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Rare genetic condition

6 years old: Edema over a few days, nephrotic syndrome

Steroid resistant

Biopsy: FSGS
Resistant to calcineurin inhibitors, MMF

Progressed to kidney failure in 2 years by 8 years old

‘ | 16 years old today: just received a deceased donor transplant
. 'R ] two days ago!
Straits Times, 10 Nov 2025

WHY IS THIS A POSSIBLE GENETIC CASE?

Genetic testing: Heterozygous pathogenic variant in TRPC6 gene

International Society of Nephrology



> 80 PODOCYTE
GENES IMPLICATED
IN GLOMERULAR
DISEASES

6-8 genes
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Hypertensive kidney disease
Diabetic kidney disease I Meta-ana|ysis:

Genetic diagnostic yield for
glomerulopathies 25-30%

CKD of unknown cause
aHUS

Nephrocalcinosis/nephrolithiasis
Congenital kidney anomalies
Glomerulopathy
Tubuloinsterstitial disease
Tubulopathies

Ciliopathyies

f

Cystic kidney disease
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Dahl. JASN 34: 2039, 2023 Diagnostic yield (%)
Schott. Clin J Am Soc Nephrol.
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What are the clues to a genetic diagnosis
in Nephrotic Syndrome?




Initial-onset steroid resistance is a clue, 3
but not late-onset

NEPHROTIC SYNDROME

Steroids

_ Steroid
Steroid resistant

_sensitive (late onset)
(initial onset) High chance of

recurrence after
transplant

Steroid
resistant

(Initial onset)

“25-30% are monogenic

Not monogenic cause
“‘Immune cause”

International Society of Nephrology 7

Lancet. 2023:809
Bierzynska Kidney International. 2017:937
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Genetic testing in 5" week

Positive genetic Negative / uncertain
result in 2 weeks genetic result

| }

No need biopsy Kidney biopsy
at 7th week at 7th week




Resistance to multiple immunosuppressives
may suggest a genetic cause

KDIGO 2025 guideline

syndrome _
Especially those a up (€SS _ppressives

Beware of poor drug adherence or
Inadequate drug dosages



Cyclosporin acts directly on podocytes

Blocks the calcineurin-mediated
dephosphorylation of synaptopodin

v

Prevents deactivation
of synaptopodin

\

Stabilizes the actin cytoskeleton

Faul, Nat Med, 2008

Image from medcell.med.yale.edu



A multicenter retrospective study of calcineurin inhibitors in ki dne

nephrotic syndrome secondary to podocyte gene variants.
Kidney International(2023)103:962 INTERNATIONAL
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All variants reviewed for Median follow-up after CNI onset= 42 months
Retrospective study pathogenicity o . R . o
‘ artial or full response at 6 months
o Response to treatment (partial
; 8‘% or full) definition as per IPNA J L
Clinical Practice ‘V’ ‘ ar risk for kidney failure at last visit

Recommendations

37 paediatric - | '
. e routinely Higher serum
nephrology cent | ymunosuppression sI;loSuld notb albumin at CNI
I nic SR onset
treatment fo USed n monoge associated with
no evidence- increased odds

Trial of CNI in selected cases?- et
based recommendations e 6 thonths (OR

1.16)
Duration of follow-up from CNI initiation (months)

Malakasioti et al., 2022 CONCLUSION: A trial course of CNI in children with monogenic
SRNS under close monitoring could be considered as response to

treatment conveys a benefit in long term kidney outcome
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Percent families with causative

JASN 2014

Lancet 2023:809 10% -

Kid Int 2013:206

(o)
Kid Int. 2018:1013 0% 4

Kid Int 2025:5241
Nephr Dial Transpl 2016:1802
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The younger the age of onset,

the more likely it is a genetic cause

>80% Risk factors

Family history Extrarenal
Consanguinity features

0-3m 4-12m  1-6yrs 7-12yrs 13-18yrs Adult



DRAGON : Lu. Clin Genet 2022: 541
Miao J. Mayo Clin Proc. 2021
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Rapidly
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Genetic diagnostic yield in
nephrotic syndrome is lo
in heavy proteinuria/haematuria

S <y \/‘u&

DRAGON : Lu. Clin Genet 2022: 541
Miao J. Mayo Clin Proc. 2021
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Isolated :l/'\"'/- proteinuria GN Chronic kidney
microhematuria” (microalbuminuria, 1 ’ ephri - disease

subnephrotic,
nephrotic range)

Macrohaematuria




Do patients with Alport syndrome present
with nephrotic syndrome?

Young children Severe variants
Steroid-resistant nephrotic synd X-linked (male) Truncating variants
Autosomal recessive
FSGS .
Digenic

Beware of the child with
autosomal dominant Alport syndrome
+ nephrotic syndrome

Clin Nephrol. 2025:CN111767.
Pediatr Nephrol 2025:393

Transplant Immunology. 2023:101941
Pediatr Nephrol. 2024:3205



Adult patients with nephrotic syndrome
Typically not Alport syndrome

<1 year

NPHS2  WT1 7 LCE1

. ARHGDIA
Mito

1-18 years

WT1 TRPC6

NPHS2 |
COL4A3 PLCE1 INF2Mito

COL4A4  COQ8b APOL1

COL4A5

Adult
NPHS2

INF2  TRPC6 PAX2
ACTN4

ANLN

Liu, Front Med, 2017
Sadowski, JASN 2014



i i 3-generation
(11 ).
Think “Genetic”: Renal and non-renal features

Family History Phenotyping of family members :
BP, urine dipstick
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5 year old with nephrotic syndrome

History of Resistant to steroids, and

chthyosis multiple immunosuppression
Hypoadrenalism, Hypothyroidism,

mmunodeficiency

Sphingosine-1-phosphate lyase insufficiency
syndrome (SPLIS)
Defects in Sphingosine-1-phosphate lyase (SGPL1)

Lovric S. J Clin Invest. 2017:912
Prasad R. J Clin Invest. 2017:942



Galloway-Mowat
Think “Genetic”: S syndrome
» | WDR73
Extrarenal Denys Drash
/ Frasier
WT1

The obvious -‘ Schimke | Epidermolysis
., immuno- ' bullosa
0SSeous
: ITGB4
Sphingosine-1-phosphate lyase dysplasia
insufficiency syndrome (SPLIS) SMARCAL1
SGPL1 Ichthyosis
Adrenal insufficiency Mandibuloacral
Immunodeficiency dysplasia
Neurological deficits N :Z
%
ti;)r;kljf;iirit,kjki:vjclzdpr:(;\s/ 8?5220%107 Pedagogos, Ped Nephrol 1995 Weaver KN. GeneReviews /.4 , ZM PSTE24
Esposito, Hum Mol Genet, 2013  Lin, Ped Nephrol 2001 ——




The
not-so-obvious

Lab tests

MCOMAS
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Those with genetic causes progress more
rapidly to kidney failure

P < 0.0001 " =
100 0.000 __ p=0.0002
X 80 Non-Genetic iy
2 60 _
g S s
. >
; 15 Genetic 0‘:‘; Non-Genetic
£ 40 T
.-E o ({ o trEmun :
¥ 20 :
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0 2 4 6 8 10 12
Time to ESRD (years) 004

[ [ I
0.00 20.00 4000

Progression Time (years)

Bierzynska, Kidney International (2017) 91, 937 Lu L, Ng KH et al. Clin Genet. 2022:541



What are the clues to a genetic diagnosis
in Nephrotic Syndrome?

Resistance to immunosuppression Extrarenal features

Age of onset _ ,
Rapid CKD progression

Family history



Why is it important to know your

patient has a genetic cause? Have e

ar, l‘lCu/ ate © Co

the

Avoid diagnostic odyssey
iIncluding biopsy

Provides closure

Reproductive options , , ,
Tailored Immunosuppression

Cascade testing strategies
Accurate diagnosis Gene-specific treatment
Re-Classifinns: ,

e C.IaSSIfICatlon Transplant planning
In 179

o8 %

% Extrarenal surveillance

o, ﬁe . : . o
g R/qPIDS Schott. Clin J Am Soc Nephrol. 2024 %f“ayg;zy': National University



: N
Nephrotic syndrome + Subnephrotic proteinuria at 19 yrs old
microscopic haematuria + eGFR 96, no hypertension
hypertension at 24yrs old Biopsy: FSGS
Biopsy: Diffuse mesangial sclerosis GBM thick and thin segments
No immuno-suppressants Steroid / CNI / MMF resistant
Kidney failure by 26 years old Kidney failure by 26 years old

Two COQ8B heterozygous mutations, likely pathogenic
Compound heterozygous for Co-enzyme Q10 deficiency



Use of CoQ,, in CoQ,, deficiency
COQ2, COQ6, COBS8b

* Dose: 30-50 mg/kg/day, 3 divided doses (maximum 1500
mg/day for adolescents and 2400 mg/day for adults)

« Optimal dose and formulation is unclear
 Ubiquinol : Reduced, active form (more “potent” at the same dosage)
« Ubiquinone : Oxidized form, needs to be converted in the body to the
active form

« Expected proteinuria improvement in 4-6 weeks
« Maximal effect in 6 months

« Consider as therapeutic trial (waiting / no genetic results)
 Discontinue if no improvement after 4-6 weeks
* Improvement in kidney condition in 43-56%

Schijvens AM. Kidney Int Rep. 2020: 2146



d All patients b COQ2 deficiency
100 = 100
o I7 = 41 (=] .
C0Q10 supplements can % ooy 270, < 23'1[:'1 treated
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TAKE HOME MESSAGES R

Look for clues that suggest a genetic cause: “Think genetic”

’I ISN \9/

What are the clues to a genetic diagnosis
in Nephrotic Syndrome?

Resistance to immunosuppression Extrarenal features

Age of onset : :
Rapid CKD progression

Family history

e
2. New paradigm of genetic testing over kidney biopsy

International Society of Nephrology



TAKE HOME MESSAGES

3. Know how to articulate the utility of a genetic diagnosis
Avoid biopsy, tailored immunosuppression
Directed therapy
Transplant planning

July 2022 International Society of Nephrology
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