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Correlation of neutrophil lymphocyte ratio with preeclampsia
in the second trimester of pregnancy
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Abstract: Objective To investigate the differential relationship between neutrophil/lymphocyte ratio (NLR) in
mild preeclampsia,severe preeclampsia and healthy pregnant women in the second trimester, and the potential value of
NLR in screening for preeclampsia and predicting the severity of its disease development. Methods A total of 1115
pregnant women were selected from the Affiliated Hospital of Jining Medical University from January 1,2018 to January
30,2021, including 395 cases of mild preeclampsia and 339 cases of severe preeclampsia,and 381 cases of normal preg-
nant women hospitalized. At the same time, the patient’s age, BMI, peripheral blood NLR, systolic and diastolic blood
pressure were collected to explore the relationship between preeclampsia and NLR. Results NLR in peripheral blood of
preeclampsia pregnant women (including mild and severe preeclampsia pregnant women) was significantly higher than
that of healthy pregnant women. Moreover, NLR was significantly higher in patients with severe preeclampsia than in
patients with mild preeclampsia ( P<0.001). After adjusting for variables such as BMI, age, and blood pressure, NLR
was still found to be an independent risk factor for preeclampsia ( OR = 2.814, 95% CI = 2.130 ~ 3.717).
Conclusion The increase of NLR in peripheral blood during the second trimester of pregnancy is an independent risk

factor for preeclampsia. Therefore, NLR may be predictive of the occurrence of preeclampsia.

(4T H ] ER A ARREFES (82201876) 5 IARE HARFI AR 4-FHES (ZR2021QH114) ; ILARA A ARRH#E 4 P43
4 (ZR20211ZY001 ) ; H FEE 4 5 Bk 2F 54 (2023M731307 ) 5 35 T 2= BB R B Be 11 5 30 B (322155) 5 3 T = A B B bR B
TR B 2RI R AL T AR BT EE G 0 B (JYHL2021MS24 ) 5 5 77 5 2% B & J2 R BRI B 85 5 31310 (JYGC2021KJ007 ) 5 57 77
T S A0 H (2023 YXNS070)

[EE1EH | &AM, E-mail :mandongmei@ 163. com



TR

B AR 2024 4F 12 %5 47 %55 6 01 J Jining Med Univ, December 2024, Vol. 47, No. 6 - 491 -

Keywords : Preeclampsia ; Neutrophils/lymphocytes ; Second trimester of pregnancy ; Disease prediction

TR AR —Fh P22 20 JE LUS , LIGEr & & i
FEAEAT B A 1 PR B IS 2 1 RO B AR Y
CERINRFAT BN . B B IR LA I, 2t
JUE WA B RGN FEFA 6 i T Bh) A 2 i
WEMRFE" . RERTIRATHIN R R &L 2% ~
8% , P - i 9 3 18 0 i JLAE T o B JLAE TS Y
10% ~ 159%™, I B 779 17 399 69 22 1ty 300 JUL
e I A S R 3 25 77 i O R MRl . 3
FHE o ST TR R O BT IR S
JRy, D i e A Y L A R ) S A R
], O3 A R 4t ) , 38 D)t — T H] 0 i A 1
Skl BT AT .

Yo R GE RS ATE T AT o e Bk
HEWVEN IR B RAAN RS ERRY IR B, 2
ARG A v AL 2 D b L 4 R SR A R TE A Y
RAEAML PR ANTEAL S bR 20 B 2od BE 75 16 2
BRET P B 30 P R A 405 1 DB 2
THCTER 1 v P A 0 TR %) P R A i A B BIF
(neutrocyte extracellular traps NETs) i & o HLIK 1S
FRAN Bt NETs Bt 3 T A B2, 518 N B i T,
GBS S R 4 S L (NLR )
VR — IO PR AR IC ) , B HLAARE S R GE R
iE A RS, TTRE S 5 T B Y kAR R R
JEL A, FRATIAK NLR X 5L 7 AT 39911 12
R A7 o T30~ i 09 A el 0 S

1 #AMEHZE

1.1 —f%H

ASC B4 A 2018 4FE 1 H 1 H & 2021
AE 1 H 30 Hghiz T8 7 B 2= b s B B i A3 22 4
1115 f4i], Horb G 456 45 B2 - iy 01 20 22 10 395 f4i], &
V&9 173 20 22 15 339 B, 1F AT IR 41 22 4 381
B, ORIl R IE F (I 45 < 140mmHg, &F 5K R <
90mmHg) H ICEEIRAE s  HUIR IR Zh e s8R | iR .O
S I SORE AN IR W AR IR . IR I
FRVERL 39 117 4001 740 92 W Al e 0 3000 3 1 P 9 9
HIAEE (2020)): HEUR 20 B S A R =
140mmHg A1/ 8 &7 5K K =90mmHg, JR 5 14 =0. 3g/
24h, JREE A/ WIBF LM =0. 3, SEBENLIR B 1H = (+)
HLW R T AT A BT ST AT — R R
ik, W2 Wr o 5 FE F 9 An 0, B 4 R =

160mmHg F1/3E&F 3 H = 110mmHg ; # % kI8
PR AT E X 2 RGN RRELE A FIEE R
VIR s N R TR B ILFE B (ALT) BUR 14 MR A
FEREME (AST) KV T 5 IRAE 1 A8 1 =2g/24h B
I ALEFHE > 106 umol/ L 1fil /Mt % <100x10°/L;
A, HEBR bR UE. 1) A ARG LA K 32 B
7 AEIRG IR AN T T R R R SR Y Rl
e A e v P o 0 T TR 22 05 2) R B B B A 4G
Jay Bl R BRI IR 2 15 3 3 ) BRAE A O L9 3
MR GEHR B I | A R e i 22 E DL & H
DI A IR P 532 Wi &5 R e P 25 0 I 22 01 5 4) 3L
NRERZ IR UR;5) W= st it . b TR 22 1A
Bl , FRAT TR AN 32 58 AR AT A Wt AT TS A5 B
ARHFFT T T B2 2 Bi B I8 B 2 B B 24 B AR P 23
B2t iE (2022B031)

1.2 i

TATINEZRTE B RGE TR TAEA
127 R 52 A5 D 48 AR o FIHE SR o 2 L 40
S 5, VR4S 22 I FE T AR 16 ~ 27 JE B T3 B
SKAERIANRFR K I EE . VSRS AR LG BMI IfiL &
P/ S I N NG £F i % v 1) T
1.3 %57 %

TR A IES ML M( Py, Pys) 3R
7R, Z 410 R Kruskal-Wallis H 6562087, %
logistic [A1HE 50T AT e A A= FIR B GRS R &=
i SPsS26. 0 #4748 1, P<0.05 N HA Giil

2 #R

2.1 3 2%4a4 & NLR K-F & A8 % FAedg b i
SEH R 3 AR A28 R TG L (P>
0.05) , 8 T AT 300 4 A0 4% 58 7 AT 01 4L 12
B BMI W46 &7 ik R 25 i X B4 (P<0. 001)
/¥ B TR AT A A e 2 FE R AR L AR AR AR
TIEH MR (P<0.001) , Ti4%/ 5B 1 A3 241
NLR & FIEW R4 (P<0.001) , H 5 7 A
HIZH NLR @& TRE-FRATIA, W&k 1,
2.2 FTIRATH T AL B & 49 logistic )2 5 HF
PUEH IR 2 IR AL, WAE N 0, K e FE
HE TR A —A, W 1, R kK
VA8 FE AT logistic 43T, BRI RE FT, Logistic



A

- 492 - T BB 4R 2024 4F 12 A 45 47 %55 6 ] J Jining Med Univ, December 2024, Vol. 47, No. 6

VA5 HT m AE IS W46 e | &T 9K e NLR K&+
SRATII GRS I &, Zead X BMI AFE 4 | Ifil 1R 15 %

Jei , FRATT LB NLR /KT 5 & 19 5 30 i 20 57 18
SR, k2,

1 TREAANIE RIS FF R

SE AR 20 BEF M FEF MR u »
(n=381) (n=395) (n=339)
() 29. 00(26. 00,33.00) 32.00(27.75,36.25) 31.00(28. 00,36. 00) 23.589  <0.001
BMI(kg/m?) 22.68(20.58,24. 84) 24.01(21.41,25.86) 24.34(22.04,28.93) 110.435  <0.001
Ko Bt 38 () 15.14(12.29,16.71) 16.14(12.43,18. 14) 16.43(14.43,19.71) 3.003 0.223
e AR (R) 39.00(38.29,39. 86) 37.14(34.82,38.71) 35.93(34.57,37.57) 76. 781 <0. 001
M4 E (H R (mmHg) 120. 00(113.00,127.5) 157.00(155.00,172.50)  176.50( 166.00,182.00) 888.132  <0.001
A3k JE (#%AF) (mmHg) 72.00(67.00,78. 50) 100. 00(95. 50,109. 00) 109.50(102.00,118.00) 770.264  <0.001
FAILBEAKRE (kg) 3.35(3.05,3.70) 2.96(2.30,3.21) 2.45(1.83,3.12) 271.507  <0.001
W gt F(x10° /1) 1.96(1.57,2.26) 1.66(1.54,2.30) 1.61(1.532.56) 103.763  <0.001
o K dm B (X 10°/1) 6.07(5.02,7.45) 7.02(4.89,6.78) 7.82(5.51,7.74) 274.884  <0.001
NLR 3.01(2.51,4.16) 4.02(2.40,4.06) 4.59(2.54,4.52) 381.754  <0.001

%2 FRREMBEF NLR S5 FRiTHGEE

£z B SE - WaldX* P OR 95%CI
AE O NLR 1092 0.077 198.901 <0.001 2.981  2.561~3.469
AR 0171 0.013 186187 <0.001 1.187  1.158~1.216
ARE 0,219 0.016 189.556 <0.001 1.245  1.207~1.284
BMI  0.051 0.012 19.598 <0.001 1.053  1.029~1.077
S 0016 0013 1485 0.223 1016 0.991~1.041
BEE  NLR 1035 0.142 53.081 <0.001 2.814  2.130~3.717

3 it

T T A UR A P, e R AR
WEMENLFTRENEBRFNZ —, A4
SR TR AT R AN E R KM NLR 8 0E % i ik
2T (P<0.05) , I H 5 B 1 2 3 A e
JERFE T N BE (P<0.05) , gt 2N &
M ANE FK LA NLR ZKFJ% 70 AT A& A ik
SEIERR

IEHALURET, T 240 Be R B Th2 SR Ak,
A4 % IL-4 IL-5 1L-6 . IL-10  IL-13 FHiiAT ) ix
SL PR AT PR AEAE SN, A1 o A Ak N IR R 2 A
B TR, T 40 Thl BU5 4k, v &
A% IL-12 \IL-18 \IFN A1 TNF, 3% S8 ¢ 4 41 ffg K 1~ ]
J 4 B ARRE S N, S B I E T, VD G 5 A e
S TR O —Fh A B RORE I R A
AIE, ATHEIN A0 A R 5K i b 0 AR R AE 2R
ARG i E N AR JE RORE S v i R R Y

FEYM A R, AT T A R AR
T BT 2SI 1 4 MR e S L AR R k4
AT LB A S 4 B il e ARBIRSE ARE ST
HIAZH NLR & FIEH R4 (P<0.05) . HkL
M AT LA S 3 NETs #9774 NETs &% DNA £
AL AR EE RS, 9 15 5 R A BRI BR
W A A 2 0 X aR, T L g B K Y
NETs'"', Kt NETs AL KA BRET, 2 584
PR A5 N TR AT Rl A B ST i E
NETs 7K - 55 % 55 /™ 5 % B 52 0F A el ax gt
NETs A fF R EEA 25 DNA 7K Th i 19k IR, S50
PR 5005, 38 0 1 A R AR T Rk,
NLR 7K 7t 55 ] BE 2 9 1 01 & 9 1) — {2 i

IR T R R AL 2 2%, A U R AR G
B SRBE AT, B T T2 BB I A 45455 A1, T R
B RIGEAE . T IR R R R A AR K5
LAY, BT LA AT 0 0 G 505 A R4S DL e
L, T BT BB Ry < IR BB | ik 95 2 1R A1
BB R 0 Ik E SR AN R B A R R R A AN R
P F S I BB /N B KO J2 S BORE AR Il A R A
ST R AR E A A EEI
RSN TR TG R PN Rz D RE RS ) AR B A3, O
AT AT 9 =2 A, A A R OIS T,
15 ROS 77 A M AR 40/ P 1 7T 38 . NF-xb 5 5
sFlt-1 Fml i v 9 Bz Z AR, BT NF-b
PEAANMARZ , T LA SR R A o B 5% %, i 4% 4



BT EEBEER 2024 4F 12 A% 47 %55 6 )] J Jining Med Univ, December 2024, Vol. 47 No. 6

- 493 .

JH R 4 3 T A 4 B SRE I, X 261 1R 1)
H PR 20 A 301 2 4 i 28 8 R 1D R T 5 3K
i Z B EACRE I, 1 o 1 — 20 s P vk i i,
LB (COX) BFLS . COX-2 fe ik mte
AIFI AR ZE E2  TNF-o FHE EH B 71900, 51
Bz 4 AL R R T e AT

LI IE B, (405 B bk o AR i AL A
U8 eI R NLR 2 000 145 25 0 11
FIFRAR o FIRATIINE Ry 4 B 2ok B RAE ML 1Y)
PRI , LM A5 P Rz 8405 AL TR A3 2032 M IAR,
ARWFFE A R NLR & T AT & A 9 Il S fE B

RGN, AT RAAEAE R R, 26—,
T [ B I 52 %) Je B , T8 UACER B 22 mT RE X H
PR 2T S IR B 40 i A S e 4 DR 36 AT
PEWFFER BRI — 450, 55— AW h sprbu e it
5%, NI T IE /0 XIS SR 24 I R IRk, 5
BRREAR L H ORI 4 T RIE,

ZE LTI, AW 5E R A 4R o 3 A0 JE i o
NLR 3 5 02 0 18 & A 0l Sr fa I I 2R, AR Uik
H NLR A7 FH 79 130 A% 7 092 0, %1 R 791
DT A3 4 & A mT R — 2 S B (E

H B R TAEEHRARBEEA R R,

SE Lk

[1] Rana S,Lemoine E,Granger JP,et al. Preeclampsia: pathophysi-
ology, challenges , and perspectives[ J]. Circ Res,2019,124(7) :
1094-1112. DOI; 10. 1161/CIRCRESAHA. 118. 313276.

[2] Gestational hypertension and preeclampsia: ACOG practice bulle-
tin,number 222[ J]. Obstet Gynecol ,2020,135(6) :e237-e260.
DOLI: 10. 1097/A0G. 0000000000003891.

[3] Goel A,Maski MR, Bajracharya S, et al. Epidemiology and mech-
anisms of de novo and persistent hypertension in the postpartum
period[ J ]. Circulation, 2015, 132 ( 18) : 1726-1733. DOI: 10.
1161/CIRCULATIONAHA. 115. 015721.

[4] Clark P, Boswell F, Greer IA. The neutrophil and preeclampsia
[J]. Semin Reprod Endocrinol, 1998,16 (1) :57-64. DOI: 10.
1055/5-2007-1016253.

[5] Hu Y,Li H,Yan R,et al. Increased neutrophil activation and
plasma DNA levels in patients with pre-eclampsia[ J]. Thromb
Haemost, 2018, 118 ( 12) : 2064-2073. DOI: 10. 1055/s-0038-
1675788.

[6] Serin S,Aver F,Ercan O, et al. Is neutrophil/lymphocyte ratio a
useful marker to predict the severity of pre-eclampsia? [ J].
Pregnancy Hypertens, 2016, 6 ( 1) :22-25. DOI: 10. 1016/].
preghy. 2016. 01. 005.

[7]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(18]

[19]

Saito S, Sakai M. Th1/Th2 balance in preeclampsia[ J]. J Reprod
Immunol, 2003, 59 (2) . 161-173. DOI. 10. 1016/50165-0378
(03)00045-7.
Wielgosz J, Goldberg SB, Kral T, et al. Mindfulness meditation
and psychopathology[ J]. Annu Rev Clin Psychol,2019,15.285-
316. DOI;10. 1146/ annurev-clinpsy-021815-093423.
Tamhane UU, Aneja S, Montgomery D, et al. Association between
admission neutrophil to lymphocyte ratio and outcomes in patients
with acute coronary syndrome[ J]. Am J Cardiol ,2008,102(6) :
653-657. DOL: 10. 1016/j. amjcard. 2008. 05. 006.
Amarasekara R, Jayasekara RW , Senanayake H et al. Microbiome
of the placenta in pre-eclampsia supports the role of bacteria in
the multifactorial cause of pre-eclampsia[J].J Obstet Gynaecol
Res,2015,41(5) :662-669. DOI;10. 1111/jog. 12619.
Moodley M, Moodley J, Naicker T. The role of neutrophils and
their extracellular traps in the synergy of pre-eclampsia and HIV
infection[ J ]. Curr Hypertens Rep,2020,22(6) ;41. DOI; 10.
1007/511906-020-01047-z.
Gupta AK, Joshi MB, Philippova M, et al. Activated endothelial
cells induce neutrophil extracellular traps and are susceptible to
NETosis-mediated cell death[ J]. FEBS Lett,2010,584 (14 ) .
3193-3197. DOI: 10. 1016/]. febslet. 2010. 06. 006.
Guerby P, Tasta O, Swiader A, et al. Role of oxidative stress in
the dysfunction of the placental endothelial nitric oxide synthase
in preeclampsia [ J ]. Redox Biol, 2021, 40; 101861. DOI: 10.
1016/]. redox. 2021. 101861.
Mancia G,Hall JE. Introduction to a compendium on the patho-
physiology and treatment of hypertension[ J]. Circ Res,2019,124
(7):967-968. DOI:10. 1161/CIRCRESAHA. 119. 314953.
Aouache R, Biquard L, Vaiman D, et al. Oxidative stress in pre-
eclampsia and placental diseases[J]. Int J Mol Sci, 2018, 19
(5).DOI: 10. 3390/ijms19051496.
Zhong XY, Laivuori H, Livingston JC, et al. Elevation of both ma-
ternal and fetal extracellular circulating deoxyribonucleic acid
concentrations in the plasma of pregnant women with preeclamp-
sia[ J]. Am J Obstet Gynecol ,2001,184(3) :414-419. DOI; 10.
1067/mob. 2001. 109594.
Pillay P, Moodley K, Vatish M, et al. Exosomal Th1/Th2 cyto-
kines in preeclampsia and HIV-positive preeclamptic women on
highly active anti-retroviral therapy [ J]. Cytokine, 2020, 125
154795. DOI:10. 1016/]j. cyto. 2019. 154795.
Zernecke A, Winkels H, Cochain C,et al. Meta-analysis of leuko-
cyte diversity in atherosclerotic mouse aortas[ J]. Circ Res,2020,
127(3) :402-426. DOI; 10. 1161/CIRCRESAHA. 120. 316903.
Imano H,Sato S, Kitamura A, et al. Leukocyte count is an inde-
pendent predictor for risk of acute myocardial infarction in mid-
dle-aged Japanese men[ J]. Atherosclerosis,2007,195( 1) ; 147-
152. DOI; 10. 1016/j. atherosclerosis. 2006. 09. 002.

(K7 EH  2023-11-23)

(A gtg. HEH)



