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(] HM 50 TR AT R IR R ) 24 h JREE € & (24-hUP) . 2040 R RS i3 4R 1A 25
{H(HCT-ALB). Fi#h K (BNP)BEA H000 7= J5 iR (30 RE . T SRFHSETEMFED [ B ik BT P R B K 2
W R 2F IR B B 2018 4 1 H—2022 4F 12 H 540 B EFR AT, RIS & 4 7= 5 & iU 43 R & i 21
(n=98) SR ML (n=442), LLHEPIANGIROR [ RS (RBTEAEE(BMD ., F7EZ8 . 578 . BiER
W, AR . BHEEE(TC) . Hih =EE(TG), ZS MR (FBG), Ui /& (SBP), &Fik /& (DBP)] M IEjRA M
24-hUP, HCT-ALB. BNP /K, 4+ #7 4 #E K W 24-hUP, HCT-ALB. BNP /KX 7= f5 &5 I (4 T 40 18 .
i BIRA BMI, SIMUERES . TC, TG, FBG. SBP. DBP /KFEm TR i F 4 [(25.63 £ 1.37) kg/m? vs
(23.05+1.23) kg/m?, 70.41% vs 30.54%, (5.32+1.14) mmol/L vs (3.91 +0.95) mmol/L,, (3.48 +0.82) mmol/L vs
(1.66+0.43) mmol/L, (7.24+1.60) mmol/L vs (4.83£1.22) mmol/L, (148.27 +13.29) mmHg vs ( 127.65 + 10.71)
mmHg, (92.36 £5.17) mmHg vs (84.20 £ 4.35) mmHg], ZFASI2E X (P<0.05); SiEAEIRA Y] 24-hUP,
HCT, HCT-ALB, BNP /KFEFAERMITEL] [(7.82 +2.18) g/24 hvs (6.15 + 1.26) g/24 h, (34.22 +3.15)% vs (32.80 =
1.77)%, (6.19+2.01) vs (3.46+0.90), (646.43 +170.59) pe/mL vs (523.81  134.62) pg/mL], ALB /KX FIERE
M2 [(28.03 + 1.13) /L vs (29.34 + 1.44) ¢/L], 2R B HITH¥ 5 L (P<0.05); {EIRAIM 24-hUP, HCT, HCT-
ALB. BNP 5 SBP. DBP £ IEAHE, ALB 5ZRMAME, ERHSEITHE X (P<0.05); MIRAKM 24-hUP,
HCT-ALB. BNP J& ™ J5 & Il iy 28 57 fa s R R, 45 36 b 36 5 13000 77 )5 & 1L & (19 AUC 2 0.930(95%CI:
0.905 ~ 0.950), ZIBAREHN 0.719, FURE R 85.71%, FiREEH 86.20%, HIEKA TN AUC IR KT =# %
MM, ZREGIFEL(P<0.05), 858 ITURAM 24-hUP, HCT-ALB. BNP J& 7™ 5 i ML (4 70 7 fE B A
F, RABNSGEH BT —Fa05, TR I R0 = B 0 0 AR R S & A e IR R A ek =K
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Efficacy Analysis of Combined Prediction of Postpartum
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[Abstract] Objective To investigate the efficacy of combined prediction of postpartum hypertension using
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24~h urinary protein quantification (24-hUP), hematocrit and plasma albumin difference (HCT-ALB), and brain
natriuretic peptide (BNP) in patients with severe preeclampsia at the end of pregnancy. Methods A retrospective
study was conducted using cluster sampling to select 540 patients with severe preeclampsia from the University City
Hospital affiliated to Chongqing Medical University between January 2018 and December 2022 . Patients were
divided into a hypertension group (7 = 98) and a non—hypertension group (7 = 442) based on the occurrence of
postpartum hypertension. Clinical data [age, body mass index (BMI), maternal type, abortion history, family
history of hypertension, smoking history, total cholesterol (TC), triglyceride (TG), fasting blood glucose (FBG),
systolic blood pressure (SBP), diastolic blood pressure (DBP) ] and levels of 24—hour urinary protein excretion
(UP), hematocrit-albumin (HCT-ALB), and BNP in the third trimester of pregnancy were compared between the
two groups to analyze the predictive value of these indicators for postpartum hypertension. Results  The levels of
BMI, family history of hypertension, TC, TG, FBG, SBP and DBP in hypertensive group were higher than those
in non-hypertensive group [(25.63 +1.37) kg/m? vs (23.05+1.23) kg/m?, 70.41% vs 30.54%]. (532 +1.14)
mmol/L vs (3.91 +0.95) mmol/L, (3.48+0.82) mmol/L vs ( 1.66 +0.43) mmol/L, (7.24 +1.60) mmol/L vs
(4.83+1.22) mmol/L., (148.27+13.29) mmHg vs ( 127.65+10.71) mmHg, (92.36+5.17) mmHg vs
(84.20 + 4.35) mmHg], the difference was statistically significant (P < 0.05). The levels of urinary protein, HCT,
HCT-ALB and BNP at 24 h at the end of pregnancy in hypertension group were also higher than those in non—
hypertension group [(7.82+2.18) ¢/24 h vs (6.15+1.26) ¢/24 h, (34.22+3.15) % vs (32.80+1.77) %].
(6.19+£2.01) vs (3.46+0.90), (646.43 +170.59) pg/mL vs (523.81 +134.62) pg/mL], while ALB level was
lower than that of the non—hypertension group [(28.03 +1.13) g/L vs (29.34+1.44) ¢/L], with statistically
significant differences (P < 0.05). There was a positive correlation between 24-hUP, HCT, HCT-ALB, BNP and
SBP, DBP, while ALB was negatively correlated with SBP and DBP, the difference was statistically significant
(P <0.05).24-hUP, HCT-ALB and BNP at the end of pregnancy were independent risk factors for postpartum
hypertension, with a combined prediction AUC of 0.930 (95%CIL 0.905 ~0.950), a Jordon index of 0.719,
sensitivity of 85.71%, the specificity of 86.20%. The AUC of the combined prediction was significantly greater than
that of each individual predictor, with statistically significant differences( P < 0.05). Conclusion 24-hUP, HCT-
ALB, and BNP at the end of pregnancy are independent risk factors for postpartum hypertension. Their combined
predictive efficacy is significantly superior to that of individual indicators and can be used as an optimal clinical
method for predicting whether patients with severe preeclampsia will develop postpartum hypertension.

[ Key words] Severe preeclampsia; End of pregnancy; 24-hUP; Difference between hematocrit and plasma

albumin; Brain natriuretic peptide; Postpartum hypertension; Prediction
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A 540 8 B R AT R, RIEE S kA S
LS e MEH (n=98) SAEE MEH (n =
442), AWF5T 2 HE PR BERL R 7 B I R 2 Ik 1= [ =
FARTRZE Lot
1.2 MANFHEBR AR A
121 WNERE (D) ARZE; () BIGEIR;
() I IR BRI A3 s (D) M IRIIFT G E I+
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i (6) 7 EE MR E (EZEE PG
EIAER ) P eWibRiE; (DI ERIMEL G2
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122 HEBRARE (DA IF )™ I P
(2)EIF A B REEE; 3)GIFEM . 1T
H (AOFFTER AR . Hli L PN 25 ™ EON R A
WG 2 (5) HEA 18RS e Bt JIE % 0 4
(6) W AR HAT FIR AT IS RT3 s (T AFFE
T EE PR (8) A HT A LT
(9) PEBE M 7 7 SE 06 RGEpM 5 (10) dEURIIAEA
FR o PR E 28 M sl A H & 5 (11) 77 )5 R i
2
1.3 HRAE
1.3.1 EWEIBREN REWEWHZRHEA
e I 355 /= 25 AP R Dk UL 3 ~ 5 mL, 1 32 R PisE
B, 1 XEIR TS 2 MW EERE, {88 KH30RF
i Z IR O R LA R A A TR A ),
L% 3500 r/min, 42 12 em, B0 10 min, B
FJZME, -80 C R URAFIN . itk HIMk &0t
VE DU A 17 BNP /KP4 ifLfd 1T i BS-2000M
4= [ 3 A AR A B AR T HCT . 8 IH [ (otal
cholesterol, TC). H 7 =g ( triglycerides, TG) .
%Hﬁlﬂl%(f&sﬁng blood glucose, FBG) /K F, LI
H By 4 K ALB, Jf9158 HCT-ALB{H, AHF
S I PR DN 00 3 2400 1 TR e 2 R
A RRATE, A D B0 Ul B S AN A 2K
JURERAE
132 24 h[REBEE WEIRAW, razta#
HIG R 6 sSHEZ e, ML TR 25 2 Hil =
6 o5, KT RO B B ARN, JEICAR
JEFIRA, THEAARAE, 0% 24 h BURE, BE
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H 3 A A A A (BRI B A= P B2 7 i - I A PR
) W 24-hUP,  PRIGCE 85 AN g B P E 2
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SBP) . 4% ¥ J& ( diastolic blood
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PL SPSS 27.0 B A #E 47 o3 M, T BB R LA
(n(%)] Frv, 17 x> K8, IEADAAIT TR
PIg £ bR 25 (xxs) Fon, AT HEAR (K5,
¥ HI Pearson 73 A1 4T §f K 1] 24-hUP, HCT-ALB,
BNP 5 SBP. DBP [AHKM:, R Logistic [A1JH53
Mr i Uk A 24-hUP, HCT-ALB. BNP X}/ J5 &
MR, SR HZ & TR 28 (receiver
operating characteristic, ROC) 73T & iR AR 1124 -hUP |
HCT-ALB. BNP S R A 06 7 e v 1L e 11
A E, HE4E 2T A (area under curve, AUC)
PEALFUMALRE, P<0.05 HESAEGH¥E L,
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Pearson AHSNEHT, WEIRAN] 24-hUP, HCT,
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x1 MARKTIRELE [(X+5)/n(%)]

Tab.1 Comparison of clinical data between two groups
[(x£5)/n(%)]
AEIR (%) 28.76 231 2841+207 1482 0.139
BMI(kg/m*)  25.63+1.37 23.05+1.23
FEIEZER 0.026  0.872
W= 55(56.12) 252(57.01)
Zid 43(43.88) 190(42.99)
e 0.063  0.802
Jc 74(75.51) 339(76.70)
H 24(24.49) 103(23.30)
W2 A S 0.119  0.730
¥ 67(68.37) 310(70.14)
H 31(31.63) 132(29.86)
TR L SR o 54.233 <0.001"
JC 29(29.59) 307(69.46)
e 69(70.41) 135(30.54)
TC(mmol/L) 532+1.14 391+0.95  12.795 <0.001"
TG(mmol/L) 3484082 1.66+0.43  31.209 <0.001"
FBG(mmol/L) 724+1.60 4.83+122  16.645 <0.001"
SBP(mmHg) 148.27 + 13.29 127.65 + 10.71 16.461 <0.001"
DBP(mmHg) 9236+5.17 84.20+435 16.209 <0.001"
*P<0.05,

T ZEILLNE(VIF > 10), He¥: HCT. ALB SR
Pl 24-hUP, HCT-ALB. BNP/EN A48, LA}
AIEAE 2 BV (VIF < 10), DL #EFT R A& Y
Logistic [MIIH73#7. 53R EBR, WEIRAE 24-hUP,
HCT-ALB. BNP J& ™ 5 = il (8 20 37 75 6 R &2
EZRAGIFEE L (P<0.05), W4,
2.5 FIRAKH 24-hUP,HCT-ALB. BNP ¥ ill /=
EEmNEMHE
ROC M3, 4EURAR M 24-hUP FLill 7™ 5
= I B AUC 4 0.781(95%CI: 0.744 ~0.815),
YPBIRECN 0.457, UK N 64.29%, FEFER
81.45%; HCT-ALB T Il 7= J5 = Il & () AUC K

0.814(95%CI: 0.778 ~ 0.846), ZJE+5%M 0.518,
HURBE N 79.59%, R 5 EEH 72.17%; BNP Hill
FE G IR Y AUC A 0.784( 95%CI: 0.746 ~
0.818), ZIBFEH N 0.472, HIRE N 77.55%,
SR 69.68%, VL 1.
2.6 BEETNMERITIELE R

B 4T IR R 3] 24-hUP, HCT-ALB, BNP i#17
Logistic —JCIHMG, R BIFHIAESE Logit(P)/E
R ST K SR AR i, AR BT R R I 24-hUP, HCT-
ALB. BNP & WUl 7™ J5 & iR /9 AUC i 0.930
(95%CI: 0.905 ~0.950), Z3EF4E%EH 0.719,
J&EEH 85.71%, FR5 R 86.20%. UK 2. H
ROC i 4 X% b 87~ , 4F §Rk K B 24-hUP, HCT-
ALB. BNP B4 Tl 7™ f= i 1l Fe 9 AUC B I KT
=H i, ZRA%EE L (P<0.05), U
%5,

3 iTig

3.1 HREERENX

L T AR S AT RS AR D D) R R
W, Akmi 5]k 7RG R e MR, AR K
BRI, RATTSEL . . B2,
HEEH, rHEEFEE R, FHik, F48
5775 MRA DG Y2 ada br, 10007 5 = A &
AR, A BTG IR T R AL . BUREBEG,
RATREMGE B B, IRRE LE K.
32 24-hUP 5=EasERX RS

I RS DRSS, SR G S . TC. TG,
FBG. SBP. DBP 7KF-Ft iy & i i A 3 & Ak 7
Je L R FE R R R 1Y ARG AS SR BN, i
FEAABERG AT i T8 bR S AT IR R ] 24-hUP &
FAER MR, BRI 24-hUP 57 )5 &
MEEAFYISE, 24-hUP Al $E7R B SR,
T 0 30 L el 2 Ay I A8 PN B 624 . /NI
25 BRI AR, YR A A R
ARG R /NER BB R, Ak s R K E H B,

® 2 FWATRA 24-hUP HCT-ALB.BNP 7K FLE R (K £ 5)
Tab.2 Comparison of 24-hUP, HCT-ALB, and BNP levels between two groups during late pregnancy (X + s)

21 n 24-hUP(g/24 h) HCT(%) ALB(g/L) HCT-ALB BNP(pg/mL)
fe IR 2H 98 7.82+£2.18 3422 +3.15 28.03+1.13 6.19 +£2.01 646.43 + 170.59
E S (WA 442 6.15+1.26 32.80 + 1.77 2934+ 1.44 3.46 £ 0.90 523.81 + 134.62
t 10.181 6.093 8.445 20.721 7.746

P <0.001" <0.001° <0.001" <0.001" <0.001"

‘P <0.05,
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* 3 HEiIRAKH 24-hUP . HCT-ALB.BNP 5 SBP.DBP #
GEES kS
Tab.3 Correlation between 24-hUP, HCT-ALB, BNP
and SBP, DBP in late pregnancy

. SBP DBP
1t r P r P
24-hUP 0.683 <0.001" 0.691 0.042"
HCT 0.511 0.034" 0.507 0.003"
ALB —0.489 0.019" —0.493 <0.001"
HCT-ALB 0.626 <0.001" 0.644 0.004"
BNP 0.649 <0.001" 0.672 <0.001"
‘P<0.05,

% 4 1FIRFKH 24-hUP . HCT-ALB.BNP X} 7= J5 & M [E i
A1)
Tab.4 Effects of 24-hUP, HCT-ALB, and BNP in late

pregnancy on postpartum hypertension

At p  S.E. Wald® OR 95%CI P

24-hUP  2.106 0.441 22.814 8.218 2.247 ~ 30.059 < 0.001°
HCT-ALB 1.942 0.528 13.530 6.974 1.753 ~27.741 <0.001"
BNP 1.921 0.603 10.151 6.829 2.034 ~22.928 <0.001"

‘P <0.05,

PREE & T 1o ibs R B e . B/ NER
KRG B MEBE 2 A B/ NERIE I R R, TR
Al 5 24-hUP S THE, WL, AU ORI
RBEHESR . AR SN, (ORI & IR X TR
HIAZ2 L 24-hUP (& TEREZ2 I, UiH] 24-hUP 5
o A7 AE—E A e, S AR ST 45 AR LTS,
AL KM, WEIRAR M 24-hUP 5 SBP, DBP
SIS, HRE™E &S MERMRS GBI E, #
UL U R R 4] 24-hUP 577 J5 & 1 s & A it
A K R, ATREIR 7 R I A 2
Mty BR-MERKRRZFEMEEREZAM
HAEM, REE/DNSRNEA G, B EZ, i
WHEAKEBI, BIHNIREASETE,
33 HCT-ALB 5=EEMERX RS
A5 G5 R WoR, &R 4 HCT, HCT-
ALB K FAEE MR AL, ALB /KR TR i
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Fig.1 Predictive value of 24-hUP, HCT-ALB, BNP for

postpartum hypertension
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Fig. 2 Combined predictive value of 24-hUP, HCT-ALB,
and BNP in late pregnancy

JEZH, BLHAEEIRR I HCT-ALB 57 )5 & 1 &
ABYIA . HCT A i i g 2608, 1B % 10
T, WURRT /ISR ARG . N RS .
MW RGEDRE, LA HCT i i Zh w8 B 07,
ALB JE MG SV A BB AR, B 4R
RBEREH . AR, FHEEZ
We AR T i 391 52 % HCT-ALB, 4278 HCT-ALB 1]
FF TR SOTAG, BEoE ] AR 97 45 5%

% 5 ROC £ tb 4553

Tab.5 Comparison results of ROC curve

2 Ropayd AUCE SR brifEiR2: 95%CI z P

B 5-24-hUP 0.149 0.028 0.094 ~ 0.205 5.248 <0.001"
1Be4-HCT-ALB 0.117 0.026 0.066 ~ 0.167 4.486 <0.001"
14 -BNP 0.147 0.032 0.084 ~ 0.209 4616 <0.001"

‘P <0.05,
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PR AR 1T ARBFIEIE LB, IR AW HCT,
HCT-ALB 5 SBP., DBP 2 FEA15%, ALB 52 &
A, HIFIRAR M HCT-ALB 277 )5 /& Il Y
M7 fE R &R, PR B AT IR R 9] HCT-ALB £
ST EEE . R, a0 R AT fE
&, YRS R MR, 25N kak T
SRARRAS, MG IABE I3, 3 LA — o
FEBm . B, ZUANMLE SIS, R E
PEEERS N, dkimis | A m AR FE . HCT 85m, [[IAT,
MM ERZERE, FRENINE I E TR, AR
iz, FEUNEEEERN, ALBIMNE 24
Hﬁl‘m@[zo—zﬂ .
34 BNP 5FE5M/EMXRSH

AWML R BN, iRl BNP KF- & FHE
LR, O IRA A BNP 577 5 & i & 2R
HUIMHE . BNP AL ERH ISR, B0 Yfietnadk
Y, K2 TG OEe, 0= Z 2,
U2 LA AT B BNP AR 22, A WFSE
WR, 256 Bl G U & i % £ BNP /K- T [H)
WIE R IR, SRS LAY, AR5
WA, EPEAN BNP 5 SBP. DBP £ I1EA%,
F& 77 5 & R b S s &R, PR B AT R
KW BNP S5 T Emil kgL, R, o
MR AT RE S, 7= i R RN sl fioRe 28
MAFSNE S, AoZERmd®E, HEOE
BESR i3, O ks . EPIRIIRERER , LEL
KA IR BNP, BNP AKF-THE 2,
3.5 24-hUP.HCT-ALB.BNP 3t/ 5 & I [E I

ML EE S H

R B3GR, AP —2id ROC 43#,
ZE R PR, IR AW 24-hUP, HCT-ALB. BNP
ICA U 7 I 72 LT Y AUC S 0.930, ZP8F8 %L
7 0.719, H A S0 A (6 & T = 3 S mo
Ui AT 9 R 3 24-hUP, HCT-ALB, BNP o] {E K
et PR I 7 J5 v 1 ) S B A8 4w . JREH . HCT,
ALB. BNP 7K A6 I 45 1 f 2f B JC A, iUl IR
5 ) W I R o AR AT R R 1 24-hUP,
HCT-ALB. BNP /K, Xf/KFES%Tma, i
PRI T, DARREAR ™ 5 e I A 2

ZE LTk, W UROK M 24-hUP. HCT-ALB,
BNP 5775 @il HAT BB R, = FHKFEE™
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