
 
 
 

REV SEN  
 rev-sen.ec              
 

 

  

* Corresponding author 

Email: Susana María Castellanos Hechavarría < susanacastellanoshechavarria@gmail.com >/Address: No 2, Ave. Lenin, Holguín 80100, Cuba. Telephone 
[53] 24 462011.  REV SEN. 2024;12(1):22-31 | 

Recibido: Noviembre 13, 2023. 
Aceptado: Enero 12, 2024. 
Publicado: Febrero 9, 2024. 
Editor: Dr. Franklin Mora Bravo. 

Cite: 
Castellanos S, Gomez Y, Osorio L. 
Proteinuria in the nephrotic range 
in pregnant women. A single-cen-
ter observational study. REV SEN 
2024;12(1):22-31. 

DOI: http://doi.org/10.56867/69  
Sociedad Ecuatoriana de Ne-
frología, Diálisis y Trasplantes. 

 
ISSN-L: 2953-6448 

 Copyright 2024, Susana Cas-
tellanos, Yadelys Gómez, Lissette 
Osorio. This article is distributed 
under the Creative Commons CC 
BY-NC-SA 4.0 Attribution License, 
which allows the use and redistri-
bution citing the source and the 
original author for noncommercial 
purposes. 

Proteinuria in the nephrotic range in pregnant 
women. A single-center observational study. 
Susana María Castellanos Hechavarría ID 1, Yadelys Gómez Rojas ID 1, Lissette María Osorio 
Ferrer ID  2. 

1. Nephrology Service, Hospital Vladimir Iiich Lenin, Holguín, Cuba. 
2. Gynecology and Obstetrics Service, Hospital Vladimir Iiich Lenin, Holguín, Cuba. 

Abstract 
Introduction: Physiological changes in pregnant women can be altered by the appearance of 
pathological phenomena such as proteinuria in the nephrotic range, relevant in the diagnosis 
of preeclampsia and glomerular disease. The objective of the present study was to describe the 
clinical characteristics and results of pregnant women with nephrotic proteinuria in a reference 
center in Cuba. 

Methods: The present observational, prospective, longitudinal follow-up study for 12 weeks 
was conducted at the “Vladimir Ilich Lenin” General Hospital in Holguín, Cuba, between 
October 2020 and September 2022. All pregnant women with proteinuria in the nephrotic 
range were registered . The variables were age, body mass index at pregnancy detection, ges-
tational age, African descent, number of pregnancies, serum creatinine, proteinuria in 24 hours 
at the onset of symptoms, and clinical history. Descriptive statistics are presented. 

Results: 48 patients entered the study. White, primigravida pregnant women predominated; 
the average age was 24.8 years. The average gestational time was 31.8 weeks, and serum cre-
atinine was 94.8 µmol/L. The main personal medical history was arterial hypertension and 
systemic lupus erythematosus. There was no statistical association between the age groups and 
the persistence of proteinuria. Pregnant women with proteinuria before 20 weeks maintained 
it after 12 weeks postpartum, defining it as kidney disease. Pregnant women with previous high 
blood pressure had a 2.2 times higher risk of preeclampsia. 

Conclusion: In both causal groups (preeclampsia and kidney disease), there were maternal-
fetal complications, highlighting induced abortion, preterm birth, intrauterine growth retarda-
tion, and low birth weight. 

Keywords: 
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regnancy is characterized by multiple physiological changes, 
the most important of which involve the formation of the pla-
centa and the growth of the fetus. During a pregnancy or post-

partum period in a healthy woman, kidney function presents essential 
anatomical and functional changes that determine the findings of 
studies and are critical to understanding the complexity of the patho-
physiological alterations that can occur during pregnancy [1]. 

Hyperdynamics and modifications in tubular channels increase 
the excretion of proteins and amino acids (histidine, glycine, threonine, 
serine, and alanine). This explains why proteinuria sometimes appears 
in the urine of ordinary pregnant women progressively throughout 
pregnancy: in the first trimester, the average is 103 ± 49 milligrams 
(mg)/24 h; in the second trimester, it is 151 ± 40 mg/24 h; and in the 
third trimester, it is 180 ± 50 mg/24 h. In addition, it should be noted 
that high levels of proteinuria occur due to a reduction in the integrity 
of the glomerular barrier or a decrease in tubular absorption [1-3]. 

Pathologic proteinuria during pregnancy was defined as the pres-
ence of 300 mg of protein in 24-hour urine and a loss of more than five 
micrograms in a single sample. The nephrotic range is defined as the 
occurrence of proteinuria greater than 3.5 g in 24-hour urine [4]. 

Nephrotic-range proteinuria occurs in 12 to 25 per 1000 preg-
nancies. It is considered a cardinal characteristic of preeclampsia and 
the most common reason for which renal biopsy is performed during 
pregnancy, taking into account that it can also appear during pregnancy 
due to primary kidney disease or secondary systemic disorders [5]. 

When proteinuria is documented before pregnancy or before 20 
weeks of gestation, it suggests underlying glomerular disease. The most 
common primary glomerulopathies are minimal change disease, focal 
segmental glomerulosclerosis, and membranous nephropathy. Other 
authors also included IgA nephropathy patients within this group. In 
pregnant women with these previous conditions, there is usually a tran-
sient worsening of hypertension, proteinuria, and renal function, espe-
cially when the proteinuria is nephrotic [6]. 

When proteinuria occurs after the 20th week of pregnancy, dif-
ferential diagnosis is not always easy. However, primary nephrotic syn-
drome is rare in these circumstances, and preeclampsia is the most 
common cause. The importance of distinguishing these two diseases 
lies in the fact that the treatments used are different. In preeclampsia, 
the disease is not cured until pregnancy has ended, even if hyperten-
sion is controlled with drugs. When blood pressure levels decrease, 
placental perfusion decreases, with consequent risk for the fetus [3]. In 
preeclampsia, rapid delivery is required for its attenuation. In glomer-
ular disease during pregnancy, however, treatment to prolong gestation 
may improve fetal outcomes. Complications of the nephrotic state in-
clude hypoalbuminemia as well as dire fetal and placental conse-
quences combined with increased tissue fragility and increased throm-
botic tendency [7]. 

Preeclampsia affects 5–7% of all pregnancies; it is one of the most 
significant gestational entities of interest and is conceptualized as a 

multisystem disorder characterized by a new onset of hypertension 
greater than or equal to 140/90 mmHg that occurs after 20 weeks of 
gestation or postpartum accompanied by proteinuria more than 300 
mg/24 hours or maternal organ dysfunction and is believed to be the 
result of diffuse endothelial activation and dysfunction [8-10]. 
Preeclampsia is the leading cause of morbidity and mortality in preg-
nant women, accounting for more than 500,000 fetal deaths and 70,000 
maternal deaths each year worldwide [8, 11]. A systematic analysis by 
the World Health Organization on the causes of maternal death has 
shown that hypertensive disorders constitute one of the leading causes 
of maternal death in developing regions, especially in Africa, Latin 
America, and the Caribbean. For example, in countries such as Mex-
ico, they represent the first cause [4, 12]. In general, the prevalence of 
this disease can reach 26%. In Ecuador, in 2013, preeclampsia with 
significant proteinuria was classified as the leading cause of perinatal 
morbidity, accounting for 8.64% of infant deaths. It was also the leading 
cause of maternal death, accounting for 35.69% of maternal deaths in 
this country [13, 14]. 

It has been reported that preeclampsia increases the risk of suf-
fering from chronic kidney disease and the risk of progressing to the 
final stages of kidney disease within ten years after pregnancy. It is also 
frequently associated with acute renal failure, which occurs in 1 in every 
10,000 to 20,000 pregnancies in developed countries and underdevel-
oped countries in 1 in every 2,000 to 5,000 pregnancies [15, 16]. 

The evaluation of pregnant patients with proteinuria is challeng-
ing for both obstetricians and nephrologists. Those with worsening pro-
teinuria (considered pathological) require additional monitoring due to 
potential adverse maternal consequences and associated severe neona-
tal complications, according to the International Society for the Study 
of Hypertension in Pregnancy [16- 18]. 

According to the 2021 edition of the Cuban Health Statistical 
Yearbook, in 2020, 44 deaths occurred due to glomerular and kidney 
diseases in women, for a crude rate of 10.7 per 100,000 inhabitants. 
Additionally, the maternal mortality rate in 2020 was 40 
deaths/100,000 live births, 7.0% higher than that in 2019. The maternal 
mortality rate due to direct causes increased, while the rates due to in-
direct or late causes decreased [19]. 

No national registries or large-scale studies have identified an as-
sociation between risk factors and proteinuria in the nephrotic range 
or between causes and obstetric outcomes in Cuba. 

At the “Vladimir Ilich Lenin” General University Hospital, a na-
tional reference center for the results obtained over the years in the 
Maternal and Child Program, no research has been carried out on pro-
teinuria in the nephrotic range in pregnant women, nor are there suffi-
cient statistical data on all entities related to its appearance. 

To answer the following research question: What are the clinical 
characteristics and outcomes of pregnant women with nephrotic pro-
teinuria admitted to the Vladimir Ilich Lenin General University 

P 
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Hospital? The present observational study proposes identifying risk 
factors for proteinuria during pregnancy. 

Materials and methods 
Study design 
The present study is observational and prospective. The follow-up pe-
riod was longitudinal at 12 weeks. 

Scenery 
The study was carried out in the obstetrics service of the Vladimir 
Ilich Lenin General Hospital in Holguín, Cuba, between October 
2020 and September 2022. 

Definition of the study population and the sample 
The population consisted of all pregnant women admitted to the hos-
pital who presented with nephrotic-related proteinuria. Through in-
tentional sampling, 48 pregnant women who did not meet the exclu-
sion criteria were selected. 

Exclusion criteria 
Patients who refused to participate in the study. Patients whose post-
partum clinical and complementary follow-up was not possible. 

Information sources 
The author selected the variables to meet the objectives of the study. 
The data were subsequently recorded in an information collection 
model corresponding to the variables under analysis. The information 
was collected through a survey in interview mode with pregnant 
women, constituting the above primary source of information. The 
collection of clinical and laboratory data recorded in his hospital med-
ical history was necessary, and complementary examinations were 
also required at the author's discretion; all of these examinations be-
came a secondary source of data in the research. 

Data collection technique 
An extensive bibliographic and documentary search was carried out 
on the topic investigated, both in the international and national 
framework, and supported by online health networks and the Medical 
Sciences Information Center. It was accessed through search engines, 
using biomedical descriptors and structuring advanced searches on 
different web pages or through bibliographic reviews carried out in 
the databases of Cochrane, Bireme, Ecimed, Scielo, Hinari, Lilacs, 
PubMed, Clinical Key, ProQuest, EBSCOHost, National Statistics 
Office, Cuban medical journals, and Medline, among others. 

Variables 
The variables were age, body mass index at the time of pregnancy, 
gestational age in weeks, African descent, number of pregnancies, se-
rum creatinine, and proteinuria within 24 hours at the onset of symp-
toms. Clinical history: arterial hypertension, systemic lupus erythema-
tosus, scleroderma, primary glomerular disease, and sicklemic carrier. 

Risk factors: The following variables were considered to be in-
volved: obesity, smoking status, nulliparity, and a family history of 
glomerular disease. 
Possible outcomes: Patients who developed preeclampsia or kidney 
disease were classified for analysis according to the following defini-
tions: 
Preeclampsia: a nephrotic syndrome that occurs after 20 weeks of 
gestation and is accompanied by high blood pressure. 
Kidney disease: nephrotic syndrome that appears before 20 weeks 
of gestation as a de novo or previously known disease and in which 
proteinuria persists after 12 weeks postpartum. 
Obstetric Complications: Complications were determined by 
what was collected from the maternal clinical history and were classi-
fied into maternal and fetal complications (unfavorable maternal and 
fetal outcomes): 
Unfavorable maternal outcome: Induced abortion, preterm 
birth, eclampsia, HELLP syndrome. 
Unfavorable fetal outcome: Intrauterine growth retardation, low 
birth weight: Newborn weighing less than 2500 g. 

Statistical analysis 
Descriptive statistics: The results are presented in statistical tables, 
where the absolute frequencies are presented, and the inferential sta-
tistics (relative frequency) are presented as percentages to describe the 
clinical characteristics and results of pregnant women with nephrotic 
syndrome. In addition, statistical correlation tests, specifically the chi-
square test, were used for categorical variables. The statistical associa-
tion was determined using the chi-square test with a 95% confidence 
interval between the previously described risk factors and the subset of 
patients with preeclampsia as the causal disease due to their greater 
significance. 

Results 
Participants 
Forty-eight patients who met the inclusion criteria were included in 
the study. 

Patient characteristics 
The average age was 24.8 years, the average gestational age was 31.8 
weeks, and 35 patients (72.9%) were primigravida. 
The average proteinuria was 6.35 grams in 24 hours. Most patients 
(60.42%) had no relevant clinical history. The data are presented in 
Table 1. 

Persistence of postpartum proteinuria 
At 12 weeks after delivery, 7/48 patients (14.6%) had proteinuria 
more than 300 mg in 24-hour urine. No risks were significantly asso-
ciated with age group for the persistence of proteinuria; these data are 
presented in Table 2. The persistence of proteinuria was associated 
with the gestational week in which it occurred; it persisted if it oc-
curred before week 20 (P =0.001). The proteinuria was not persistent 
in all the patients who presented above week 20 (P =0.001) (Table 3). 

http://doi.org/10.56867/69
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Risk factors 
The risk factors studied for the development of preeclampsia were not 
statistically significant. The control group consisted of patients with 
kidney disease, and the case group consisted of those diagnosed with 
preeclampsia. These data are presented in Table 4. 

 

Maternal and fetal outcomes 
Table 5 presents the maternal and fetal outcomes, the most relevant 
being preterm delivery. 
 
 

Table 1 . Sociodemographic, clinical and laboratory characterization of pregnant women admitted who presented proteinuria in the ne-
phrotic range. 
Variables Values 

Age in years (Me ± SD) 24.77 ± 6.77 

Body mass index at pregnancy uptake kg/m 2 (Me ± SD) 24.28 ± 3.11 

Gestational age in weeks (Me ± SD) 31.76 ± 7.32 

African descent 

White (%) 30 (62.5%) 

Afro- Cuban (%) 18 (37.5%) 

Pregnancies 

Primigesta (%) 35 (72.9%) 

Multideed (%) 13 (27.1%) 

Serum creatinine in µmol/L (Me ± SD) 94.82 ± 22.13 

Proteinuria in g/24 hours (Me ± SD) 6.35±3.09 

Clinical history 

Primary glomerular disease (%) 1 (2.08%) 

Scleroderma (%) 1 (2.08%) 

Arterial hypertension (%) 11 (22.92%) 

Lupus erythematous systemic (%) 5 (10.42%) 

Sicklemic carrier (%) 1 (2.08%) 

No clinical history 29 (60.42%) 

Me: average; SD: standard deviation.  
 

Table 2. Distribution of pregnant women admitted with proteinuria in the nephrotic range according to maternal age and the persistence of 
proteinuria (≥300 mg/24 hours) after 12 weeks postpartum. 

Maternal age (years) Proteinuria 12 weeks postpartum Total Value - P * (OR) 

 Persistent n=7 (14.6%) Nonpersistent (%)  

≤ 19 4 8.3% 10 20.8% 14 (29.2%) 0.078 (OR=4.13) 

20 a 35 3 6.3% 27 56.3% 30 (62.5%) 0.245 (OR=0.38) 

≥ 36 0 0 4 8.3% 4 (8.3%) 0.388 (OR=0.00) 

Total 7 14.6% 41 85.4% 48 (100%) N/A 

* proof of chi square; A/N: no applicable 
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Table 3 . Distribution of pregnant women admitted with proteinuria in the nephrotic range according to gestation time at diagnosis and per-
sistence of proteinuria. 

Gestation time to diagnosis 
Proteinuria after 12 weeks postpartum 

Total (%) P- value * 
Persistent Nonpersistent 

≤ 11 weeks 2 4.2% 0 0 2 (4.2%) 0.001 

12-19 weeks 5 10.4% 0 0 5(10.4%) 0.001 

≥ 20 weeks 0 0% 41 85.4% 41(85.4%) 0.001 

Total 7 14.6% 41 85.4% 48 N/A 

* proof of chi square; A/N: no applicable 
 

Table 4. Association between risk factors and the development of preeclampsia in pregnant women admitted to the “Vladimir Ilich Lenin” 
General Hospital with proteinuria in the nephrotic range. October 2020 to September 2022 

Factors of risk E.R. 
(n=7) 

PE 
(n=41) 

Total (%) 
(n=48) 

Value - P * (OR) 

Overweight or obesity 0 11 11 (22.9%) 0.119 (OR=ND) 

Smokers 2 10 12 (25.0%) 0.813 (OR=0.80) 

APP of Hypertension arterial 0 11 11 (22.9%) 0.479 (OR=2.20) 

Creatinine serum elevated 4 25 29 (60.4%) 0.848 (OR=1.17) 

Nulliparity 5 30 35 (72.9%) 0.923 (OR=1.09) 

APP of preeclampsia former 0 8 8 (16.6%) 0.200 (OR=ND) 

APF of disease primary glomerular either secondary 2 3 5 (10.4%) 0.088 (OR=0.19) 

APF: Family pathological history. APP: Personal pathological history. ER: Kidney Disease. PE: preeclampsia. 
 

Table 5. Distribution of complications (unfavorable obstetric or maternal/fetal outcome) presented by pregnant women admitted with 
proteinuria in the nephrotic range according to the cause: kidney disease or preeclampsia. 
Outcome maternal/fetal unfavorable ER (7) % EP (41) % Total 

DM: Abortion caused 3 42.8% 0 0 3 

DM: Childbirth preterm 4 57.1% 14 34.1% 18 

DM: Eclampsia 0 0% 8 19.5% 8 

DM: Syndrome HELLP 0 0% 1 2.4% 1 

DF: Delay of the growth intrauterine 2 28.6% 5 12.2 7 

DF: Low weight to the be born 2 28.6% 23 56 25 

FD: fetal outcome. DM: Maternal Outcome. ER: Kidney Disease. PE: Preeclampsia 
 

Discussion 
A clinical, analytical, and sociodemographic characterization of the 
pregnant women admitted with proteinuria in the nephrotic range 
during the included period was carried out, obtaining results similar 
to those of other studies. Concerning age, an average of 24.8 ± 6.8 
years was reached, which is similar to the average age at which a sur-
vey was carried out in 2017; kidney biopsies were taken from 26 preg-
nant women with nephrotic syndrome, whose maternal age was 27.6 
± 6.5 years [20]. Among those of African descent, 30 (62.5%) were 
white. Although African-American origin has been described as a risk 
factor for preeclampsia, the province of Holguín, the location of the 

study, is one of the Cuban provinces with a predominance of white 
people, 80% of whom were affected according to the last population 
and housing census in Cuba 2012. 

Regarding the number of pregnancies, more than 50% of the 
pregnant women were primigravida: 35 patients (72.9%). The author 
considered that the above could be related to the tendency to decrease 
the fertility and birth rate observed in Cuba in recent years, which con-
stitutes a commonly raised risk factor for preeclampsia. 

Due to the hyperfiltration characteristic of pregnancy, creatinine 
levels are lower in pregnant patients than in nonpregnant patients, ac-
cording to the Protocol for the Management of Hypertensive Disor-
ders and Their Complications 2017. Accordingly, the Maternal and 

http://doi.org/10.56867/69
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Child Program governs creatinine levels in Vladimir Ilich Lenin Hos-
pital. Average creatinine levels in pregnancy reach 0.8 mg/dL (70.72 
µmol/L), and these figures are considered pathological above this value 
and even more so if the baseline values are doubled. As a result of the 
characterization, the creatinine values in these patients ranged between 
94.82 ± 22.13 µmol/L. There was a predominance of high creatinine 
levels, requiring greater surveillance and strict control. 

According to a study on proteinuria in the nephrotic range, the 
proteinuria values were 6.35 ± 3.09 g/24 hours, similar to Cuban re-
search, which reported an average of 4.36 ± 0.76 g/day [5]. Addition-
ally, a reference was made to the distribution of pregnant women with 
proteinuria in the nephrotic range according to associated chronic dis-
eases of interest; among them, the highest prevalence was of preexisting 
arterial hypertension, with the appearance of proteinuria in these pa-
tients being due to preeclampsia. 

Another significant finding was the association of proteinuria in 
the nephrotic range with kidney disease in 4 of the five patients with a 
history of systemic lupus erythematosus and only in one with 
preeclampsia. 

Pregnancy and systemic lupus erythematosus are reciprocally af-
fected. Pregnancy may increase the incidence of systemic lupus erythe-
matosus and may have short- or long-term adverse effects on kidney 
function. Lupus nephritis is the third form of clinical presentation of 
lupus outside of pregnancy, but during pregnancy, it represents the 
most frequent clinical manifestation. This is a risk factor for pregnancy 
loss, especially in patients with kidney failure. Furthermore, they have 
a higher risk of restricted intrauterine growth and gestational hyperten-
sion (30–50%), including lupus nephritis patients with nonactive sys-
temic lupus erythematosus [21]. 

A systematic review published in 2017 [22] determined that 
women with prior lupus nephritis, despite a preserved glomerular fil-
tration rate, have higher rates of preterm birth and earlier-onset 
preeclampsia than women with lupus without renal involvement. It has 
been reported that there is a 15% increase in the odds of preterm birth 
for every 1 g/24-hour increase in proteinuria in each trimester [22]. 

The distribution of pregnant women admitted to the “Vladimir 
Ilich Lenin” General Hospital with proteinuria in the nephrotic range 
was analyzed according to age group and its relationship with the per-
sistence of proteinuria, as shown in Table 2. 

The highest frequency of the observed series was found in the 
20-35 years group, in which 30 patients were included, accounting for 
62.5% of the sample. In the age groups at high reproductive risk, 
namely, adolescence and advanced maternal age, a total of 18 patients 
were obtained, with a more significant number of adolescents. This is 
a critical point to highlight since, in primary health care, the number of 
family doctors could be increased to reduce pregnancies in these 
groups since all the risks that this entails are known. 

There was no significant association between age and the persis-
tence of proteinuria. However, pregnant women aged >19 years had an 
almost 5-fold increased risk of persistent proteinuria. Larger-scale stud-
ies are needed to determine the association between age and the inci-
dence of persistent proteinuria. 

The previous table includes data corresponding to the gestation pe-
riod, the occurrence of proteinuria in the nephrotic range, and the 
pregnancy behavior twelve weeks after delivery, taking the persistence 
of proteinuria greater than or equal to 300 mg/24 hours as a refer-
ence. 

Coincident with the findings of the bibliography consulted, 
85.4% of the 41 patients who presented with proteinuria in the ne-
phrotic range after 20 weeks of gestation had proteinuria normalized 
due to preeclampsia or arterial hypertension with superimposed 
preeclampsia. The remaining seven patients who had proteinuria in the 
nephrotic range before 20 weeks (2 before 12 weeks and five between 
12 and 19 weeks) and who had persistent proteinuria remaining 12 
weeks after delivery were defined as having previous or new kidney 
disease causing proteinuria in the nephrotic range. 

In some cases, the distinction between kidney disease and 
preeclampsia can be made only retrospectively, as clinical signs of 
preeclampsia usually resolve within 12 weeks after delivery, while pro-
teinuria due to underlying kidney disease does not, which is reflected 
in Table 6. 

The calculated measurements demonstrated that gestational age 
at the time of diagnosis is significantly associated with the persistence 
of proteinuria. Specifically, a gestational age of less than 20 weeks at 
the time of proteinuria diagnosis was significantly associated with per-
sistent disease. Regarding nephrotic syndrome during pregnancy, a ges-
tational age of 18.6 weeks is suggestive of primary kidney disease [23]. 

Among the remaining risk factors, 11 patients were overweight 
and developed preeclampsia, which is consistent with the findings of 
other studies [24]; maternal overweight at the beginning of pregnancy 
contributed significantly to the incidence of preeclampsia, with an OR 
of 2.61 and more than 50% of the sample. 

Obesity in women doubles the risk of preeclampsia for every 5 
to 7 kg/m2 increase in BMI before pregnancy [24]; this association is 
due to insulin resistance and undiagnosed diabetes [20]. Other authors 
believe that the obesity/hypertension relationship is due to the progres-
sive increase in leptin. This protein, produced mainly in adipocytes, 
can regulate vascular tone and blood pressure. It is also responsible for 
the obesity/insulin resistance relationship, as it decreases insulin bind-
ing to insulin receptors, leading to increased blood pressure and 
preeclampsia [21]. 

Among the other risk factors, smoking represented 25% of the 
total number of patients, with ten patients developing preeclampsia. 
According to the literature consulted, no discussions associated this 
risk factor with preeclampsia. However, the damage it can produce is 
known to occur in endothelial tissue and even more so when related to 
other factors. 

On the other hand, elevated creatinine values were present in 25 
patients with preeclampsia. In 2019, a Chilean study obtained creati-
nine values less than 1.5 mg/dL, normal kidney function, and typical 
onset of blood pressure in pregnant women with nephrotic syndrome; 
moreover, worsening of proteinuria was associated with worse maternal 
and fetal outcomes. In other studies, it has been shown that elevated 
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creatinine levels are considered a risk factor for maternal complications 
[5]. 

Nulliparity has been established as a significant risk factor for the 
development of preeclampsia [22]; up to 85% of preeclampsia cases 
can occur in nulliparous women, who are 6 to 8 times more susceptible 
than multiparous women [23]. It is possible that during the first preg-
nancy, an aberrant immunological reaction is initiated by the first ex-
posure to paternal and fetal antigens foreign to the placenta, contrib-
uting to this disorder [23]. However, the development of preeclampsia 
is supported by several theories, from placental ischemia with endothe-
lial dysfunction to the toxicity-inducing function of very low-density lip-
oproteins to deficient immune adaptation and genetic imprinting; these 
last two factors could explain the development of this disease in pa-
tients who are homozygous for a relatively common susceptibility gene 
in their first pregnancy [24]. 

Although not all the variables available in the study could be used 
to distinguish between various pathologies that could give rise to pro-
teinuria in the nephrotic range, the study refers to the fundus of the 
eye, Doppler of the uterine arteries, immunological studies (ANA, 
ANCA, LE, C3, C4 rheumatoid factor, etc.), biomolecular markers for 
preeclampsia, and kidney biopsy. However, other prospective studies 
should establish specific differences in lupus patients as a study group. 

Conclusion 
This study included predominantly white, primigravida pregnant 
women, and the average age was 24.8 years. The average gestational 
age at the onset of proteinuria was 31.8 weeks, and the average serum 
creatinine level was 94.8 µmol/L. The main personal pathological 
history revealed arterial hypertension and systemic lupus erythemato-
sus. There was no significant association between age group and the 
persistence of proteinuria, but pregnant women aged 19 years or 
younger had an almost 5-fold greater risk of persistent proteinuria. In 
all patients who presented with proteinuria in the nephrotic range af-
ter 20 weeks of gestation, the level of proteinuria normalized due to 
preeclampsia or arterial hypertension with added preeclampsia. In 
turn, pregnant women with proteinuria before 20 weeks in all patients 
maintained detectable proteinuria after 12 weeks postpartum, defined 
as an exacerbation of previous or subsequent kidney disease. 

Pregnant women with previous high blood pressure had a 2.2 
times greater risk of developing preeclampsia than those without prior 
hypertension. In both groups with proteinuria in the nephrotic range 
(preeclampsia and glomerular disease), maternal-fetal complications 
occurred, highlighting induced abortion in pregnant women with kid-
ney disease, as well as in both groups with preterm birth, intrauterine 
growth retardation, and low-weight at birth. 
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