.3%. Conclusions In recent years, the treatment of neonates has gradually improved, and
the mortality rate of neonates is gradually decreasing, especially in neonates with low gestational age and birth weight.
Important measures for reducing the mortality rate in neonates include enhancing perinatal management, reducing
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abnormal perinatal factors, preventing infection, and increasing parents’ confidence in treatment.

[Chin J Contemp Pediatr, 2017, 19(2): 152-158]
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AR JLAE T B R A i [ 5 R DX R 7 7KK K
FEZUE . Uk ASIREK R SRR —
2016 4F WHO A A (&4 s 3kopT 2B LAE T 3%
M 2008 4EfF) 2.35% [ ZE 2015 4F11 1.92%, HPH
AN 2008 4EHY 0.12% [ % 2015 4E11) 0.09%, K
FIAE M 2008 4E 11 0.3% [% 2 2015 419 0.22%, &
= M\ 2008 4F119 0.43% [ 2 2015 4R 1 0.36%, H[E
M 2008 4FF) 1.01% [ = 2015 4EHY 0.55%", 7R
W A JLAE T R AK T 2 ERCE K, BT
KBER, HHTREBHEN, LRI
JLFET R, G/ RIKER 2. ARBF5XTIE
TR A LI R OB AT B 140 B, RS [ AR
. A ARG SR . SRR AR H i
A LR SE R AT R 2R, N WF5E il
ARG A LR AR BB X SR G SR BE BRI S
1 #ERERE
1.1 HARIFH
B 2008 4E 1 H % 2014 4F 12 A ERFK
= i 2 S e B T N\ — L B2 e A LBHIT A7 A
BEAFEIS <28 d. 25 R AAET- 1Y 480 BilEi A L ({45
M BEZs R AE T B M BE S 72 h NAET- ) 1Y
G RGERE . HEBR AR St AR R AR TR
1.2 &HRE

WesE OS] . ABEAERE, AR . AR
RE, A AN TENFESERELR
A BOR; LRI AR . MR, I

KRGk A 45 8 LU BILBE RS . 22
PG BB AT IR G OFAE . SFOK . B IE
LA

O A IEAE Qi py o ol . PR IR A 2R S
3l Bk
598 KM (patent ductus arteriosus, PDA ) | J& ¥t
PEBO (LS E AN e sk g | B2l 2 s v R
YA B NRR BT AR LM AR . LR MR A . B
A WOIRE &, DL e LG AE ) o il
Bk L= B AR L sk S H P i (hypoxic-
ischemic encephalopathy, HIE ) . IRFE1E/Ng 24
& (necrotizing enterocolitis, NEC ) %535 Jii it 12 Wi
FRYEAR 4 A5 9 05E 4 W SRR JLag ) P
P PRk 2k (1CD-9CM) e st R A
1.3 FitFESHR

I H] SPSS 19.0 GEit AT R AL B . 114
TORLHEIEL + pRifEZE (R+s) Fon, P4 LA
KT e ke, ZA1R] LSRR R T 225045 1t
BORRHRE R, AN LERA AR, SMFE
2 K6 S B9 R T Fishers BiYIMER . P<0.05 K
ERAGIEE L.

It ( respiratory distress syndrome, RDS ) |

2 #R

21 AEHARRRIEILRIEEALLE

2008 4E 1 H & 2014 4F 12 3 4E B 4= L 3
41910 171, AEBEHTA )L EECRIR = J LAG R A 1B 4T
IR, LK 1, 41910 #E4E L AET: 480
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Bl (1.1%) o B8N, FREtsE, (Hiad ™ B IL 24062 6, FETZ 179 1 (0.7% ) , HAET:
JURERE TR HIL: 17688 il 577 JLHFET: 297 S 37.3%, 2008~2014 4FHT 4 ) LR R A B4R
B (1.7%) , ST RN 61.9%, HPaE <28  FREEHY, M 2008 4E1K) 1.4% (&2 2014 451 1.1%,
JE R LR AE R 26.7%, JlE 28~<32 AR =)L Hop il R L = R R LR AR R MR A &
WA 3.7%, JGiE 32~<37 JE = LRAER 0.8%; W22,

&1 2008~2014 FARREHERIIEILBGAMBR LR (6] (%) ]

WA 2008 4F 2009 4F: 2010 4 2011 4% 2012 4% 2013 4F 2014 4% &t
(F) (n=3241) (n=4884) (n=5093) (n=6325) (n=7466) (n=6864) (n=8037)  (n1=41910)
<28 13(0.4) 14(0.3) 24(0.5) 37(0.6) 52(0.7) 40(0.6) 97(1.2) 277(0.7)
28~<32 211(6.5) 273(5.6) 322(6.3) 462(7.3) 464(6.2) 421(6.1) 709(8.8) 2862(6.8)
32~<37  111534.4)  1636(33.5)  1680(33.0)  2178(34.4)  2809(37.6)  2342(34.1)  2789(34.7)  14549(34.7)
37~<42  1875(57.9)  2932(60.0)  3042(59.7)  3624(57.3)  4114(55.1)  4050(59.0)  4425(55.1)  24062(57.4)
=42 27(0.8) 29(0.6) 25(0.5) 24(0.4) 27(0.4) 11(0.2) 17(0.2) 160(0.4)

£ 2 2008~2014 EREHAERBBRTFEILFERRTL (% (/N) ]

ARG

(JA)

<28 385(5/13)  42.9(6/14)  37.59/24)  24.3(9/37)  23.1(12/52)  30.0(12/40)  21.6(21/97)  26.7(74/277)

28~<32  8.5(18/211)  5.9(16/273)  4.7(15/322)  3.2(15/462)  2.4(11/464)  3.6(15/421)  2.3(16/709)  3.7(106/2862)

32~<37  0.5(6/1115)  0.4(6/1636)  0.8(14/1680) 0.5(10/2178) 1.3(36/2809) 0.8(19/2342) 0.9(26/2789)  0.8(117/14 549)

37~<42  0.9(17/1875) 0.7(21/2932) 0.7(22/3042) 0.7(25/3624) 0.9(38/4114) 0.7(30/4050) 0.6(26/4425)  0.7(179/24062)

=42 0(0/27) 0(0/29) 0(0/25) 4.2(1/24) 7.4(2127) 9.1(1/11) 0(0/17) 2.5(4/160)
AiF 1.4(46/3241)  1.0(49/4884)  1.2(60/5093)  0.9(60/6325) 1.3(99/7466) 1.1(77/6864) 1.1(89/8037) 1.1(480/41910)

T n ARERIET I A LR, NACEREBEH A LA,

2008 4F- 2009 4F- 2010 4F 2011 4F 2012 4F 2013 4F 2014 4F At

22 ARHAEKENEILFILELE = 480 FIFET A LAY, IEE AR L 187 i
2008~2014 A=A [m] H A A JF A2 L e FE 56 (40.0%) , %A E L 283 ] (59.0% ) ,

PIH B N, DL AR <1000 ¢ B4z LY AR T L 167 4] (34.8% ) , HAKHAAE L

S VER R R (1 2009 4R 60.0% [ 2014 69 14 (14.4% ) . W3 3,

1) 26.0% ) 5 HAERE AR, B L SR

%3 2008~2014 EXRRHAEGEEREFEILFIERTH [% (W/N) ]

WA ) 2008 4F 2009 4 2010 4F 2011 4E 2012 4E 2013 4E 2014 4E &t
<1000 42.9(6/14) 60.0(6/10) 54.4(6/11)  50.0(8/16) 54.4(12/22)  282(11/39)  26.020//77)  36.5(69/189)
1000~<1500 10.1(13/129)  6.0(12/200)  7.4(18/244)  3.0(11/362)  3.2(12/372)  3.3(12/368)  3.4(20/590) 4.3(98/2265)
1500~<2500 1.0(10/1046) 0.7(10/1490) 0.8(12/1515) 0.7(14/1965) 1.2(28/2313) 1.0(21/2011) 0.8(21/2494) 0.9(116/12834)
2500~4000  0.9(16/1875) 0.7(21/2970) 0.8(24/3086) 0.6(24/3703) 1.0(45/4413) 0.8(31/4099) 0.6(26/4503) 0.8(187/24649)
0.6(
1.1

>4000 0.6(1/177) 000214  0.00/237) 113279  0.6(2/346) 6(2/347)  05(2/373)  0.5(10/1973)
&t 1.4(46/3 241)  1.0(49/4884) 1.2(60/5093) 0.9(60/6325) 1.3(99/7466) 1.1(77/6864) 1.1(89/3037) 1.1(480/41910)
e ARERIETHAE LB, NACEREBHTE LB

2.3 AEMANFEILHREELLE TR A L FE 2R N 2008 4F 1 1.88% [ 22 2014

41910 1] 4= FAE Be B A= L 55 1 24 341 191], Y 1.28%, HZERLSGIH#E X (P=0.06) ;

T 319 ] (1.31%) 5 2t 17 569 i, FE1- 161 PR3 A2 JLAG FE R M 2008 411 0.75% T2 2014 4F

%1 0.92% ), BB A=) LI S 2ot ( P=0.00 ); [ 0.87%, A5G FE L (P=0.81) . W3 4.
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&4 2008~2014 EAREMERNFEILKRIIEELLE (% (/N)

Ay Frk Lk X8 P fE
2008 1.88(36/1911) 0.75(10/1330) 6.395 0.01
2009 1.24(35/2815) 0.68(14/2 069) 3.856 0.05
2010 1.14(33/2978) 1.28(27/2115) 0.302 0.58
2011 1.13(42/3711) 0.69(18/2614) 3.210 0.07
2012 1.43(62/4321) 1.18(37/3 145) 0.929 0.34
2013 1.30(52/4 000) 0.87(25/2864) 2.745 0.10
2014 1.28(59/4 605) 0.87(30/3432) 2.980 0.08
il 1.31(319/24341) 0.92(161/17 569) 14.002 0.00

T n ARFRIETTH A LBIEL, N ARIRAEBEHT A LBIEL

24 RTUHEIILEFHREERZSW

480 BIFET A= LA ARG FE= 0 5 8 2 0 o
61.3% (294/480) . FH WA R HZERN: FK7
(AR LE Y ST UNE S/ SUE 415 UL N K= 2 &)
141 1, 5 29.4%; JREERRE 81 41, K 16.9%; M
R (MR AR R, M. ArERE. BRHM
RBAR GBS ) 81 1, 5 16.9%; MILENE
67 6, N 14.0%; B SR (ALFE I e
A . A . KM s ek B kA )
59 B, M7 12.3%; AEURIIHEIRGE 30 41, 5 6.3%;
UERAE 24 1, 5 5.0%; FERTEIN 1S B, 5 3.1%;
ANRZEL 5B, & 3.1%; IR 13 1),
07 2.7%; 0 12 49, 5 2.5%. WA 1,
2.5 AEETHFEAEL

480 AL T BT A L, AJE 24 h AL TS
570, 5 11.9%; 4:J5 2~7d ST % 181 fl, (&
37.7%; )5 8~28 d BET- 4 242 19, i 50.4%.

£ 5 2008~2014 F£F4E)LIETHEERFE RIRAL

2.6 FEILFETERSSHT

HI 10 AP FET R R Dy SRy, A SR, PRI
FIZEAIE, FAEJLELR, Wi, Rt/
Ziln o, A LGSR, PR,
PRI, VRS, 2008~2011 AERFIEFHE 255 1E
SRR LT R BRI, 2012~2014 AEIFIE
WEEAEIR 255 3 058 4 7, iHr A L YL iz
B EEAET R . WLk S

40.0
35.0 4
30.0
25.0 4
20.0
15.0 A
10.0 4
5.0
0+

Mgkt (% )

B RTHEIILEFHRERRS N

[% () ]

E 2008 4F 2009 4F- 2010 4E 2011 4F 2012 4% 2013 4F 2014 4F Bt
(n=46) (n=49) (n=60) (n=60) (1=99) (n=717) (n=89) (n=480)
JR Y 21.7(2) 28.6(2) 25.0(2) 21.7(1) 37.4(1) 26.02) 33.7(1) 29.0(1)
2 Bl 21.7(2) 26.5(3) 15.0(3) 18.3(3) 17.2(2) 33.8(1) 23.6(2) 223(2)
RDS 37.0(1) 30.6(1) 33.3(1) 21.7(1) 9.1(4) 10.4(3) 16.9(3) 20.2(3)
B LER 10.9(4) 4.1(4) 8.3(4) 10.0(4) 5.1(6) 7.8(4) 4.5(6) 6.9(4)
Jiti e it 2.2(6) 2.0(5) 3.3(6) 8.3(5) 13.1(3) 3.9(6) 7.9(4) 6.7(5)
NEC 2.2(6) 2.0(5) 5.0(5) 1.7(9) 7.1(5) 5.2(5) 5.6(5) 4.6(6)
HIE 4.3(5) 2.0(5) 3.3(6) 5.0(7) 3.0(7) 2.6(8) 2.7(7)
NN 6.7(6) 3.0(7) 1.3(9) 2.2(7) 2.1(8)
Fist P S I 2.0(5) 3.3(8) 1.009) 1.3(9) 2.2(7) 1.5(9)
DR 1.7(9) 1.0(9) 1.3(9) 1.1(9) 0.8(10)
JiFE TN 3.9(6) 0.6(11)
Jiti By ki 3.3(6) 1.0(9) 0.6(11)
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AR NGRS <32 J] i B e A AR LR
—AET R PRI A A LR G AL, LU A L
Y, A BRREHESS =0 AR 32~<37 JRY
L L 37~<42 JA R R H L EESE TR A 2

&6 2008~2014 AR H AR EILEEFRTRERIAGL

BrA LG, OO AR BB, PRICE E 2Rk
HESE =75 a9 LAY B 2 28T T e PR A L
=H, HUCO HABE POopT R LS. L3R 6,

=)

[% CIf; ) ]

SEH <28 Jil (n=74) 28~<32 Ji] (n=106)  32~<37 JH (n=117)  37~<42 Ji (n=179) = 42 J] (n=4)

B L 25.7(2) 22.6(2) 30.8(1) 29.6(1) 25.02)

HH A B 18.9(3) 22.6(2) 19.7(2) 22.3(2) 25.02)
RDS 33.8(1) 26.4(1) 15.4(3) 20.7(3)

FEILER 4.1(6) 8.5(3) 5.1(6) 7.3(4) 50.0(1)

ity 14 1 5.4(5) 6.6(4) 8.5(4) 6.1(5)

NEC 6.8(4) 2.8(5) 6.8(5) 3.4(6)

HIE 6.6(4) 2.6(6)

AT AR R T A L L AR T R A I
FAAZEEAE, H A LIRS, R Oy A= Bk b R
Ry ARG R AR AR B A LT A AR T TR R R R
B A ZE AR . BT AR LRGN A B b AR A
i 1500~2499 g & 2500~4000 g Y387 A4 L) %

F7 2008~2014 EARRIBEGREFEILEZRTIEERIRAL

FET I R R Y, O AR B, IR A 25
BHEHESS =075 B RJLEZSCT R Rt A= B,
H WA LR, R 8 255 AR RS =4
Wk 7,

[% (Mifii) |

B <1000 g 1000~1499 g 1500~2499 g 2500~4000 g >4000 g
(n=69) (n=98) (n=116) (n=187) (n=10)
i) g 26.1(1) 22.4(2) 31.0(1) 29.9(1) 30.02)
A B 232(2) 20.4(3) 21.6(2) 22.5(2) 40.0(1)
RDS 26.1(1) 26.5(1) 17.2(3) 18.7(3) 20.0(3)
A L= R 5.8(4) 6.1(5) 6.9(5) 7.5(4) 10.0(4)
it £ 1L 7.2(3) 7.1(4) 7.8(4) 6.4(5)

S5 24 h NAET 1Y EZL RPN PR 25
i, OB LRY, . B LEE; 2~7 d3ET
() 2 By A b, RO AR LR, B
B 2R A AEHESS =0 8~28 d BT FZ A
A LIRS, R A IFICE I ZR AR, ARk
BaHESE =07, WL 8,

2.7 RTEBETENER

480 BIFET= /LR, 261 J& T AT BE AT ( —
), 5 54.4%; 112 BPRTEE, FKEAOBUEK
FRITIRAETS, B TR A vl Redk st (
90) 115 23.3%; 107 BT RO, (HEKHEH
O SR 28355 4 SR R B R T S 80T (=
90 ) M 22.3%. 480 FIFET L, FET R KT

MEHRET = ~ “ R 219 6] (45.6% ) , Hr
A RS <28 JE Y 5 45.9%, JBy 28~<32 JE 1Y K
48.1%, MGt 32~<37 Jil i 43.6%, fiGi 37~<42
JER Y 44.7%, W39,

* 8 2008~2014 EAREERBEILTHEILNEERTIE

ERNRfL (% (WA ) |

<24 h 2~7d 8~28 d
Fel (n=57) (n=181) (n=242)
A )L 24.6(2) 28.7(2) 30.2(1)
AR B 10.5(4) 29.8(1) 19.4(3)
RDS 36.8(1) 14.9(3) 20.2(2)
A LE R 12.33) 5.5(5) 6.6(5)
Jit7 £ 1 1.8(6) 7.2(4) 7.4(4)
NEC 4.5(6)

)L 5.3(5)
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R 9 2008~2014 T FHEILHIETZELHTM

[ %] (%) ]
Fiy (J5) n —%% % =%
<8 74 40541)  18243)  16(21.6)
28-<32 106 55519  23217)  28(26.4)
30-<37 117 66(364)  2723.1)  24(20.5)
37-<42 179 99(553) 420235  38(21.2)
) 4 1(25.0) 2(50.0) 1(25.0)
&3t 480  261(544) 112233)  107(22.3)
3 it

Bifi 5 25 0% K 7 1 4 s DA B A L E
PIEARBARW R, A LBET: R B W
2005~2007 4 3 [E A= JLAL T 250 5~ 4.54%o
4.46%0. 4.42%0"°, 2008~2011 4E3% EH Az JLIET
RAPHN 10.2%0. 9.0%0. 8.3%c. 7.8%0 ", Fij+t:
— IR ZE U EE T NICU 2000~2012 4F 8899 {4 Hi A=
Jif iy <32 JE L LI IR IR GOk, S5 R B
JLIREFER I 2000~2004 -1 12.6% B ZE 2009~2012
AR R .29 PP — TR 5T &R . NICU fF B Bt
A= LB BE 2R A 2007 4 1) 8.2% R 25 2012 4F 1Y
7.7%", EPN—TH5EER U 2002~2006 4 R
= IURAEZ M 1.59% &3 2007~2011 4E1) 1.16%,
JEHUIRAEA M 1.60% B 25 2007~2011 4F19 0.96%
2011 4F Zou %5 " AE TN 39 I BE I Y 28
JALL = LEIG IR TR, = LR AER K 3.3%
N[ [ R sk 3 [R] — [ AN [ oo i 3 1% 3 A L
JERZE TR, 54 EIT TAEKFE. W&
I8 ™ R RN R S R A e, AR BoR
2008~2014 4EAE Be Az ) L KORL 7= J LR i L 415
SRR RG, (EOBTAE LR AL EE N 2008 AE 1Y 1.4% 2
2014 41 1.1%, PRI T BB ILRBER K #2

[,
=]}

=] o

R A e R R R S R AR LAE T ) A
R, RN, HAREBAL, et T,
ARTF5E 480 FIFET-H A L= L, R AR
LRl L, SENIMIR —8. ZiRER
XF R <28 JE iR R L L ROR B R A, )
KA 2007~2011 4F A= i i 25~27 Ji 5= LY
T B0 75.6%. 85.1% F191.1%"; 2 [
2003~2007 4FH A JRIE 25~27 FA R LIRS 25
WA 72% . 84% i 88%'", LAk, TR E M H

FE LKA KA BT R, 2010 48 H A iR ik 25~27
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