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Abstract

Objective: To compare the changes of neutrophil-lymphocyte ratio in normal pregnant women,
and explore the value of neutrophil-lymphocyte ratio in the risk warning of preeclampsia. Me-
thods: 464 pregnant women were born in obstetrics and gynecology from April 2022 to September
2023, among which 372 were normal pregnant women and 92 were preeclampsia patients, which
were divided into normal pregnancy group and preeclampsia group. Calculate the NLR and PLR
values in two groups, compare the changes in the values, test the clinical value of NLR and PLR in
preeclampsia and evaluate the risk factors of preeclampsia by Logistic regression analysis. Re-
sults: NLR and PLR levels were significantly different between normal pregnancy and preec-
lampsia, the NLR levels were significantly higher in the preeclamptic group than in the normal
pregnancy group, PLR levels were significantly lower than that in the normal pregnancy group, the
difference is statistically significant (P < 0.05); Comparing the different pregnancies, NLR and PLR
were not associated with the severity of preeclampsia, maternal age, and pregnancy mass index;
NLR under the ROC curve predicted the area of preeclampsia of 0.725, the optimal cut-off value
was 4.28, sensitivity and specificity were 55.4% and 78.3%, respectively; The PLR predicted the
area of preeclampsia as 0.68, the optimal cut-off value was 122.78, sensitivity and specificity were
68.4% and 60.3%, respectively, with NLR = 4.30, PLR < 122.75. Both measures were predicting
independent risk factors for preeclampsia, the combined predicted AUC was 0.854, the optimal
cut-off value was 4.28, the sensitivity and specificity were 74.3% and 88.4%, respectively. Conclu-
sion: NLR and PLR, as non-specific systematic validation indicators, have certain correlation with
preeclampsia, which can be used to predict and evaluate preeclampsia, and are helpful to evaluate
the progression and severity of preeclampsia, which have the value of risk warning and deserve
clinical application.
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HIGEMARbREATAIN, REWEN PE AR E SPiiG, 1ROIMKYE. 76 PE S, o rErignie - ke
Jfd EE 1B (Neutrophil-to-Lymphocyteratio, NLR)- Ifil /i 11 % - Ik E2 2 g Lt {F (Platelet-to-Lymphocyteratio,
PLR)/2 U U 15 4o I/ 2 995 TOUI DA% (1) B B2 SOREAR 8, 70 TO0IU -3 Hir A XU DR 25 T, AT IS i
[FE, A NRAEEACEARR S, KEEEHEH0. B WmERAEEM, JUHT 2 otk F R4
JERPRIERRVE TR, W EVIEAET B ERA, B ESar ANAEFEESEAR, &5 UL
WA RTRERECFIRATR . ST 06, AR LARBEST 7, FIAH NLR 5 PLR WiAHTERR,
RS NLR 5 PLR 7E--J i 3 T 12 Wi v RS 70 PR A4

2. M5 5%
2.1. HRIIR

IEELAR BT 2022 4F 4 H~2023 4 9 A IAr=FHMERE /- Wi 464 2P~ BT R, Hodpf 372 fil %A
NIEHE IR, 92 ) R i A 5 (50 B A B FE TR T, 42 B9 EEEFIRATIH), 20 NI IR
YRITJ BTS04EL - BIT AT 2R 43T BMI BB I, 23 0 1E 3 44 5 B 46 £ (BMI)ZH.(BMI = 18.5~23.9 kg/m?),
ik BMI 4(BMI < 18.5 kg/m?), i ZH(BMI 24~27.9 kg/m?) LA S JIE AL (BMI > 28 kg/m?). 4545 22 7 1043 1k
ERE, KRR > 35 BB NI, ERE < 35 B H A NAEmER L. TIRAT SRR L (O E AR
wEMLEGISIRTERE ) NI, AN AR DY R B R 2 A0 B 2% B 2ottt

IINFRUE: 1) IGRZERI 2%, ABERFE] >3d; 2) BEAETCIEREEIR, AR e, 3) A
RPN, BT VEIETRERT; 4) ZE L KBt e, B RE .

Hebrbrdfe: 1) ZHUEIR, BVERARGEE: 2) SIS MEY. MR H S Rmtesim. 7.
AR EMERIMES A 3) XUR KA UL EIEGR; 4) BEA. BIhEEA S KOOI A .

22. MIRFG*

KA 2 AIRKIGTT, B2 UK. 22057 BMIL 249K, PR A =2
TR BRI S AN ) 2 ST LW RSt 28 DORIH 22 (H e U ) el 2 U P A s I, SRR
AJURARTRE B LB R B, NEREEOL S 2 B B A LEAE M =

P 2 Ay BIEAEIR R P BRIISE AR BUAT MUBAE AR £R, AT 2 IRES ki 5 mL, o,
I SRR AP IO A I BEAT A AR, T30 301 R85 IE A 2 12 I8 PE i R RREAS . PR 1
I BAE A L2 R I EDTA-K2 JUlit AT A3, A H AT RS HERHE 2 =] B AT K XN-2000 2 273
Hr O 22 10 A A i LA R PRI /MR RGEAT AR I, A NLRL PLR Hy P PR 4 T ek
MR H Lbk EL 20 - et A e Gl 32 e TARRRIE(ROC) i 261l NLR A1 PLR Tl 5 i 47
IR SN E . 2HFRAE . 2H ROC MZHT /T, e MR, Y NLR. PLR 7K R 7 Al
HA RS T A4

2.3. GeitEAE

KEGE 25 SPSS21.0 HHATHHE Gt bT, TR LB 2 R (W) T AR, AIAHECRH X
Ko TR BTRILA(X £ )M AE R, ZHNREBERA T Z 5. KH Pearson LTI, 4
il 523 TARRRIE 25 (ROC), i€ NLR. PLR FIWr i ai i £l FUE . REBUE . R 52 ROC HiZk
FIHA(AUC); i1 ROC #h4k FHFA(AUC), LL AUC < 0.5 NLFHMME, 0.5~0.7 AFIMHER AL,
0.7~0.9 AT AEMERAPERLF, AUC > 0.9 RoR T PE =, RARHE N « = 0.05; SRH Logistic [2])37%
SN TIRATIAR AN ERIN R . 2R E EER AP < 0.05).

DOI: 10.12677/acm.2024.1441159 1296 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.1441159

i
2

BT, WEF

3. &R
3.1 —fRFERELE

XHEEPTAL A P AR R Bk, T REZRBORMRFAE, S5 AR R LA™ 4R . SO /KOP BEE (5
B BT o5 L o W 2 JH BEBBOE WY B 22 57, AN GEih 22 (P > 0.05), BB LRFIEXS L, PIALgT A LA
HE . A B LS LERE S S OB R 2R (P > 0.05), UL EE BRA TR, W
% Lo

Table 1. Comparison of general maternal data

F 1 BEA-REREEER

FEL BORVRFAE IEH YR (n = 372) T AT 4 (n = 92) P
ZAPE ISP A AR S 35.62 + 4.42 34.87 £ 4.13 0.008
>35 % 148 (39.78) 41 (44.57) 0.190
<35 % 224 (60.22) 51 (55.43) 0.175
Z1i BMI/(kg/m?) 20.73 +3.14 21.86 +3.02 0.001
<185 28 (7.53) 7(7.61) 0.213
18.5~23.9 268 (72.04) 56 (60.87) 0.097
24~27.9 67 (18.01) 23 (25.00) 0.024
BMI > 28 9 (2.42) 6 (6.52) 0.337

SO K

WL, T3 14 (3.77) 4 (4.35) 0.206
h 38 (10.21) 6 (6.52) 0.104
AF 234 (62.90) 72 (80.43) <0.001
s 86 (23.12) 8 (8.70) <0.001

M O B AR5 0 (0.00) 0 (0.00) -
Bl Ll 36 (9.68) 70 (76.09) <0.001
A 38.85 + 1.69 38.26 +1.25 <0.001
N BB W4 = /mmHg 135.62 +12.08 136.81 + 11.75 <0.001
B B & 5K K /mmHg 84.36 + 10.20 83.62 + 10.74 <0.001

WA URFHIE

AR 2973.86 + 423.75 2938.74 + 415.30 <0.001
A JE K 48.41 +2.46 49.35+2.82 <0.001
A JLAEJHE 176 (47.31) 58 (63.04) 0.183
H#EA NICU 25 (6.72) 10 (10.87) 0.236

3.2. FASRE NLR 5 PLR 7k EfEt

WETORIE A BRARAE AR & NLR 5 PLR 7K BUEA S Z BE, X L2 M IR A R 5 7 i S92
7P NLR 5 PLR (KP4 . P22 00 NLR. PLR ZK-PEZ R, i R S AR i s, o
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NLR 7K-FBE & G UR 3 EAWI I 5, PLR /KPR WEGR A HE A K R, FIar#i4l NLR /K- Bk
IERTIRAM, PLR KB IEFTRA S, Z7RWEP<0.05). WFE 2.

Table 2. Comparison of NLR and PLR levels between two groups
2. AR~ NLR, PLR KFExTLE

o KR il R
FL X IR 2.35+0.64 2.35+0.64
LR =4 H 3.12+1.39" 3.20+1.52"
SRR 3.55+1.45" 4.42 +1.48"
TG MHA 4.28 +1.49" 5.36 + 1.47"
FL X IRE 143.12 + 48.74 143.12 + 48.74
BLR A=A H 130.54 + 44.26 126.38 + 46.87
TG A 116.23 +36.24" 108.41 +30.39"
U R A 108.85 + 37.40" 103.45 + 27.88"

T R LEIELE IR, (P < 0.001).

3.3.NLR\ PLR 5FHaTHimERZERXRST

Xof b 5 AR E TR AT NLR. PLR /KF, KIIASEZ8d, &R a0 5 JE 5 T a0 018
# NLR. PLR /K- PXFEE B 25, AE&S 4R, $#&8 NLR filL LR 57 Al ™ SR 5 JE % (P >

0.05). W% 3.

Table 3. Comparison of NLR and PLR levels between severe and non-severe

preeclampsia patients
# 3 EESIFEEFHIHAESE NLR. PLR KEXfEL

T i3 AR 2T 4

A SRR (n = 50) (n=42)
M= 4.14+1.33 4.46 + 1.77

NLR B g 4.34+1.09 4.68 +1.42
SRR 3.64+1.07 4.05+1.24
R =AH 124.38 + 33.25 127.31 + 62.43

PLR B g 112.76 + 34.20 111.29 + 38.64
R R A 98.27 + 34.05 105.53 + 32.26

3.4.NLR,\ PLR 5ZAFHRIIRXRSTH

AT HZGANFSE RS A NLR PLR 7K, &5 3R B AN 08 0 2075 A [H 2230 i NLR. PLR JCHH
BER, RELS25E (P >0.05), 8] NLR. PLR K FA4L 52~ 04ER k. W 4.
3.5.NLR. PLR 5Zai BMI XA

EW YRS PR BT B AR BMI IE4 NLR. PLR 7KFXf b EZ (P > 0.05); #27~ NLR. PLR 7K
SEARMY 5 ZapR g Zh T BMI JGoE. W3 5. % 6.
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Table 4. Comparison of NLR and RLR levels in different age subgroups of pregnant women

=4 WMAZRFERREHITE NLR 5 RLR KESTEE

TR ET AL (n = 92)

IEFIRA(n = 372)

Bl U R
>35 % (n=41) <35 % (n=51) >35 % (n = 148) <35 % (n=224)
M="H 453+1.89 417 +1.20 419+1.48 4,08 £1.37
NLR SRR 3 4,66 +1.61 435+ 1.42 453 +1.58 459+1.21
BRG] 4.64 +1.50 4.22+1.43 430+ 1.45 4.37 £ 153
WM=4H 129.78 + 52.89 123.33 + 44.14 130.82 + 43.64 126.74 + 41.27
PLR UAR/E R 105.40 + 34.25 109.13 + 27.05 114.07 + 38.94 117.45 + 37.91
YR B 40 101.32 £ 31.75 102.66 + 26.12 104.03 + 34.20 110.39 + 41.44
Table 5. Comparison of NLR and PLR levels in different BMI subgroups of the normal pregnancy group
5 EEFIRAAE BMI 4B NLR 5 PLR KExftL
A LY A 1E% BMI (n = 268) i BMI (n = 28) 7 BMI (n = 76)
M= 417 +153 4.32 +1.53 3.90+1.14
NLR SR 4,63 +1.60 445+1.22 428 +1.10
U R A 4 459 +1.64 4.37+155 458 +1.54
A=A 128.97 + 43.81 136.05 + 42.49 122.24 + 35.27
PLR U ] 115.76 + 39.60 113.53 + 32.17 111.74 + 28.66
LR IGIA 109.05 * 39.94 103.68 + 32.07 105.42 + 28.26

7. BMI IE# 18 18.5~23.9 kg/m?; i BMI $(fE < 18.5 kg/m?; &5 BMI ${f Jy 24~27.9 kg/m?, >28 kg/m?.

Table 6. Comparison of NLR and PLR levels in different BMI subgroups of preeclampsia
= 6. FHATHALAAE BMI T4E NLR 5 PLR 7K FExft

A T A 1E%# BMI (n = 56) ik BMI (n=7) 7 BMI (n = 29)
W="H 4.16 + 1.62 483+217 4.26+1.12

NLR UEGR A 439+1.20 4.35£2.02 4.33+1.19
ST R 3.79+1.20 3.48 £1.27 3.82+1.19
=AH 126.63 + 44.67 117.48 + 46.42 124.93 + 53.66

PLR SR 107.52 + 33.06 105.56 + 45.08 123.34 + 38.82
R RS 96.62 + 29.90 108.07 + 40.65 109.59 + 37.93

. BT

3.6. NLR 5 PLR Tl F#aiHiaY ROC #hiZk

FFEARTIN, NLR 7 s AT ROC ik AUC AR 2 0.725 (95% Cl: 0.652~0.793, P < 0.001), NLR
TR e A I FHE & 4.28, RPN 55.4%, H557 %A 78.3%. PLR - i i ROC #hk T & 0.688
(95% CI: 0.624~0.757, P < 0.001), #Aflf F{E 2 122.78, REE N 68.4%. ¢ JE N 60.3%.

NLR Bt& PLR Tl 7R AT A, TMI{E A 5.210, HAEIGFHERZ 4.28, Yoden f5%:2 0.150, ROC Hii
L NHAA N 0.854, PE AT AT ROC M4k NTHI IR K, UK N 74.3%, FFRFEHN 88.4%.
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TR AT #H(Preeclampsia, PE) /2 fE 8% S MM A i fes D8] 22 it b R G e 11 R AT o 9 P S 8L B I PN B2
YRR ThRES I SR IR, B T2 AR s R 2 AT . 2R BN PE R R
ATEGEYR 140 d J5, BEE BRI, B ARSI BT St a 5] R PR gms, ImRRI—B Kb
532, shofi. PSS EAEER, BB TIWET M R B FIRATAAOR B, 5%, ME
TR o BE MR, (2= IR = 50T LG, [ S EUR ) LAET (2] A B A 3 £
FERG, B2 T2 A A 3 A2 Ak, PE B0 2 H LT S B e sh Ik 98 AN R, SO i At i i SR AR R REAR
W H I N IR AT ER[3]. RS, AN PE R EE S HILE 25, 2R EZ RIS,
MU IR SZ B, H B0 40 M 453495 5 9% R S S IR IR [4] . 7E PE SIS A0, R PE Sk
ok IR R 25, FIF NLR 1 PLR {E AR Rl R G R UE e AR R PE S0 175 100 EA T ATl [5] -

AR - AR L NLR {E AR M RGN SORE M — 0B R bR, NLR AR 1 b i
5 EL G M 8] PR AT, NLR FHETEE T 98 0 R 75 98 RE U 715 PR 72 18] (1) P47 [6] . NLR =g,
Wi B S RE 0 K75 SORE AT R BRI 2, ROERE, 52 MR R R, HARIFHT
WANE, WM. PRI, O IR . W A 4EM T e 58S PE FEOCH M ThRERAS (7] .
Lk, NLR PP (8 AW SR T LA St 7 A Jk ik, FFREANIRIZ2 8 NLR ABAk,  [H] I o 7 7
@, IEE AR NLR 2 53T, DUIIER NLR (-7 T E 8] -

ML /NFIIR 40 2 5 G P Y 1 AR DG B B VS 4, (/MR - RS 4H i LU AR PLR AT DA =35 7E
HURP RS, fES N EE/ER, PLR 7EOP SR . 15 PN SR 18 AE 2555 vh & — MU )
ARG RNVEFRAR TN 7o MR EEE kR R A, B oA %HERE, /MRS E
FIRATAA R S TANE, AH M /MRAE S AR N B, 22 MEREm, AR T4
FURE B FR[9). R, 25 RE SR E T AL S ME A, /MR R  SRkEA LL B,
XoF - BT HA A B DR 2 T (R A B[ 100 Hh P 4 L 5 IR S PR I /AR 35 S8 T A 0 S s AR
B, SERYERE, SEZEITHUME TSR, Bk H RO R TR AT BN ST R, A R
FL RN 20 — 2 1R i JA I BT 2 i [11]

WEYRIAZA PR A VA0S, 7E PE thist— PRl XESTEA B RTT RE S 3 PE ARG I
Dheekafis. (EMEgR Ry, VLRI P se s 4 e RHA S50 LIRS, 2= 0 E M RS R_y A
SRR, EREAIRLIER K B IRAL IR, GEORAEMINR TER, 527~ Ak s R 408 SRt st
DK AR LIS o 52 A R [12] AR UR (1 R i , BREORTE R 2 5 00 S RE e it RS , (HL BB 36 Sk iR (1) 3
FMEAN IR T KT B3R B 2 R 2 R ORI . BIINTFIR AT, sealsnt 2 = 10 0 i B (0 202
Wi, BRI R, REERZEESIG)UERE, 1R S YR AR, B OGER I NLR,
PLR (7K PARA AR L, BT 58 M 200 Bl DR 7 (10 R J 7 A2 1155~ i 0 DU TR (/R P, SEEBK S iR
I A BT [13]

AESR, A% PE BIRMIDTAL, H b LIS AR = A bn R, a3 Rk I i 7 5, T R PE
PN B TR UR B IR 2 WU TR AR ARSI, 375 NLR 5 PLR 7K FARLAE N IEAS PE i 3 A4 H
L TR, WS ERA SR S N FR AR IR AL, TN PE Bowi&%, v PE BIWHIA B 5iih it S
WA . NLR 5 PLR J& T L& A 2k I WA bs, FRe a8 B0 S LAk 2 1 40 i PR 7 5 2 b B 7 1)
AAIEBL[14]; IX A0 L H A I 75 SRR R0, ELO BRGNS, B DA A1 A A8 bR gt A7 i
UL, AT NLRy PLR {EEEAT MR, 245G M TR AR T HEUE D5 EUAE /KSR I PE FEU (1 K S
15, AT R R, TINETHIHS ERIEIRA 22710 NLR. PLR ZACPAMLIA L, HA-rariid
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AP A A, T PLR BB LG IE R AR RS, Z R (P < 0.05), #&75 T il -5 227 I iE 4R A )
4] A 3R I YR R I /AR A 5%, Ui R %E PLR 7K P AR Ak R - 15000 95 1l 390 ) s 3k e 5 £ o [
K WA NLR ACPRT L, RICTR AT NLR ACP RS IR AR W &, HE & T IEW
MR, 7RG X (P < 0.05), BI-FRATHIZ. PLR. NLR /K- P24k bb IE W I gR 4, fAAE B 2% R,
NLR+ PLR 34125 B BA 000 ) 3 7 S S A 3%

ROC Hi £ 734, 45 5 7% NLR T A7 393500 () AUC THIAR 4 0.725 (95% CI: 0.652~0.793, P < 0.001),
NLR T 55 FE I FHE N 4.28, RS 540555 55 3124 55.4%F1 78.3%; PLR T -T-9i# 1 1 AUC v 0.688
(95% Cl: 0.624~0.757, P < 0.001), #efEilfsFAE N 122.78, R RIEFF 737N 68.4%A1 60.3%; NLR
P& PLR T F R AT A, Tty 5.210, ffEilGFE 2 4.28, Yoden $5472 0.150, ROC #h4: RN
0.854, PIEIKA TR AT ROC Hh4: T AR i K, BUKIE N 74.3%, Fim % 88.4%; HI NLR 5 PLR
BN AT R AL S R R 3R . A SCIE IS o B R4 10 5 W AT NLRL PLR ZK-FIIAE1L, RERS
BRI PE R AIR B, A PE K TIE 54 302 Wit (ko .

A G 2 11 ROk LA R 5 /R A D B R R i 28, FEEG M PLR B9 S B4 o if /MR S5k 2
MRS, FE ARG I N e B B X E B ER . EEREm T, UEE . PR R T E A EA
BRI RE AR SR R PLR H 2 — MU R 40 8 M AR 5 T R [16]. ARBFFT404T PLR 5 NLR P45
FRACTE AR, Ho, FRRATHAESE PLR AP AR N 2, BEE GEGRMERE, 1w nT BAZH B3 7R AR R
By BIAARI B PLR KPR P&, SRS ERA, FAEHEZER, HIEfE PLR
ST TRIVTAS 0 AT A A 2485, PLR AP BRARARZRA LA /N T 25 sk D Atk At o H 25 3, &85
A TR BT R R S, PE B A7 /E B M I G, BRI IE A5 M5 P B2 Thae th IR, fdipl
PR IE AT 5 = BeRAS . RNV ML AW B, A8 /£ BRER B 15 . {2 B — 1) PLR 5
PRI AR 22, 5 T AE T 5T ISR I 25 7 T, R0 NLR PLR PRFEFRIBCS T, $EAREES T
DU 57 3 B = A A B[ 7]

2 EATR, NLR. PLR fEERZAGM. vPAhh, BA RGFMAETN, J8T oA B T B2
Fifabs, o] TIPS TR AR R 2=, 58S T B RFEAR AR 7T, LABIR NLR. PLR ZEFJR T
SR AR PR SR A A

SE ik
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