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SUMMARY

Introduction Congenital nephrotic syndrome (CNS) is a severe disease complicated by hemodynamic
instability, infections, thrombosis, growth disorder and progressive renal failure leading to end-stage
kidney disease within a few years. The mutations of NPHST encoding nephrin is the most common cause
of the CNS.

The aim of this paper was to present a patient with NPHS7 homozygous Ser350Pro missense mutation
that unexpectedly caused a mild clinical course of CNS.

Case outline We present a female patient who was diagnosed with severe nephrotic syndrome at 2.5
months of age. While waiting for the result of the genetic analysis, she was treated unsuccessfully with
corticosteroids and angiotensin converting inhibitor (ACEI) four weeks, and then under Cyclosporine A
(CsA) and ACEI she achieved partial remission within three months. Initially, the milder clinical course was
explained by the positive effect of CsA, but as partial remission persisted even after the discontinuation
of this drug, it remains unclear what influenced the improvement of the clinical course of the disease.
At the time of writing this paper, the patient was 10.9 years old with normal serum creatinine, normal
blood pressure and non-nephrotic proteinuria.

Conclusion NPHST homozygous Ser350Pro missense mutation may be presented by a mild clinical course
of CNS. Further studies are needed to clarify a more predictive CNS genotype/phenotype relationship.
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INTRODUCTION

Congenital nephrotic syndrome (CNS) is a
heterogeneous group of disorder characterized
by massive, nephrotic proteinuria, hypoalbumin-
emia, and edema, manifested in utero or during
the first three months of life. CNS consequences
are numerous including hemodynamic insta-
bility, infections, thrombosis, growth disorder
and progressive renal failure leading to end-
stage renal disease (ESRD) usually in the early
childhood [1].

In most cases the CNS is caused primarily
by the underlying genetic abnormality related
to structural and regulatory proteins of the
glomerular filtration barrier [2, 3]. However, it
can rarely be secondary, caused by congenital
infections (syphilis, cytomegalovirus infection,
toxoplasma, rubella, pertussis, immunodefi-
ciency virus infection, malaria, hepatitis B) or
due to immune disease of the mother [3-6].

Nowadays, genetic diagnosis of hereditary
CNS is possible in 85% of cases. More than 80%
of genetic causes of CNS include mutations of
the genes NPHS1, NPHS2, WT1, PLCEI and
LAMB2, while other less commonly mutated
genes account for an additional ~5% of CNS di-
agnoses [2]. The mutations of NPHSI or NPHS2
are the most common causes of the CNS [2, 7].
An established genetic diagnosis of the CNS
has a great influence on its management and

prognosis. Since CNS is almost always a serious
disease that is resistant to immunosuppressive
therapy, management is very challenging and
may require daily albumin infusions and inten-
sive symptomatic treatments, but when optimal
conservative measures are not successful to
avoid complications, early unilateral or bilateral
nephrectomy may be indicated [4]. Therefore,
most children require renal replacement therapy
in early childhood and the mortality rate is
high [1, 4, 8]. However, although patients with
CNS often have an inevitable rapid progres-
sion to ESRD, extremely rare milder cases of
the disease indicate that genetic diagnosis is
not always reliable for predicting the clinical
course of CNS [9, 10].

The aim of this report was to present our
patient with NPHS1 homozygote Ser350Pro
missense mutation that unexpectedly manifested
a mild clinical course. This way, we wanted to
point out the possible variations of the CNS
genotype-phenotype relationship.

CASE REPORT

We present a female who was diagnosed with
severe nephrotic syndrome at 2.5 months of age
(Table 1). It had been noticed that her placenta
was enlarged. Parents denied consanguinity.
An infectious or immunological etiology of the
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Table 1. Trends of renal function, serum protein, proteinuria and therapy over time
Age sCr eGFR Serum Serum . Ui - Daily iv il CsA**
(months) | (umol/l) | (ml/min./1.73 m2) | albumin (g/l) | protein (g/l) prot?::gc/rrizt;nme albumin B(\TV%I;?/) (mg/kgBW/day)
25 15 134.7 9 37 28.2 - - -
73 25 100.8 37 62 328 12g9/24h 0.4 -
9 28 95 26 55 33 12g/24h 0.4 6.2*
10.5 35-40 76.6 31 60 3.6 12g/24h 0.6 5.8
12 33-83 84.8 31 63 5 - 0.9 4.5
18 26 1394 23 55 3.6 - 0.7 4.6
20.5 25-40 148 18 53 49 - 0.9 7.2
24 21 184.3 18 51 4.9 - 1.2 6.6
30 27 153.3 18 54 4 - 1.2 6.6
42 43-45 103.7 - - - - 54
57.5 16 306.2 19 56 3.2 - 0.9 43
Lost to follow-up
9 years 45 136 33 65 1.5 - 0.5 ?
10.5 years 39.9 180 30 63 1.5 - 0.3 -
10.9 years 31 197 32 66 1.45 - 0.3 -

sCr — serum creatinine; eGFR - estimated glomerular filtration rate; iv — intravenous; BW — body weight; CsA - cyclosporine A; **therapy started at the age of eight

months

CNS was ruled out by appropriate investigations. A kidney
biopsy was performed, which showed immature glom-
eruli with a mild degree of mesangial cell hypercellularity
and microcystic dilatation of proximal tubules. A genetic
analysis was requested abroad and homozygous NPHSI
(NM_004646.4) c.1048T>C (p. Ser350Pro) missense muta-
tion was reported. Due to hemodynamic instability caused
by severe hypoalbuminemia, the patient required daily
albumin infusions through a central venous catheter, which
was changed several times due to infections. In addition,
the patient received diuretics, vitamin D, thyroxin, and iron,
as well as anticoagulants, gamma globulin replacement
and antibiotics during frequent infections. Angiotensin-
converting enzyme inhibitor (ACEI) was introduced into
therapy in the third month of life, and corticosteroids from
the seventh month for four weeks, without improvement
of the disease. Cyclosporine A (CsA) treatment was then
initiated with continuing ACEI, and partial remission was
achieved within three months, together with resolving the
need for albumin infusion. CsA and ACEI continued for
the next four years. From the fourth to the ninth year of
life, the girl was lost from medical follow-up because the
situation in the family worsened due to the mother illness
(severe depression that required long-term hospital treat-
ment), which most likely caused her not to receive regular
medication, including CsA. During the most recent check-
up, after the improvement of the mother’s illness, the girl
was 10.9 years old, body height was 125 cm (-2.85 z), body
weight 28.5 kg (-1.36 z), body mass index was 18.2 kg/m2
(0.37 z). Her short stature may not only be the result of a
chronic disease, but also the influence of genetics, as both
parents are short. She was normotensive, without edema.
Her serum creatinine was normal as well as serum protein,
and her proteinuria was in non-nephrotic range (416.8 mg
/ 24 hours) (Table 1).

Ethical approval was granted by the local Ethics
Committee of the Novi Pazar General Hospital. The number

‘ DOI: https://doi.org/10.2298/SARH221104007M

of the ethical approval is 3498/2023. A signed, informed
parental consent was taken for this publication.

DISCUSSION

It is very well known that an established genetic diagnosis of
CNS has great influence of its management and prognosis;
in genetic forms of CNS the use of immunosuppressive
drugs should be avoided and renal biopsy is not necessary
[4, 6]. However, the genetic diagnosis is not always able to
reliably indicate the severity of the disease, which has a great
impact on the treatment of the disease and its acceptance
by the patient and parents or caregivers. Variable disease
penetrance can be a function of the specific mutation(s)
involved or of allele dosage as well as the modulating influ-
ence of additional genetic variants but may also reflect the
action of unlinked modifier genes, epigenetic changes or
environmental factors [11].

While waiting for the genetic diagnosis, we tried treat-
ment with corticosteroids without success, and then with
CsA, during which a partial remission occurred and the
need for albumin infusions ceased. The decision to introduce
CsA in our patient was motivated by numerous problems
in our patient related to daily intravenous albumin infu-
sions, as well as reports on the favorable effect of CsA in
hereditary nephrotic syndrome, which is explained by
its ability to stabilize the actin cytoskeleton beyond its
immunosuppressive effects [12, 13, 14]. In the previous
report [15], the favorable course of the disease was mainly
attributed to the effects of ACEI and CsA. However, since
the patient was under very low and irregular doses of CsA
for the next six years, its influence on the course of the
disease is not entirely clear. The antiproteinuric effect of
ACEI cannot be underestimated but our patient received
the drug in a small dose and probably irregularly. When
everything is taken into consideration, it seems most likely
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Table 2. Clinical and genetic characteristics of the NPHST patients with mild congenital nephrotic syndrome course

Study Age at onset | Mutation in NPHST Clinical course Treatment

Bérody et al. [8] No data c'2.1 31C> A(p.A.rg71 1ser) homozygous Renal survival of 30 years | No data
missense mutation
Fin-major mutation in one gene and a missense Indomethacin and

Kestild et al. [16] After birth | mutation (a change of arginine-743 to cysteine in | Partial remission Enalapril started at three
the extracellular Ig-5 domain) in the other one. months of age
Compound heterozygous for two different

. sequence variants in exons 9 and 27 oo . .

Lenkkerietal.[18] |11 days (NM_004646.4:.1048T>C:p.Ser350Pro; Remission at six months | Supportive
M_004646.4:¢.3478C>T:p.Arg1160Ter)

Espinosa etal. [19] | No data ¢.3478 C>Tin exon 27 homozygous missense Remission at 11 years No data

P ’ mutation of age
. €.3312-23C > Tintron 25 c.2207T > Cexon 16 o o
Li et al. [20] 50 days 928G > A in exon 8 Remission Glucocorticoids
Our case 2.5 months | Ex9: c.1048T > C p. (Ser350Pro) Eﬁag’:rl];emlssmn at12 )(/:;aAr: ACEI during four

CsA - Cyclosporine A; ACEI - angiotensin converting inhibitor

that the NPHS|1 genetic disorder had the primary and de-
cisive influence on the milder course of the disease in our
patient. NPHSI gene is localized to chromosome 19q13.1
and encodes for nephrin protein, which is a fundamental
constituent of the slit diaphragm, and plays a crucial role
in cell signaling [16]. Patrakka et al. [17] found that most
NPHS]1 patients have the negative nephrin expression as
well as the lack of slit diaphragm in kidneys that strongly
indicate the total lack of functional nephrin in these pa-
tients causing massive proteinuria. Only one out of 46
patients with CNS had some nephrin expression retained
in the kidneys associated with a mild CNS clinical course
(Table 2). The authors suggested nephrin expression to be
predictive for the favorable course of NPHS1 disease [17].
This way of predicting the clinical course of the disease is
generally not applied in clinical practice, and the findings
of genetic analysis are mainly used. Table 2 presents other
patients reported in the literature with a mild CNS clinical
course. The homozygous missense mutation in exon 9 of the
NPHSI gene designated as Ex9: ¢.1048T>C p. (Ser350Pro)
was demonstrated in our patient. This mutation was first
reported by Lenkkeri et al. [18] in 1999. To our knowledge,
this homozygous mutation is not known to cause benign
CNS except in our patient. Espinosa et al. [19] reported a
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OgHoc usmehy reHotTuna u peHoTMna y 61arom KOHreHUTaNHOM HeppPOTCKOM
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CAXETAK

YBop KoHreHuTanHm HeppoTCKI CUHAPOM je Tellka 601ecT Kom-
NNKOBaHa XeMoANHaMCKOM HecTabunHowhy, nHdekunjama,
Tpom6o3om, nopemehajem pacta n nporpecujom 6ybpexxHe
NHCydULMjeHUje A0 TEPMUHANHOT CTafunjyma y POKY Of He-
Konuko roguHa. MyTtaumje reHa NPHST koju Kogupajy HedpuH
Cy Hajuyelhn y3poK KOHreHUTaIHOT HePPOTCKOT CUHAPOMA.
Linb oBor papa je Aa onuiiemo 6051ecHuLy ca XOMO3UrOTHOM
NPHS1 Ser350Pro missense MyTaLmnjom Koja je HeoYeKBaHO
n3a3Bana 6sary KNMHUYKM TOK KOHFeHNTaIHOT HepPOTCKOr
CUHApOMa.

Mpuka3 6onecHukKa lMNpurKasaH je ciyyaj AeBojumLie Kojoj je
Ca fiBa 11 M0 MeceLia AnjarHOCTNKOBaH TeWKN HeGPOTCKM CUH-
Apom. [loK je uekasna pe3ynTaT reHeTUYKe aHanum3e, 4eBojumua
je ueTnpu Heperbe b6e3ycneLHo leYeHa KOPTUKOCTEPOMAMMA 1
VHX1OUTOPOM €H31Ma KOj/i KOHBEPTYje aHTVIOTEH3MH, a 3aTUM je
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MOZ LIMKSIOCMOPUHOM A 11 IHXMOVTOPOM eH31Ma KOju KOHBEPTY-
je aHrOTEH3MH NOCTUIa AeNMMUYHY PEMUCU]Y Y POKY Of TP
MeceLa. Y noyeTky ce 651axku KNMHUYKM TOK 06jallibaBao no-
3UTVIBHUM AejCTBOM LIKIOCMOPWHA A, anu Kako je AenmMuyHa
pemucuja Tpajana v nocse yKraaka OBOr Jieka, 0CTaje HejacHO
WiTa je yTLano Ha nobosbluakbe KMHUYKOT ToKa 6onectu. Y
BpeMe nucatba OBOT paja bonecHuua je umana 10,9 roguHa,
HOpPMaJiaH KpeaTHVH cepyma, HopMasaH KpBHU NPUTUCAK 1
HeHePOTCKY NPOTENHYPUjY.

3akswyuak NPHST xomo3uroTHa Ser350Pro missense myTauuja
Ce MOXe VCNOsbUTY 6arUM KIMHUYKAM TOKOM KOHT€HUTASTHOT
HedpoTcKkor cuHapoma. MoTtpebHe cy farbe cTyguje aa 6w ce
pasjacHyo NpefnKTUBHM ofHOC U3MeDhy reHoTuna 1 deHoTHNa
Y KOHreHUTaTHOM HEGPOTCKOM CHHAPOMY.

KmyuHe peun: reH NPHST; HedpuH; xepeanTapHu HedpoTcKu
CUHAPOM; OAOjue
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