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Clinical features and prognosis of pregnancy-
related renal damage and pregnancy after
chronic kidney disease
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Abstract

Objective To explore the clinical features of renal damage related to pregnancy and pregnancy after chronic kidney
disease (CKD), providing clinical evidence for the relationship between renal damage and pregnancy.

Methods A retrospective analysis was performed on patients admitted to our hospital between March 2013 and
February 2021 who had both pregnancy and kidney damage. The study collected pathology results from renal
biopsies, 24-hour urinary protein quantity, albumin (Alb), serum creatinine (Scr), blood lipids, coagulation function,
blood routine, and other indicators during and after pregnancy.

Results This study included 82 cases, with 48 cases in the pregnancy-related renal damage group. Thirty-four cases
were in the post-CKD pregnancy group. Of the patients, 30 cases (88.24%) had CKD stage 1-2. Results showed better
pregnancy and fetal outcomes in the post-CKD pregnancy group compared to the pregnancy-related renal damage
group (P was 0.029 and 0.036, respectively). Renal biopsy pathology revealed that 16 cases (33.33%) in the pregnancy-
related renal damage group mainly had focal segmental glomerulosclerosis (FSGS), while the post-CKD pregnancy
group was dominated by 14 cases (43.75%) of IgA nephropathy. The first blood test indicators revealed that the
pregnancy-related renal damage group had lower estimated glomerular filtration (eGFR) and Alb levels compared to
the post-CKD pregnancy group (P was 0.003 and 0.000, respectively). Additionally, 24-hour urinary protein quantity,
total cholesterol (Tch), triglyceride (TG), and platelet (PLT) counts were higher in the pregnancy-related renal damage
group compared to the post-CKD pregnancy group (P was 0.005, 0.001, 0.008, and 0.031, respectively). The abnormal
rate of Scr during pregnancy was 41.67% (20/48) in the pregnancy-related renal damage group and 17.39% (4/23) in
the post-CKD pregnancy group, with a statistically significant difference (P was 0.043).

Conclusion The pregnancy-related renal damage group is mainly associated with FSGS, while the post-CKD

pregnancy group is characterized by IgA nephropathy. Patients with CKD1-2 can have a successful pregnancy after
achieving good control of eGFR, albumin, 24-hour urinary protein quantity and other indicators, resulting in better
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pregnancy and fetal outcomes. Abnormal Scr levels during pregnancy of pregnancy-related renal damage can be

improved within 3 months after delivery.

Keywords Pregnancy, Renal damage, Chronic kidney disease, Renal biopsy, Pathology

Introduction

Proteinuria, hematuria, edema and abnormal renal func-
tion are common clinical manifestations of renal injury
[1]. Infections and drugs are significant factors resulted in
kidney damage [2, 3]. Pregnancy may also play a vital role
in this regard [4]. Pregnancy-related acute kidney injury
is a common and serious pregnancy complication [5, 6].
Chronic kidney disease (CKD) is a global health problem
[7]. A literature report [8] that although the prevalence
of CKD in women of childbearing age seems relatively
low, with estimates on the order of 0.1-4%, the impli-
cations of pregnancy in the context of CKD are many
and can be severe. Pregnancy outcomes in renal disease
depend on baseline creatinine levels, the degree of pro-
teinuria, and hypertension, and there is an increased risk
of maternal-foetal complications and CKD progression
with worsening renal function [9]. Currently, clinicians
lack adequate understanding of pregnancy-related kid-
ney damage. Consequently, there is a scarcity of research
on clinical characteristics and prognosis of pregnancy-
related kidney damage and post-CKD pregnancy. This
study aims to compare the differences in renal pathology
characteristics, pregnancy outcomes, and biochemical
indicators between pregnancy-related kidney damage
and post-CKD pregnancy. The findings of this study will
help deepen awareness of the disease and provide a basis
for the diagnosis and treatment of kidney damage during
pregnancy.

Methods

A retrospective analysis was conducted on the clinical
data, delivery information, and follow-up of cases with
pregnancy-related nephropathy in our hospital from
March 2013 to February 2021. The cases were split into
two groups based on whether there had been pre-existing
renal damage: the group with pregnancy-related renal
damage and the group with post-CKD pregnancy. Prior
to pregnancy, both groups had no history of pregnancy,
underlying diseases, and positive results on urinalysis
(urine protein and occult blood) and renal function tests.
This study received approval from the hospital ethics
committee (Approval number: KY2019143).

Inclusion criteria

Group with pregnancy-related renal damage: No evi-
dence of renal damage is detected prior to pregnancy
through clinical signs and laboratory examinations.
However, during pregnancy, there is presence of pro-
teinuria (nondaily cleaning of the middle urine protein

qualitative+and above or 24 h urine protein quantita-
tive=0.3 g). Clinical manifestations of renal damage may
or may not be present, such as edema, hypertension, etc.
Renal damage is confirmed through complete laboratory
examinations and pathological results of kidney biopsy
taken during pregnancy or postpartum.

Group with post-CKD pregnancy: Prior to pregnancy,
there is a clear history of chronic kidney disease (CKD)
with abnormal renal structure or function affecting
health for more than 3 month [1, 10]. The medical his-
tory, laboratory tests and pathological results of renal
biopsy are complete.

Exclusion criteria
The medical history, laboratory tests and pathological
results of renal biopsy are incomplete.

The study gathered and analyzed data pertaining to
age, gestational age, pregnancy termination time, deliv-
ery method, preterm birth, weight, renal puncture time,
pathological type, and laboratory indicators. Pathological
diagnosis, classification methods, and CKD staging were
based on the KDIGO 2021 clinical practice guideline for
the management of glomerular diseases [1, 11].

Definitions

Scr>77 pumol/l (0.87 mg/dl) was considered the upper
limit for pregnancy [9]. Preterm birth refers to births
occurring between 28 and 37 weeks of gestation. Low
birth weight infants have a birth weight of less than
2500 g, while very low birth weight infants weigh less
than 1500 g. Miscarriage describes the spontaneous ter-
mination of pregnancy within the first trimester, gener-
ally within 12 weeks. Induction of labor primarily refers
to terminating pregnancy beyond 12 weeks of gestation.

Statistics

SPSS 18.0 statistical software(IBM,Chicago,USA) was
used for statistical analysis, and measurement data are
expressed as mean*standard deviation (7 £SD)and were
analysed by t test. Data that did not meet the normal dis-
tribution are represented as the medians (M). The non-
parametric method was used for uneven variance and
the rank-sum test (Mann-Whitney test). The counting
data were statistically analysed using the chi-square test.
P<0.05 was considered statistically significant.
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Table 1 Comparison of pregnancy outcomes

Group Pregnancy- Post-CKD
related renal pregnancy(N=34)
damage(N=48)

Natural labour 6 8

Caesarean section delivery 31 25

Termination of pregnancy M 1

P-value 0.029

Table 2 Comparison of foetal outcomes

Group Pregnancy-related Post-CKD
renal damage(N=48) pregnancy(N=34)
Term delivery 19 19
Premature birth 18 14
Stillborn 11 1
P-value 0.036

Table 3 Comparison of foetal weight

Group Pregnancy-related renal  Post-CKD
damage(N=37) pregnan-

cy (N=33)

Low weight 15 5

Very low body weight 4 4

Normal weight 18 24

P-value >0.05

Results

General information

A total of 82 patients were involved in the study. The
pregnancy-related renal damage group included 48
patients who met the inclusion criteria. Among them,
20 cases were diagnosed with acute kidney injury and 21
cases were diagnosed with preeclampsia. Of the 21 cases,
12 were diagnosed with acute kidney injury, while 18
were diagnosed with nephrotic syndrome of pregnancy
(NSP). The average age of gestation was 27.211+4.33
years, with a range of 20—37 years, and the gestational age
varied from 8 to 40+6 weeks, with an average of 31.94+
2.13+8.39+1.83weeks. Out of the 48 cases, 11(22.92%)
experienced pregnancy termination, out of which 7 were
induced, and 4 were miscarriages.

In the post-CKD pregnancy group, a total of 34
patients who met the inclusion criteria were enrolled in
the study. Of these cases, 10 were diagnosed with severe
preeclampsia, 4 with chronic renal insufficiency, and 5
with gestational diabetes mellitus type Al. CKD staging
was determined based on pre-pregnancy eGFR, with 26
cases (76.47%) classified as CKD stage 1, 4 as CKD stage
2, 3 as CKD stage 3, and 1 as CKD stage 5. The average
age of gestation was 29.441+4.05 years, with a range of
23-39 years, and the gestational age ranged from 307! to
40*! weeks. Pregnancy was terminated in only one case
(2.94%) due to induced labor. The post-CKD pregnancy
group had better pregnancy and fetal outcomes com-
pared to the pregnancy-related renal damage group (P
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values of 0.029 and 0.036, respectively), while there was
no significant difference in fetal weight between the two
groups (P=0.059, >0.05). Detailed data are presented in
Tables 1, 2 and 3.

Characteristics of renal biopsy

All 48 patients in the group with renal damage related to
pregnancy underwent renal biopsy. The renal biopsies
were performed between 5 and 1110 days postpartum,
with a median of 66 days. Four patients underwent biopsy
one year after giving birth. Of these biopsies, 16 cases
(33.33%) showed FSGS, with one case being complicated
by acute tubular necrosis. 12 cases (24.99%) displayed
mesangial proliferative glomerulonephritis, of which two
were complicated with acute tubular injury, and one was
complicated with interstitial chronic inflammation. IgA
nephropathy was diagnosed in 10 cases (20.84%), and
lupus nephritis was found in 8 cases (16.68%).

In the post-CKD pregnancy group, 32 patients received
renal biopsy before pregnancy. However, one patient with
uremia and another one with right renal atrophy did not
undergo renal biopsy. Of the biopsies performed, 14 cases
(43.75%) showed IgA nephropathy, including two cases of
purpuric nephritis. Lupus nephritis was diagnosed in 12
cases (37.5%), as reported in Table 4.

Comparison of the first blood test indicators during
pregnancy among two groups: pregnancy-related renal
damage and post-CKD pregnancy groups

The first indicators during pregnancy had no time limit
according to real clinical data. In comparison to the post-
CKD pregnancy group, the pregnancy-related renal dam-
age group exhibited lower eGFR and Alb levels (P=0.003
and 0.000, respectively). However, the pregnancy-related
damage group had higher levels of 24-hour urinary pro-
tein quantity, Tch, TG, and PLT in comparison to the
post-CKD pregnancy group (P=0.005, 0.001, 0.008, and
0.031, respectively), as presented in Table 5.

Renal prognosis

In this study, a total of 71 cases were followed up for
more than 3 months after delivery, with each case hav-
ing a follow-up time of over 1 year. The abnormal Scr lev-
els during pregnancy were identified as the first Scr>77
pumol/L, while postpartum Scr abnormality was repre-
sented by the first Scr>84 pmol/L at a postpartum fol-
low-up of over 3 months. In the pregnancy-related renal
damage group, 41.67% (20/48) of cases exhibited abnor-
mal Scr during pregnancy while this was only 17.39%
(4/23) in the post-CKD pregnancy group. Similarly, the
rates of Scr abnormalities during pregnancy were sig-
nificantly higher in the pregnancy-related renal damage
group (P=0.043), as shown in Table 6. Postpartum Scr
abnormalities were observed in 29.17% (14/48) of cases
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Table 4 Characteristics of the distribution of renal pathological
types
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Table 6 Comparison of abnormal rates of creatinine during
pregnancy

Post-CKD
pregnancy
group(N=32)
(case/ percentage)
1(3.12%)

12(37.5%)
5(15.63%)

Pathological type Pregnancy-related
renal damage
group(N=48) (case/
percentage)
15(31.25%)
10(20.84%)

9(18.75%)

FSGS

IgA nephropathy
Mesangial proliferative
glomerulonephritis
Lupus nephritis
Diabetic nephropathy
with interstitial severe
inflammatory lesions
Kidney damage to undif-
ferentiated connective
tissue

8(16.68%) 12(37.5%)
1(2.08%) 0

1(2.08%) 0

Focal segment glomeru-  1(2.08%) 0
losclerosis with acute
tubular necrosis
Mesangial proliferative 1(2.08%) 0
glomerulonephritis with
acute tubular necrosis
Mesangial proliferative 1(2.08%) 0
glomerulonephritis
with chronic interstitial
inflammation
Mesangial proliferative 1(2.08%) 0
glomerulonephritis with

acute tubular interstitial

kidney injury

Purpura nephritis 2(6.25%)

Table 5 Comparison of the first blood test indicators during
pregnancy between the two groups

blood test indicators Pregnancy- Post-CKD P-value
related renal  pregnancy
damage group(N=34)
group(N=48)
24-h urine 1996.00 113732 0.005
protein(mg/24 h)
eGFR(ml/min/1.73m?) 93.50+3849 121.70+44.80  0.003
CR(umol/L) 91.08+£69.03 75.50+98.09 >0.05
Alb(g/L) 32.19+7.22 37.72£478 0.000
Tch(mmol/L) 6.52 5.06 0.001
TG(mmol/L) 3.57 2.74 0.008
LDL-C(mmol/L) 3.75+1.66 3.57+0.98 >0.05
WBC(10°/L) 8.16+247 1019+1269  >005
Hb(g/L) 11691+1332  11741+£1686  >0.05
PLT(10°/L) 257.96 216.26 0.031
D-Di(mg/L) 1.76+£297 4.29+£13.05 >0.05
Fib(g/L) 520 4.82 >0.05

Data are expressed as mean+standard deviation (x £SD). medians (M)

in the pregnancy-related renal damage group and 8.7%
(2/23) in the post-CKD pregnancy group. However, there
was no statistically significant difference between the two
groups regarding postpartum Scr abnormalities. There

Group Pregnancy-related Post-CKD
renal damage(N=48) pregnan-
cy (N=23)
Normal creatinine 28 19
Abnormal creatinine 20 4
P-value 0.043

was no statistically significant comparison of pregnancy
and postpartum Scr abnormalities in each group.

Discussion

Research indicate [12] that in pregnant women who have
preexisting kidney disease, approximately 43% may expe-
rience pregnancy-related dysfunction after pregnancy,
and 10% will experience rapid deterioration of renal func-
tion. What renal function and renal pathology changes
that occur during pregnancy in women without preexist-
ing renal damage, and how are they different from those
in pregnant women after CKD? At present, there are few
reports, so this study mainly explores the clinical features
of both groups.

Koratala et al. [13] discover a correlation between renal
impairment during pregnancy and adverse pregnancy
outcomes. The study revealed that in the pregnancy-
related kidney damage group, the fetal survival rate
was 77.1%, consistent with earlier reports [14]. In the
post-CKD pregnancy group, 25 patients (73.5%) under-
went caesarean section, and the fetal survival rate was
97.06%, which was similar to that reported in the litera-
ture [15]. We concluded that the pregnancy outcomes
in the post-CKD pregnancy group were better than in
the pregnancy-related renal damage group. The termi-
nation of pregnancy rate was higher in the latter group,
with a 22.92% (11/48) increase, and detectably, out of
11 patients who underwent postpartum renal biopsy, 7
showed FSGS, with six of them having clinical manifesta-
tions of NSP. These findings suggest that the probability
of pregnancy termination when NSP occurs during preg-
nancy is high, with FSGS being the primary pathological
manifestation of the kidneys. Fetal outcomes were better
in the post-CKD pregnancy group. Overall, patients with
stages 1-2 of CKD had more favorable pregnancy and
fetal outcomes compared to patients with pregnancy-
related kidney damage.

Renal biopsy is the main diagnostic basis for deter-
mining the cause of kidney damage, and it is not rec-
ommended to perform renal biopsy for patients who
are pregnant for more than 30 weeks because of the
increased risk of preterm delivery and fetal death [16].
Preeclampsia affect the endothelial cells and podocytes
of the glomerulus, which may easily lead to NSP. In the
pregnancy-related renal damage group, eighteen cases of
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NSPs were found, and cellular changes disappeared after
delivery. Proteinuria typically ceased by 12 weeks post-
partum. But some research [17, 18] have found that podo-
cytes persist postpartum, leading to FSGS. Our research
showed that renal biopsies were performed in the post-
partum period for the pregnancy-related renal dam-
age group. Due to the high amount of proteinuria and
elevated Scr during pregnancy or postpartum, approxi-
mately 50% of patients underwent a kidney biopsy within
3 months after delivery. FSGS were the main pathological
types. FESGS accounted for 7 cases in NSP. 10 cases of IgA
nephropathy were confirmed by postpartum renal biopsy,
and the possibility of nephropathy during pregnancy was
high. Lupus nephritis may be considered to be related to
the hormone secretion during pregnancy and the lack of
prenatal immune system examination. There were 3 cases
of acute tubular necrosis, which may be due to the hyper-
coagulable state of NSP. In the post-CKD pregnancy
group, the main pathological types were consistent with
the KDIGO 2021 Clinical Practice Guideline [1].

According to the literature, [19] many pregnant women
with CKD can choose to stop or reverse the progres-
sion of kidney disease after terminating their pregnancy,
especially if kidney disease is worsening. We found that
some blood test indicators were well controlled for the
post-CKD pregnancy group. However, the indicators of
pregnancy-related renal damage group was poor, likely
due to renal damage was first detected during pregnancy
without early prevention intervention. Consequently,
the pregnancy is recommended with caution and termi-
nation it if necessary to prevent adverse pregnancy out-
comes. After the above indicators of CKD are controlled,
active pregnancy can be performed, especially in patients
with CKD stage 1-2.

This study found that the rate of Scr abnormalities
during pregnancy in the two groups was statistically
significant (P<0.05), and the other comparisons were
meaningless. It was found that women with pregnancy-
related renal damage were more likely to experience
renal function abnormalities during pregnancy, which
improved three months after giving birth. These findings
suggest the importance of early comprehensive exami-
nation and intervention during pre-pregnancy and early
pregnancy. However, literature reports indicate [20] that
preeclampsia(PE) is associated with kidney dysfunction
due to deficiencies in podocyte-specific vascular endo-
thelial growth factor (VEGF). Glomerular endotheliosis
and thrombotic microangiopathy (TMA) are the main
features of kidney involvement in PE. This complex
pathophysiology is ameliorated after delivery; however,
permanent kidney damage may remain and is intensified
thereafter.

In addition, in the pregnancy-related renal dam-
age group, only one case displayed albumin levels equal
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to or greater than 30 g/L and a 24-hour urine protein
quantification exceeding 3500 mg. Pathological analysis
of renal biopsy electron microscopy revealed thin base-
ment membrane nephropathy, a rare autosomal recessive
genetic disorder. Deltas et al. [21] have suggested that
individuals with thin basement membrane nephropa-
thy are more susceptible to developing FSGS at a later
stage. Therefore, it is recommended to carry out genetic
screening for uncommon disorders during routine prena-
tal examination.

Conclusion

Patients with stages 1-2 of CKD who show good control
of important indicators during pregnancy, can actively
seek to conceive, leading to better pregnancy and fetal
outcomes. It is recommended to exercise caution during
pregnancy and terminate it if necessary for patients with
pregnancy-related renal impairment with poor clinical
control,in order to prevent adverse pregnancy outcomes.
Renal biopsy serves as the primary diagnostic basis for
determining the cause of kidney damage. The findings of
this study suggest that FSGS mainly causes pregnancy-
related renal damage, resulting in poor pregnancy out-
comes and a high incidence of Scr abnormalities during
pregnancy. Therefore, comprehensive examinations in
the early stages of pregnancy need to be strengthened, in
order to detect kidney disease and intervene early. Cur-
rently, there are fewer reports on pregnancy and renal
pathology biopsy. More clinical cases require further
research from multiple centers.

Acknowledgements
None.

Author contributions

Li Fang and Bingbing Shen: The sequence alignment and drafted the
manuscript. Huhai Zhang: Design and coordination of the study and drafted
the manuscript. Na Yin: Analyzed and interpreted the data, Drafted the
manuscript. Juan Cai: Performed the statistical analysis. Jun Zhang and
Hongwen Zhao: Conceived of the study and helped to draft the manuscript.

Funding
Health Service Extension Project of Chongging, China(2021jstg027).

Data Availability

The datasets are not publicly available due to the hospital policy and personal
privacy, but are available from the corresponding author on reasonable
request.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate

The Ethics Committee of the first affiliated hospital of Army Medical University,
PLA approved all protocols. All methods were carried out in accordance

with relevant guidelines and regulation. All the patients signed the informed
consents for the use of their information.



Fang et al. BMIC Pregnancy and Childbirth (2023) 23:619

Consent for publication
Not applicable.

Author details

'Department of Nephrology, First affiliated hospital, Third Military Medical
University (Army Medical University), Chongging 400038, China
’Department of Nephrology, Chongging University Central Hospital,
Chongging Emergency Medical Center, NO.1 Jiankang Street,Yuzhong
District, Chongging 400014, China

Received: 24 March 2023 / Accepted: 21 August 2023
Published online: 29 August 2023

References

1. Kidney Disease. Improving global outcomes (KDIGO) glomerular Diseases
Work Group. KDIGO 2021 clinical practice guideline for the management of
glomerular diseases. Kidney Int. 2021;100:1-5276.

2. RuffinT. Pharmacologic renal therapy. Nurs Clin North Am. 2018;53:491-7.

3. Poston JT, Koyner JL. Sepsis associated acute kidney injury. BMJ.
2019;364:K4891.

4. Jim B, Garovic VD. Acute kidney injury in pregnancy. Semin Nephrol.
2017;37:378-85.

5. Fakhouri F, Deltombe C. Pregnancy-related acute kidney injury in high
income countries: still a critical issue. J Nephrol. 2017,30:767-71.

6. LiuD, HeW,LiY, et al. Epidemiology of acute kidney injury in hospitalized
pregnant women in China. BMC Nephrol. 2019;20:67.

7. Piccoli GB, Alrukhaimi M, Liu ZH, et al. What we do and do not know about
women and kidney diseases; questions unanswered and answers unques-
tioned: reflection on world kidney day and international woman'’s day. BMC
Nephrol. 2018;19:66.

8. Hui D, Hladunewich MA. Chronic kidney disease and pregnancy. Obstet
Gynecol. 2019;133(6):1182-94.

9. Calimag-Loyola APP, Lerma EV. Renal complications during pregnancy: in the
hypertension spectrum. Dis Mon. 2019,65:25-44.

10.  Dvorak J, Koucky M, Jancové E, et al. Chronic kidney disease and pregnancy
outcomes. Sci Rep. 2021;11:21299.

Page 6 of 6

11. Levin A, Stevens P, Bilous RW, et al. Kidney disease: improving global out-
comes (KDIGO) CKD work group. KDIGO 2012 clinical practice guideline for
the evaluation and management of chronic kidney disease. Kidney Int Suppl.
2013;3:1-150.

12. Balofsky A, Fedarau M. Renal failure in pregnancy. Crit Care Clin.
2016;32:73-83.

13. Koratala A, Bhattacharya D, Kazory A. Chronic kidney disease in pregnancy.
South Med J. 2017;110:578-85.

14. Park S, Yoo KD, Park JS, et al. Pregnancy in women with immunoglobulin A
nephropathy: are obstetrical complications associated with renal prognosis?
Nephrol Dial Transplant. 2018;33:459-65.

15.  AlKhalaf S, Bodunde E, Maher GM, et al. Chronic kidney disease and adverse
pregnancy outcomes: a systematic review and meta-analysis. Am J Obstet
Gynecol. 2022,226:656-670e32.

16.  Hamilton P, Myers J, Gillham J, et al. Urinary protein selectivity in nephrotic
syndrome and pregnancy: resurrection of a biomarker when renal biopsy is
contraindicated. Clin Kidney J. 2014;7:595-8.

17. Kwiatkowski S, Kwiatkowska E, Rzepka R, et al. Development of a focal
segmental glomerulosclerosis after pregnancy complicated by preeclamp-
sia: case report and review of literature. J Matern Fetal Neonatal Med.
2016;29:1566-9.

18. De Castro |, Easterling TR, Bansal N, et al. Nephrotic syndrome in preg-
nancy poses risks with both maternal and fetal complications. Kidney Int.
2017;91:1464-72.

19.  Zhang JJ, Ma XX, Hao L, et al. A systematic review and meta-analysis of out-
comes of pregnancy in CKD and CKD outcomes in pregnancy. Clin J Am Soc
Nephrol. 2015;10:1964-78.

20.  Moghaddas Sani H, ZununiVahed S, Ardalan M. Preeclampsia: a close look at
renal dysfunction. Biomed Pharmacother. 2019;109:408-16.

21. Deltas C, Savva |, Voskarides K, et al. Carriers of autosomal recessive alport
syndrome with thin basement membrane nephropathy presenting as focal
segmental glomerulosclerosis in later life. Nephron. 2015;130:271-80.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Clinical features and prognosis of pregnancy-related renal damage and pregnancy after chronic kidney disease
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Inclusion criteria
	﻿Exclusion criteria
	﻿Definitions
	﻿Statistics

	﻿Results
	﻿General information
	﻿Characteristics of renal biopsy
	﻿Comparison of the first blood test indicators during pregnancy among two groups: pregnancy-related renal damage and post-CKD pregnancy groups
	﻿Renal prognosis

	﻿Discussion
	﻿Conclusion
	﻿References


