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Effect ofepidural analgesia pump discontinuation timing on delivery outcomes in preeclamptic parturients
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[ Abstract | Objective To investigate the effect of the timing of epidural labor analgesia pump discontinuation on delivery outcomes in
parturients with preeclampsia (PE). Methods A total of 109 preeclamptic parturients admitted to the First Affiliated Hospital of Xi'
an Jiaotong University from September 2021 to September 2023 were enrolled. Based on their preferences, they were divided into
Group A (epidural labor analgesia pump temporarily discontinued at 8cm cervical dilation.n=156) and Group B (epidural labor
analgesia pump discontinued after full cervical dilation,n=153).After fetal delivery,the epidural labor analgesia pump was restarted.
Propensity score matching was performed at a 1 : 1 ratio, resulting in 50 patients in each group. The duration of labor stages,
oxidative stress levels, pain-related mediators, and incidence of adverse outcomes were compared between the two groups.
Multivariate Cox regression was used to assess the impact of pump discontinuation timing on stress and analgesic indicators,and
binary log-binomial regression was used to calculate the relative risk (RR) of maternal and neonatal adverse outcomes. Results The
duration of the second stage and total labor was significantly shorter in Group A than in Group B (1=2.04 and 2.11,respectively,
P <C0.05).During the second stage of labor, Group A exhibited higher levels of catalase (CAT), glutathione (GSH), superoxide
dismutase (SOD) ,and glutathione peroxidase (GSH-Px) ,as well as lower levels of malondialdehyde (MDA) and nitric oxide (NO)
compared to Group B, with statistically significant differences (¢ ranged from 2.14 to 3.24.all P<C0.05).Additionally,Group A had
significantly lower levels of substance P (SP) ,prostaglandin E2 (PGE2) ,and 5-hydroxytryptamine (5-HT) during the second stage
(¢ ranged from 2.66 to 5.45.all P<C0.05).Compared to Group B.the incidence of composite neonatal adverse outcomes was reduced

in Group A (X* =4.68, P <C0.05), with significantly lower rates of premature rupture of membranes, placental adhesion, and
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amniotic fluid abnormalities (X* = 4,68, 5.66 and 4.68, respectively, P <C0.05). Conclusion For parturients with preeclampsia,

temporarily discontinuing the epidural labor analgesia pump at 8cm cervical dilation can shorten the second stage and total labor

duration,reduce oxidative stress injury, alleviate pain in the second stage, and decrease the risk of neonatal adverse outcomes,

premature rupture of membranes,and amniotic fluid abnormalities.
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Table 1 Comparison of baseline data between two groups of parturients before and
after propensity score matching (x =s,n)
VG e i VC Bt J
i H
A 4l (n=56) B4l (n=53) X2/t P A 4l (n=50) B4l (n=50) X2/t P
T () 26.2347.20 28.4743.20 2.08 0.04 28.2944.20 28.01+4.03 0.34 0.73
B (cm) 160.57+4.35 161.95+2.38 1.74 0.08 160.97+3.28 161.35+3.45 0.56 0.57
K2/ 4¢/ 9] 1.53+0.24 1.60+0.25 1.49 0.14 1.58+0.14 1.64+0.45 0.90 0.37
TR R (kg) 67.27+4.55 65.39+3.44 2.42 0.02 67.17+3.45 66.73+2.57 0.72 0.47
A B 5 H (kg/m?) 21.0344.56 22.9845.21 2.08 0.04 21.8943.02 22.3642.58 0.84 0.40
B # A T (ke) 3.3540.51 3.5840.63 2.10 0.04 3.3940.34 3.4140.43 0.26 0.80
AL 2 J] /T B 8/48 2/51 1.48 0.22 6/44 2/48 0.75 0.39
WA/ 257 A D 21/35 28/25 3.14 0.08 24/26 27/23 0.42 0.52
7577 BMICkg/m?) 21.45+2.21 22.39+3.01 2.26 0.03 21.57+2.11 21.86+2.84 0.58 0.56
F=HT BMICkg/m?) 26.7342.01 27.4841.39 2.25 0.03 26.86+1.86 27.034+2.51 0.38 0.70
A 40 A4 B 40 A4
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Fig.1 Distribution of propensity scores before and after matching
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Table 2 Comparison of clinical characteristics between two groups of parturients (x £ s)

il % A (w) 2 i (ke) A L AR M B () W4 B (mmHg) £ 3k K (mmHg)
A4l 50 38.78+2.28 15.31£4.51 35124337 166.28+18.52 112.35%10.56
B4l 50 38.08+2.56 15.6644.22 34894315 167.03+19.32 112.65+11.59
t 1.44 0.40 0.35 0.20 0.14
P 0.15 0.69 0.73 0.84 0.89

x3 WMASEAFERKERG L

Table 3 Comparison of labor duration between two groups of parturients (x +s)

245 Bil% 55— = FE AT K (min) 55 TP PRI K (min) o5 =R K (min) SFEFEI A (min)
A4l 50 615.374-113.41 42.38420.35 11.744:2.35 669.494-56.37

B 50 624.18+112.84 50.65+20.13 12.04+2.03 691.87449.28

¢ 0.39 2.04 0.68 2.11

P 0.70 0.04 0.50 0.04
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Fig.3 Kaplan-Meier curves for the second stage of

labor in two groups of parturients
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Fig.4 Kaplan-Meier curves for the total duration of

labor in two groups of parturients
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Table 4 Comparison of oxidative stress-related indicators in different stages of
labor between two groups of parturients (x +s)
LD R A 4 (n=50) B4 (n=50) t P
CAT(U/L) 5 — e 487.38431.28 489.11428.14 0.15 0.88
o R 474.72429.31 457.81+22.46 3.24 <0.01
¢ 2.09 6.15
P 0.04 <0.01
GSH(nmol/L) R 352.24+33.38 348.11+32.28 0.63 0.53
e 334.68436.38 312.56+32.13 3.22 <0.01
¢ 2.51 5.52
P 0.01 <0.01
SOD(U/mL) B 639.51+95.47 642.58+93.28 0.16 0.87
o T 598.154-74.38 561.33473.16 2.50 0.01
t 2.40 4,85
P 0.02 <0.01
MDA (mmol/L) o — 253.64435.14 246.35431.48 1.09 0.28
Il 268.17430.48 282.95+432.44 2.34 0.02
¢ 2.21 5.73
P 0.03 <0.01
NO(pmol/L) R 173.55+20.36 174.35+19.54 0.20 0.84
£ 185.14+14.38 192.77+16.38 2.48 0.02
¢ 3.29 5.11
P <0.01 <0.01
GSH-Px(nmol/L) R 481.48+70.65 482.54+72.64 0.07 0.94
EH 269.11446.21 249.36+46.16 2.14 0.03
t 17.79 19.15
P <0.01 <0.01

x5 MAFERRFTBRPHEBARILR (L

Table 5 Comparison of analgesic mediators in different stages of labor between two groups of parturients (x £ s)
415 T A #(n=50) B 4 (n=50) t P
SP(ng/mlL) e 220.88410.36 222.314+11.33 0.66 0.51
R i 128.23+20.15 138.48+18.37 2.66 <0.01
i y= 125.64+17.36 128.14+18.47 0.70 0.49
F 541.95 495.76
P <20.01 <0.01
PGE2(ng/mL) o —r i 425.34+14.34 421.84414.57 1.21 0.23
I 258.34431.48 293.15432.44 5.45 <0.01
I35 231.94+29.48 243.14+27.36 1.969 0.05
F 798.64 633.27
P <20.01 <0.01
T3
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(2 13
21 51 ;e A #H (n=50) B4 (n=50) ¢ P
5-HT(ng/mL) — 968.614-93.48 964.664-97.11 0.21 0.84
iy 689.4474-41.43 717.554:40.38 3.44 <0.01
SR )E 643.75439.14 654.64438.58 1.40 0.16
F 387.00 321.00
P <<0.01 <<0.01

x6 HEE Cox HANHXAEMRMII =[N HEREEREN RO
Table 6 Multivariable Cox regression analysis of the effects of epidural analgesia pump

discontinuation timing on maternal stress indicators and analgesic mediators

- Eimie i

A5

HR95%CI) P HR(95%CI) P
CAT(U/L) 1.38(0.68~2.77) 0.37 0.49(0.17~0.93) 0.01
GSH (nmol/L) 1.25(0.36~1.58) 0.51 0.56(0.26~0.89) 0.02
SOD(U/mL) 1.11€0.54~2.25) 0.43 0.37(0.12~0.94) <0.01
MDA (mmol/L) 1.47(0.27~2.21) 0.27 1.49(1.17~1.93) <0.01
NO(pmol/L) 1.15(0.39~1.75) 0.36 1.38(1.11~2.58) <0.01
GSH-Px(nmol/L) 1.23(0.84~3.11) 0.66 0.89(0.31~0.94) 0.04
SP(ng/mL) 1.59(0.66~2.61) 0.58 3.14(2.51~5.21) <0.01
PGE2(ng/mL) 1.34(0.33~2.28) 0.39 2.21(1.02~4.33) 0.02
5-HT(ng/mL) 1.29(0.42~2.54) 0.42 1.52(1.03~1.73) <0.01

2T WAHBERRE BB Log-binomial [E 13 T EK SR N OO SR 3 R (X (B4 Bk 4,68

S
ABHAFIAGAEARGERER LG E X
(P>0.05; 5 BANK.ABYFHEIEGERN R

5.66.4.68,P<C0.05); # 4,5 BAHHE,A 4 Imin
Apgar <7 srH b E . HER LSRRI FE X
(P>0.05), W% 7,

JRBEAR (X2 =4.68, P <0.05) , & A= i B 1% L i 43k
KT WAHABERRLELBB Log-binomial B34 #7
Table 7 Log-binomial regression analysis of adverse maternal and neonatal outcomes between the two groups

A4 (n=50) B4l (n=50)

LD he P
n(%) RR(95%CI) n(%) RR(95%CI)

PRI AR R LR 18(36.00) 0.83(0.62~1.14) 23(46.00) 0.81€0.62~1.01) 1.17 0.28
B3 Bl 7 2(4.00) 0.46(0.08~1.34) 4(8.00) 0.84(0.54~1.93) 0.19 0.67
PR I =>500mL 3(6.00) 1.56(0.47~6.21) 8(16.00) 1.76(0.59~5.64) 1.17 0.28
foff FH 3R 400 46 7). 11(22.00) 0.48(0.32~0.91) 16(32.00) 0.62(0.41~1.94) 1.17 0.28
Hb F=30g/L 3(6.00) 1.20€0.45~1.38) 5(10.00) 0.99(0.41~1.57) 0.19 0.67
HCT FRE=0.1 1(2.00) 0.34(0.12~3.14) 4(8.00) 1.31€0.48~4.11) 0.42 0.52
WBC=20%10°/L 12(24.00) 1.37(0.88~1.69) 18(36.00) 0.97(0.34~1.48) 1.68 0.20
Icp 1(2.00) 1.84(1.63~3.41) 5(10.00) 1.93(0.33~3.58) 0.75 0.39
KM (=38C) 3(6.00) 2.34(0.48~5.60) 2(4.00) 0.94(0.37~3.14) 0.05 0.83
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A H(n=50) B4 (n=50)
LD X P
n( %) RR(95%CID) n(%) RR(95%CI)
SHTI-IV B 2445 0 — 1(2.00) — 0.05 0.83
TE SN 0 — 1(2.00) — 0.05 0.83
[ 3 BE it i 1(2.00) — 1(2.00) — 0.00 1.00
A LG AR R R 14(28.00) 0.65€0.31~0.91) 24(48.00) 0.73(0.61~0.87) 4.68 0.03
Jif 25 1(2.00) 0.34(0.11~1.34) 5(10.00) 0.51(0.31~1.48) 0.75 0.39
ORCN R 2(4.00) 1.18(1.04~3.51) 5(10.00) 2.01€0.42~3.48) 0.42 0.52
ity B R A 2(6.00) 0.57(0.48~0.84) 12(24.00) 0.64(0.53~0.91) 4.68 0.03
Jif 50K i 4(8.00) 0.34(0.18~0.51) 15(30.00) 0.39€0.14~061) 5.66 0.02
FKFH 3(6.00) 0.41(0.54~0.84) 13(26.00) 0.64(0.34~0.81) 4.68 0.03
fLE 5(10.00) — 8(16.00) — 0.42 0.52
BAEILER 1(2.00) — 1(2.00) — 0.00 1.00
1 min Apgar<<7 4} 12(24.00) 1.30(0.43~1.48) 6(12.00) 1.22€0.85~1.61) 2.13 0.09
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