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Abstract

Introduction: Healthy women may show various renal disorders during pregnancy, from mild acute
forms without consequences to severe forms, which compromise the completion of pregnancy and cause
severe consequences for the pregnant woman and fetus.

Objective of the review: To provide an update from the point of view of primary care, on managing
pregnant patients with renal discases.

Essential points of the review:

Pregnancy induces adaptive physiological changes in the renal system, essential for ensuring maternal-fetal
health. The increase in renal size and glomerular filtration leads to increased urate excretion.

Pregnancy activates the renin-angiotensin-aldosterone system and decreases plasma osmolarity due to wa-
ter retention and reduced sodium concentration. Consequently, the increase in compensatory sodium re-
absorption increases.

In women with chronic kidney disease (CKD), these adaptations may be compromised, increasing the risk
of complications such as preeclampsia, preterm birth, and low birth weight. The risk depends on the degree
of kidney function loss before pregnancy.

Pregnancy-related acute kidney disease is less common in developed countries but remains a significant
cause of maternal mortality and morbidity.

Conclusions: Adequate prenatal care is essential for women with chronic kidney disease or acute kidney
disease during pregnancy. This includes close monitoring of blood pressure, kidney function, and fetal well-
being.
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regnancy is a physiological event that affects multiple organs

and systems, including the kidneys. Renal physiology adapts to

the demands of 40 weeks of gestation. These include hemato-
logical, metabolic, endocrine, digestive, pulmonary, renal and cardi-
ovascular changes, reversible during puerperium [1].

Hemodynamic changes are significant, with an increase in car-
diac output of up to 50% by week 24. This occurs due to a rise in
preload from greater stroke volume, a decrease in postload from re-
duced peripheral resistance, and an increase in maternal heart rate
[2]. Blood pressure drops to 10 mmHg by the end of the first tri-
mester, but in the second and third trimesters, it returns to prepreg-
nancy values; this is due to increased nitric oxide production and re-
duced aortic resistance. Blood volume increases by 50% from the first
trimester, initially by 10- 15% between weeks 6 and 12, and continues
to rise until week 34 [3,4]. After that point, the increase becomes less
pronounced until delivery. The benefits include decreased blood vis-
cosity, protection against postpartum hemorrhages, and enhanced re-
nal and placental flow, contributing to improved fetal nutrition.

At the same time, modifications to the coagulation system pro-
duce a state of hypercoagulability that reduces postpartum hemor-
rhages, but this is dangerous because it increases the risk of thrombo-
embolic processes [3].

The referred hemodynamic changes affect the kidneys of preg-
nant women, with the most notable change being an increase in kid-
ney size by one centimeter in length during pregnancy due to the rise
in renal vascular volume. During pregnancy, the dilation of the col-
lecting system, or physiological ectasia, is thought to result from in-
creased prostaglandin secretion, contributing to a higher incidence of
vesicoureteral reflux, which can persist up to 12 weeks postpartum.
Additionally, glomerular filtration increases by 40-60%, resulting in
physiological hyperfiltration with decreased plasma levels of urea and
creatinine [6,7].

Renin can increase up to eightfold, and angiotensinogen can
rise three- to fourfold, allowing plasma renin activity to increase up to
15-fold due to heightened production by the ovary and maternal de-
cidua[8].

Hyperfiltration decreases uric acid levels from the beginning of
pregnancy and reaches their lowest value at 24 weeks. From this
point, they progressively rise and get a nonpregnant state at the end
of the pregnancy. This is because the reabsorption of uric acid in-
creases in tubules, but the reasons for this increase are still unknown
(2]

Plasma osmolarity decreases in the second week after concep-
tion, primarily due to a reduction in plasma sodium concentration
and its associated electrolytes. Factors that promote sodium loss dur-
ing pregnancy include increased glomerular filtration and the natriu-
retic action of progesterone.[10].

To counteract these effects, the renal tubules must increase so-
dium reabsorption by the renal tubules, representing the most critical
physiological change in the renal system during pregnancy [11].

Aldosterone, estrogens, and deoxycorticosterone, whose con-
centrations are elevated during pregnancy, favor sodium reabsorp-
tion. A significant increase in aldosterone is the most decisive factor
in preventing massive natriuresis due to elevated glomerular filtration
[12].

It is evident that in the normal development of pregnancy, spe-
cific renal adaptations must occur for the fruit of pregnancy to reach
term; however, in the case of a woman with chronic kidney disease,
problems arise from infertility to achieve pregnancy, such as failures
in adaptations that put the life of the fetus and the mother at risk [13].

Acute kidney disease in the context of pregnancy constitutes a
significant clinical challenge because two patients need to be consid-
ered: the mother and the fetus. While pregnancy-related acute kidney
disease has become a rare disease in the developed world, it is highly
associated with significant long-term mortality and morbidity [14].

The evolution and course of pregnancy in the context of kidney
disease depend on the degree of loss of kidney function before the on-
set of pregnancy, which is close to normal when the glomerular filtra-
tion rate is above 60 ml/min. In contrast, in advanced stages (glomer-
ular filtration rate below 30 ml/min), a more significant decrease in
glomerular function and an increase in maternal and fetal morbidity
occur [13].

Women with chronic kidney disease have less capacity to adapt
to the aforementioned physiological changes to carry a pregnancy to
term. In most cases, there are complications associated with organ
dysfunction, such as marked anemia, the accumulation of uremic tox-
ins, alterations in electrolyte concentrations (such as calcium and
phosphorus) that are associated with bone remodeling and, above all,
the rapid progression of kidney disease to a terminal stage [16].

In women with chronic kidney disease, the physiological

changes typical of pregnancy are compromised, thus increasing the
risk for both the mother and the fetus. The evolution of pregnancy
depends on the degree of loss of kidney function before pregnancy,
which implies more significant risks and complications.
Pregnancy involves various physiological changes that affect the renal
system. However, for women with chronic kidney disease, these ad-
justments are compromised, leading to a significant increase in risks
and complications for both the mother and the fetus. Therefore, man-
aging kidney disease during pregnancy presents an important clinical
challenge that requires a multidisciplinary approach and careful fol-
low-up [17].

Gestational nephropathies

Healthy women can present various kidney problems during preg-
nancy, ranging from mild acute forms without consequences (the most
frequent is urinary tract infection) or acute kidney disease, with a risk
for the fetus and mother, to chronic kidney disease or other noncom-
municable chronic diseases, which compromise arrival at the end of
gestation and establish severe long-term consequences for the preg-
nant woman and fetus [18].
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The incidence of gestational nephropathy is approximately 1
in every 1,000 patients. Most authors consider that 30% of
preeclamptic cases are nephropathies of this type [19 -21].

The current incidence of the disease in developed countries is
estimated to be approximately 1 in 20,000 pregnancies. Although the
incidence tends to decrease, it remains an essential factor that con-
tributes to fetal mortality and maternal morbidity, with the develop-
ment of terminal kidney diseases in the third trimester and the post-
partum period being associated with an incidence of up to 39% neo-
natal mortality [21-23].

The incidence of acute kidney disease in pregnant women re-
quiring dialysis is estimated to be less than 1 in 10,000 to 15,000 preg-
nancies, and accurate recognition of the incidence of mild degrees of
kidney failure is complex. The disease is observed more frequently
during the postpartum period, resulting in diabetes and high blood
pressure, the two most common causes [22,23].

The estimated global prevalence of chronic kidney disease is
9.1%. However, this number varies according to the different stages
of kidney disease. For stages one and two, the prevalence is 5%; for
stage three, it is 3.9%; for stage four, it is 0.16%; and for stage five, it
is 0.07%. The prevalence for dialysis cases is 0.041%, and for kidney
transplantation, it is 0.011% [22,23].

The prevalence of chronic kidney disease is more significant in
women than in men. However, some studies show the opposite pat-
tern and indicate that in pregnant women, it is estimated that it affects
0.1%-4% of women of reproductive age [24,25].

Overall, kidney disease affects 3.3% of pregnancies, with a prev-
alence of 2.4% in stage one, 0.8% in stage two, and 0.1% in stage
three. In more advanced stages, it affects one in every 150 women of
reproductive age and one in every 750 pregnancies. Early pregnancy
losses are more common in this population of women with the disease
and comorbid conditions, which may have gone unnoticed in other
studies [26,27].

In developing countries, the incidence of acute kidney disease
in the obstetric population is estimated to be 5%, which represents
one case in every 2,000--5,000 pregnancies and 25% of admissions to
dialysis centers. In the United States, acute renal failure in the obstet-
ric population occurs in only 1 case per 15,000 pregnant women. No-
tably, in pregnant women with acute kidney disease, the death rate is
approximately 38%, and one-third of births are preterm [28].

The prevalence of chronic kidney disease has shown a sus-
tained increase in the last decade and may affect 3% of women of
childbearing age. Few studies have explored the prevalence of this dis-
ease in pregnant women, so it is difficult to define the disease in the
early stages because there is a lack of solid data on its prevalence
(27,28 ].

It is estimated that advanced chronic kidney disease (stages 3 to
5) affects 1 in 150 women of reproductive age and 1 in 750 pregnan-
cies. The population incidence rates for dialysis and transplant preg-
nancies vary between countries. They are derived chiefly from histor-
ical registry data, which may have reporting biases, especially with

poor capture of early pregnancy losses. The reported pregnancy rate
in chronic dialysis patients is 3.1 per 1,000 patients per year [29].

Preexisting kidney disease at any stage affects maternal and
perinatal outcomes. The challenging nature of these pregnancies un-
derscores the need for careful pre-pregnancy planning in patients with
known kidney disease, early identification of kidney disease and
shared decision-making management of the pregnancy, as well as a
patient-centered approach, in a specialized integrated service of ob-
stetrics and nephrology.

It is estimated that 1 in 10 adults suffer from kidney failure
worldwide due to the high prevalence of diabetes mellitus and high
blood pressure [30]. In Latin America, there is a trend toward a pro-
gressive increase in renal replacement therapy. In Cuba, figures grow
annually by 10%, and in Holguin, an average of 37 new cases in treat-
ment therapy have been registered in the last 5 years [20].

According to James [21], acute kidney disease occurs in one in
every 10,000 to 20,000 pregnancies in industrialized countries and
underdeveloped countries in one in every 2,000 to 5,000 pregnancies.

Pregnancy occurs as a complication of severe preeclampsia or
hypovolemic shock secondary to placenta previa or placental abrup-
tion, generally at the end of the third trimester, whereas in the first
week of pregnancy, it is related mainly to abortion syndrome and its
complications and the use of toxic substances; in 5% of cases, the
cause is severe nephrotic syndrome, malignant hypertension or hemo-
lytic uremic syndrome [31,32].

Over the years, numerous studies have been conducted to un-
derstand better gestational nephropathies' pathophysiology, risk fac-
tors, and management strategies. Endothelial dysfunction, renin—an-
giotensin—aldosterone system activation, and inflammation have been
shown to play essential roles in developing these complications.

In addition, the usefulness of specific biomarkers, such as pro-
teinuria and blood pressure, in the early detection and prognosis of
gestational nephropathies has been established. Although significant
progress has been made in this regard, there are still challenges in
identifying the best strategies for each patient. These challenges relate
to key issues such as the timeliness of diagnosis and treatment from an
individualized perspective in each case.

Management  of  gestational

nephropathy

In this context and the interest of research, it is possible to group ges-
tational nephropathies into the following groups:

1- Woman of childbearing age with chronic kidney disease
in the event of a potential pregnancy.

Its management is complex and challenging for nephrologists and
obstetricians because there are no well-designed clinical studies that
answer the risk due to the various pathologies that cause it and the
stage of the disease [20]. According to Zhang [22] and Nevis [23], it
is necessary to evaluate some criteria that indicate the best moment
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for conception, which is conditioned by the presence of stable glomer-
ular disease, for a period greater than six months or one year and a
glomerular filtration rate greater than 45 liters per minute, without
progression and proteinuria. The obstetric consequences of active kid-
ney disease of any cause are preeclampsia, prematurity, abortion and
fetal and/or maternal death [20 -24].

2-Pregnant without chronic disease with acute kidney in-
jury or acute kidney failure during pregnancy.

It is linked to obstetric events that endanger both the mother and the
fetus, making its presence an emergency and largely avoidable chal-
lenge. The primary causes include severe bleeding, sepsis, gestational
hypertension (preeclampsia and eclampsia), and other complications
during childbirth. Between 0.2% and 1% of pregnant women require
admission to intensive care.[33-34].

The diagnosis of this entity in pregnant women should follow
two directions: the physiopathogenesis according to the triggering
cause before obstetric complications or not, and the early detection of
renal dysfunction by the two criteria indicated for any of the classifi-
cations [34]. The determination of creatinine is essential in its diag-
nosis. Still, it is limited in healthy women, as it increases from very low
typical values due to the presence of standard physiological elements
during pregnancy.

3-Pregnant woman with chronic kidney disease

3.1. Pregnant woman with active glomerulopathies or with
an estimated glomerular filtration rate of less than 60
ml/min or who is in progression.

Its actual incidence is not established; however, it is infrequent for
various reasons: pregnancies occur mainly in healthy women, mild
renal dysfunction may go unnoticed if glomerular filtration is not cal-
culated, and infertility accompanies kidney disease, which may be un-
derreported. Bili [27] and Javaballa [35] reported that the presence
of micro- or macroproteinuria, which increases fetal mortality, is a
risk factor for worse outcomes. In asymptomatic women, the presence
of proteinuria greater than 500 mg/day causes a prepartum mortality
of 7%, and 50% are born prematurely with growth disorders. A de-
crease in the glomerular filtration rate to less than 60 liters per minute
is associated with 73% premature deliveries and 57% low birth
weight.

3.2. Pregnant woman in dialysis replacement renal ther-
apy methods: hemodialysis or peritoneal dialysis.

The diagnosis of pregnancy in these patients, owing to its infrequency
and due to the menstrual irregularities present in these patients, is
generally delayed since it is not considered [25]. Owing to fertility dis-
orders, which are typical of kidney disease, the frequency of pregnan-
cies in dialysis replacement therapies is exceptional. Still, recombinant
human erythropoietin and other agents that stimulate erythropoiesis,
which eliminate hypoxia and improve hormonal disorders, as well as
advances and improvements in dialysis techniques, explain their rela-
tive increase in recent years [25]. However, complications such as

spontaneous abortion, placental abruption, infection, premature rup-
ture of membranes and polyhydramnios occur in 70% of pregnant
women. In preterm delivery, uncontrolled arterial hypertension and
preeclampsia-eclampsia occur in 80% of cases, including hemor-
rhage, the need for cesarean section and maternal death [26].

3.3. Transplanted pregnant

Suppose some conditions are not considered, such as the time be-
tween transplantation and conception. In that case, it is suggested that
at least one year should pass for a living related donor and two years
for an unrelated living donor. Additionally, there should be no arterial
hypertension or only a minimal antihypertensive regimen, and a lack
of or minimal proteinuria of less than 0.5 grams per day is required,
along with a routine renal ultrasound showing no pyelocaliceal dila-
tion. Pregnancy can result in a worsening of the disease and the emer-
gence of the complications described in the preceding cases (3.1 and
3.2) [36]. Notably, the interpretation and comparison of results be-
tween studies are limited by the small sample size, restricted clinical
data, historical cohorts from different eras of medical care, heteroge-
neous cohorts with primary diseases, and variable clinical character-
istics and definitions [36]. However, any gestational nephropathy in-
creases the probability of adverse maternal—fetal outcomes, with risks
aggravated by the advancement of the disease stage, hypertension,
proteinuria, and comorbidities [37].

Pregnant women with gestotic nephropathies, compared with
healthy or low-risk controls, have an excessive maternal risk of
preeclampsia and cesarean section and a fetal risk of preterm delivery,
poor growth, low birth weight and the need for admission to neonatal
intensive care. The rates of pregnancy and perinatal complications,
which are driven mainly by preeclampsia, increase with increasing se-
verity of kidney disease [37].

The current evidence concerning the risk of renal impairment
during pregnancy remains contradictory. Some studies, such as
Zhang's study [22], do not reveal an association between pregnancy
and impaired kidney function, regardless of the etiology. However,
for Piccoli [26], some associations indicate that 7.6% of pregnant
women with some nephropathy have a significant deterioration of
kidney function.

Gopalakrishnan [38] reported a mean age of 25.4 & 4.73 years

among pregnant women with gestational nephropathies and a higher
frequency of disease among pregnant women between 20 and 30
years of age. As factors associated with gestational nephropathy, sepsis
and preeclampsia have been reported.
On the other hand, Jarrick 17 provides evidence of a greater risk of
preterm birth in pregnant women with gestational nephropathy. It
establishes a fourfold more significant risk of preeclampsia in these
pregnant women than in those who do not suffer from kidney disease
during pregnancy.

Prakash [39] reported an incidence of 8.35% of gestational
nephropathies in India, in which sepsis and preeclampsia are present
in 9.4% and 3.5%, respectively; however, there are no cases of hy-
peremesis gravidarum associated with gestational nephropathies.
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In this context, the absence of an international work guide or proto-
col on improving the results safely for future mothers and fetuses is
evident. The bibliography analyzed reveals the need for a compre-
hensive, methodological approach yet to be carried out.

Conclusions

A comprehensive approach that considers the previous elements to
optimize disease management and improve maternal perinatal out-
comes is needed. In the context of primary health care, enabling
timely identification, comprehensive management, preventing or
minimizing complications, and allowing timely referral, all of which
translate into better quality and effectiveness of care provided to pa-
tients, becomes vitally critical for pregnant women with kidney dis-
ease.
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