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[Background] Studies among pregnant Asian women with chronic kidney disease (CKD) have not been widely performed; 1 

therefore, clinical criteria for these patients have not been well established.  2 

[Methods] We conducted a retrospective study among pregnant women with CKD who received prenatal care at our 3 

institution for eight consecutive years. Primary outcome was the development of severe adverse events (SAEs). We 4 

analyzed correlations between primary outcome and CKD parameters (age, body mass index [BMI], estimated glomerular 5 

filtration rate [eGFR], urinary protein-creatinine ratio [UP], systolic blood pressure [SBP], diastolic blood pressure [DBP], 6 

and not normal blood pressure [non-NBP]) at the time of referral. Secondary outcomes were low birth weight (LBW), 7 

preterm delivery (PreD), and small for gestational age (SGA). We divided into two categories, CKD stage G1, and G2 or 8 

higher according to eGFR, and proteinuria negative and proteinuria positive according to UP, respectively. 9 

[Results] We observed 89 pregnancies. SAE was observed in 28 pregnancies. In live birth cases, there were 28 PreD, 28 10 

LBW and 13 SGA. Major SAEs included preeclampsia, superimposed preeclampsia, unscheduled cesarean section, 11 

neonatal intensive care unit admission, and fetal death. Stepwise logistic regression analysis selected eGFR (OR=0.847, 12 

p=0.026), SBP (OR=1.897, p=0.006) and proteinuria positive (OR=2.96, p=0.046) as the significant predictors of SAEs. 13 

There were no significant differences among the baseline characteristics stratified by SGA.   14 

[Conclusions] This is the first study to report pregnancy outcomes among Japanese non-disease-oriented patients with 15 

CKD. In Asians, especially in the Japanese population, kidney function, blood pressure and proteinuria might affect 16 

pregnancy outcomes.  17 
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Main body: 1 

[Introduction] 2 

Chronic kidney disease (CKD) is a global health problem with a prevalence of 8–16% in the general population [1,2] as 3 

well as the Japanese population [3]. The global prevalence of CKD in childbearing women is thought to be 3%. In the 4 

Japanese population, the prevalence of CKD stages 3–5 (eGFR < 60 ml/min/1.73m2) in the childbearing age population 5 

is less than 1% [3]. Among this population, low outcomes and high risk of complications during pregnancies are 6 

significant concerns for patients with CKD who are expecting a child. Outcomes of pregnancies among patients with 7 

CKD have improved [4], but still, many young women suffer from tragic complications due to CKD [5].  8 

Recent studies have shown that low kidney function [5] and gross proteinuria are risk factors for pregnancy 9 

complications [6]. However, the precise role of CKD status, such as kidney function and proteinuria in the gestational 10 

period, is not well known; factors that affect the growth of the baby or weeks at delivery are unknown. 11 

 The Japanese Society of Nephrology has issued guidelines for pregnant women with CKD in 2017 [7], which was a 12 

breakthrough for Japanese pregnant women with CKD. However, the evidence for each clinical question is mostly from 13 

non-Asian populations. Furthermore, there are limited studies for pregnancy outcomes among specific kidney diseases 14 

in the Japanese population [8,9]. Those studies consist only of cases with biopsy-proven glomerular diseases; thus, the 15 

pregnancy outcomes for pregnant women with CKD as a whole are not well known in the Japanese population. The 16 

prevalence of kidney disease is different depending on the region [1,10]. Also, there are regional differences in clinical 17 

practice such as tonsillectomy for IgA nephropathy, which is widely performed in Japan but not in worldwide [11]. 18 

Therefore, there might be some differences in basal disease activity between non-Asian and Asian populations. 19 
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However, we reluctantly apply evidence from other countries in daily practice. Thus, universally applicable evidence 1 

for pregnancy outcomes among Japanese pregnant women with CKD is needed, which can be utilized by not only 2 

nephrologists but also by home doctors and gynecologists. 3 

 In order to address this problem, we conducted a single-center retrospective cohort study among Japanese patients with 4 

CKD who received both perinatal care and nephrology care at our institution. Here, we presented the relationships 5 

between disease activity and pregnancy outcomes.  6 

 7 

[Materials and Methods] 8 

Study population 9 

 We collected data of patients who visited both the Division of Nephrology and the Department of Obstetrics at Tohoku 10 

University Hospital (Sendai, Japan) from January 1, 2010, through December 31, 2017, using the medical records 11 

search service in our institution. Our institution is a tertiary referral hospital that covers a population of 3 million. We 12 

handle 800–900 deliveries per year, mostly high-risk pregnancies, because our institution is the only facility that can 13 

provide care for high-risk pregnant women with CKD in this area. After screening candidates from the medical records, 14 

we selected patients who underwent both perinatal care and CKD management in our institution and excluded those 15 

with transient gestational hypertension. When a patient experienced multiple pregnancy among the study term, we 16 

included the first pregnancy during the observational period. We included whose birth record provided from the 17 

transferred hospital existed for the following occasions; 1) patients who were transferred to other hospitals due to 18 
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occupied neonatal intensive care unit (NICU), 2) patients who were transferred to other hospitals due to Tohoku 1 

earthquake, which occurred in March 2011.  2 

 3 

Data collection & Definitions 4 

 The baseline physical examination data such as height, weight, and blood pressure were obtained from the first visit to 5 

the Department of Obstetrics. The baseline blood and spot urine examination data were obtained from the earliest 6 

examination when the patient revealed their pregnancy. Non-normal blood pressure (non-NBP) was defined as, 7 

according to guidelines from American Heart Association, systolic blood pressure [SBP] > 120 mmHg and/or diastolic 8 

blood pressure [DBP] > 80 mmHg, and/or diagnosis of hypertension with previous medications. We also extracted 9 

information about the method of delivery and the children’s outcomes from the inpatient medical record. We set the 10 

primary outcome as severe adverse events (SAEs) and selected the precise events according to previous studies [4 - 6, 11 

12]. Maternal SAE was as follows: development of preeclampsia, superimposed preeclampsia, placental abruption, 12 

placenta previa, placenta preterm, unscheduled cesarean section, and new-onset or recurrence of nephrotic syndrome. 13 

Child SAEs included spontaneous abortion, intrauterine fetal death, and NICU admission. Furthermore, we assessed the 14 

low birth weight (LBW) , preterm delivery (PreD) and small for gestational age (SGA) as secondary outcomes, which 15 

were regarded as major indicators for obstetrics outcomes. Estimated glomerular filtration (eGFR) was calculated by the 16 

3-variable Japanese Equation for women (eGFR = 194 × [serum creatinine level]-1.094 × [age]-0.287 × 0.739), which 17 

is widely used among Japanese medical services [13]. Hypertension was defined as follows: systolic blood pressure > 18 

140 mmHg and/or diastolic blood pressure > 90 mmHg. Gestational hypertension was defined as de novo hypertension 19 
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that developed at or after 20 weeks of gestation and was absent within three months after pregnancy. Preeclampsia was 1 

defined as the de novo onset of hypertension (BP ≥ 140/90 mm Hg) after 20 weeks of gestation and proteinuria (> 0.3 2 

g/gCr). Chronic hypertension was defined as high blood pressure predating the pregnancy or recognized before 20 3 

weeks of gestation [14]. LBW was defined as a birth weight below 2500 g. PreD was defined as delivery before 37 4 

weeks of gestation. SGA was defined as the 10th percentile for the Japanese neonatal birth weight reference curve [15]. 5 

This formula required the following data: the child’s sex, parity of mother, and gestational age. We defined the 10th 6 

percentile birth weight as lower than the value of -1.28 standard deviations according to the standard birth weight. 7 

Referring to KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease 8 

(16), we defined “reduced kidney function” and “proteinuria positive” for patients with for patients with eGFR < 90 9 

ml/min/1.73m2, and UPCr 0.15 ≥ g/gCr or higher, respectively.  10 

  11 

 Statistics  12 

 All data for baseline characteristics were expressed as mean ± standard deviation or median (interquartile range) 13 

otherwise noted. To assess the relation of SAE in baseline characteristics, we performed univariate logistic regression 14 

analysis. Additionally, we performed age-adjusted logistic regression to adjust the p values by age since age can 15 

strongly affect the outcomes. Next, we performed a backward stepwise logistic regression analysis to investigate the 16 

factors which affect the outcomes. We started this analysis by including all candidate variables which were related to 17 

outcomes regarding the age-adjusted logistic regression analysis. Finally, in order to secure validity of the stepwise 18 

logistic regression analysis, we performed a multivariate logistic regression analysis by adding missing parameters 19 
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which require to be adjusted clinically as sensitivity analysis. We decided to include following variables for this 1 

analysis; age, obesity, and single variable from each kidney function parameters (eGFR or serum creatinine or reduced 2 

kidney function), proteinuria parameters (UPCr or proteinuria positive), and blood pressure parameters (SBP or DBP or 3 

non-NBP). The differences were considered statistically significant at the two-sided, p < 0.05 level. Analyses were 4 

performed by using STATA 15.1 (Stata Corp. LLC, Texas, USA). 5 

 6 

[Results] 7 

A total of 1218 patients were screened for eligibility; of these, 89 patients were selected as the study population (Figure 8 

1.). Baseline characteristics are shown in Table 1. The mean age was 31.65 ± 5.44 years old. Mean BMI was 21.97 ± 9 

4.20 kg/m2. Mean eGFR was 102.09 ± 35.29 ml/min/1.73m2. Median proteinuria was 0.13 g/gCr. Mean systolic blood 10 

pressure was 114.3 ± 13.04 mmHg. The results of univariate logistic regression analysis as shown in Table 2. The 11 

baseline characteristics stratified by SAE was shown in Supplementary Table 1. The distribution of the CKD stage 12 

stratified by the SAE group and non-SAE group is shown in Table 3. Most patients had preserved kidney function, and 13 

low or none proteinuria. For CKD A stage A3 group, about half of the patients had SAE. There was a successful case of 14 

advanced stage, G5, in SAE group. The spectrum of comorbid kidney diseases is shown in Table 4. The most common 15 

comorbid renal disease was biopsy-proven IgA nephropathy (n = 27, 30.3%). Fifteen cases (16.9%) had nephrotic 16 

syndrome, and 21 cases (23.6%) had collagen disease-related kidney disease. The clinical profiles and laboratory 17 

parameters are shown in Table 5. Twenty-eight pregnancies presented with SAEs, including one case of intrauterine 18 

fetal death and three cases of spontaneous abortions. Furthermore, 32.9% of births required cesarean sections, and 50% 19 
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were unscheduled birth. Fourteen neonates required NICU support, and ten neonates required mechanical ventilation. 1 

All neonates survived and were discharged after birth. 2 

Results of the age-adjusted logistic regression analysis and backward stepwise logistic regression analysis for SAE are 3 

as shown in Table 6. From the age-adjusted logistic regression analysis, eGFR (p = 0.033), SBP (p = 0.006), DBP (p = 4 

0.009), non-NBP (p = 0.009), and proteinuria positive (p < 0.001) were selected as candidate predictors. These five 5 

candidate variables, and age were included in the backward stepwise logistic regression analysis. eGFR (OR= 0.847, p 6 

= 0.026, 95%CI:0.731-0.980, per 10 ml/min/1.73m2), SBP (OR = 1.897, p = 0.006, 95%CI:1.202-2.995, per 10 7 

mmHg]), and proteinuria positive (OR = 2.946, p = 0.046, 95%CI:1.019-8.507, refer to proteinuria < 0.15 g/gCr) were 8 

affecting significantly the SAE occurrences. Notably, forward stepwise logistic regression analysis showed same 9 

selection of variables; eGFR, SBP, and proteinuria positive. Regarding the results of stepwise logistic regression 10 

analysis, we analyzed in a further model which adding age and BMI to the previous model (adjusting eGFR, SBP, and 11 

proteinuria positive) as a sensitivity analysis. Consequently, in this model, age (OR=1.059, 95%CI [0.953-1.177], per 1 12 

year older) and BMI (OR= 1.016, 95%CI [0.894-1.155], per 1 kg/m2 higher]) were not related to SAE. SBP (OR=0.869, 13 

95%CI [1.122-2.850], per 10 mmHg) were related to SAE. There were not statistically significant, though, eGFR (OR= 14 

0.869, p=0.074, 95%CI [0.745-1.013], per 10 ml/min/1.73m2), proteinuria positive (OR = 2.946, p=0.051, 95%CI 15 

[0.996-10.34], refer to proteinuria < 0.15 g/gCr) showed a tendency (p < 0.1) of relation with SAE. 16 

As shown in Table 7, we further assessed the baseline characteristics stratified by the secondary outcomes; LBW, PreD, 17 

and SGA. LBW occurred in 24 cases. The median age was 34.29 ± 5.48 and 30.71 ± 5.21 years old in the LBW group 18 

and non-LBW group, respectively. PreD occurred in 19 cases. There were more proteinuria positive cases in the PreD 19 
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group (68.42%) than the non-PreD group (39.39%), respectively. SGA occurred in 13 cases. and cases with SGA were 1 

older; 34.62±6.61 and 31.59±5.16 years old in the SGA group and non-SGA group, respectively. 2 

 3 

[Discussion] 4 

In this current study, we recruited 89 pregnant Asian women, mostly Japanese, with various kidney diseases. We found 5 

that eGFR, SBP, and the presence of proteinuria associate with SAE. Our results implied that kidney function and 6 

proteinuria and blood pressure had impacts on pregnancy in Japanese pregnant women with CKD. For child outcomes, 7 

we could not find predictors of LBW, PreD, and SGA assumingly because of the small study population. 8 

Regarding the results of logistic regression analysis, there is a 15.32 % SAE risk reduction per 10 ml/min/1.73m2 9 

increase in eGFR, an 89.7 % SAE risk elevation per 10 mmHg increase in SBP, and an approximately three-fold SAE 10 

risk elevation for proteinuria positive. Comprehensively, high eGFR, low mean blood pressure, decreased proteinuria 11 

reduces the risk of SAE of patients with CKD pregnancy. Furthermore, the additional analysis of multivariate logistic 12 

regression showed that including age and BMI to the stepwise model showed a resembled result; the SBP related to 13 

SAE, eGFR, and proteinuria positive showed tended relation with SAE. This result supported the validity of our study. 14 

We used this result as a sensitivity analysis for our stepwise logistic regression analysis model since adjusting five 15 

variables will cause overfitting in our research. However, the additional study population may be needed for further 16 

study. 17 

A study in an Italian population reported that proteinuria more than 1g/24 h resulted in a four-fold increased risk for 18 

NICU admission, but this was not a statistically significant risk factor for cesarean sections or PreD [6]. Their results 19 
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implied that mass proteinuria does not increase maternal SAEs; however, our results indicated that the presence of 1 

proteinuria, regardless of its quantity, was a predictor for SAE. Their results were significant for patients with 2 

proteinuria more than 1 g/24 h; however, the influence of reduced proteinuria was not discussed. Our results implied 3 

that the level of proteinuria should be minimized before the patient becomes pregnant. A prospective study from two 4 

Italian institutions revealed that the severe CKD stage was a predictor for SGA [5] However, in our study, there were no 5 

differences between SGA and non-SGA patients in most parameters except patient age. Thus, the effects of CKD on 6 

SGA cannot be discussed in our study. 7 

Our study has some unique strengths. First, we included various primary kidney diseases: glomerular diseases, such as 8 

IgA nephropathy, and hereditary diseases, such as autosomal dominant polycystic kidney disease. Some previous 9 

reports only recruited patients with the primary glomerular disease who underwent biopsies [17]. Although the 10 

hereditary disease population was relatively less than other glomerular disease populations, our study included a variety 11 

of primary diseases. Further, although we could not estimate the relative risk of each kidney disease, our results support 12 

the fact that risk evaluation can be performed using the eGFR, proteinuria, and blood pressure regardless of the 13 

comorbid kidney disease. Therefore, our results could be utilized efficiently in general practice, not only by 14 

nephrologists. Second, our study comprised 99% Japanese population. Although there was a study from South Korea 15 

that involved an Asian population [18] and a Chinese study [19] reported pregnancy outcomes among specific kidney 16 

diseases, to our best of knowledge, this is the first report of pregnancy outcomes among Japanese pregnant women with 17 

CKD regardless of the primary disease. Our study demonstrated that pregnancy outcomes among Japanese pregnant 18 

women with CKD were similar to those reported in a previous study [8].  19 
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Our study has several limitations. First, this study was performed in a single center. We followed the global consensus 1 

for pregnancy care among patients with CKD, although the precise guidelines were absent at the term of our study. 2 

Thus, there might be some selection bias in previous treatments affecting our results. Second, the study population was 3 

relatively small to perform multivariate analysis. We observed 89 cases and we observed 28 SAEs. Previous reports 4 

show that the age [20], obesity [21] is a known risk factor for women without kidney diseases. In daily practice, we 5 

firstly regard kidney disease parameters as the risk factors for pregnancy. However, we need to reduce the number of 6 

adjusting variables to three variables at most to prevent overfitting since we had only 28 outcome events. Third, our 7 

study population included a decent population of referral cases from other institutions, which were treated differently 8 

for CKD, according to the previous practitioners. Thus, about half of the study population returned to their previous 9 

institution within one month after their delivery, so their long-term clinical course could not be investigated. Moreover, 10 

this study was a retrospective study, and the clinical course and follow-up periods varied in each case. This made us 11 

difficult to collect data of midterm and post-pregnancy term. Therefore, we could not predict the long-term outcomes of 12 

maternal CKD disease activity, such as the relapse rate of disease and/or renal survival of each case. Moreover, the 13 

changes and events of pregnancy term such as weight gain or the midterm changes in proteinuria cannot be analyze in 14 

this study design. We need a more extensive multi-centered, population-based prospective study to impute missing data 15 

to secure the prognosis of CKD pregnancy. Finally, as in previous reports, our study population did not include patients 16 

with advanced CKD stage. We had only 4 cases with eGFR< 30 mL/min/1.73m2, and our study did not include patients 17 

on dialysis. According to previous reports, infant survival rates significantly improved among patients with advanced 18 

CKD in the previous half-century [4]. However, the evidence for cases of impaired GFR and/or severe albuminuria was 19 
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limited [22]. As pregnancy planning, including contraceptive counseling, is not widely practiced worldwide for the 1 

CKD population, about half of the pregnant women with CKD have unplanned pregnancies [23]. This issue was the 2 

same in our study, especially in women with advanced CKD stage and albuminuria. Thus, the true prognosis for 3 

planned pregnancies for pregnant women with advanced CKD remains controversial. There are some case reports for 4 

pregnant women on dialysis with successful outcomes [24], and there is a retrospective report from France with overall 5 

fetal survival of 78% among 100 pregnancies [25]. However, there are relatively fewer reports for advanced cases with 6 

non-dialysis patients; therefore, we need more studies for advanced stage cases. In our study, although the outcomes for 7 

advanced stages were relatively worse than those for early stages of the disease, all cases of live births had live 8 

discharge rates regardless of their CKD stages. Taken together, in pregnant women with advanced CKD, successful 9 

outcomes can be obtained using careful treatment with both obstetric and nephrology care.  10 

In conclusion, we reported pregnancy outcomes among Asian pregnant women with CKD in a single-center 11 

retrospective study, and to the best of our knowledge, this is the first report in the last decade. Our study showed that 12 

kidney function and blood pressure and proteinuria positive were the significant predictors for SAEs. Pregnancy and 13 

childbirth are important life events for young women. We cannot strongly recommend raising children in patients with 14 

advanced CKD stage, but if the disease can be under control, it can lead to successful childbirth under the collaboration 15 

of nephrologists and gynecologists. 16 

 17 
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[Legends to Figures]  1 

Figure 1. Flow chart of the procedure for selecting the study population. 2 

*This study excluded patients with spontaneous kidney dysfunction due to gestational hypertension only. 3 

Figure 1. 4 
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 1 

Table 4. Comorbid  Kidney Diseases (n=89)

Diseases Detail Cases

IgA nephropathy 27

Biopsy unproven primary glomerulonephritis 9

Minimal change nephrotic syndrome 5

Focal segmental glomerulosclerosis 2

Membranous nephropathy 1

Biopsy unproven primary nephrotic syndrome 7

Systemic Lupus Erythematosus 15

Sjogren syndrome 2

ANCA associated vasculitis 2

IgA vasculitis 2

2

4

Alport syndrome 4

Thin basement membrane disease 3

Polycystic kidney disease 1

Medullary cystic kidney disease 1

2

Total 89

Anormalies of kidney and urinary tract

The diagnosis of kidney diseases presenting in the table were determined by kidney biopsy except
polycystic kidney disease, medullary cystic kidney disease, and anormalies of kidney and urinary tract
otherwise specified in the table. Abbreviation; ANCA antineutrophil cytoplasmic antibody.

Chronic glomerulonephritis

Nephrotic syndrome

Collagen disease related kidney disease

Diabetic kidney disease

Tubulointerstitial disease

Hereditary kidney disease
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 1 
  2 

Table 5. Description of Pregnancy Outcomes 

non-SAE (n=61) SAE (n=28)

Pregnancy week at the time of referral, week  (IQR) 9 (8-12) 10 (8-12)

Gestational age at birth, weeks (IQR) 39 (38-40) 35 (30-38)

Birth weight, grams (IQR) 2864 (2600-3184) 2026 (935-2780)

Apgar score for 1min (IQR) 8(8-8) 8 (6-8)

Apgar score for 5min (IQR) 9 (9-9) 9 (8-9)

Transvarginal (natural, forceps, suction), no. (%)

unscheduled cases, no.

Cessarean section, no. (%)

unschedule cases, no.

Total fetal loss or abortion during pregnancy, no.

Total live birth, no.

NICU/GCU admission, no.

Mechanical ventilation requirement, no.

Death discharge of NICU/GCU, no

Total number of patients with severe adverse events, no.

Unsceduled cessarean section, no.

NICU/GCU admission, no.

Preeclampsia, no.

Preeclampsia superimposed chronic hypertension, no.

Nephrotic syndrome (newly onset or relapse), no.

Spontaneous abortion, no.

Placental abruption, no.

Placental previa, no.

Placental preterm, no.

Intrauterine fetal death, no.

Low birth weight (Birth weight< 2500 g), no.

Preterm delivery (Birth week< 37 weeks), no.

Small for gestational age, no.

Abbreviations; IQR: Interquartile Range. NICU: Neonatal Intensive Care Unit. GCU: Growing Care Unit.

1

Secondary outcomes, no. (n=85)

24

19

13

1

Primary outcomes (n=89)

28

Details of severe adverse events, no.

14

14

11

6

2

3

1

1

0

Pregnancy status (n=89)

Birth methods (n=85)

57 (67.1%)

5

28 (32.9%)

14

Fetal outcomes (n=89)

4

85

14

10
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 1 

Table 7. Clinical parameters at the time of refferral stratified by low birth weight, preterm delivery, and small-for-gestational age

Variables OR 95%CI

Age (years old), per 1 years old higher 30.71 ±5.21 34.29 ±5.48 1.144* 1.035-1.265

Height(cm), per 1 cm higher 157.7 ±4.64 156.59 ±5.15 0.953 0.826-1.052

Weight  (kg), per 1kg higher 54.08 ±9.59 54.75 ±11.19 1.007 0.961-1.055

BMI (kg/m^2), per 1 kg/m^2 higher 21.78 ±4.00 22.38 ±4.82 1.033 0.927-1.151

Cr  (mg/dl), per 1 mg/dl higher 0.5 [0.47-0.6] 0.59 [0.495-0.7] 0.956 0.784-1.166

eGFR (ml/min/1.73m^2), per 10 ml/min/1.73m^2 higher 107.2 ±33.66 94.50 ±34.96 0.896 0.777-1.032

UPCr (g/gCr), per 1g/gCr higher 0.12 [0.04-0.5] 0.20 [0.07-0.78] 1.164 0.879-1.540

SBP (mmHg), per 10 mmHg higher 112.67 ±12.95 116.96 ±12.05 1.309 0.894-1.917

DBP  (mmHg), per 10 mmHg higher 68.67 ±11.49 71.92 ±11.70 1.283 0.843-1.953

non-NBP,  refer to NBP 23 37.70% 12 50.00% 1.652 0.637-4.285

Reduced kidney function (eGFR< 90 ml/min/1.73m2),  refer to eGFR > 90 ml/min/1.73m^2 18 29.51% 9 37.50% 1.433 0.531-3.868

Proteinuria positive (UPCr > 0.15 g/gCr), refer to UPCr < 0.15g/gCr 25 40.98% 14 58.33% 2.016 0.773-5.258

Variables OR 95%CI

Age (years old), per 1 years old higher 31.23 ±5.20 33.42 ±6.29 1.08 0.978-1.194

Height(cm), per 1 cm higher 157.57 ±4.75 156.73 ±4.99 0.967 0.866-1.072

Weight  (kg), per 1kg higher 54.16 ±9.10 54.64 ±12.95 1.005 0.956-1.056

BMI (kg/m^2), per 1 kg/m^2 higher 21.85 ±3.80 22.30 ±5.57 1.025 0.912-1.151

Cr  (mg/dl), per 1 mg/dl higher 0.52 [0.46-0.6] 0.54 [0.5-0.7] 0.953 0.744-1.220

eGFR (ml/min/1.73m^2), per 10 ml/min/1.73m^2 higher 105.70 ±34.29 96.37 ±34.30 0.924 0.795-1.072

UPCr (g/gCr), per 1g/gCr higher 0.12 [0.04-0.43] 0.52 [0.07-1.23] 1.278 0.952-1.714

SBP (mmHg), per 10 mmHg higher 112.92 ±11.92 117.21 ±15.28 1.306 0.868-1.963

DBP  (mmHg), per 10 mmHg higher 68.79 ±10.97 72.37 ±13.44 1.317 0.835-2.076

non-NBP,  refer to NBP 24 36.36% 11 57.89% 2.406 0.851-6.806

Reduced kidney function (eGFR< 90 ml/min/1.73m2),  refer to eGFR > 90 ml/min/1.73m^2 20 30.30% 7 36.84% 1.342 0.460-3.911

Proteinuria positive (UPCr > 0.15 g/gCr), refer to UPCr < 0.15g/gCr 26 39.39% 13 68.42% 3.333* 1.125-9.875

Variables OR 95%CI

Age (years old), per 1 years old higher 31.19 ±5.16 34.61538 ±6.61 1.137* 1.003-1.289

Height(cm), per 1 cm higher 157.6 ±4.77 156.2154 ±4.90 0.942 0.833-1.065

Weight  (kg), per 1kg higher 54.73 ±10.20 51.68077 ±8.72 0.961 0.890-1.038

BMI (kg/m^2), per 1 kg/m^2 higher 22.09 ±4.34 21.20597 ±3.64 0.943 0.799-1.113

Cr  (mg/dl), per 1 mg/dl higher 0.52 [0.46-0.60] 0.6 [0.50-0.90] 0.975 0.809-1.175

eGFR (ml/min/1.73m^2), per 10 ml/min/1.73m^2 higher 106.71 ±32.77 86.48702 ±38.86 0.842 0.705-1.005

UPCr (g/gCr), per 1g/gCr higher 0.13 [0.04-0.695] 0.16 [0.06-0.43] 1.185 0.877-1.602

SBP (mmHg), per 10 mmHg higher 113.68 ±13.24 115 ±10.24 1.085 0.683-1.723

DBP  (mmHg), per 10 mmHg higher 69.39 ±11.74 70.69231 ±11.02 1.104 0.660-1.847

non-NBP,  refer to NBP 31 43.06% 4 30.77% 0.588 0.166-2.086

Reduced kidney function (eGFR< 90 ml/min/1.73m2),  refer to eGFR > 90 ml/min/1.73m^2 13 18.06% 6 46.15% 2.082 0.625-6.932

Proteinuria positive (UPCr > 0.15 g/gCr), refer to UPCr < 0.15g/gCr 32 44.44% 7 53.85% 1.458 0.446-4.772

All data were expressed as mean ± standard deviation [SD] or median (interquartile range [IQR]) otherwise noted. Results of univariate logistic regression analysis were shown as Odds Ratio (OR)
and 95% confidence interval (95%CI). * as marked as p -value < 0.05. Abbreviations;  BMI body mass index, Cr creatinine,  eGFR estimated glomerular filtration, UPCr urinary protein creatinine
ratio, SBP systolic blood pressure, DBP diastolic blood pressure, non-NBP non normal blood pressure, SAE severe adverse events, LBW low birth weight, PreD preterm delivery, SGA small for
gestational age, N/A not applicable.

without LBW (n=61) with LBW (n=24)

without PreD (n=66) with PreD (n=19)

without SGA (n=72) with SGA (n=13)
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