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Abbreviations: CKD, chronic kidney disease; RRT, renal 
replacement therapy; NCDA, non-communicable chronic diseases 
of adults; AGA, appropriate for gestational age; LGA, large for age 
gestational age; SGA, small for gestational age; FGR, fetal growth 
restriction

Introduction
Chronic kidney disease (CKD) has become a major public health 

problem due to the increase in its incidence and prevalence. It has 
high morbidity and mortality, has a long and insidious course, and 
is generally asymptomatic in its early stages. Patients in advanced 
stage of CKD have reduced life expectancy, increased risk of 
cardiovascular disease, significant dietary restrictions and use of a 
large number of medications, which considerably worsens quality of 
life. These patients often progress to complete loss of renal function, 
require renal replacement therapy (RRT) to survive, and this treatment 
is highly complex and expensive. Unlike adults, in which diabetes 
mellitus and hypertension are the main etiologies of CKD, in children, 
congenital causes are responsible for most of all cases. While this is 
the most common etiology in children in developed countries, where 
CKD is diagnosed at an early stage, acquired or infectious causes 
predominate in developing countries, where patients are referred 
in the late stages of CKD.1 The epidemiology of this disease in the 
pediatric population is not yet fully established. Unfortunately, most 
data are still underestimated because the registration is only performed 
when the individual already needs dialysis.2–5 Pediatric CKD presents 
peculiar characteristics and challenges that are not faced by adult 
patients and that make it a unique entity. 

These peculiarities include growth retardation, nutritional changes 
and psychosocial maladjustment, which considerably impact the 
quality of life of these patients.6–8 Furthermore, the complications of 
this disease in childhood can have consequences that will influence the 
renal health of adults. Thus, pediatric nephrologists or nephrologists 
who care for adult patients, when caring for children with CKD should 

have a look to the future, and when caring for adults they should have 
a look at the past, forming a global view of their patients. Considering 
that CKD is a threat to public health, with increasing prevalence, high 
costs and poor results, broader efforts should focus on its prevention 
and early detection. The Centers for Disease Control and Prevention 
have launched public health strategies to prevent the development, 
progression and complications of the disease in the United States. 
Strategies for primary, secondary and tertiary prevention of chronic 
diseases have been defined, including CKD.9 The World Health 
Organization has been outlining strategies to reduce mortality from 
chronic non-communicable diseases by 2022. To achieve these 
objectives the cooperation between government organizations, 
hospitals, health professionals, patients and families and the general 
public will be necessary to understand the following message: “CKD 
is common, harmful and treatable”.10

Fetal programming and chronic adult diseases

In Pediatrics, kidney diseases can be “silent” with nonspecific 
signs and symptoms that can result in harmful consequences at the 
renal and systemic level. It is necessary for pediatricians and family 
doctors to take primary preventive measures aimed at eliminating 
or reducing exposure to risk factors for CKD.11 Studies have 
demonstrated the importance of maternal influence and intrauterine 
life during the child’s development.12 Then, a question arises: when 
should kidney disease prevention begin? In the childhood? During the 
pregnancy? In fact, prevention of kidney disease must begin before a 
woman becomes pregnant. For this to happen, action is needed with 
doctors, health professionals, parents, schools and the community.13 
And why is it so important? In 1986, the epidemiologist David Barker 
proposed the theory of a fetal and infantile origin for adult diseases: 
“Adverse environments during fetal life and early childhood imply 
an increased risk of illness during adulthood.”14,15 It is called fetal 
and infant programming of non-communicable chronic diseases of 
adults (NCDA) and the term “programming” postulates that stimuli 
or insults during critical periods of development can have a lasting 
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Abstract

Prevention of kidney disease must begin before a woman becomes pregnant. For this 
prevention, it is necessary to act with doctors, health professionals, parents, schools and the 
community. This early prevention is important because the pathophysiology of chronic non-
communicable diseases in adults would be related to events that occur during the prenatal 
period and in the first year of life. In an unfavorable intrauterine environment, the embryo/
fetus undergoes adaptations resulting from epigenetics and intrinsic factors that could cause 
a renal maturation compromised. This is what we call fetal and perinatal programming of 
kidney diseases in adults. There are three types of prevention: the primary that aims to 
eliminate or reduce exposure to risk factors for chronic kidney disease, the secondary that 
eliminates or reduces exposure to risk factors and the tertiary that reduces or postpones 
long-term disease complications. However, the best and most effective prevention is the 
primary one with actions to control the future mother, the pregnant woman, the infant and 
older children until adolescence. The main primary prevention agents for kidney disease 
include the community, doctors and other health professionals, parents and caregivers, 
schools and day care centers. In this way, it will be possible to control the explosion of 
chronic kidney disease worldwide.
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and permanent impact throughout an individual’s life. Thus, NCDA 
have a fetal and postnatal programming.16 

This process results from changes in the balance of natural 
environmental factors that, in the case of the developing fetus, comes 
from the intrauterine environment and from signals that the pregnant 
mother transfers to her child through the placenta (product of the diet, 
exposure to the environment, pollution, drugs, etc).17 The factors that 
induce fetal programming are varied and not yet fully understood. 
Permanent structural changes in organs and cells, long-term 
adjustments of endocrine regulators and altered gene transcription 
(epigenetic phenomenon) have been identified.18 Studies on fetal renal 
programming in humans have shown that there are critical periods of 
development and long-term sequelae. Researchers have been looking 
for interventional approaches to “reprogram” renal susceptibility 
in relation to various diseases.16–18 The factors associated with fetal 
growth can be divided into:

I. Maternal: maternal nutrition (mainly proteins and glucose); 
consumption of illicit drugs alcohol and tobacco; hypertension; 
pre-eclampsia; primiparity; maternal overweight / obesity; 
mother born small for gestational age or with fetal growth 
restriction; asthma; polycystic ovary syndrome.

II. Placental: changes in uterus - placental circulation; changes in 
nutrient transfer; placental infarction; abnormal development of 
the placenta.

III. Fetal: chromosomal abnormalities.19

There is evidence that at the cellular level, epigenetic mechanisms 
would participate in the fetal programming process. These mechanisms 
comprise a series of chemical changes in the DNA and proteins that 
interact with it, which shape and regulate the expression of genes, 
without changing the genetic code.12,20 During the first stages of fetal 
development, there is a high capacity for adaptation to the environment 
and this plasticity is highly sensitive to these environmental factors. 
As a result of this genome-environment interaction, the organism 
generates a repertoire of responses to “probable events” with purpose 
of adjusting better to this environment. For example, poor maternal 
nutrition during pregnancy generates signals that put the fetus on 
alert, suggesting the existence of an environment lacking in nutrients. 
The fetus responds with adaptations such as a smaller size and a 
more parsimonious and reduced metabolism. Thus, plasticity allows 
a species to develop short-term adaptations, in addition to long-
term genetic adaptations that occur as a result of natural selection. 
However, any event that interferes with the correct communication 
between the environment and the fetus can lead to the appearance of a 
phenotype not adjusted to the ecological niche, increasing the risk of 
generating diseases in the long term. 

Considering the aforementioned example, if the mother’s 
poor nutrition does not reflect the reality of the environment, the 
establishment of a “saver” phenotype in the offspring in a nutrient-rich 
environment in postnatal life will lead to an increased risk of obesity 
and the multiple associated complications to this condition.12,21–23 Low 
birth weight (LBW), prematurity, restricted fetal growth and fetal 
macrosomia predisposes to a higher risk of developing NCDA.24,25 
This explains how pre-gestational obesity and excessive weight 
gain during pregnancy are implicated in the transgenerational cycle 
of obesity. In summary, the quality of maternal nutrition, exposure 
to steroid hormones, stress or the presence of pathologies during 
pregnancy, such as gestational diabetes and pre-eclampsia, have 
long-term effects on metabolic, cardiovascular, reproductive and 

neurological function in postnatal life.17 Regarding kidney diseases, 
un unfavorable intrauterine environment could cause adaptations of 
the embryo/fetus resulting in compromised renal maturation. This 
sequence of events is called fetal and perinatal programming of 
kidney diseases in adults (Figure 1).26,27

Figure 1 Sequence of events in embryo/fetus resulting in fetal and perinatal 
programming of kidney diseases in adults.

The main mechanisms of fetal and postnatal development 
of adult kidney diseases are: number of nephrons, size of the 
nephrons, integrity of the telomeres, and genetic and hormonal 
factors. During normal development, the size of the telomeres and 
their maintenance mechanisms allow for sufficient cell divisions to 
maintain the subsequent cell integrity of the postnatal organ system. 
In contrast, in babies with LBW, a postnatal “catch-up” period 
may be associated with telomere shortening, possibly requiring 
the recruitment and premature exhaustion of renal stem cells or 
progenitors. Consequently, the kidney’s ability to do a cell turnover 
after an injury can be compromised and make these individuals more 
susceptible to damage.26,27 There is evidence to support the association 
between LBW and the increased prevalence of hypertension and CKD 
in adulthood. Several potential mechanisms for this association are 
proposed, especially the hypothesis of the low number of nephrons 
and molecular and cellular mechanisms.28 Newborns can be divided 
into preterm, full-term or post-term according to gestational age, and 
can be divided into appropriate for gestational age (AGA), small for 
gestational age (SGA) or large for age gestational age (LGA), according 
to birth weight. Both preterm infants and full-term newborns can be 
AIG and SGA. Animal and human studies have shown an association 
between a reduced number of nephrons and newborns PIG.29 Fetal 
growth restriction (FGR) due to protein restriction in the diet also 
resulted in reduced number of nephrons and CKD in rats.30

Full-term newborns usually have a complete number of nephrons. 
However, premature newborns may have a reduced number of 
nephrons due to FGR, impaired pregnancy, inadequate postnatal 
nutrition and treatment with medications, such as non-steroidal 
anti-inflammatory drugs after birth.31 A nephron deficit can lead to 
increased glomerular capillary pressure, hyperfiltration, compensatory 
glomerular and tubular hypertrophy. It begins a cycle of further loss 
of nephrons and consequent evolution to progressive loss of renal 
function.32,33 Epidemiological studies support the statement that LBW 
and prematurity are risk factors for kidney disease in adulthood and in 
both situations there is a reduced number of nephrons.31,34 Systematic 
review with more than two million babies with LBW concluded 
that these babies are at higher risk for developing chronic kidney 
disease (OR 1.73, CI 95%-1.44 to 2.08).35 Case-control study with 
approximately 2,000 children with CKD identified several prenatal 
and maternal factors, such as LBW, maternal gestational diabetes and 
maternal obesity, increasing the risk of CKD.36 A study carried out 
through Renal Registry and the Medical Birth Registry of Norway 
between the years 1967 - 2004 showed that among the 2,138,317 
births in the period, 526 evolved with terminal CKD. BPN had a 
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risk of 1.7 (95% CI 1.4-2.2; p=0.001) to progress to terminal CKD 
and PIG a risk of 1.5 (95% CI 1.2-1.9 ; p=0.002).37 Yzydorczyk et 
al36 in 2017 showed that individuals born with FGR are at increased 
risk of endothelial dysfunction, arterial hypertension, atherosclerosis, 
coronary heart disease and CKD.38

Prevention of kidney diseases in childhood

Considering all the evidence, in April 2016 a Workshop was held 
with the aim of highlighting the association between fetal and child 
development and the increased risk of adult diseases, with a focus 
on arterial hypertension and CKD. The need for early actions to 
prevent CKD and other non-communicable diseases was highlighted, 
based on the assertion that an early understanding of the intrauterine 
determinants of renal mass development allows the opportunity for 
early interventions and effective prevention.39 Pediatricians have 
the real opportunity to effectively prevent kidney disease. They can 
identify patients at risk, patients already affected, and prevent disease 
progression, preventing persistent kidney damage. CKD prevention 
can be done in three stages:

Primary prevention: primary prevention aims to eliminate or 
reduce exposure to factors that cause kidney disease.

Secondary prevention: secondary prevention aims to prevent the 
reduction of the glomerular filtration rate, preventing progression to 
CKD. 

Tertiary prevention: tertiary prevention aims to reduce or postpone 
CKD complications in long term.40,41 

It is very important to emphasize that the best prevention would 
be the primary. In order to make effective prevention in childhood, 
it is necessary to know the epidemiology of CKD in this age group, 
to know how to assess the renal function of children and adolescents 
and to know how to identify the population at risk. Most of the 
existing epidemiological data on CKD in children and adolescents are 
concentrated mainly in information from tertiary centers. European 
pediatric nephrology societies have provided data on the early stages 
of CKD.2,46,47 Its incidence was 11 to 12 per million of the same age 
population (pmpi) for CKD stages 3 to 5, and 8 pmpi for CKD stages 
4 to 5. The prevalence varied from 55 to 60 to 70 to 75 pmpi in Spain 
and Italy, depending on the clinical definition of CKD that was being 
used in each study. Another consistent finding was the predominance 
of males (male/female ratio 2.0 to 1.3), which reflects, in particular, 
the higher incidence of CAKUT in boys than in girls.5 Study 
conducted in Latin American countries (Argentina, Brazil, Chile, 
Colombia, Mexico, Uruguay and Venezuela) showed wide variation 
in incidence: from 2.8 to 15.8 new cases of pmpi.48 In Chile, a national 
survey estimated an incidence of 5.7 pmpi and a prevalence of 42.5 
pmpi in children under 18 years of age.49

Considering the Middle East and Southeast Asia, an average 
incidence of 38 pmpi was found in a reference center in Kuwait. The 
prevalence increased from 188 in 1996 to 329 pmpi in 2003.50 In Jordan 
there was an incidence of 11 pmpi and a prevalence of 51 pmpi.51 
A study carried out at a single center in Africa showed an estimated 
incidence of 3 pmp in Nigeria.52 Peco-Antic et al52 in 2012, showed 
the results of the Serbian Pediatric Chronic Kidney Disease Registry 
(SPRECKID). The median annual incidence of CKD in stages 2 to 5 
was 14.3 per million population of the same age group, while CKD 
in stages 2 to 4 or CKD 5 were 9.1 and 5.7 pmip, respectively. The 
median prevalence of CKD in stages 2 to 5 was 96.1 pmip, 52.8 pmip 
for CKD in stages 2 to 4, and 62.2 pmip for CKD 5.4 Study conducted 
in Brazil with 1283 pediatric patients on chronic dialysis showed a 
prevalence of 20 cases per million population of the same age and an 

incidence of 6.6 cases per million population of the same age.53

Renal function should not be assessed by blood values of creatinine 
and urea. Creatinine is a late marker of kidney function and has some 
limitations that should be considered. The best method is to assess 
glomerular filtration, which is defined as the clearance of a substance 
over a period of time. This substance must be freely filtered, not 
reabsorbed and not secreted by the renal tubules, it must not undergo 
renal metabolism, nor should it bind to proteins. The substances that 
best fulfill these prerequisites are inulin and cystatin C. Inulin is an 
exogenous substance and needs to be infused for 24 hours to calculate 
its clearance. Cystatin C is a low molecular weight protein, whose 
serum concentration correlates better with glomerular filtration, and 
pediatric reference values are 0.7 to 1.38 mg / L. The formula for 
calculated creatinine clearance is:

This calculation requires a 24-hour urine collection. The difficulty 
of this collection in children and the possibility of collection errors 
must be considered. Furthermore, it would not be possible to use it 
for children without urinary sphincter control. In 1976, Schwartz and 
collaborators developed a formula for estimating creatinine clearance 
that did not consider urinary creatinine, and therefore 24-hour urine 
collection is not necessary54:

The constants (K=constant) varied according to the age groups:

I. 0.31 (premature)

II. 0.33 (infant up to 12 months malnourished)

III. 0.45 (infants up to 12 months eutrophic)

IV. 0.55 (female adolescents)

V. 0.7 (male adolescents).

In 2009, Schwartz and collaborators reevaluated this formula and 
concluded that it could overestimate the renal function of children and 
it was decided that the value of constant K would be 0.413 for all age 
groups, starting at one year of age.55 The new formula is:

K=constant

0.31 (premature)

0.33 (infant up to 12 months malnourished)

0.45 (infants up to 12 months eutrophic)

In order to have good prevention in childhood, it is necessary 
to know how to identify the pediatric population at risk for CKD. 
Children and adolescents considered at risk and who should be 
screened are those with:

I. Family history of CKD or other genetic kidney disease

II. Family history of hypertension, diabetes and cardiovascular 
disease in parents, uncles and grandparents

III. Low birth weight and premature babies

IV. History of long hospital stay in the neonatal period

V. Renal dysplasia / hypoplasia

VI. Spinal cord tumors and traumas
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VII. Congenital malformations of the urinary tract

VIII. Previous history of hemolytic-uremic syndrome

IX. Previous history of glomerulopathies

X. Overweight / obese children

XI. Bladder diseases (neurogenic, non-neurogenic bladder, lower 
urinary tract dysfunction).

How to prevent CKD in childhood

There are many preventive actions that can be developed before 
pregnancy, during the gestational period and from early childhood to 
adolescence to prevent the occurrence of kidney damage or to prevent 
the progression of the injury.

Primary preventive strategies

1. Control of possible future pregnancy:

Avoid using drugs (angiotensin converting enzyme (ACE) 
Inhibitors, angiotensin ll receptor blockers, non-steroidal anti-
inflammatory drugs, illicit drugs)

I. Control of overweight/obesity and metabolic syndrome

II. Control of dyslipidemia

III. Pay attention to the future mother’s nutrition

IV. Prevent disease (rubella, toxoplasmosis, cytomegalovirus, etc.)

V. Guide on the importance of genetic counseling

VI. Use folic acid.

To achieve these goals, obstetricians and gynecologists must be 
guided and involved in the “Prevention” objective. Studies have shown 
a correlation between the rate of hospitalizations of newborns and a 
higher pre-pregnancy maternal body mass index (BMI), especially 
when above 40. In the last decade, there has been an increase in BMI 
among pregnant women. In Canada, among 24,451 deliveries, 35% of 
pregnant women had a BMI>25, with a correlation between maternal 
obesity and a higher BMI and arterial hypertension in childhood. The 
relative risk of developing CKD rises from 1.87 for BMI between 25 
and 29.9 kg/m2 to 7.07 for BMI≥40 kg/m2.42

2. Control of the pregnant woman:

• Avoid using drugs (angiotensin converting enzyme (ACE) 
Inhibitors, angiotensin receptor blockers, non-steroidal anti-
inflammatory drugs, illicit drugs)

I. Control of overweight / obesity and metabolic syndrome

II. Control of dyslipidemia

III. Pay attention to the future mother’s nutrition

IV. Prevent disease (rubella, toxoplasmosis, cytomegalovirus, etc.)

V. Prohibit the use of tobacco and alcohol

VI. Prevent prematurity, if possible

VII. Early detection of intrauterine growth restriction.

In the same way, to achieve these goals, obstetricians and 
gynecologists must be guided.

The use of teratogenic drugs such as alcohol, cocaine, alkylating 
agents, valproic acid and others can cause renal malformations. 

Intrauterine exposure to medications can also result in kidney damage 
to the newborn. The use of aminoglycoside, corticoid and lactamine 
can result in reduction in the number of nephrons. In addition, 
aminoglycosides can trigger a defect in cell division; corticosteroids 
can favor the occurrence of arterial hypertension and albuminuria; 
and lactamines can favor tubular dilatation. Ceftriaxone can cause 
interstitial nephritis, angiotensin converting enzyme (ACE) Inhibitors 
and non-steroidal anti-inflammatory drugs can induce renal tubular 
dysgenesis, fetal anuria and even neonatal death. Prematurity and 
FGR with LBW can be consequences of gestational situations that 
could be avoidable such as: compromised nutritional status, use of 
drugs such as angiotensin converting enzyme (ACE) Inhibitors, use 
of tobacco, alcohol or drugs and maternal urinary tract infection. 
These children are born with a reduced number of nephrons since 
intrauterine nephrogenesis occurs up to 35 to 36 weeks, with 60% 
occurring in the third trimester. Postnatal nephrogenesis is not similar 
to prenatal, neither in quality nor in quantity. Add to this, the condition 
risk factors inherent to preterm infants, such as high propensity for 
acute kidney injury, use of medications with a higher risk of impaired 
renal function in the long term.13,43 Obesity in pregnancy exposes 
the mother and baby to the risks of pre-eclampsia, diabetes with 
teratogenic effect and renal dysplasia, prematurity, FGR, large birth 
weight (LGA) with increased risk of metabolic syndrome, congenital 
renal and neural tube abnormalities, in addition to requiring cesarean 
delivery with a higher risk of perinatal morbidity. The deficit of 
folic acid in pregnant women is the cause of defects in the neural 
tube with consequent myelomeningocele and neurogenic bladder.44 

The diagnosis and treatment of infections during pregnancy are 
also important, as they are potentially teratogenic and can result in 
glomerulopathies (syphilis, toxoplasmosis, cytomegalovirus, HIV).

3. Infant control:
Avoid using drugs in the lactating mother (angiotensin converting 

enzyme (ACE) Inhibitors, angiotensin ll receptor blockers, non-
steroidal anti-inflammatory drugs, illicit drugs, smoking and alcohol)

I. Stimulate breastfeeding

II. Take care of infant nutrition

III. Attention to secondhand smoke

IV. Watch out for postnatal catch up.
Again, to achieve these goals, pediatricians and parents / caregivers 

must be oriented and involved. Children who receive exclusive 
breastfeeding seem to have lower blood pressure levels in long-term 
follow-up. Saturated fats can raise cholesterol levels early in life, but 
liver regulation of lipoproteins produces a more favorable posterior 
profile. The consumption of artificial formulas has been associated 
with higher blood pressure levels, however, there is still no consensus 
on this topic. In preterm infants, a greater supply of proteins results in 
increase in the glomerular filtration rate (GFR) and renal mass. Here 
too, there is no consensus about the impact on future renal function 
or the occurrence of arterial hypertension, related to osmotic load 
and hyperfiltration. On the other hand, evidence demonstrates that 
very fast weight gain in the first months of life implies an increased 
risk of developing hypertension. However, nutritional restriction 
with reduced nephrons has a possible negative impact on renal 
development. 

Prematurity, with glomerular and tubular immaturity, lower GFR 
and maximum urinary osmolarity can result in a greater possibility 
of acute kidney injury and nephrocalcinosis. There are reports of 
27% to 64% of premature infants developing nephrocalcinosis due to 
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iatrogenic hypercalciuria, prolonged parenteral nutrition, prolonged 
oxygen therapy, imbalance between promoters and crystallization 
inhibitors, administration of furosemide, dexamethasone and 
aminoglycosides.35–37,45

4. Child and adolescent control:

I. Prevent overweight / obesity and dyslipidemia

II. Promote food education

III. Encourage physical activity

IV. Encourage breastfeeding

V. Prohibit the use of tobacco and alcohol.

To achieve these goals, pediatricians, health professionals, parents 
/ caregivers, schools, day care centers and the community must be 
involved and guided. The main approaches to the prevention of CKD 
in children and adolescents are the promotion of food education and 
the encouragement of physical activity. For healthy eating and physical 
activity to be effectively incorporated, awareness and involvement of 
pediatricians, other health professionals, parents/caregivers, schools, 
day care centers and the community are necessary. Humanity’s eating 
habits have undergone considerable changes. It is necessary to keep 
in mind that the food standards are established in the first two years of 
life and it is during this period that the child’s taste buds are formed. 
If the child receives adequate guidance during this period, the child 
will always have a good diet and will not develop overweight/obesity. 
The critical periods in childhood for the development of overweight/
obesity in adulthood are: the prenatal period, at age five, and 
adolescence. And several complications of overweight and obesity 
start in childhood, such as hypertension (which is higher in obese 
children), diabetes mellitus, urinary stones, dyslipidemia that favor 
atherosclerosis and cardiovascular events, and obesity in adulthood.

Regarding the presence of dyslipidemia, we must always assess 
the presence of secondary causes, presence of family disorders of 
lipoprotein metabolism, screen other family members, assess the 
family history of smoking. It is very important to advise parents about 
the risks of secondhand smoke. and after two years of age, foods rich 
in: saturated fats (<10% of daily calories), cholesterol (<300 mg / day), 
trans fatty acids, and sugar consumption should be limited.56 Physical 
activity is another very important aspect and should be encouraged 
from an early age. The recommendations of the World Health 
Organization are: 60 minutes of moderate to vigorous activity per day 
for children and adolescents and according to age, participation in 
age-appropriate household activities (sweeping, making beds, storing 
toys, etc). The use of electronics devices (television, computers, 
games and cell phones) for a maximum of two hours a day, and family 
outings that include hiking, biking, swimming or other recreational 
activities. The family, the community, parents / caregivers, teachers, 
and doctors must be a positive role model for children and adolescents. 
In summary, the main agents for primary prevention are doctors and 
other health professionals, parents or caregivers, schools and day care 
centers, and the community. Doctors and other health professionals 
must be well prepared to guide families and children / adolescents, to 
monitor children / adolescents and must be an example, participating 
in educational activities. Parents and caregivers must have a healthy 
lifestyle:

I. To avoid soft drinks, industrialized juices, sweets, sausages, 
canned goods, salt;

II. Provide a diet rich in fruits, vegetables, milk and with a reduced 
content of saturated fats;

III. Ensure adequate intake of potassium with many fruits;

IV. To avoid quick and processed snacks;

V. Do regular physical exercises and be an example;

VI. To avoid second hand smoke;

VII. To read labels to check the content of the food.

Schools and day care centers should include curricular content on 
nutrition, notions of food hygiene, balance of food, and rational use of 
food resources in the training of their teachers.

Secondary preventive strategies

1. Postnatal preventive measures should include (pay attention 
to):

I. Low birth weight and extremely premature infants

II. Postnatal nutrition

III. Monitoring of albuminuria and blood pressure

IV. Appropriate and early approach to sepsis and the possibility of 
acute kidney injury

V. Early correction of metabolic disorders (polyuria, hyperkalaemia, 
bicarbonaturia, etc)

VI. Beware of clinical situations where there is a reduction in the 
number of nephrons (renal agenesis, vesicoureteral reflux grades 
IV and V, obstruction of the ureteropelvic and ureterovesical 
junction)

VII. Attention to nephrotoxic drugs (angiotensin converting enzyme 
(ACE) Inhibitors, angiotensin ll   receptor blockers, non-steroidal 
anti-inflammatory drugs, antibiotics - aminoglycosides)

VIII. Be careful with the use of nephrotoxic contrasts

IX. Early correction of hypovolemia and shock with rapid 
replacement and volume maintenance

X. Appropriate and early approach to urinary tract infection, 
especially in the first two years of life

XI. Appropriate and early approach to glomerulopathies 
(proteinuria, BP, dyslipidemia)

XII. Control of metabolic diseases (glycemic control, dyslipidemia, 
proteinuria, blood pressure)

XIII. Attention to rare diseases.

It is very important to avoid neonatal hypoxia, institute appropriate 
treatment of respiratory distress, maintain hemodynamic balance, 
avoid hypovolemia with an adequate supply of fluids and electrolytes, 
avoid the use of nephrotoxic drugs, and limit venous and arterial 
umbilical catheterizations that can cause thrombosis in vein or renal 
artery. These measures reduce the incidence of secondary arterial 
hypertension and acute kidney injury with its possible sequelae.57

The presence of urinary tract infection (UTI) should be considered 
as a sign of anatomical or functional abnormality of the urinary tract 
since uropathies are very common causes of CKD in children and 
adolescents. The recurrence of febrile UTI is related to the occurrence 
of secondary renal scarring. These scars can result in hypertension in 
10% of the cases, proteinuria and progression to CKD. Thirty-eight to 
50% of adults with renal scarring become hypertensive, with a risk of 
deterioration of renal function during pregnancy.58 The development 
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of adequate urinary and bowel habits reduces the occurrence of 
urinary tract disorders, as well as their early diagnosis and treatment 
are important to avoid high bladder pressures and recurrent UTI 
that can cause kidney damage. Currently, the symptoms of enuresis, 
urinary incontinence and urgency, urinary retention maneuvers, 
changes in urinary flow are signs of lower urinary tract dysfunction. 
The possibilities of pharmacological or physiotherapy treatment allow 
not only the improvement of symptoms, but also the prevention of 
secondary vesicoureteral reflux and reflux nephropathy.59

Children with congenital malformations, such as hypoplasia, 
dysplasia or renal agenesis, have reduced functional renal mass and 
it is necessary to protect the remaining nephrons. In some cases, the 
use of drugs as angiotensin converting enzyme (ACE) Inhibitors 
angiotensin ll receptor blockers is indicated to prevent the progression 
of CKD.59

Some nephropathies, such as glomerulonephritis by immune 
deposits of IgA, can be detected at the beginning of school screening 
with the finding of proteinuria and/or hematuria. This screening 
is applied systematically in Japan, but the American Academy of 
Pediatrics does not recommend systematic performance, since the 
positive results that modify the therapeutic approach are low. For 
acute diffuse glomerulonephritis and hemolytic and uremic syndrome, 
periodic follow-up with occasional early intervention, use of drugs that 
slow progression and control of arterial hypertension is recommended. 
Monitoring and treatment of proteinuria, known as a risk factor 
for the progression of kidney disease, is essential. In this case the 
goal should be to keep proteinuria below 300mg /m2/day.59 If there 
is a family history of hereditary nephropathies (polycystic disease, 
nephronophtiasis, Alport’s syndrome, family nephrotic syndrome, 
cystinosis) periodic follow up with possible renal protection measures 
and genetic counseling are mandatory. 

Early diagnosis and timely treatment of tubulopathies, especially 
distal tubular acidosis and Bartter’s syndrome, can prevent progression 
to nephrocalcinosis. The diagnosis should be suspected in the 
presence of growth retardation, rickets, changes in the electrolyte and 
basic acid balance, arterial hypertension and urolithiasis.59 Urolithiasis 
causes obstruction, favors urinary infections due to urinary stasis and 
may be accompanied by nephrocalcinosis. It is important to eliminate 
the calculus with appropriate techniques and make an anatomical 
and metabolic studies. Some of these diseases have a genetic basis 
and specific treatment.60 The neurogenic bladder is a special situation 
almost always secondary to neural tube defects and it is essential to 
perform an early anatomical and urodynamic study to detect high 
pressure bladders related to the greater occurrence of renal damage and 
CKD. Pharmacotherapy and early intermittent catheterization may be 
indicated. In a study of 312 patients with myelomeningocele, 23% had 
renal scars with a positive correlation with febrile UTI, vesicoureteral 
reflux and detrusor hyperactivity with dyssynergy.61 Lower urinary 
tract disorders cause recurrent infection, vesicoureteral reflux in 
about 30%, are frequent in childhood and appear at 7 years of age in 
5 to 10% of cases. The most severe cases of functional obstruction 
of the lower urinary tract can lead to CKD. Treatment is long with 
anticholinergics, pelvic floor biofeedback and neuromodulation.59

High blood pressure is a major cause of progressive kidney 
damage. It can be suspected early in school screening or at the 
pediatrician’s office, and can be confirmed through ambulatory blood 
pressure monitoring (ABPM), which has good reproducibility in 
the pediatric range. Although the most frequent cause in pediatric 

patients is renal, the prevalence of obesity-related primary arterial 
hypertension, metabolic syndrome and family history have increased 
significantly in this age group.59,62 The use of renoprotective drugs 
allows to control hypertension, reduce eventual proteinuria and 
improve kidney survival. These drugs have vasodilatory action on 
arterioles, reduce glomerular pressure and hyperfiltration, have 
antiproteinuric effect, antiproliferative and antifibrotic actions, and 
reduce angiotensin II.59 The early diagnosis of uncommon hereditary 
diseases and rare diseases with the potential to develop CKD 
(cystinosis, Fabry’s disease, atypical hemolytic uremic syndrome, 
etc.) is very important considering that therapeutic intervention can 
delay or prevent progression to CKD.59 Future perspectives in the field 
of molecular biology will allow the determination of genetic markers 
for many diseases, enabling early diagnosis and treatment.

Tertiary preventive strategies

For tertiary preventive measures, the most important will be cited 
and will be the subject of another article:

I. Blood pressure control

II. Proteinuria control

III. Dyslipidemia control

IV. Diet control (protein and phosphorus)

V. Anemia control

VI. Vitamin D normalization

VII. Bone mineral disease control

VIII. Metabolic acidosis control.

Conclusion
A large number of clinical and pathological conditions can cause 

kidney damage in children and adolescents. Early recognition and the 
establishment of preventive measures can reduce morbidity, mortality 
and the economic burden due to CKD. Care must always be taken 
to avoid the onset and progression of CKD in childhood. Primary 
education and prevention campaigns to improve cardiovascular and 
kidney health have been developed in adults, however, it is necessary 
to remember that most risk factors in adults can start in childhood such 
as obesity, high blood pressure, dyslipidemia, diabetes, atherosclerosis, 
chronic pyelonephritis or obstructive uropathies.Finally, it is very 
important to highlight that prevention actions must be developed from 
childhood: “The prevention of kidney disease starts before pregnancy, 
during pregnancy and in childhood! We doctors, parents, caregivers, 
schools and the community are responsible!”.
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