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Congenital nephrotic syndrome may respond to cyclosporine A —

A case report and review of literature

Konrennrainm HeQpOTCKH CHHIPOM CE€ MOKE JICUUTH [IUKIOCIIOPUHOM A —

[Tpukas GoyiecHUKA U TIPETIIe TUTEPATYPE

SUMMARY

Introduction The congenital nephrotic syndrome
(CNS) is present at birth or within the first three
months of life. The Finnish-type of CNS is caused by
the mutation of NPHS!I gene, which encodes nephrin
in podocyte slit diaphragm. It is very severe disease
for which immunosuppressive therapy is not advised.
Here, we describe a patient with CNS who responded
on CsA by partial remission.

Case Outline A girl aged 2.5 months presented with
severe non syndromatic steroid resistant nephrotic
syndrome. She needed aggressive support including
every day albumin infusions and diuretics.
Substitution of vitamin D, thyroxin, and
anticoagulants were regularly administered. She has
been also treated by angiotensin converting enzyme
inhibitor, without clear benefit on proteinuria. In
addition, she received intravenous gamma-globulin
replacement therapy and antibiotics during frequent
infections. While waiting for the results of genetic
analyses and faced with many problems related to
every day albumin infusions, infections and
thromboembolic complications, cyclosporine A (CsA)
was introduced as an alternative to early nephrectomy
and consequent renal failure. The patient responded by
partial remission and continued with CsA treatment at
home without albumin infusions. After almost five
years since the beginning of the treatment, her renal
function has not yet been reduced.

Conclusion CsA can induce partial remission in
patients with genetic forms of SRNS _without
influencing the glomerular filtration rate. However, its
long-term effect and safety’ should carefully be
monitored.

Keywords: NPHSI gene mutation; nephrin; steroid
resistant nephrotic syndrome; children

INTRODUCTION

Caxerak

¥YBoa Konrennrtanuu Hedporcku cunapom (KHC) ce
HCIO0JhaBa Ha POhemy WK y IPBa TPU Mecela JKUBOTA.
OGuncku-tun KHC nacraje 36or mytamnuje NPHSI
reHa, Koju koaupa HedpuH y mopouuTHMa OyOpera.
To je Bpmo Temka 0OJecT 3a KOjy Ce HE CaBeryje
HMYHOCYIpecuBHa Tepanuja. [Ipukazyjemo 6onecHuKa
ca KHC kox xojer je uukiocnopun A (L[cA) noBeo o
napiujaiHe peMUucHje HepOTCKOT CHHIPOMA.
IIpuka3 G6oaecHuxa Kox neBojuume on 2,5 mecena
UCIIOJBUO C€ TEeXaK, HECHHIPOMCKH OOJMK CTEpOMI-
pesucteHTHor  Hedporckor cuHgpoma (CPHC).
[Mpumemwena je arpecuBHa Tepanuja ykibyuyjyhu
cBakoJHeBHe WH(DYy3Hje andyMHHa W JUypETHKE.
Jlobujana je u CynCTUTYHUOHY Tepanujy TUPOKCHHA U
BUTaMMHa J| W aHTHKOaryjJaHTHy Tepamnujy, a IO
notpebu, 300r uecTux uH(pEKNHUja, ramMa rIo0yIuHe U
aHTHOMOTUKE. Jleueme MHXMOUTOpPUMA aHTUOTEH3UH
KoHBepTyjyher eH3MMa Huje 3Ha4ajHO CMambuIIo
IpoTeuHypHjy. Jlok cMO 4eKaaH pe3ysiTaTe FreHeTUIKe
aHaJln3e, a CyoueHH ca OpOjHUM NMpoOIeMUIMa Be3aHUM
3a cBakoJHeBHe wuHOYy3Hje, dvecte HUHDekuuje u
TpoMO0eMOOoIHjcKe KOMIUIMKALK]je, OPIUHUPAIU CMO
CsA kao jenuHy anTepHATUBY PaHO] HEDPEKTOMUjU U
oueknBaHO] OyOpexHO] uHCYuujeHnuju. bonecHux
jey Toky 3 Mecela Jeuema OATOBOPUO MapIUjaTHOM
pemucujom 0e3 motpede 3a mHPYy3ujama anOyMuHa.
Ilocne mer roauHa O TOYeTKAa Jiedema, HEHa
OyOperkHa (pyHKIUja jOII YBEK HUje CHUXKEHA.
3akbyyak CsA Moxe J[JoBecTH [0 HapliujanHe
pemucuje y OOJecHHKAa ca TEHETHYKHM OOJIHIIMMA
CPHC 6e3 HeraTuBHOT edeKkTa Ha TIOMEpPYJICKY
¢untpanujy. MehyTuM, IyropodHo [I€jCTBO H
CUTYPHOCT OBe Tepamnuje Tpeda NakJbUBO MPATUTH.
Kmbyuyne peunm: wmyrtanuja NPHS! rena; Hedpus;
CTEPOUJI PE3UCTEHTHH HEPPOTCKH CHHAPOM; Jena

Congenital nephrotic syndrome (CNS) is manifested at birth, or within the first three months of

life. It issmostly inherited disease caused by autosomal recessive mutation in NPHS1 gene which

encodes a transmemebrane protein designated as nephrin [1]. Nephrin belongs to immunoglobuline

family of cell adhesion molecules. It is structural protein of glomerular podocytes slit diaphragm that

interacts with two other podocytes proteins, podocin and CD2AP. This explains why nephrin

abnormalities cause severe proteinuria [1].

DOI: 10.2298/SARH160907070M

Copyright © Serbian Medical Society



Srp Arh Celok Lek 2017 | Online First March 14, 2017 | DOI: 10.2298/SARH160907070M 3

Being the most common in Finland with an incidence of 1.2 per 10 000 of live births, CNS due
to NPHS1 gene mutation is known also as Finnish nephrotic syndrome (CNF) [2]. The causative
abnormal gene has been localized to the long arm of chromosome 19 in both Finnish and non-Finnish
families [3, 4]. CNF is very severe disease with prenatal increased proteinuria, premature birth and
early postnatal steroid resistant nephrotic syndrome (SRNS). Infections, thromboembolism,
malnutrition and psychomotor retardation are common consequences, while terminal renal failure
(TRF) usually occurs at age of 3 to 8 years [4].

Treatment of CNF is mainly supportive including daily or every other day albumin infusions,
diuretics, replacement of thyroxin and gamma-globulin, a high protein low-salt diet and supplements
of iron, vitamin D and other vitamins. Prevention of infections and thromboembolic ‘events are also
necessary. Angiotensin converting enzyme inhibitors (ACEI) and non-steroidal anti-inflammatory
drugs (like indomethacin) are used to decrease proteinuria by reducing intraglomerular pressure.
However, some patients need early nephrectomy (even before renal failure develops) due to massive
drug resistant urine protein loss. With known genetic background, immunosuppressive therapy is not
advised. However, there are a few reports in literature supporting cyclosporine A (CsA) therapy in
hereditary SRNS [5-9].

Here, we describe a patient with CNF who responded by partial remission on CsA. Similar

experiences from literature are discussed.

CASE REPORT

A patient is a girl born as fourth child from the third pregnancy. Birth weight and birth length
were 3650 g and 55 cm, respectively. The placenta was enlarged. Early postnatal development was
normal.

The first child from twin pregnancy and the third child were stillborn due to unknown cause.
Consanguinity was not reported.

Nephrotic syndrome was diagnosed at age of 2.5 months after DiTePer vaccination. C3 and C4
complements were normal as well as markers for Epstain Barr, hepatitis B and C viruses’ infections.
Tests. for Toxoplasma Gondi as well as for Treponema pallidum were also negative. Glomerular
filtration rate. (GFR) was normal, while severe hypoproteinemia (total protein 37 g/l),
hypoalbuminemia (9 g/l), hyperlipidemia (holesterol 6.3 mmol/l, trygliceride 10.7 mmol/l) and
nephorotic range proteinuria (urine protein/creatinine ratio 28,2 mg/mg) were found. Kidney biopsy
showed immature glomeruli with mild degree of mesangial cell hypercelularity and micro cystic
dilatation of proximal tubules.

The patient needed every day albumin infusions and diuretics (furosemide and spironolactone).
Substitution of vitamin D, thyroxin, and iron, and anticoagulants were regularly administered. In
addition, she received gamma globulin replacement and antibiotics during frequent infections. Every

day albumin infusions were administered via a central venous catheter (Port -A- Cut) which had to be

DOI: 10.2298/SARH160907070M Copyright © Serbian Medical Society



Srp Arh Celok Lek 2017 | Online First March 14, 2017 | DOI: 10.2298/SARH160907070M 4

changed four times due to infections. From the 3" month of life she has been treated by ACEI and
from the 7™ month of life she received prednisone without any benefit. After 4 weeks not responding
on steroids and while waiting for the results of genetic analyses, Neoral (CyA) has been started (150
mg/m”). She responded with partial remission within 3 months (urine protein/creatinine ratio 3.6
mg/mg). A blood level of Neoral ranged 75-150 ng/ml. Regular albumin infusions were not further
required (Table 1). The results of genetic analyses were finished after nearly a year. The documented
homozygous missense mutation in exon 9 of NPHSI gene designed as Ex9: c.1048T>C p.

(Ser350Pro) was found. Cyclosporine A has been continued during the next 4 years.

Table 1. Trends of renal function, serum protein and proteinuria.over time.

e s Cr eGFR  Serum Serum pEJ:el:ifl / Every Captopril Neoral
(i) (nmol (ml/mi;l albumi protein creatinine day iv (mg/kgB (mg/kgB
i) /1.73m")  n (g/) (g (mg/mg) albumine W/day) W/day)
2.5 15 134.7 9 37 28.2 - - -
7.3 25 100.8 37 62 32.8 12 g/24h 0.4 -
9.0 28 95.0 26 55 33.0 12 g/24 h 0.4 6.2%
10.5 35-40 76.6 31 60 3.6 12 g/24h 0.6 5.8
12.0 33-83 84.8 31 63 5.0 - 0.9 4.5
18.0 26 139.4 23 55 3.6 - 0.7 4.6
205 2540 148.0 18 53 4.9 - 0.9 7.2
24.0 21 184.3 18 51 4.9 - 1.2 6.6
30.0 27 153.3 18 54 4.0 - 1.2 6.6
42.0 4345 103.7 64 3.1 - 0.9 5.4
57.5 16 306.2 19 56 32 - 0.9 4.3

Mo- months; sCr-serum creatinine; eGFR- estimated glomerular filtration rate; iv-intravenous; BW- body
weight; *therapy started at 8 months of age

At the time this manuscript was prepared the patient is 57.7 months old. Her body height is 100
cm (percentile 8.3, Z score -1.4) and body weight is16 kg (percentile 25.1, Z score -0.67). She is
normotensive, with an average casual blood pressure of 90/60 mmHg. Her serum creatinine is 16
umol/l and glomerular filtration rate (GFR) estimated according to the Schwartz’s formula [10] is
increased (>120 ml/min/1.73m%). ‘Total protein and albumin are 56gl/l and 19g/1, retrospectively.

Proteinuria is increased (860 mg/l) with protein creatinine ratio 3.2 mg/mg.

DISCUSSION

We reported a patient with CNF due to homozygote missense mutation Ser350Pro. This
mutation has been described previously [11]. To date, more than 140 different NPHS1 mutations have
been identified, comprising nonsense, missense and frame shift insertion/deletion as well as splice-site
mutations [12, 13]. Clinical presentation and histological findings of our patients were typical for
CNF. However, clinical course of disease was modified significantly by treatment by cyclosporine
due to which regular albumin infusions could be discontinued without any negative effects on renal
function. Unfortunately, during the last year due to unfavorable family situation, she received lower

dosage of cyclosporine that could affect her current proteinuria.
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Cyclosporine A is a calcineurin inhibitor and its antiproteinuric properties are attributed to its
immunosuppressive effect related to immunmodulatory action on T cells [14, 15]. In addition, it was
demonstrated that the antiproteinuric properties of CsA may also result from a direct stabilization of
the podocyte actin cytoskeleton by blocking the -calcineurin-mediated dephosphorylation of
synaptopodin [16, 17] and up regulating expression of cofilin-1, which is independent of its effect on
synaptopodin [18].

Antiproteinuric effect of CsA in patients with hereditary SRNS varies considerably. The
clinical experience is limited to single-center observations demonstrating a partial response to/CsA in
selected patients [5-9, 16]. Our patient is an additional case supporting favorable effect of CsA in
CNF. However, because of the small number of reported patients and CsA nephrotoxic side effects, it
still remains unclear whether the benefit of CsA-induced partial remission improves overall renal
survival. In patients reported by Malina et al., Gellermann et al., Hinkes et al., and Caridi et al. [6-9],
the CsA-induced partial remission significantly improve renal outcome: On the contrary, data from
German study strongly support the idea not to expose CNS/SRNS. patients with inherited defects
related to podocyte function to intensified immunosuppression with/CsA [19]. They found a partial
remission in only 17% of the patients with hereditary CNS (two patients-affected by a WT1 mutation)
[19]. Preservation of renal function was significantly better in children with nongenetic SRNS after a
mean follow-up time of 8.6 years (TRF in 29% versus 71%) [19].

The decision on the introduction of CsA in patients with CNS is even more complicated by the
fact that not all NPHS1 mutations had a severe clinical course [12]. The clinical variability is
apparently influenced by gender, as the majority of the mildly affected cases are female [12, 13]. The
decision on the introduction of CsA in our patient was encouraged by numerous problems concerning
every day intravenous albumin infusions including technical problems with peripheral veins, or
catheter, related infections and thromboembolic complications. In fact, CsA therapy was the only
alternative to early nephrectomy and consequent renal failure. Also, the truth should be stressed that if
we have previously received the results of the genetic analysis we probably would not have chosen

CsA therapy.

CONCLUSION

Congenital nephrotic syndrome is steroid resistant due to underlying genetic abnormality. Our
case demonstrates that CsA can induce partial remission in patients with genetic forms of SRNS
without influencing the glomerular filtration rate. However, its long-term effect and safety have yet to

be investigated.
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