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What do we know about the subject matter of this study?

Over the past 30 years, evidence has accumulated regarding the in-
creased risk of kidney injury in preterm and low-birth-weight new-
borns secondary to incomplete glomerular development, which 
leads to glomerular hyperfiltration and focal and secondary scle-
rosis.

What does this study contribute to what is already known?

It presents the course of a premature, low-birth-weight newborn 
whom at 13 years of age presented focal segmental glomerulosclero-
sis which evolved to end-stage renal failure 26 years later, intending 
to emphasize the importance of early detection and management of 
susceptible subjects.
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Abstract

Both premature birth and low birth weight compromise nephron development. The lower nephron 
endowment is subjected to compensatory hyperfiltration that overloads the glomeruli and leads to 
the vicious circle of progressive deterioration of renal function. Objective: To emphasize the risk of 
renal involvement in this susceptible population by describing the case of a patient with long-term 
follow-up. Clinical Case: Low-weight premature newborn, who presented at 3 years of age severe 
hypertension, which was controlled with different types of antihypertensive drugs. However, 10 years 
later subnephrotic proteinuria was detected; a renal biopsy confirmed a focal and segmental glome-
rulosclerosis. Despite blocking the renin-angiotensin system for 23 years, his renal function progres-
sively deteriorated, until requiring chronic hemodialysis during the last 3 years. Conclusion: It is 
essential to increase the awareness of the risk of renal damage in premature and low weight newborns 
in order to establish management that covers from gestation to adult life and to achieve an individual 
and epidemiological impact on renal health.
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Introduction

The kidney of preterm infants poses a great cha-
llenge to neonatologists, general pediatricians, and 
nephrologists as demonstrated by a recent review that 
proposes a pathophysiological approach to guide cli-
nical management1. Since the most characteristic kid-
ney injury associated with prematurity and low-birth-
weight (LBW) is focal segmental glomerulosclerosis 
(FSGS)2, we present the case of a preterm child born 
in 1981 and followed up to date, which describes how 
altered programming of nephron number and subse-
quent adaptive mechanisms typically affect morpholo-
gy and lead to chronic/end-stage kidney disease.

The evolution of the anatomical and functional 
deterioration could likely have changed if the patient 
had been managed from birth onwards, according to 
the consequences of nephron reduction observed by 
Brenner in 1988 and 19943,4. Preventing the defect in 
the programming of nephrons (a disease that origina-
ted from an inadequate intrauterine development) also 
requires the incorporation of new ways of managing 
obstetric pathologies that contribute to trigger preterm 
labor5,6,7. The objective of this clinical case report is to 
emphasize the risk of renal involvement in this suscep-
tible population by describing the case of a patient with 
prolonged follow-up.

Clinical Case

A 39-year-old male, born in 1981, the fourth child 
of a 38-year-old mother, who had normal blood pres-
sure during gestation and has not developed hyperten-
sion up to date. However, since the third gestational 
month she presented uterine contractions. At 20 weeks 
of gestation, intrauterine growth restriction was detec-
ted and at 30 weeks a C-section was performed due to 
chronic fetal distress and oligohydramnios. The new-
born weighed 1,800 g.

At 3 years of age, he was referred to the Pediatric 
Nephrology Outpatient Clinic of the Hospital San 
Juan de Dios with the diagnoses of weight and height 
deficiency (10th percentile) and severe essential hyper-
tension. During the following 10 years, he maintained 
weight and height in the 10th percentile. He sequentia-
lly received several antihypertensives, as beta-blockers, 
calcium channel blockers or diuretics, presenting 
blood pressures within the normal range for age, nor-
mal renal function, and renal ultrasound growth con-
sistent with his height.

At 13 years of age, the detection of a non-nephrotic 
proteinuria lead to a percutaneous kidney biopsy. The 
light microscopy examination showed renal cortical 
tissue with 21 hypertrophic glomeruli and prominent 

juxtaglomerular apparatus (figure 1 A and B). Five of 
them showed segmental sclerosing lesions with hya-
line features and focal synechiae (figure 1, A and B). 
The tubulointerstitial and vascular compartments also 
showed signs of chronic damage, particularly severe in 
the later (figure 1 A).

The histomorphometric analysis showed a glo-
merular density of 0.65/mm2 (N (Normal) = 7), an 
average diameter of 393 μU and an area of 0.121 mm2 
(N = 0.015 mm2); in the cell number in the glomeruli 
without segmental lesion was 160 (N = 83) and that 
of the juxtaglomerular apparatus 25 (N = 1.1-1.5); all 
normal values8-11 (figure 1 B).

The immunofluorescence was mildly positive for 
IgM in the mesangium with comma-shaped pattern, 
and in arterioles was positive for C3. Electron micros-
copy showed a slightly increased mesangial matrix with 
some type I collagen fibers and poorly defined densities 
(figure 1 C and D). The main finding was a focal pro-
minent podocyte foot process effacement.

After establishing the diagnosis of oligomegane-
phronia and secondary focal segmental glomeruloscle-
rosis, enalapril was started; this was later changed to 
long-acting renin-angiotensin system (RAS) blockers. 
His renal function slowly deteriorated and at 36 years 
of age he was admitted to chronic hemodialysis.

Discussion

In this case the subnephrotic proteinuria and the 
renal biopsy correspond to the FSGS described in pre-
term patients with very low birth weight for gestational 
age2. This secondary form of FSGS is a consequence 
of hemodynamic adaptations due to the low number 
of functioning nephrons that leads to increased intra-
capillary pressure causing hyperfiltration, microaneu-
rysms, ruptures, podocyte detachment, and sclerosis 
of capillary loops due to the accumulation of hyaline 
material that can lead to its occlusion.

In the fine ultrastructural analysis, the cytoplasmic 
and mainly the alterations in the pedicellar processes 
of the podocytes can be focally intense, but always pat-
chy and variable from one glomerulus to the other. 
This particular morphological characteristic allows the 
differential diagnosis with the diffuse or primary form 
of podocyte injury. The clinical characteristics corre-
late in most of these cases with non-nephrotic protei-
nuria, absence of edema or hypoalbuminemia, which 
can progress to the nephrotic range, according to the 
evolution of the secondary glomerular destruction12.

The early onset of hypertension in the case we des-
cribe was probably the result of persistent fetal hypo-
perfusion that stimulated the juxtaglomerular appa-
ratus, which caused severe arteriolar sclerosis and ste-
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nosis observed in the biopsy performed 13 years later. 
The reduced natriuresis of oligonephronia3 was added 
to the hyperactivation of the RAS.

In preterm and low birth weight infants with hy-
pertension, blockade of the RAS with ACE inhibitors 
or angiotensin II receptor blockers (ARBs) is recom-
mended for the benefits added to their systemic an-
tihypertensive effect. RAS antagonism preferentially 
vasodilates the efferent arteriole, reduces glomerular 
hypertension, and consequently mechanical damage 
to the glomerular membrane and protein filtration13,14.

It is necessary to accept the cost of the decrease in 
glomerular filtration rate, which is paradoxically bene-

ficial as it slows the deterioration of renal function. It 
has also been postulated that the nephroprotection of 
ACE and ARBs includes a specific effect on podocytes, 
which express all the components of the RAS15.

Recognizing the role of incomplete nephron deve-
lopment that leads to late kidney failure in low-birth-
weight preterm infants is a powerful argument for ini-
tiating early and regular prenatal checkups, which are 
required to reduce preterm delivery with early mana-
gement of its causes.

In a national study, infectious and ischemic etio-
logies were the most frequent causes of preterm deli-
very16. In a public hospital in Santiago, a recent study 

Figure 1. Renal biopsy of the case report. Light microscopy. A. The cortical area shows two glomeruli; the superior shows signs of 
hypertrophy; an interlobular arteriole with intimal sclerosis is recognized (black asterix). The lower glomerulus is located in an area of 
atrophic tubules and reveals an extensive segmental sclerotic perihiliar lesion (arrows). In the surrounding area an arteriolar branch 
with sclerosis and severe stenosis is found (arrow tips). The proximal tubules show hypertrophy characterized by increased diameter 
and tortuous dilatations. (red asterix) (PAS; 80X). B. Hypertrophic glomerulus with a prominent yuxtaglomerular apparatus and 
no segmental sclerosis (arrow) (HE; 320X). C. Electron microscopy. Segment of a glomerular tuft with capillary loops that present 
mostly preserved foot processes along the basal membrane (arrows) (Uranyl acetate – lead citrate, 6.000X). D. Glomerular zone 
that shows severe effacement of foot processes along the basal membrane in several capillary loops (arrows) (Uranyl acetate– lead 
citrate, 4.200X).
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showed that ascending bacterial infection was the lea-
ding cause of preterm delivery, which requires routine 
screening and early treatment along with interventions 
to improve vaginal immunity5.

Although the patient’s mother did not present 
gestational hypertension, it is important to point out 
that preeclampsia increases the risk of prematurity 
and low birth weight by 8- and 4-fold, respectively17, 
so its prevention should begin in prenatal checkups 
where maternal conditions associated with a higher 
risk of preeclampsia should be detected, since this 
syndrome will induce spontaneous labor or precipi-
tate the interruption of pregnancy in the face of ma-
ternal risk and/or fetal distress; calcium supplemen-
tation when low intake is suspected6, and initiation 
of low-dose aspirin at 16 weeks or earlier6 have been 
shown to reduce the risk of preeclampsia. In the case 
of severe preeclampsia, there should be active interac-
tion between the obstetrician and the neonatologist 
to decide the timing of delivery and the need to ad-
minister glucocorticoids to induce pulmonary matu-
ration, considering that in animal models they reduce 
the nephron number18.

In addition to these indications, the health care 
team should be sensitized about the risk of prematu-
re and low birth weight newborns in order to incor-
porate the follow-up recommended by Cavagnaro1. 
The joint effort to identify gestational age and birth 
weight when faced to proteinuria and impaired renal 
function in children and adolescents, along with the 
histological characteristics, will allow the diagnosis 
of focal and segmental glomerulosclerosis secondary 
to a developmental cause, helping to highlight the 
importance of prenatal programming and the subse-
quent follow-up.
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