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Abstract

Background: Nephrotic syndrome is a condition which can be influenced by pregnancy conditions.
Objectives: Based on this, aim of this study was evaluation of perinatal and prenatal indices in nephrotic syndrome.
Methods: A case control study was done in 100 children with nephrotic syndrome. Perinatal and prenatal data were obtained, and
for patients’ outcome determination, they had taken prednisolone for 4 weeks and syndrome types were determined based on
responses to drugs as steroid responsive, steroid resistant, frequent relapse, and steroids dependent. At the end, information was
entered into SPSS and analyzed.
Results: Remission type children had a better outcome (No: 25) compared to others (No: 75) have a better status in prenatal and
perinatal factors (P < 0.05). Gestational age (P value = 0.387), delivery type, diabetic nephropathy (P value = 0.007), passive smoking
and neonatal jaundice have significant differences in groups.
Conclusions: Some of these factors have a significant effect in nephrotic syndrome outcomes that evaluated in this study.
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1. Background

Nephrotic syndrome is a glomerular disease in
medicine and urology defined with increased glomerular
permeability, because of normal glomerular alterations in
basement membrane barrier and cells, large amounts of
protein are excreted into urine (1). Since protein excretion
into urine in healthy kidneys are low (< 4 mg/m2/h or
UPr/Cr < 0.2) but in nephrotic syndrome, excretion of
protein in urine is increases and reaches more than 40
mg/m2/h or UPr/Cr > 2.0 (2). In addition, prenatal (be-
fore birth) and perinatal (the period around childbirth,
especially the 20th weeks of gestation to the 28th day of
newborn life) factors in children and mothers can influ-
ence incidence and prognosis of congenital diseases (3, 4),
in following we included some of these factors.

Prenatal history including:
- Exposure to medication (development toxin (e.g.,

phenytoin); may be an index of care giving risk),
- Injuries, hyperthermia (damage to CNS),
- Alcohol ingestion (fetal alcohol syndrome; index of

care giving risk),
- Maternal illness (so-called “TORCH” infections) (Tox-

oplasmosis, Syphilis, Rubella, Cytomegalovirus, HSV infec-

tions),

- Smoking (possible CNS damage),

- Radiation exposure (damage to CNS),

- HIV exposure (congenital HIV infection),

- Nutrition (inadequate fetal nutrition),

- Prenatal care (index of social status).

In addition, perinatal history including:

- Specific perinatal adverse events (increased risk of
CNS damage),

- APGAR scores (hypoxia, cardiovascular impairment),

- Labor and delivery (hypoxia or index of abnormal pre-
natal development).

2. Objectives

Based on high prevalence and complications of NS, also
probably efficacy of prenatal and perinatal factors on it,
the purpose of this study was to investigate prenatal and
perinatal factors in NS outcomes.
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3. Methods

3.1. Study Setting

In a case series study, referred to Amir-Kabir Hospital at
2015 - 2016.

3.2. Study Population

In total, we selected 100 children younger than 15 years
old of age with NS by convenience sampling. Inclusion
criteria included participant’s consent to research and ab-
sence of another congenital kidney disease and exclusion
criteria were severe liver, kidney, or cardiac disease, no con-
sent to use their data in the study. Based on patient out-
comes and steroid responses we divided them into four
groups as steroid resistant, steroid responsive, steroid de-
pendent, and frequent relapse.

3.3. Statistical Analysis

We used chi-square test in SPSS software and P value <
0.05 was considered as significance value.

3.4. Ethical Considerations

Ethical issues (data fabrication, including plagiarism,
double publication) have been completely observed by the
authors. In addition, the Ethical Committee of Arak Univer-
sity of Medical Sciences confirmed the study protocol.

3.5. Measurements

Researchers have assessed prenatal and perinatal fac-
tors in patients obtained by patient interview on admis-
sion to hospital.

4. Results

Based on perinatal factors, based on Table 1, all of them
including gestational age (P = 0.001), delivery type (P =
0.001) and maternal age in delivery (Yrs.) (P = 0.04) in re-
mission group have significantly better status.

Nevertheless, regarding prenatal factors, based on Ta-
ble 2, factors including economic conditions (P = 0.001),
preeclampsia (0.04), consanguineous marriage (P = 0.001),
gestational HTN (P = 0.001), mothers’ passive smoking (P =
0.001) and neonatal jaundice (P = 0.07) were significantly
better in remission group, since other factors in remission
group were better but not statistically significant.

5. Discussion

In our study, prenatal and perinatal factors in
nephrotic syndrome were assessed and these reviews
are seen in a few of other studies. Nevertheless, in other
studies that have investigated these aspects, two factors
have not been investigated in one article so the most
relevant articles will be discussed and compared with our
findings in the following.

Regarding nephrotic syndrome, we have expressed the
most relevant studies. In a study about Finnish type, by
Huttunen, they observed an increase in BUN or Cr levels
in 14 cases and more than 50% of the children died be-
fore 6 months, but in none a frank uremia developed be-
fore death. In the children who died, 43% no cause of
death rather than congenital nephrotic syndrome may
be showed but infection appeared to be the immediate
cause of death in 31% of the cases. Thrombi in large ves-
sels were found in 11 out of 58 necropsies (5). In another
study by Chanchlani and Parekh about ethnic differences
in NS reported that, incidence and response to treatment
in nephrotic syndrome varies by ethnicity (6). In a study
by Takahashi et al. which was about triggers of relapse
in steroid-dependent children, they observed that 442 re-
lapses occurred in 2499 patients (7). Also in a study by Ker-
lin, it was observed that incidence of thromboembolism
in childhood with nephrotic syndrome was higher than
healthy children so children with NS should be followed
for TE (8). However, in our study this criterion was not fol-
lowed. Also in another study which was conducted by Abu
Saad and Awadalla it was observed that most of the stud-
ied children had low levels of self-care (9). In another study
which was about attention deficit hyperactivity disorder in
steroid-dependent nephrotic syndrome and conducted by
Yousefichaijan et al., no significant relationship between
different types of ADHD in children with SDNS and the con-
trol group was observed (10). Another study, by Sreenivasa
et al., observed that UTI is a common infection accompany-
ing NS, also a high index of suspicion and early institution
of appropriate antibiotics will help in attenuating morbid-
ity and mortality (11). Wen investigates the difference in
serum proteomes of SSNS and SRNS patients and this who
serum proteins may be a useful predictor for the efficacy of
steroid therapy, who find a positive response to the study.
In a study by Feehally et al., it was concluded from analysis
of results that NS was more common in Asian children liv-
ing in the city of Leicester in, and there was an unusually
low incidence of NS in non-Asian children living in the city
(12).

In a study by Vasconcelos et al. in 2016, they observed
that associated risk factors might induce the OCD expres-
sion such as pregnancy edema and labor that are pro-
longed. Rossaint and Zarbock in a study in 2016 showed
that sepsis, nephrotoxic drugs and major surgery, as major
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Table 1. Perinatal Factors in Children with Nephrotic Syndrome (N = 100)

Variables Steroid Responsive Steroid Dependent Steroid Resistant Frequent Relapse P Value

Gestational age < 0.001

Term 77 39 25 20

Preterm 13 49 73 80

Postterm 12 12 0 0

Delivery type < 0.001

Natural delivery 64 76 52 72

Cesarean section 36 24 48 28

Maternal age in delivery, y 0.04

< 18 0 0 4 4

18 - 24 44 4 4 12

25 - 29 48 28 12 0

30 - 34 8 52 44 32

35 0 16 36 52

causes of acute kidney injury (AKI) in patients, and is asso-
ciated with increased risk for sustained CKD (13). In a study
conducted by Lei et al., it was observed that AKI is common
in severely ill patients and associated with poor outcomes
and high mortality rates and the stage of AKI was related
with in-hospital outcomes of the patients (14). Neverthe-
less, in our study, many of the factors were evaluated.

5.1. Conclusions
Prenatal and perinatal factors in remission group were

better, which showed efficacy of these factors on NS. So
based on this probably we can reduce this syndrome by
control of maternal factors.
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Table 2. Prenatal Factors in Children with Nephrotic Syndrome (N = 100).

Variables Steroid Responsive Steroid Dependent Steroid Resistant Frequent Relapse P Value

Mother occupation 0.064

Unemployed 20 28 16 12

Self employed 0 0 8 32

Worker 16 12 32 12

Employee 64 60 44 44

Mother education 0.194

Under diploma 0 8 32 12

Diploma 28 32 28 28

Associate degree 8 8 4 0

Bachelor 44 36 32 36

Master’s degree and higher 20 16 4 24

Economical conditions 0.001

> 10 million IRR 12 0 4 8

10 - 20 million IRR 0 24 28 12

> 20 million IRR 88 76 68 80

Maternal BMI 0.011

Overweight 16 8 20 16

Normal 68 44 20 32

Underweight 12 4 12 12

Preeclampsia 0.004

Positive 4 44 52 52

Negative 96 56 48 48

Eclampsia 0.432

Positive 12 0 4 4

Negative 88 100 96 96

Diabetes 0.118

Pregestatioal DM 8 24 40 20

Gestational DM 24 24 36 32

Without DM 68 52 24 48

Gestational HTN 0.001

Positive 8 32 76 68

Negative 92 68 24 32

Consanguineous marriage 0.001

Positive 12 40 76 72

Negative 88 60 24 28

Mothers passive smoking 0.001

Positive 20 52 80 72

Negative 80 48 20 28

Neonatal jaundice 0.007

Positive 16 40 64 36

Negative 84 60 36 64

Prenatal care 0.589

Inadequate 0 4 12 16

Average 12 12 12 12

Enough 84 84 72 72

Intense 4 0 4 0
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