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Study on clinical characteristics and influencing factors of pulmonary hemorrhage
in extremely low birth weight infants
ZHANG Zhenzhen' , YANG Yang®,SUN Yan',LIU Yuning'
(1.Neonatology Intensive Care Unit , Henan Provincial People’s Hospital , Henan Zhengzhou 450000 ,China ; 2.Department o f
Medical Imaging ,Children’s Hospital A ffiliated of Zhengzhou University , Henan Zhengzhou 450000 ,China)

[ Abstract] Objective To investigate the clinical characteristics and risk factors of pulmonary hemorrhage in extremely low birth
weight infant (ELBWI). Methods A retrospective analysis was made on 175 cases of ELBWI admitted to Neonatal Pediatrics
intensive Care Unit of Henan Provincial people’s Hospital from August 2019 to August 2023. According to the occurrence of
pulmonary hemorrhage during hospitalization, the patients were divided into pulmonary hemorrhage group (37 cases) and control
group (138 cases). The 145 surviving children were divided into group 1 (22 cases) and control group 1 (123 cases) according to
whether they had pulmonary hemorrhage. The clinical data of each group were collected and compared, and multivariate logistic
regression was used to analyze the risk factors of ELBWI. Results Among the 175 patients with ELBWI, the incidence of pulmonary
hemorrhage was 21.14 % ,the case fatality rate was 18.92% ,and the median age of pulmonary hemorrhage was 3 (2,6) days. The
birth weight of the children in the pulmonary hemorrhage group was significantly lower than that in the control group (¢t =
—2.339) , the endotracheal intubation rate in the delivery room (X?=4.414) was significantly higher than that in the control group,

and the ACS utilization rate (X*=5.618) was significantly lower than that in the control group,and the differences were statistically
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significant (P<C0.05). The platelet count (PLT) in the pulmonary hemorrhage group was significantly lower than that in the
control group (t=—4.269) ,while the mean platelet volume (MPV) was significantly higher than that in the control group (¢t =
2.159) ,and the distribution of vasoactive drugs and PS in the pulmonary hemorrhage group was significantly higher than that in the
control group (X* values were 5.942 and 5.456, respectively) , and the differences were statistically significant (P <C0.05). The
distribution and mortality of grade [l —IV RDS,EQOS and severe BPD in the pulmonary hemorrhage group were significantly higher
than those in the control group,and the differences were statistically significant (X* values were 20.024,5.982,9.769 and 17.241,
P <C0.05,respectively). The distribution of NEC (X* =4.860) , cholestasis (X* =5.523), [l — IV ICH (X* =4.689) , hospital stay
(t=3.134) ,0xygen time (1 =3.298) and invasive ventilation time (z =4.353) in the first group of pulmonary hemorrhage were
significantly higher than those in the control group, and the differences were statistically significant (P <Z0.05). Multivariate
Logistic regression analysis showed that the use of ACS (OR=0.277,P<(0.05) was a protective factor for pulmonary hemorrhage
in ELBWI, the reduction of grade [l — IV RDS (OR =3.236,P <(0.05) and PLT were independent risk factors for pulmonary
hemorrhage in ELBWI,and the risk of pulmonary hemorrhage in children with PLT<C100 X 10" /L. was 12.477 times that of PLT>=
150X 10°/L,and PLT was 100X 10° /L. The risk of pulmonary hemorrhage in children with L~<C150X10°/L was 3.087 times
higher than that of PLT=150 X 10° /L. (P <(0.05) . Conclusions Rational application of ACS can effectively reduce the risk of
pulmonary hemorrhage in ELBWI,and the reduction of grade [l — IV RDS and PLT can increase the risk of pulmonary hemorrhage.
ELBWI with pulmonary hemorrhage is associated with prolonged invasive ventilation and oxygen use, and a poor short-term
prognosis.
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Table 1 Comparison of perinatal factors between pulmonary hemorrhage group
and control group [n( %), x =5, M(Py,P;;)]
it H it £ 1L 20 (n=37) Xt 2] (n=138) X2/t/Z P
ISOINESE 3
T (5 /2o 24(64.86)/13(35.14) 80(57.97)/58(42.03) 0.575 0.448
R R 27.44+1.52 27.84+1.67 —1.447 0.150
AR () 805.14+121.72 853.194+110.16 —2.339 0.020
e 30(81.08) 111(80.43) 0.008 0.930
e 12(32.43) 51(36.96) 0.259 0.611
R EEE 23(62.21) 59(42.75) 1.414 0.036
1min Apgar ¥4 (5 7(5,7) 7(5,8) —0.760 0.447
Smin Apgar PE4 (43) 8(8.9) 8(8.9) —1.312 0.190
RS
ZEBEAE R () 30.8444.92 31.43+4.44 —0.678 0.499
ACS 29(78.37) 127(92.03) 5.618 0.018
7 HI T R 18(48.64) 85(61.59) 2.019 0.155
b e 4(10.81) 13(9.42) 0.064 0.800
I A9 300 e oL 9 9 20(54.05) 68(49.28) 0.267 0.606
U 4% 400 8 R 7(18.92) 32(23.19) 0.307 0.579
7 i SR 4(10.81) 26(18.84) 0.819 0.365
F 2 Bb 28 533 B 4E 1 E H0 A0k M Th Bk TIERB LB X 5. M(Py.Prs).n(%)]
Table 2 Comparison of blood routine,coagulation function,and treatment status between
pulmonary hemorrhage group and control group [ x =5, M(P,;,P:;),n(%)]
it H Jiti 4 1L 41 (n=37) XF B4 (n=138) t/Z/X* P
PLT(X10°/L) 140.894:72.74 195.26467.73 —4.269 <<0.001
MPV({L) 10.77+2.17 10.23+1.00 2.159 0.032
PT(s) 18.65(15.82,22.35) 18.26(16.40,20.70) —0.155 0.877
APTT(s) 73.85(62.70,88.60) 76.40(63.10,100.20) —1.031 0.303
FIB(g/L) 0.95(0.64,1.49) 0.90€0.74,1.27) —0.246 0.806
1M 3 B4 PO vE 6(16.22) 39(28.26) 2.435 0.119
HiE Y 30(81.08) 82(59.42) 5.942 0.015
i1 PS 33(89.19) 97(70.29) 5.456 0.020
P& 16(43.24) 79(57.25) 2.305 0.129
2.3.2 Jfi i o 28 55 3 BE 40 o S K gE R OFRUG 6 2 2.3.3 & % ILI KB G 9T 7 @ 8 2Tk

Jili 4 M 48 1 ~ IV 4% RDS.EOS, & & BPD f443
A FCT- R & TR 2R ERYA S
PR (P <C0.05) 5 11 fifi 1l 2H 55 % B2 hsPDA |
T B I Y F R T WA hsPDA | DIC #) 43 fi tb
L ESHHG I EE X (P>0.05), L3 3,
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Table 3 Comparison of complications and prognosis between pulmonary

hemorrhage group and control group [n( %) ]

i H Jili i 20 (n=37) X ER 41 (n=138) X2 P

hsPDA 22(59.46) 65(47.10) 1.782 0.182
T B A% IS T AR T hsPDA 10(27.03) 28(20.29) 0.779 0.377
I ~IV#% RDS 18(48.65) 20(14.49) 20.024 <<0.001
EOS 25(67.57) 62(44.93) 5.982 0.014
DIC 6(16.22) 16(11.59) 0.225 0.636
& fF BPD 13(35.14) 18(13.04) 9.769 0.002
BT 15(39.54) 15(10.87) 17.241 <0.001

F4 MM ASHE 1 AFREREBTHEROERE (). x=s]
Table 4 Comparison of complications and treatment between pulmonary

hemorrhage group 1 and control group 1 [n(%),x + 5]

el il i 1 2H (n=22) XA 1 4 (n=123) X%/t P
NEC 9(10.91) 24(19.51) 4.860 0.027
T BT ARTHM NEC 1(18.18) 9(7.32) 1.532 0.216
R AR 16(72.73) 56(45.53) 5.523 0.019
[~ 1V ICH 4(18.18) 6(4.88) 4.689 0.030
ROP 18(81.82) 71(57.72) 3.434 0.064
A B i ] () 82.364+12.10 71.60+15.24 3.134 0.002
JHE ] () 64.63+£18.91 47.18£23.48 3.298 0.001
A3 A 1A RO 23.09+17.44 10.52+13.88 4.353 <<0.001
T A3 A 1] (RO 20.45+11.85 16.79+15.01 1.083 0.281
2.4 M ELBWI Bifi tH 1 B9 % B & Logistic [E]3 TR~ N % RDS.PLT #l /& ELBWI Jifi i}
ST LAY 3 37 fE B P R, Herh PLT<C100 X107 /L /Y 8 L
Xof bR A T 3 AR SRR R R AT 2 SR A il I F XU S PLT =150 X 107 /L 19 12,477
% Logistic [H1JH 43 #r, HHols PLT DL <100 X107 /L, £ ,PLT & 100X 10° /L~<150 X 10° /L Wy L %
100X 107 /L.~<C150 X 10° /L. fM=150 X 10°/L 4 )2 Az fil Il A XU & PLT =150 X 10° /L 1 3.087 1%,
HEAT oA 25 R R L i ACS J& ELBWI fili 4 ifit 9 W# S5,

£5 205 ELBWIEGH MY £ EE Logistic B34 47

Table 5 Multivariate logistic regression analysis of factors affecting pulmonary hemorrhage in ELBWI

S B Wald x? P OR 95%CI
ACS —1.483 6.726 0.010 0.227 0.074~0.696
Il ~ V4% RDS 1.174 10.293 0.001 3.236 1.579~6.633
100X 10 /L<PLT<C150X10"/L~ 1.127 4.758 0.029 3.087 1.121~8.502
PLT<C100X10%/L" 2.524 18.208 <£0.001 12.477 3.914~39.772

" L PLT>=150X10°/L A& M,
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GET-40) 716 22 B (FETE A1) o A7 16 41 7= s U8 #f
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WP ARG, 4 22 5 A Ge it 22 3 L (P<C0.05)
FENG AL SR T- AR ) Ve ™ 2 G TR A
WEZY I~ IV 4t RDS.JF % .EOS.DIC 4 i s
IR iR A2 K 1min Apgar ¥F43.5min Apgar
PE4y i a0 A L R L S LR H A, 22 S T
it B L (P>0.05), W% 6,

x6 GEASETABRFHEZRMLEE n(Y%) . xts,M(Py,Pr)]
Table 6 Comparison of perinatal factors between survival and death groups [n(%),x +=5,M(P,; P )]

i H G4l (n=22) T4 (n=15) X/t/Z P
HECB /2o 15(68.18)/7(31.82) 9(60.00)/6(40.00) 0.262 0.609
e 17¢77.27) 13(86.67) 0.531 0.466
i 7(31.82) 5(33.33) 0.010 0.920
7 A 9(40.91) 14(93.33) 10.421 0.001
s GED 27.42+1.43 27.40+1.72 0.035 0.972
AR () 832.73+107.71 764.67+133.20 1.714 0.095
Imin Apgar 343 (49 7(5.8) 7(5.7) —0.144 0.886
5min Apgar W43 (40) 8(7,9) 8(8,9) —0.098 0.922
ACS 20(90.91) 9(60.00) 5.039 0.025
FEHT N E 11(50.00) 7(46.67) 0.040 0.842
1L 3% BV T TE 6(27.27) 0 0.008 *
1L % P25 ) 19(86.36) 11(73.33) 0.970 0.325
M~ V% RDS 9(40.91) 9(60.00) 1.301 0.254
1 12(54.55) 4(26.67) 2.824 0.093
EOS 15(68.18) 10(66.67) 0.009 0.923
DIC 3(13.64) 3(20.00) 0.262 0.609
Jili 4 1L 75 L #2 (mmol /L) 2.49(1.60,3.58) 2.60(1.60,4.50) —0.356 0.722
Jiti 1 5 LR (mmol /1) 3.76(1.97,5.88) 8.60(2.45,12.10) —1.423 0.155
i ) i B 1] (R 4(2,10) 2(1,3) —2.015 0.044

;" Fisher K5 #8375 .

3 it

HHEIE o R LI S I e R 25 K,
ELBWI fili 4 Ifi. & 6 %4 11.0% ~23.9 %7, A B
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W AR ST B il a4 7 B A A A L B K
— 71 ] B S R A ACS i & B A A 56, 75—
7518 A B GE AT B T B0 I B ) 2 R Ak Kk
AEURH DG 1 220 I 5 497 38 e i B XU

3.2 PLT # MPV 5Hfi i i g9 3% &

MR, PLT B T 25 & il i 72 0 4
A BT BE IR A S im0 A ) SR AR NG . B A A
PR 5F B T R S B0 m . PLT AT LAAE SRy 1A il
LB I 1 ™ R B SO R AR AR . AR
7~ PLT IS, il i XGRS 8% K, PLT<C100 X 107 /L
B ER LB S I XURS J& PLT =150 X 10° /L LY
12.477 %, MPV ¥ PLT 74k it PLT ThfE
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