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Serum MCP-1 level and its correlation with endometrial polyps and inflammatory response in
patients with chronic endometritis

LU Lixia, YANG Dandan
(Depaﬂment of Gynecology , Hebei Hospital of Traditional Chinese Medicine , Shijiazhuang 050000, China)

Abstract Objective To investigate the correlation between monocyte chemoattractant protein-1 (MCP-1) levels and endometrial
polyps (EP) as well as inflammatory responses in patients with chronic endometritis (CE). Methods A total of 157 patients with CE
admitted to the Department of Gynecology of our hospital between June 2021 and June 2024 were selected as study participants. The dif-
ferences in MCP-1 level among patients with CE with different clinical characteristics were observed ,and stratified regression analysis
was used to examine the relationship between different clinical characteristics and MCP-1 level. Based on hysteroscopic pathological
results, the patients were divided into the EP group and the non-EP group. The general data,serum sex hormones,and inflammatory
markers of the two groups were compared. Multiple linear regression analysis was used to analyze the relationship between MCP-1 levels
and serum sex hormones and inflammatory markers. Logistic regression analysis was used for influencing factor analysis. Unconditional
logistic regression and restricted cubic spline models were used to analyze the association and dose-response relationship between MCP-1
levels in patients with CE and EP. A generalized multifactor dimensionality reduction (GMDR) model was used to analyze the interaction
between MCP-1 and inflammatory markers in patients with CE and EP. Results In patients with CE,the number of abortions, abnormal
leukorrhea, abnormal uterine bleeding, pelvic pain,and ectopic pregnancy were significantly correlated with MCP-1 levels (P < 0.05).
The levels of follicle stimulating hormone (FSH), estradiol (Ez),luteinizing hormone (LH), interleukin-6 (IL.-6), tumor necrosis factor o
(TNF-a), interleukin-1B (IL-1B), and C-reactive protein (CRP) in the EP group were significantly higher than those in the non-EP group.
MCP-1, estradiol (E,), TNF-at, IL-18, and IL-6 were independent risk factors for CE complicated by EP (P < 0.05). There was a non-
linear relationship between MCP-1 and EP risk,which increased significantly when MCP-1 was >30.30 ng/mL (nonlinear test,P <
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0.001). The best interaction model was the synergistic effect of MCP-1,TNF-o,1L-1B, and IL-6 overexpression (P < 0.05). Conclusion

In patients with CE,MCP-1 levels are closely associated with EP occurrence and are positively regulated by the sex hormone E, and

inflammatory indicators. Additionally, significant interactions between MCP-1 and inflammatory indicators exist in CE combined with EP,

suggesting that MCP-1 may play a key role in the occurrence and development of CE combined with EP.
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Tab.1 Relationship between MCP-1 levels and clinical features

Ttem n MCP-1 (ng/mlL) t P

Age 1.741 0.242
<35 years 68 34.50 + 6.24
=35 years 89 35.61 £5.57

Body mass index 0.663 0.508
<22 kg/m” 63 35.05 +6.06
=22 kg/m’ 94 35.64+5.03

Number of miscarriages 2.026 0.045
<2 140 34.61 £5.56
=2 17 37.54 £ 6.22

Number of births 0.717 0.475
<2 142 35.16 £ 5.66
=2 15 36.27 +6.15

Pregnancy times 1.462 0.146
<2 122 3498 +6.27
=2 35 36.67 +5.08

CE course 1.406 0.162
<3 years 85 34.76 £ 6.19
=3 years 72 36.21 £6.72

Leucorrhea anomaly 2.101 0.037
Yes 60 37.53 +7.06
No 97 3551497

Menstrual regularity 1.867 0.064
Yes 108 34.06 + 6.65
No 49 36.12+5.82

Menopause 1.788 0.076
Yes 72 34.18 +5.71
No 85 35.92 +6.37

Abnormal uterine bleeding 4.794 <0.001
Yes 43 39.40 +5.41
No 114 34.48 +5.85

Pelvic pain 3.835 <0.001
Yes 95 38.24+7.22
No 62 3397 +6.15

EP 4.220 <0.001
Yes 75 38.31+6.10
No 82 34.25+5.95

2.2 Al REE 5MCP- 1K (9432 mH 4347
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Tab.2 Correlation between MCP-1 levels and clinical characteristics of patients with CE

Non-standardized coefficient

Model B t P
B SE
Stratification 1
Constant 7.329 0.375 - 19.543 <0.001
Abnormal uterine bleeding 0.687 0.290 0.156 2.369 0.020
Stratification 2
Constant 8.146 0.429 - 18.975 <0.001
Abnormal uterine bleeding 0.588 0.217 0.062 2.715 0.008
Number of miscarriages 0.752 0.364 0.093 2.066 0.041
Stratification 3
Constant 9.759 0.551 - 17.700 <0.001
Abnormal uterine bleeding 0.638 0.207 0.061 3.073 0.003
Number of miscarriages 0.597 0.261 0.097 2.283 0.025
Pelvic pain 0.861 0.362 0.130 2.376 0.019
Stratification 4
Constant 9.448 0.583 - 16.217 <0.001
Abnormal uterine bleeding 0.758 0.229 0.030 3.303 0.001
Number of miscarriages 0.959 0.399 0.095 2.403 0.018
Pelvic pain 0.885 0.280 0.073 3.158 0.002
Leucorrhea anomaly 0.836 0.407 0.198 2.053 0.043
Stratification 5
Constant 8.807 0.792 - 11.124 <0.001
Abnormal uterine bleeding 0.963 0.201 0.183 4.780 <0.001
Number of miscarriages 0.633 0.253 0.238 2.507 0.015
Pelvic pain 0.948 0.201 0.177 4.723 <0.001
Leucorrhea anomaly 0.605 0.275 0.252 2.202 0.032
EP 0.830 0.167 0.132 4.968 <0.001

#*3 2AIGREMILE

Tab.3 Comparison of clinical data between the two groups

Item EP group (n =75) Non-EP group (n = 82) Xt P

Age (year) 48.05 +9.58 4359 +8.27 3.130 0.002
BMI (kg/m®) 23.19 +4.77 2249 +5.14 0.882 0.379
Time of menarche (year) 13.94 +2.03 14.13 + 1.96 0.596 0.552
Menstrual cycle (d) 28.61 +2.67 29.07 +2.33 1.152 0.251
Endometrial thickness [n (%) ] 1.331 0.514

4-9 mm 56 (74.67) 66 (80.49)

>9-14 mm 11(14.67) 10(12.20)

>14 mm 8(10.66) 6(7.31)
Hypertension [n (%) ] 3.495 0.062

Yes 20(26.67) 12(14.63)

No 55(73.33) 70(85.37)
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(%)
Item EP group (n =75) Non-EP group (n = 82) X It P

Diabetes [n (%) ] 2.373 0.123
Yes 10(13.33) 5(6.10)
No 65(86.67) 77(93.90)

Smoking history [n (%) ] 1.366 0.242
Yes 6(8.00) 3(3.66)
No 69(92.00) 79(96.34)

Drinking history [n (%) ] 0.043 0.836
Yes 11(14.67) 13(15.85)
No 64 (85.33) 69 (84.15)

Oral contraceptive [n (%) ] 1.352 0.245
Yes 3(4.00) 7(8.54)
No 72 (96.00) 75(91.46)

Menstrual regularity [n (%) ] 5.168 0.023
Yes 45 (60.00) 63(76.83)
No 30 (40.00) 19(23.17)

Menopause [n (%) ] 5.947 0.015
Yes 42(56.00) 30(36.59)
No 33 (44.00) 52(63.41)

Abnormal uterine bleeding [n (%) ] 14.041 <0.001
Yes 31(41.33) 12(14.63)
No 44(58.67) 70(85.37)

Pelvic pain [n (%) ] 12.044 0.001
Yes 56(74.67) 39(47.56)
No 19(25.33) 43(52.44)

CE course [n (%) | 7.613 0.006
<3 years 32(42.67) 53(64.63)
=3 years 43(57.33) 29(35.37)

Pregnancy times [n (%) ] 3.282 0.070
<2 63 (84.00) 59(71.95)
=2 12(16.00) 23(28.05)

Number of births [n (%) ] 1.385 0.239
<2 70(93.33) 72 (87.80)
=2 5(6.67) 10(12.20)

Number of miscarriages [n (%) ] 4.490 0.034
<2 71(94.67) 69 (84.15)
=2 4(5.33) 13(15.85)
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Tab.4 Comparison of inflammatory indices between the two groups

Group n TNF-a (ng/L) IL-1B (ng/L) IL-6 (ng/L) CRP (mg/L)
EP group 75 20.35 +3.36 31.97 £5.31 125.82 + 8.63 1570 = 4.13
Non-EP group 82 17.88 + 3.24 21.26 +3.63 109.21 + 8.55 12.25 +3.14
t 4.688 14.86 12.105 5.922
P <0.001 <0.001 <0.001 <0.001

&5 HREElogisticE T4

Tab.5 Multivariate logistic regression analysis

Project B SE Wald x* OR 95%C1 p
Menopause 0.381 0.209 3.266 1.463 0.971-2.204 0.071
Abnormal uterine bleeding 0.432 0.228 3.810 1.545 1.005-2.371 0.054
Pelvic pain 0.276 0.174 2.715 1.321 0.953-1.852 0.088
CE course 0.143 0.087 2471 1.159 0.968-1.377 0.117
MCP-1 1.120 0.243 30.279 3.521 2.173-5.246 <0.001
FSH 0.339 0.163 4.414 1.398 1.025-1.933 0.042
LH 0.417 0.192 4.678 1.520 1.036-2.204 0.036
E, 0.851 0.138 36.731 2.342 1.765-3.100 <0.001
TNF-a 0.622 0.169 13.293 1.857 1.330-2.600 0.001
IL-1B 1.152 0.183 34.030 2.859 2.015-4.072 <0.001
1L-6 1.182 0.231 26.297 3.251 2.072-5.110 <0.001
CRP 0.160 0.101 2.562 1.173 0.964-1.435 0.103

&6 MCP-17k 5 MiE M # R R RERRIEXES T

Tab.6 Correlation analysis between MCP-1 levels and serum sex hormones and inflammatory indexes

MCP-1
Project B OR 95%CI p
Unadjusted model
FSH 0.496 1.642 1.433-1.776 0.079
LH 0.341 1.406 1.145-1.532 0.111
E, 0.553 1.738 1.423-2.123 <0.001
TNF-a 0.889 2.433 1.666-3.551 <0.001
1L-1B 2.651 14.168 10.518-19.085 <0.001
IL-6 0.622 1.863 1.472-2.357 <0.001
CRP 1.193 3.297 2.545-4.270 <0.001
Model 1
FSH 0.203 1.225 1.001-1.357 0.425
LH 0.107 1.113 0.904-1.323 0.427
E, 0.243 1.275 1.067-1.524 0.015
TNF-a 0.355 1.426 1.082-1.881 0.024
IL-1B 1.941 6.966 5.441-8.917 <0.001
1L-6 0.338 1.402 1.196-1.643 <0.001

CRP 0.883 2.418 1.802-3.245 <0.001
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(8:35)
MCP-1
Project
B OR 95%CI1 P
Model 2
FSH 0.329 1.391 1.145-1.586 0.282
LH 0.178 1.195 0.897-1.469 0.147
E, 0.301 1.351 1.171-1.559 <0.001
TNF-a 0.569 1.766 1.332-2.343 <0.001
IL-1B 2.296 9.934 7.625-12.944 <0.001
1L-6 0.361 1.435 1.175-1.752 0.001
CRP 0.785 2.192 1.628-2.953 <0.001

Model 1,adjust BMI, menarche time, menstrual cycle, endometrial thickness,hypertension, diabetes, smoking history, drinking history, oral contracep-

tives, pregnancy times and parity ; Model 2,based on Model 1,adjust age, menstrual regularity ,menopause, abnormal uterine bleeding, pelvic pain, CE

course and abortion times.

4 OR
3

g2
1
0—..“..“....
1820 22 24 26 28 30 32 34 36 38 40 42

MCP-1/ng*mL"'

E1 EFREMEIFHEEZERSTMCP-17/KESCEREEPAER
e
Fig.1 Analysis of the relationship between MCP-1 levels and EP in
patients with CE based on the restricted cubic spline model
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Tab.7 GMDR analysis of MCP-1 levels and inflammatory indices in patients with CE

Model Test balance accuracy Replacement test (P) Cross-validation consistency
Al 0.532 7(0.109) 6/10
A2/A4 0.564 6(0.055) 7/10
A1/A2/A4 0.582 7(0.023) 7/10
A1/A2/A3/A4% 0.611 10(0.001) 9/10
A1/A2/A3/A4/A5 0.602 9(0.012) 10/10

A1,A2,A3,A4 and A5 respectively represent high expression of MCP-1, TNF-a, IL-1B,1L-6 and CRP. *,best model.
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