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Correlations of different neutrophil/lymphocyte ratios with
degrees of hyperemesis gravidarum in early pregnancy
YANG Yumei' .ZHU Lihua’,CHEN Linlin* , CHEN Xiangnan®, YE Wenfeng'*?
(1.Department of Gynecology and Obstetrics ,Shanghai Pudong New Area People’s Hospital ,Shanghai 201299 ,China ;
2.The Third Af filiated Hospital of Soochow University ,Jiangsu Changzhou 215006 ,China)

[Abstract] Objective To explore correlation between neutrophil/lymphocyte ratio (NLR) and degree of hyperemesis gravidarum
(HG) in the first trimester of pregnancy. Methods A total of 158 early pregnant women with HG who admitted to our hospital
from January 2021 to December 2023 were selected as study subjects. According to score in pregnancy-unique quantification of
emesis and nausea (PUQE) ,the pregnant women were divided into mild HG group (n=62), moderate HG group (n=42) and
severe HG group (n=54) .The clinical data of the pregnant women were compared among the three groups.Subgroup analysis of
association between NLR level and risk of severe HG was performed by dividing NLR levels into quartile arrays (Q,-Q,) from low
to high in order.A generalized linear mixed model was constructed to analyze correlation between NLR and severe HG.Using NLR
as a continuous variable,the correlation between NLR and HG severity was analyzed by restricted cubic spline regression. Results
There were significant differences in serum levels of interleukin-6 (I1.-6) .lactate dehydrogenase (LDH) ,alanine aminotransferase
(ALT) ,aspartate aminotransferase (AST) ,C-reactive protein (CRP).NLR and platelet/lymphocyte ratio (PLR) among the early
pregnant women with different HG levels (F=2.140,2.311,2.234,2.369,3.264,2.167 and 2.248 respectively, P <{0.05).5-human
chorionic gonadotropin (f-hCG) of the pregnant women in the severe HG group was significantly higher than those in the mild HG

group and the moderate HG group.while the serum level of progesterone (P) was significantly lower than those in the mild HG
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group and the moderate HG group (F =2.485 and 2.072 respectively, both P <C0.05).Subgroup analysis of association between

NLR level and risk of severe HG showed that NLR level was more significantly associated with severe HG in these pregnant

women with IL-6 =4.95pg/ml compared with HG patients with 1L-6 <(4.95pg/mL (P ieraction

=10.031).The generalized linear

mixed model showed that after adjusting such indexes as 11.-6, LDH, CRP,8-hCG and P,compared with NLR<(2.88, the ORs of
NLR in ranges of 2.88-3.15,3.15-3.42 and==3.42 for severe HG were 2.368 (95%CI:1.269-3.558),2.480 (95% CI :1.933-2.847)

and 2.751 (95%CI :2.163-3.425) respectivel

y. The restricted cubic spline regression analysis showed that the level of NLR was

significantly correlated with the severity of HG (P<C0.001). Conclusions The higher the level of NLR,the higher the degree of HG

in early pregnancy.After adjusting for confounding factors,NLR levels are still significantly correlated with risk of severe HG.
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Table 1 Comparison of clinical data of the early pregnant women with HG among the three severity groups [ x +s,n(%) ]
i H BREH(n=62) R (n=42) FIEH (n=54) F/x? P
() 27.374+2.48 28.0542.17 28.1542.03 1.072 0.559
Z# i) BMI(kg/m?) 24.52+5.01 25.6844.96 26.0945.12 0.174 0.862
Fag v kd 5.029 0.081

H R 47(75.81) 23(54.76) 36(66.67)

— 15(24.19) 19(45.24) 18(33.33)

3 R 01 i R 1.287 0.525

2 11(17.74) 8(19.05) 14(25.93)

75 51(82.26) 34(80.95) 40(74.07)

Tl PR 5% Ik 0.449 0.799

= 9(14.52) 6(14.29) 10(18.52)

7 53(85.48) 36(85.71) 44(81.48)

e sl 2 24 2 1.168 0.558

2 13(20.97) 11(26.19) 16(29.63)

i 49(79.03) 31(73.81) 38(70.37)
2T A 1.147 0.564

= 12(19.35) 10(23.81) 15(27.78)

7!? 50(80.65) 32(76.19) 39(72.22)

ZHRT AR 1.258 0.533

b= 9(14.52) 7(16.67) 5(9.26)

& 53(85.48) 35(83.33) 49(90.74)

AT P A0 AR 1.771 0.413

2 22(35.48) 17(40.48) 15(27.78)

7 40(64.52) 25(59.52) 39(72.22)

Z RN LR GAE 1.687 0.430

= 10(16.13) 9(21.43) 14(25.93)

E\ 52(83.87) 33(78.57) 40(74.07)
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EgE| B (n=62) PR (n=42) EEH(n=54) F/x? P
NE AN i 7

SBP(mmHg) 185.94+24.53 189.37427.75 187.25425.94 0.150 0.881
DBP(mmHg) 102.13+11.09 104.32412.81 101.48+10.69 1.566 0.120
£ (K /min) 93.41+14.39 96.57+18.52 94.62+15.93 1.111 0.774
TC(mmol/L) 4.28+1.19 4.21+1.05 4.33+1.22 0.392 0.531
TG(mmol/L) 2.14-£0.65 2.04+0.62 2.03+0.53 0.169 0.920
LDL-C(mmol/L) 2.84+0.87 2.79+0.72 2.80+0.84 0.935 0.069
HDL-C(mmol/L) 1.454+0.39 1.4340.47 1.4540.42 0.928 0.356
1L-6(pg/mL) 4.57+0.58 5.12+0.93 5.6440.99 2.140 <0.001
LDH(UI/L) 140.63+21.44 147.91426.58 153.59+28.36 2.311 0.022
Hb(g/L) 131.59+24.61 134.28430.88 132.75428.69 1.220 0.115
Ser(pmol /L) 77.354+13.11 76.28+12.16 76.94+12.73 1.629 0.106
AST(U/L) 17.46-2.75 19.38+2.97 22.43+3.16 2.369 0.019
ALT(U/L) 14.13+2.42 16.89+3.15 20.37+4.85 2.234 0.027
CysC(mg/L) 1.224+0.23 1.2340.34 1.2240.28 0.217 0.829
CRP(mg/L) 5.31+1.08 7.52+1.19 10.84+1.35 3.264 <0.001
WBC(Xx10°/L) 12.13+1.24 12.4941.47 12.28+1.33 0.893 0.671
NLR 2.7940.62 3.1240.77 3.49+0.81 2.167 0.004
PLR 112.58+18.37 120.49420.14 123.68423.51 2.248 0.025
B-hCG(IU/L) 40 056.34-+245.89 43 516.62+303.77 48 638.14+364.23 2.485 <€0.001
P(nmol/L) 30.7845.66 26.4243.89 23.1743.56 2,072 0.003

2.2 RE NLR tfEH HG BE IR F B
KA FE 38 G248 NLR 7K F AR 2 55 43 o U 53
B (Q) ~ Qo) X DU 4 AR 3 2k BT RL ik AT 0 1L &
W& 418 1L-6 \LDH ,CRP.8-hCG P KF 2 HG

*®2,

BN 225 BA ST
NLR 7K i) 7 7 . IL-6 ., LDH, CRP, 8-hCG 7K 3 M
HEE HG B H NBE W, P oK & i AR,

£2 AR NLREIERN HGC 2FIEFREREE[xLs,n(%)]

Table 2 Comparison of clinical data among HG patients with different NLR ratios [ x £ s,n(%) ]

L (P <<0.05), B &

NLR P4 47 % 21

A Bk Q (<2.88, Q:(2.88~3.15,  Q(3.15~3.42, Q (=3.42, F/x: P
n=238) n=42) n=41) n=237)
ERIED) 27.8242.24 27.6342.01 27.454+2.12 28.3142.48 27.894-+2.36 0.552 0.538
287 BMI(kg/m?) 25.364:5.03 25.364-4.85 25.734:5.42 24.8244.76 25.564-5.09 1.138 0.093
gkl 1.297 0.730
=R 106(67.09) 23 30 27 26
—Jif 52(32.91) 15 12 14 11
B R 300 7R 1.938 0.585
b 33(20.89) 6 11 7 9
4 125(79.11) 32 31 34 28
T3
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NLR 433 41
A B Qi (<2.88, Q(2.88~3.15.  Q:(3.15~3.42, Qi (=3.42, F/xe P
n=38) n=42) n=41) n=37)

Yl PR 5% e S 2.465 0.482
= 25(15.82) 7 9 4 5
7 133(84.18) 31 33 37 32

e sk 2 245 o0 4.288 0.232
b 40(25.32) 10 15 9 6
7 118(74.68) 28 27 32 31

2 i W A 4.746 0.191
b 37(23.42) 7 12 13 5
7 121(76.58) 31 30 28 32

AR 0.994 0.803
& 21(13.29) 4 6 7 4
75 137(86.71) 34 36 34 33

TR R TAE 2.171 0.538
= 54(34.18) 13 18 12 11
i 104(65.82) 25 24 29 26

EZ 1R E-3<gih 3.620 0.305
= 33(20.89) 6 12 10 5
i 125(79.11) 32 30 31 32

A Bt I 552 56 2 48 A
SBP(mmHg) 187.30425.87 186.54424.37 190.75426.56 184.21426.83 187.59425.55 0.823 0.416
DBP(mmHg) 102.494-11.41 101.73411.15 103.64411.22 102.19412.08 102.30£11.15 1.235 0.677
L F (K /min) 94.66+16.01 94.01+16.48 92.48+15.32 97.1617.02 95.05+15.21 0.138 0.746
TC(mmol/L) 4.2841.16 4.204-1.04 4.3641.32 4.2541.12 4.3041.16 0.023 0.789
TG(mmol/L) 2.0820.60 2.014:0.48 2.064-0.56 2.1840.71 2.054-0.65 0.198 0.652
LDL-C(mmol/L) 2.8140.82 2.7140.69 2.7640.72 2.8340.92 2.9640.96 0.562 0.545
HDL-C(mmol/L) 1.4440.42 1.3840.35 1.4040.39 1.4840.42 1.5240.53 0.785 0.326
IL-6 (pg/mL) 5.0840.81 4.4240.64 4.9840.75 5.3240.84 5.614£1.03 4.362 <<0.001
LDH(UI/L) 146.99425.17 142.714£22.06 146.29424.18 148.66427.04 150.354£27.42 1.108 0.021
Hb(g/L) 132.70427.67 129.924-23.28 133.46229.62 134.9574-30.17 132.21427.20 1.564 0.667
Ser(pmol/L) 76.93+£12.73 75.984+11.39 76.15412.58 77.44+13.34 78.21+13.59 0.049 0.862
AST(U/L) 19.6742.95 18.2642.61 19.7342.72 20.85+3.16 19.7443.32 0.682 0.476
ALT(U/L) 16.997-3.44 15.184-2.87 16.9443.01 17.5343.79 18.3344.15 0.023 0.789
CysC(mg/L) 1.2240.28 1.19+0.21 1.2340.26 1.2440.28 1.2340.36 0.122 0.751
CRP(mg/L) 7.7941.20 5.244-0.93 6.75+=1.21 9.1741.30 10.0541.36 1.181 0.005
WBC(X10~9/L) 7.28+1.33 7.15+1.26 7.31+1.42 7.2941.30 7.3641.34 0.562 0.545
PLR 118.48420.60 114.79419.58 116.38420.13 122.74421.47 119.92+21.21 0.785 0.326
B-hCGU/L) 43 909.184301.72 41 185.72-253.48 42 976.482-292.76 45 294.554-324.59 46 229.854336.10  2.064 0.015
P(nmol/L) 27.024.47 31.6445.51 29.184.94 24.2543.78 22.8943.64 1.552 0.009

HG 2R 22.363 0.001
EYE S 62(39.24) 20 22 14 6
g 42(26.58) 11 10 13 8
A 54(34.18) 7 10 14 23
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2.3 NLREEES5EE HG HX 4

DIE B HG RAERFHAZRIET LLMER G
W AR S T T AR ST ME LR (penalised quasi-
likelihood, PQL) pR %38 &3 3% X in A & /) = e 1%
(iterated weighted least squares, IWLS)3K75, 25
R (BEAY 1), 5 NLR<C2.88 L #,2.88~3.15,
3.15~3.42,>>3.42 NLR & /£ & HG 19 KU 2 51

$91.078.,1.117,1.585, NLR 7K -5 5 isf 5 Ji XU o
KL AR R 5 BMI 5 AN A NLR KF 5 & HG
ARG 2 e (B RS 2) , ik — 2B 3% 11L-6 \LDH.,
CRP.B-hCG.P f8trZJ5 (B AL 3),2.88~3.15.3.15~
3.42,2>3.42 NLR K AEHEE HG 19 R 53 3 & 2 IR
ZH1Y 2.368.2.480.2.751 i , PN A 22 % A Gi it &
X (P<C0.05), W% 3,

%3 NLRAFEEEE HGHI NBARMEKE

Table 3 Generalized mixed effect model of association between NLR level and severe HG

IR 2 A NLR 8 S.E. Wald X2 OR 95%CI P
MR 1 <2.88 — — — — — —
2.88~3.15 0.085 0.036 2.385 1.078 1.011~1.618 0.015
3.15~3.42 0.111 0.030 3.658 1.117 1.035~1.887 0.011
>>3.42 0.461 0.382 1.456 1.585 1.132~1.976 0.004
LAY 2 <2.88 — — — — — —
2.88~3.15 0.159 0.042 3.807 1.173 1.005~1.293 0.001
3.15~3.42 0.296 0.079 2.481 1.341 1.173~1.862 <<0.001
>>3.42 0.494 0.460 1.153 1.639 1.224~2.315 <0.001
FERL 3 <2.88 — — — — — —
2.88~3.15 0.862 0.825 1.092 2.368 1.269~3.558 <20.001
3.15~3.42 0.908 0.880 1.065 2.480 1.933~2.847 <20.001
>>3.42 1.012 0.996 1.032 2.751 2.163~3.425 <<0.001

TE AR 1 O B PR B R 2 PR AR I  BMI AR A 3 SRR AR Iy . BMIL1L-6 ., LDH,CRP,3-hCG,P,

2.4 SYESD
A 1L-6 . LDH, CRP, 8-hCG. P 7K 4 41

FONLR K ES5®&EE HG WAL EFEE, BT
HBAIANFEAESL TBAE (P oy =>0.05), W3 4,

F4 NLRAKFEEEE HG HEMHIEHS

Table 4 Subgroup analysis of correlations between different NLR levels and severe HG

NLR P4 431y 4 41

i H Py Py
Qi (<2.88,n=238) Q. (2.88~3.15,n=142) Q3(3.15~3.42,n=41) Q) (=3.42,n=37)
1L-6 (pg/mL) 0.538
<4.95 1.00 1.28(0.85~1.53) 1.60(1.34~1.86) 1.92(1.66~2.39) 0.056
=4.95 1.00 1.33(0.97~1.60) 1.63(1.39~1.89) 2.12C1.77~2.77) 0.039
LDH(UI/L) 0.729
<142.63 1.00 1.41(1.15~1.99) 1.66(1.40~1.91) 2.87(1.59~4.14) 0.001
=142.63 1.00 1.46(1.19~1.73) 1.48(1.23~1.73) 2.24(1.26~3.71) 0.008
CRP(mg/L) 0.394
<7.42 1.00 1.25(1.02~1.52) 1.56(1.30~1.81) 1.89(1.61~2.15) 0.127
=7.42 1.00 1.41(1.15~1.67) 1.59(1.35~1.86) 1.93(1.68~2.21) 0.018
B-hCGIU/L) 0.259
<42 160.35 1.00 1.64(1.39~1.91) 1.87(1.60~2.14) 2.29(2.08~2.57) 0.038
=42 160.35 1.00 1.66(1.38~1.92) 1.90(1.65~2.15) 2.18(1.94~2.43) 0.145
P(nmol/L) 0.563
=25.98 1.00 1.16(0.93~1.53) 1.40(1.14~1.68) 1.61(1.34~1.88) 0.001
<(25.98 1.00 1.29(1.03~1.55) 1.48(1.27~1.81) 1.62(1.35~1.91) 0.001
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2.6 NLR lk A5 EE HG KUK % B 38 & 59 7
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