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Background: Analysis the maternal and fetal risk predictors in pregnancy in conjunction with chronic glomerulonephritis
(CGN) patients are helpful to understand the influence of kidney diseases on pregnancy and the effects of preg-
nancy on kidney diseases. The aim of this study was to determine the predictors of adverse maternal and fe-
tal outcomes in CGN patients.

Material/Methods: Maternal and fetal outcomes in 64 pregnancies of CGN patients were retrospectively analyzed. We randomly
selected 100 low-risk-pregnancy women without chronic kidney disease (CKD) at the same time as the con-
trol group. Clinical manifestations, laboratory data, medication, and outcomes during pregnancies of these pa-
tients were analyzed by univariate and logistic regression.

Results: CGN patients were associated with higher adverse pregnancy outcomes versus general pregnancies. The ges-
tational ages are shorter, and the incidence of preeclampsia, gestational hypertension, and abortion were in-
creased. The rates of premature delivery, low birth weights, and intrauterine growth restriction were higher in
the CGN group. Prenatal proteinuria and blood pressure were significantly increased compared with pre-preg-
nancy stage. Proteinuria (0.9+0.6 g/d vs. 0.5+0.3 g/d, P=0.032) and hypertension (6.9% vs. 3.4%, P=0.021) at 6
months after delivery were aggravated. Prenatal proteinuria >3.5 g/d (OR 12.22, 95%C/ 3.16~47.32, P=0.001)
was the maternal risk predictor in pregnancy. Prenatal blood pressure >160/110 mmHg (OR 8.97, 95%C/
1.69~47.53, P=0.010) and uric acid >363 pmol/L (OR 7.35, 95%C/ 1.88~28.76, P=0.004) were the fetal risk pre-
dictors in pregnancy in conjunction with CGN patients.

Conclusions: Maternal-fetal risks are increased in pregnancies in conjunction with CGN patients. Prenatal proteinuria >3.5 g/d,
BP >160/110 mmHg, and uric acid 2363 pmol/L were the maternal and fetal risk predictors in pregnancy.
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Background

Maternal and neonatal adverse outcomes are common in preg-
nant women with CKD, which increase maternal and fetal risk.
The most common cause of CKD is chronic glomerulonephri-
tis (CGN), which often occurs in young persons in China [1].
Several studies have described the relationship between glo-
merular disease and pregnancy outcomes; it is complicated,
as pregnancy may affect maternal kidney disease activity such
as worsening of urine protein or hypertension and renal in-
sufficiency, but some studies found no significant difference
in renal outcomes between pregnant women with CKD and
control groups [2,3]. Otherwise, CKD patients usually have a
more difficult pregnancy process, and pregnant patients with
CKD have a significantly higher rate of pregnancy failure, and
the odds of premature birth, cesarean section, and SGA/low
birth weight were also higher in women with CKD [4-9]. The
odds of preeclampsia and premature delivery were higher in
women with macroproteinuria compared with those with mi-
croproteinuria [10]. Some studies found that CKD stage was
significantly associated with early preterm delivery and devel-
opment-doubling of proteinuria [4], but there were no statis-
tically significant differences in outcome differences between
glomerular disease subtypes [5]. The degree of renal insuf-
ficiency, uncontrolled hypertension, and severity of protein-
uria are unfavorable pregnancy outcomes in some cohorts,
but these were small studies on outcomes of pregnancies in
CGN patients. More information is needed for informed con-
sent in CGN women considering the risks of pregnancy. The
aim of this study was to determine the potential risk predic-
tors in pregnant women with CGN, as well as the factors af-
fecting kidney disease deterioration, to provide pre-pregnancy
counselling to CKD patients and avoid possible complications.

Material and Methods

Patients

Pregnancies of 64 chronic glomerular nephritis (CGN) patients
were retrospectively analyzed. All patients were between 20 and
35 years old and had been diagnosed with CGN according to
the clinical feature and/or renal biopsy pathology by nephrol-
ogy physicians. The key clinical feature was the presence of
urinary abnormalities such as proteinuria or hematuria. Renal
biopsy pathology included IgA nephropathy, mesangial pro-
liferative glomerulonephritis, focal segmental glomeruloscle-
rosis, membranous nephropathy, and minimal change. Renal
function was measured by eGFR (estimated glomerular filtra-
tion rate calculated by the CDK-EPI equation). Secondary ne-
phropathy patients were excluded, such as diabetic nephrop-
athy, Henoch-Schonlein purpura nephritis, lupus nephritis,
HBV/HCV related nephritis, vasculitis related renal damage,
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hypertensive renal damage, renal transplantation, or signifi-
cant functional impairment of the brain, liver, cardiovascular,
or hematopoietic systems. The clinical course of treatment
for glomerulonephritis did not include RAS system inhibitors
during pregnancy. We selected 100 pregnant women without
CKD at the same time as the control group. The maternal and
fetal characteristics were follow-up by nephrology physicians
in the first 6 months after pregnancy.

Clinical characterization

Clinical manifestations, laboratory data, medication during
pregnancy, and maternal and fetal outcomes were record-
ed. Laboratory data included hemoglobin, blood coagulation
function, proteinuria, albumin, serum creatinine (CRE), immu-
noglobulin (IgG, IgA, and IgM), and complement C3 and C4.
Clinical manifestations included blood pressure, fetal weights,
and gestational weeks.

Related definitions

CGN was defined according to the Kidney Disease Outcomes
Quality Initiative (K-DOQI) guidelines [11]. Proteinuria was de-
fined by the presence of urine protein >0.5 g/d. Mild hyperten-
sion was defined as systolic blood pressure 140~159 mmHg or
diastolic blood pressure 90~109 mmHg. Severe hypertension was
defined as systolic blood pressure >160 mmHg and/or diastol-
ic blood pressure >110 mmHg [12]. Pregnancy-induced hyper-
tension was diagnosed on the basis of an initial diastolic blood
pressure 290 mmHg with a later increase of at least 25 mmHg,
or initial diastolic blood pressure <90 mmHg with an increase
of at least 15 mmHg after 20 weeks of gestation. Pre-eclampsia
was diagnosed as the onset of blood pressure >140/90 mmHg
after 20 weeks of gestation in previously normotensive patients,
accompanied by new-onset proteinuria >300 mg/d but without
proteinuria at baseline [12]. Hypoalbuminemia was defined as
serum albumin lower than 35 g/L and anemia was defined as
hemoglobin lower than 110 g/L.

Fetal loss referred to abortion due to the disease, spontaneous
abortion, and fetal death. Small for gestational age (SGA) was
defined as an estimated birth weight below the 10% percentile
for the gestational age. Fetal growth restriction was defined as
fetal growth impairment, based on the fetal growth curve be-
low the 10th percentile. Low birth weight was defined as birth
weights <2500 g. Premature births include scheduled earlier de-
livery that had to be conducted in some cases because of the
disease activity; these women underwent pregnancy termination.

Statistical analysis

SPSS 10.0 software was used for statistical analysis. The tech-
nologist in our information section analyzed the charts and
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Table 1. Maternal and fetal outcomes of pregnancies in chronic kidney disease (CKD) patients and the control group (general
pregnancy women).

Characteristics CKD patients (N=64) Control group (N=50) x2ort P-value
Age (years) 30.2+3.9 29.5+2.5 1.15 0.252
Blood pressure(mmHg) 1235860 1062430 531« 0003
proteinuria @) os08 000£000 451 0001
CAbumin@y s:40 w0841 217 0002
Creatine @mol) 7075 458193 281 0006
CUricadd wmold) 313041036 225512 609 0001
prenatal proteinuria (g/d) 23834 000t001 511 o 0001
prenatalalbumin @) 350153 99142 504« 0001
Prenatal creatine(umolt) s13:80 sg5:106 235« 0021
Prenatal uric acid wmol) 325641208 20631585 632 0001
Gestational ages weeks) 37304 91501 351 o 0001
Gestational hypertension (%) 2613 1y 014 0710
preecampsia()) 197 10 1488 0001
CBithweights )  31612t6269  3427.9+3704 832 0009
Prematue %) 15034 10 1070 0001
lowbirthweights %)  100se w0 6722 0010
Intrauterine growth restriction %) ga2s) o0 494 0026
CFetaldistress () 100se) 6120 031 0580
 Fetal malformation or mortality (%) 3 @n 00 0925 0336

Compared with the control group, P<0.05 was considered statistically significant.

controlled the database. Each pregnancy was analyzed as a
separate incidence. Descriptive data are summarized as mean
+SD or frequency (percentage). Baseline data were compared
between the 2 groups, including age, blood pressure, protein-
uria, albumin, uric acid, gestational ages, birth weight, and low
birth weights. Proteinuria, hypertension, plasma albumin, he-
moglobin, creatinine, and uric acid during pre-pregnancy and
prenatal period in CKD patients were compared. Univariate
analysis and regression analysis were used to find which fac-
tor were associated with adverse maternal and fetal outcomes
in CKD patients. Student’s t-test was used to analyze the sig-
nificance of differences in mean continuous parameters be-
tween the 2 groups. Categorical variables were analyzed using
x? tests. OR and 95% Cl were used to estimate the relative risk
posed by an exposure variable adjusted for the effects of oth-
er covariates. Probability values less than 0.05 (p<0.05) were
considered statistically significant.

Results

Maternal and fetal outcomes of pregnancies in CGN
patients and low-risk-pregnancy women

The clinical characteristics of the CGN patients are summarized
in Table 1. All of the 64 patients were single-pregnancy, 62 pa-
tients were primipara, 2 cases were pluripara, and 4 cases had
abnormal pregnancy history. The average age of the 64 pa-
tients was 30.2+3.9 years (21~40 years old), and 7 were over
35 years old. The mean number of pregnancies was 1.3+0.6.
The gestational ages were 37+ weeks (22+°~41** weeks). The
histories of CGN prior to the current pregnancy were 3.2+1.8
years (1~13 years). We found that 42 (65.6%) patients were
diagnosed by renal biopsy, including of 21 (32.8%) IgA ne-
phropathy (14 cases were mild mesangial proliferative and 7
cases were focal proliferative), 8 mild mesangial proliferative
glomerulonephritis, 3 focal segmental glomerulosclerosis, 6
membranous nephropathy, and 4 were minimal change. Six
patients had history of hypertension; 21 patients had received
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Table 2. Characters of pre-pregnancy and prenatal in CKD patients.
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Characteristics Pre-pregnancy
Hematuria (%) 4 (6.25)
Hypettension %) 2 @13
proteinuria /) 05108
Plasmaalbumin @) 365640
Hemoglobin @) 11284136
Creatinine (umol) 670675
CUricadd mol) 313.0£1036

Prenatal P-value

15 (23.4) 7.48 0.011
17 (6 91 0001
""" 23134 378 o001
sz 152 0131
10042181 121 0220
81380 05 0296
3:256:1208 058 0565

Data are expressed as means +SD or percentage, P<0.05 was considered statistically significant.

hormones and immunosuppressive agents before, but all had
stopped at least 6 months before pregnancy; and 27 (42.2%)
cases used ACEI/ARB and withdrew 3 months before preg-
nancy. The mean pre-pregnancy proteinuria was 0.5+0.8 g/d;
15 patients were 500 mg/d~1g/d, 8 patients were 1~3.5 g/d,
and 3 patients were more than 3.5g/d. The serum creatinine
was 67.0+7.5 pmol/L.

In the low-risk group (100 pregnant women), the average age
was 29.5+2.5 years. None had history of chronic renal dis-
ease, diabetes, hypertension, or cardiovascular disease, all
women were proteinuria-negative, and serum creatinine was
45.8+9.3 pmol/L. The pregnancy ages and plasma albumin of
CGN patients were lower than in the low-risk group, and the
urine protein, serum creatinine, and uric acid were significant-
ly higher than in the low-risk group (P<0.05).

Compared with the low-risk-pregnancy women, the CGN preg-
nancy patients had higher morbidity of preeclampsia and short-
er gestational ages, and the incidences of prematurity, low
birth weights, and intrauterine growth restriction were signif-
icantly higher. Risk factors included urinary proteinuria, renal
function, uric acid, and blood pressure (Table 1).

Characteristics of pre-pregnancy and prenatal periods in
CGN patients

The incidence of proteinuria, hematuria, and hypertension in
the prenatal period were significantly increased compared
with pre-pregnancy in CGN patients, but serum creatinine, al-
bumin, hemoglobin, and uric acid were not different (Table 2).

Risk factors for adverse maternal outcomes in CGN
patients

The adverse maternal outcomes included gestational hyperten-
sion, preterm, early and extreme preterm delivery and abortion.
In the 64 cases, 22 (34.4%) had adverse maternal outcomes,

which was higher than in the low-risk group (1.2%). By uni-
variate analysis, pre-pregnancy or prenatal proteinuria, and
prenatal blood pressure were factors associated with adverse
maternal outcomes (Table 3). Logistic regression analysis dem-
onstrated that prenatal urinary protein >3.5 g/d was an inde-
pendent risk factor for adverse maternal outcomes (Table 4).

Risk factors of adverse fetal outcomes in CGN patients

The fetal adverse outcomes were prematurity, intrauterine
growth restriction, small for gestational age (SGA), and fetal
death, and 17 (26.6%) patients had fetal adverse outcomes,
which was higher than in the low-risk group (1.2%). Univariate
analysis showed that pre-pregnancy or prenatal proteinuria or
serum creatinine, prenatal blood pressure, and prenatal uric
acid were associated with adverse fetal outcomes (Table 5).
Logistic regression analysis indicated that prenatal blood pres-
sure >160/110 mmHg and prenatal uric acid >363 umol/L were
independent risk factors for adverse fetal outcomes (Table 6).

Follow-up study of CGN patients at 6 months after
delivery

To clarify the influence of pregnancy on renal damage, our
analyzing laboratory performed a follow-up study of 29 cas-
es of CGN diagnosed by renal biopsy in pregnant women. The
renal function in 29 CGN patients at 6 months after delivery
remained stable compared with the baseline of pre-pregnan-
cy, although the proteinuria was elevated 6 months after de-
livery (Table 7).

Discussion

CKD may lead to maternal and neonatal adverse outcomes in
pregnant women, but there are few relevant studies and their
conclusion are conflicting. CKD is made up of several diseases,
the progression of CKD differs from patient to patient, and the
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Table 3. Univariate analysis of adverse maternal outcomes in CKD patients.

Non-adverse outcomes Adverse outcomes

Characteristics cases (%) cases (%) X2 P-value
Proteinuria before pregnancy (g/d) 8.043 0.027
"""" «©5 33 (86 10 (455 7182 0007
sl .5 w9 7 Gy 1133 0287
1~3.5 4 (9.5) 4 (18.2) 0.110 N/A
"""" 35 0 1 @5
_Serum creatinine before pregnancy (wmol/) 5972 o001 _
<71 33 (78.6) 12 (54.5) 3.993 0.046
"""" 7<13%2 8 (90 7 (318  149% 0221
"""" 132~25 1 (@4 1 @5  NA 0115
L )
Blood pressure before pregnancy (mmHg) N/A 0.542
o0 4% 52 22 (100 NA 0542
,,,,,,, 140~159/90~109 .2 W8 e NA NA
>160/110 0 0
© Albumin before pregnancy (/) NA 0344
(e B O —
230 42 (100) 21 (95.5)
© Uric acid before pregnancy (umol/) 1685 0194
oG8 ... % ) 18 @8
2363 2 (4.8) 4 (18.2)
 Prenatal proteinuria (g/d) . 14176 0003
o5 ... (28 5 @a7) 5205 0023
0.5~1 5 (11.9) 3 (13.6) 4.542 0.033
"""" -35 11 (62 3 (136 13181 <0001
BS A6y . om oo
Prenatal serum creatine (umol/l) 7.214 0.037
"""" i 34 (80 13 (591) 3537 0060
"""" 71~132 7 @7 6 (273  149% 0221
"""" 132~265 1 (& 0 334 0067
"""" > 0 3 (36
_Prenatal blood pressure (mmHg) 36806 _ <0001
<140/90 40 (95.2) 5 (22.7) 36.366 <0.001
"""" 140~159/90~109 2 (48 7 (318 19310 <0001
om0 0 10 @y
PmmEElesww el Gl B Goen
<30 2 (4.8) 4 (182
20 % ) 18 @8
CPrmmdEl e s by T Gosw
<363 34 (81.0) 13 (59.1)
"""" >3 g (190 9 (09

Data are expressed as percentage, P<0.05 was considered statistically significant.

Table 4. Predictors of adverse maternal outcomes in CKD patients by logistic regression analysis.

Predicors OR 95%Cl P-value

Prenatal proteinuria 23.5 g/d 12.22 3.16~47.32 0.001

P<0.05 was considered statistically significant.
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Table 5. Univariate analysis of adverse fetal outcomes in CKD patients.

Characteristics Non-adverse outcomes Adverse outcomes o P-value
cases (%) cases (%) X

Proteinuria before pregnancy (g/d) 6.899 0.047

Data are expressed as percentage, P<0.05 was considered statistically significant.
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Table 6. Predictors of adverse fetal outcomes in CKD patients by logistic regression analysis.

Predicors (0] 95%ClI P-value
Prenatal blood pressure 2160/110 mmHg 8.97 1.69~47.53 0.010
Prenatal uric acid 2363 umol/L 7.35 1.88~28.76 0.004

P<0.05 was considered statistically significant.

Table 7. Characteristics of 29 CKD patients in follow up at 6 months after delivery.

Characteristics Pre-pregnancy Prenatal 6-months after delivery
Hypertension (%) 2 (6.9 7 (24.1) 3 (10.3) 0.007 0.052
 proteinuria @) 0st03 Lee21 09:06 0001 0032
© Plasmaalbumin @) 368435 358438 37.0¢42 0521 0531
© Creatine umol) 682¢80 732067 702479 0355 0296
 Uricacd umol)  3115:863  3183s986 3164893 0630 0585
. Seumcreatine wmol) 0001 NA
"""" @ %@ 2562 2660
"""" 7.2 3Q03 4 @n 303

Data are expressed as means +SD or percentage, P1 is Prenatal compared with pre-pregnancy, P2 is 6-months after delivery compared
with pre-pregnancy, P<0.05 was considered statistically significant.

modulating role of proteinuria, hypertension, and renal function
in pregnancy of CKD patients is still unknown [9]. The lack of
“low-risk-pregnancy” control groups in many studies still hin-
ders the contextualization of the results, as the baselines vary
in different countries. CGN is the most common CKD disease
in young women. Every pregnancy in these women remains a
high-risk pregnancy even though obstetric outcomes have im-
proved in obstetrics and neonatology in recent years [13,14].
Research on maternal and fetal outcomes in CGN patients will
help determine the effects of pregnancy on kidney diseases
and the effects of kidney diseases on pregnancy.

Pregnancy complications occurred frequently in CGN patients,
such as morbidity of hypertension, gestational hypertension,
and preterm, early, and extreme preterm delivery [14,15]. In
the present study, prenatal urine proteinuria >3.5 g/d was
an independent risk factor for adverse maternal outcomes.
Accompanied with proteinuria, plasma albumin decreased
and liquid diffused, hypertension and thrombotic states in-
creased, and complications such as thrombus, pulmonary ede-
ma, and placental abruption were increased [15]. A rapid drop
in plasma proteins may reduce utero-placental flows, result-
ing in placental hypoperfusion, and lower maternal plasma
protein levels can induce fetal growth impairment. Patients
with overt proteinuria less than 3.5 g/d and blood pressure
<160/110 mmHg are also at higher risk of adverse fetus out-
comes. Strict blood pressure control is valuable in reducing
proteinuria and slowing CKD progression, but target blood

This work is licensed under Creative Common Attribution-
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pressure values in hypertensive CKD pregnancies have not
been established. Jungers et al. reported that blood pressure
>140/90 mmHg was a significant risk [16]. This (‘ideal’ target
<130/80 mmHg, acceptable <140/90 mmHg) is in keeping with
the most recent Control of Hypertension In Pregnancy Study
(CHIPS) trial [1,16]. There are no previous reports about the
safety limits of proteinuria, but results of the present study
suggest that abnormal blood pressure creates more risk of
adverse maternal and fetus outcomes than does proteinuria.

Renal function is one of the most important factors in adverse
pregnancy outcomes. Alsuwaida [9] et al. analyzed the out-
comes of 87 CKD pregnant patients who registered in 5 centers
from 2002 to 2008, showing that eGFR 60~89 mL/min was a
risk factor for renal function deterioration and preeclampsia.
Simultaneously, the proportion of fetal growth restriction, pre-
maturity, and fetal death was also increased. During pregnan-
cy, renal plasma flow and tubule dilatation increase the excre-
tion of serum creatinine and urea nitrogen, and the glomerular
filtration rate increased by 50%. These changes usually occur
in the first 3 months of pregnancy and last up to 3 months
postpartum. As a result, estimated GFR was not accurate dur-
ing pregnancy. Maynard [13] believed that serum creatinine
fell by an average of 0.4 mg/dl to 0.8 mg/dl| during pregnan-
cy. Smith [16] distinguished the degree of renal dysfunction
during pregnancy as follows: 71 pmol/L <Scr <132 pmol/L as
mild renal injury, 132 pmol/L <Scr <265 pmol/L as moderate
injury, and Scr >265 pmol/L as severe injury. This standard was
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adopted in the present study to evaluate the renal function.
Many studies revealed that pregnancy can aggravate renal inju-
ry in CKD patients, especially in patients with serum creatinine
>2.0 mg/dL before pregnancy. Kevin [12] considered that, com-
pared patients with renal function (eGFR >70 mL/min/1.73 m?
or serum creatinine <1.4 mg/dL), the incidence of acute kidney
injury increased by 30% in patients with moderate or severe
renal insufficiency, and renal function may decline as a result
of pregnancy among patients with renal disease [17]. Increased
risks for this decline are conferred by an elevated plasma cre-
atinine concentration (above 1.5 mg/dL or 132 umol/L) and hy-
pertension [18,19]. However, in our study, multivariate analysis
revealed that renal function was not an independent risk fac-
tor for adverse maternal and fetal outcomes, and this may be
because the renal function of most patients in this study was
normal or mildly impaired. Generally, patients with severe re-
nal dysfunction or high CKD activity are not recommended to
become pregnant. If such a patient becomes pregnant acci-
dently, she should be monitored and treated regularly by ne-
phrology specialists. The renal function did not change signif-
icantly in patients with CGN stage 1 or 2 at 6 months after
delivery as compared with the baseline in pre-pregnancy, but
the proteinuria was aggravated at 6 months after delivery.

Compared with the low-risk-pregnancy women, fetuses were
more likely to suffer adverse outcomes in CGN patients, such
as prematurity, small for gestational age, intrauterine growth
restriction, and death. Ramin [20] investigated 53 pregnant
patients with macro-albuminuria, showing that nearly 50%
of fetuses were premature and 25% had growth retardation.
Barcelo studied 59 pregnant patients with nephrotic syndrome
and observe that fetal survival was only 72.9%, and the rate
was even lower when the macro-albuminuria appeared in ear-
ly and mid-pregnancy. The incidence of low birth weights, neo-
natal asphyxia and fetal mortality increased [21]. Jungers [22]
showed that hypertension as an independent predictor was
much more harmful to the fetus, and badly controlled blood
pressure easily causes poor intrauterine fetal growth and de-
teriorates maternal renal function. Our study revealed that the
incidence of preeclampsia, premature, abortion, small for ges-
tational age, and intrauterine growth restriction was higher in
CGN patients. Prenatal blood pressure >160/110 mmHg and

References:

1. Blom K, Odutayo A, Bramham K et al: Pregnancy and glomerular disease:
A systematic review of the literature with management guidelines. Clin )
Am Soc Nephrol, 2017 [Epub ahead of print]

2. Limardo M: [Pregnancy in women with renal disease: Consolidated evi-
dence and open issues]. G Ital Nefrol, 2010; 27: 444 [in Italian]

3. Zhang JJ, Ma XX, Hao L et al: A systematic review and meta-analy-
sis of outcomes of pregnancy in CKD and CKD outcomes in pregnancy. Clin
J Am Soc Nephrol, 2015; 10(11): 1964-78

CLINICAL RESEARCH

prenatal uric acid >363 pmol/L were independent risk factors
for adverse fetal outcomes; these mechanisms may be asso-
ciated with systemic small artery spasm, endothelial cell dys-
function, reduced placenta blood flow, or direct toxic effects
to the fetus.

In general, nephrologists and obstetricians should monitor preg-
nancy of patients with chronic renal disease. The main risks
for the mother and fetus include worsening of renal function,
hypertension, proteinuria, albumin, and serum uric acid, and
these should be monitored carefully during pregnancy and
delivery. The prognosis of pregnancy is the result of a combi-
nation of these elements. Multidisciplinary management and
strict clinical follow-up are the basis for maternal-fetal care.

The limitations of the present study are that it was a retro-
spective review of data from a single center, and the number
of patients in the study was small. A retrospective analysis
was conducted, which may not be as informative as a for-
ward-planned randomized comparison. Further retrospective
studies need to recommend advice to prospective parents.
However, the results of our study demonstrate that CGN pa-
tients with prenatal proteinuria >3.5g/d, BP >160/110 mmHg,
and UA >363 pmol/L should be closely monitored before and
during pregnancy, and strict clinical follow-up is the basis for
maternal-fetal care.

Conclusions

Maternal-fetal risks are increased in pregnancies in CGN pa-
tients. Higher risks include gestational hypertension; preterm;
early and extreme preterm delivery; premature birth; intrauter-
ine growth restriction and small for gestational age. Prenatal
proteinuria >3.5 g/d is an independent maternal risk predictor,
and prenatal BP >160/110 mmHg and uric acid >363 pmol/L are
independent fetal risk predictors in pregnancy of CGN patients.
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