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[Abstract] Objective:To find out the risk factors leading to adverse pregnancy outcome by analyzing the correlation of clinical
data and adverse pregnancy outcomes in patients with pregnancy complicated with chronic kidney disease. Methods-The clinical
data before 20 weeks of gestation of single pregnant patients discharged with a diagnosis of chronic kidney disease who conducted
standardized prenatal examination and delivered in Renji Hospital, Shanghai Jiao Tong University School of Medicine from January
1, 2017 to December 31, 2021 were collected retrospectively. According to the pregnancy outcomes, patients were divided into
adverse pregnancy outcome group (study group) and good pregnancy outcome group (control group). The clinical data, laboratory
test results and pregnancy outcomes of the two groups of pregnant women were compared, and the risk factors leading to adverse
pregnancy outcomes were analyzed. Results-Maternal clinical data of 359 pregnant patients were collected, 6 cases of twin
pregnancy were excluded, and the remaining 353 cases of pregnancy with chronic kidney disease were included in this study.
Among them, 230 cases of pregnancy without related maternal and fetal complications were included in the good pregnancy
outcome group (control group), and 123 cases of pregnancy with adverse maternal and fetal outcomes were included in the adverse
pregnancy outcome group (study group). The adverse pregnancy outcome group (one pregnancy can have multiple adverse
pregnancy outcomes) includes 69 cases of preeclampsia (including 43 cases of severe preeclampsia), 29 cases of acute kidney injury,
69 cases of premature delivery, 34 cases of infants smaller than gestational age, 46 cases of low birth weight infants, 41 cases of
neonatal admission to NICU, and 7 cases of miscarriage after 20 weeks of gestation or neonatal death. There were no differences in
age, body mass index, pregnancy times and birth times between the study group and control group. In patients with chronic kidney
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disease, those who had chronic hypertension (OR=3.385, 95% CI 1.115—10.726, P=0.031), serum creatinine over 60 umol/L (OR=
2.828, 95% CI 1.439—5.557, P=0.003), 24-hour urine protein=0.3 g (OR=2.234, 95% CI 1.122—4.448, P=0.022), and lupus
nephritis before 20 weeks of gestation (OR=4.917, 95% CI=1.967—12.290, P=0.001) were at significantly higher risk of adverse
pregnancy outcomes. The area under the ROC curve was 0.759, the sensitivity was 52.8%, and the specificity was 84.2% for

predicting adverse pregnancy outcomes in pregnant women with chronic kidney disease. Conclusion*Chronic hypertension, 24-

hour urine protein=0.3 g, nephritis type of lupus nephritis and serum creatinine> 60 pmol/L before 20 weeks of gestation are

independent risk factors for adverse pregnancy outcome in CKD patients. The combination of the above four indicators have a good

predictive value for adverse pregnancy outcomes.
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%] (28.05%) . RIEE 4396 (11.05%) . HiK&Es
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Tab 1 Adverse pregnancy outcome and incidence in patients with chronic kidney disease

Item
Chronic nephritis

Number of delivery/n(%) 201 (56.94)
Maternal outcome/n(%)
PE 43 (21.39)
Severe PE 24 (11.94)
Acute kidney injury 13 (6.50)
Fetal outcome/n(%)
Fetal loss after 20 weeks 3(1.49)
Neonatal death 0(0)
Preterm birth 28 (13.93)
Preterm birth before 34weeks 9 (4.48)
LBWI 18 (8.95)
SGA 16 (7.96)
NICU 19 (9.45)

Type of nephritis
IgA nephropathy Lupus nephritis Nephrotic syndrome

99 (28.05) 39 (11.05) 14 (3.97)
14 (14.14) 11 (28.21) 1(7.14)
9(9.09) 9(23.08) 1(7.14)
10 (10.10) 3(7.69) 3(21.43)
3(3.03) 0(0) 1(7.14)
0(0) 0(0) 0(0)

16 (16.16) 22 (56.41) 3(21.43)
7(7.07) 10 (25.64) 3(21.43)
9(9.09) 17 (43.58) 2(14.29)
8 (8.08) 8(20.51) 2(14.29)
9(9.09) 11 (28.20) 2(14.29)

Note: PE—preeclampsia; LBWI—low birth weight infant; SGA—smaller than gestational age; NICU—neonatal intensive care unit.
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24 B FH AR (P=0.723) . BMI (P=0.058) .
ZER (P=0.268) . F=Ik (P=0.630) . J&75 % FH il =] T
M (P=0.653) 2R THG#E L; R Az AT
U 20 FA AT AE R . EFIK IR L V34 8 kO 35 v R
4 (¥3P=0.000), J&75A & i 52 i 2 1a) 22 5 5
Agiita L (P=0.022); B 2 B 7E 24
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Tab 2 Comparison of the clinical characteristics before 20 weeks of gestation between the 2 groups

Item Study group (n=123) Control group (n=230) P value

Age/year 31.2243.74 31.37+3.64 0.723
BMI/(kg-m™) 22.74+3.57 21.92+2.89 0.058
Pregnancy/n 2(1,3) 2(1,2) 0.268
Delivery/n 0 0 0.630
Chronic hypertension/n(%) 20 (16.26) 19 (8.26) 0.022
SBP/mmHg 123 (115, 132) 115 (108, 123) 0.000
DBP/mmHg 79 (71, 86) 71.5 (66, 80) 0.000
MAP/mmHg 94 (86, 101) 86 (80, 93) 0.000
Aspirin/n(%) 109 (88.61) 200 (86.96) 0.653
Immunosuppressant/n(%) 38 (30.89) 33 (14.35) 0.000
24 h proteinuria=0.3 g/n(%) 70 (56.91) 79 (34.35) 0.000
24 h proteinuria=2 g/n(%) 57 (46.34) 31(13.48) 0.000
Types of nephritis/n(%)

Chronic nephritis 68 (55.28) 133 (57.83) 0.646

IgA nephropathy 27 (21.95) 72 (31.30) 0.062

Nephrotic syndrome 4(3.25) 10 (4.35) 0.615

Lupus nephritis 24 (19.51) 15 (6.52) 0.000

Note: 1 mmHg=0.133 kPa; SBP—systolic blood pressure; DBP—diastolic blood pressure; MAP—mean arterial pressure.
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Tab 3 Comparison of the laboratory indicators before 20 weeks of gestation between the 2 groups

Item Study group (n=123) Control group (n=230) P value
WBC/(x10°-L™") 9.57+2.62 9.19+2.29 0.158
HB/(g-L™) 120.22+18.49 123.69+11.71 0.061
PLT/(x10°-L™") 237.97+66.47 238.05+54.92 0.990
TSH/(mIU-mL™") 1.52 (0.71, 2.74) 1.31 (0.53, 2.00) 0.092
Serum creatinine/(umol-L™") 58.00 (44.00, 82.00) 48.25 (42.77, 53.85) 0.000
Proteinuria/[mg+ (24 h)™'] 683 (326,2 121) 321 (177, 691) 0.000

Note: WBC—white blood cell; HB—haemoglobin; PLT—platelet; TSH—thyroid-stimulating hormone.

2.4 Logistic Il V143 Bf 45 RUEWE S5 M B o7 fap %4 SEEEESTAREREROBMER

lE ? Tab 4 Univariate regression analysis of influencing factors of

B AR T A Gt 22 B WA — ot

adverse pregnancy outcomes

L o e Item OR (95% CI) P value
Logistic M1 54387, &R ILFE4~5. EHEFIME (P= _ _
Chronic hypertension 5.583 (2.124-14.669)  0.000
0.031). 24 hJREFIKT 03 g (P=0.022) . I LISFE Immunosuppressant 2.669 (1.569-4.540) 0.000
4 60 pmol/L (P=0.003) . & IFIRIEH & (P=0.001) Serum creatinine >60 pmol/L 5.136 (3.101-8.507)  0.000
I%ZVT/EEK Ei&ﬁ)ﬁéﬁ% E’Jﬁﬂjﬁ 5 ? o 24 h proteinuria
PUE A BT URES Jr AR i, DL R 2 I 2 (0] Proteinuria>0.3 g 2.656 (1.419-4.971)  0.002
H5r s B0 phsr fE s R H AR &, RS2 5 Proteinuria>2 g 8.033 (3.339-19.331)  0.000
B $5:AIE #1 £ (receiver operator characteristic curve, Types of nephritis
ROC EHEI 2£ ) ?JEE%%?E‘*E‘SM CKD % %ﬁzixz: Ei& il}fe% Lupus nephritis: chronic nephritis 3.129 (1.541-6.354) 0.002
E’ EI/:] ﬂﬁ—mu ’ﬁl\ﬁﬁ//f‘?ﬁﬁ% ﬂl] [7§] 1 F)]"ii E?E%T'E?ﬁﬂﬁb”ﬂ IgA nephropathy: chronic nephritis 0.733 (0.432-1.246) 0.252

Nephrotic syndrome: chronic nephritis  0.782 (0.237-2.587) 0.687

ARG YRES J5 ROC #h 4k T 1 Lk 0.759, S E N
52.8%, FEIE N 84.2%.
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Tab 5 Multivariate regression analysis of independent risk factors

of adverse pregnancy outcomes

Ttem OR (95% CI) P value

Chronic hypertension 3.385(1.115-10.726)  0.031
Serum creatinine >60 pmol/L 2.828 (1.439-5.557) 0.003
24 h proteinuria

Proteinuria>0.3 g 2.234 (1.122-4.448) 0.022
Proteinuria>2 g 4.904 (1.808-13.303)  0.002
Types of nephritis

Lupus nephritis: chronic nephritis 4.917 (1.967-12.290)  0.001
IgA nephropathy: chronic nephritis 0.745 (0.375-1.478) 0.399

Nephrotic syndrome: chronic nephritis  0.764 (0.126—4.624) 0.769
1.0 -

0.8+
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o
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~
T

e
to
T
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1-Specificity

E1 BEIER A RFRE BFNE ROC Lk
Fig 1 ROC curve of combined indicators for predicting adverse
pregnancy outcomes
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PR 1R 4 I3 LT 565 95 E A A 4031 R 78 L 59,
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