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Focal segmental glomerulosclerosis (FSGS) is a histo-
pathological lesion, which is characterized by segmen-
tal sclerosis in at least 1 glomerulus (in light microscopy) 
and diffuse effacement of the podocyte foot processes 
(in electron microscopy).1 Focal segmental glomeru-
losclerosis is a heterogeneous disease with varied 
etiologies.2 There are no definitive clinical or histo-
pathological findings to distinguish genetic FSGS from 
other types. Conversely, because the genetic disease 
often presents in early childhood, it is commonly over-
looked in adult-onset FSGS patients.3 Here, we present 
a case of adult-onset steroid and calcineurin inhibitor 
(CNI)-resistant FSGS who was found to have a genetic 
cause for FSGS.

A 23-year-old male patient presented to the nephrology 
outpatient department with generalised edema for 3 
months. There was no history of drug intake or known 
comorbidity. Developmental and family history were 
unremarkable. On examination, the patient was afebrile 
with a pulse rate of 84 per minute and blood pressure 
of 130/80 mm Hg. Systemic examination was within 
normal limits other than anasarca. Patients’ investi-
gations included urine exam: Albumin: +3, Sugar: Nil, 
white blood cells: Nil, red blood cells: Nil, Cast: absent, 
24-hour urine protein: 22 g/day, hemoglobin (Hb): 14.1 
g/dL, serum creatinine: 1.3 mg/dl, estimated glomeru-
lar filtration rate: 72 ml/min/1.73m2, albumin: 1.8, g/dL 
cholesterol: 560 mg/dL, triglycerides: 599 mg/dL and 
low-density lipoproteins: 390 mg/dL 

Ultrasound revealed bilateral normal-sized kidneys 
and Kidney biopsy was done, which on light micros-
copy showed non-proliferative glomerulopathy, 2 out 
24 glomeruli were globally sclerosed with rest normal 
appearing glomeruli. Immunofluorescence microscopy 
was negative. Electron microscopy was not done due 
to financial constraints. Considering the diagnosis of 
nephrotic syndrome due to podocytopathy patient was 
started on oral steroids—prednisolone (1 mg/kg/day) 
with other supportive treatment. On follow-up patient’s 
proteinuria and pedal edema persisted. At 4 months, 
he continued to have persistent albuminuria (+3), urine 
protein creatinine ratio (UPCR): 4 g/g, Hb: 14 g/dL, serum 
creatinine: 0.9 mg/dL, and albumin: 2.0 mg/dL. Thus, the 
patient was labeled as steroid-resistant FSGS, the steroid 
was tapered, and the patient was started on tacrolimus 
0.1 mg/kg/day. After 6 months of completion of tacroli-
mus therapy, the patient still had edema, urine protein 
was +3, UPCR: 5 g/g, serum creatinine: 0.8 mg/dL, and s 
albumin 1.6 mg/dL. Tacrolimus levels were in the thera-
peutic range (5-10 ng/dL). Considering steroid and calci-
neurin inhibitor -resistant FSGS, the patient was started 
on a third-line agent, mycophenolate mofetil according 
to Kidney Disease Improving Global Outcomes (KDIGO) 
2012 Glomerulonephritis (GN) guidelines.4 The patient 
was advised of genetic testing. The genetic testing was 
suggestive of podocalyxin (PODXL) gene mutation. 
Variant description: A homozygous 6 base pair inser-
tion in exon 1 of the PODXL gene (chr7​:1312​41044​_1312​
41045​insGA​CGGT;​ Depth: 2x) that results in an in-frame 
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insertion of amino acids proline and serine at codons 30 and 
31, respectively (p.Pro30_Ser31dup; ENST00000294053.3). 
Thus, the patient was diagnosed to have genetic FSGS and was 
advised and counseled for kidney transplantation. The patient’s 
immunosuppressant was stopped. The patient did not undergo 
kidney transplantation and developed protein-energy malnu-
trition and succumbed to death due to sepsis after 6 months.

The genetic FSGS may manifest as sporadic or familial disease, 
with autosomal dominant, autosomal recessive, X-linked, or 
mitochondrial inheritance patterns. Usually it presents in early 
childhood, but with the identification of additional mutations 
associated with FSGS, adult-onset genetic FSGS cases are 
increasingly reported. There is an inverse relationship between 
the likelihood of identifying the monogenic cause of FSGS and 
the age of disease onset. Pathogenic mutations are identified 
in 60-100% during the infantile period, 40-60% in young chil-
dren, 25-40% in older children, and 10-25% in adolescents.5 
Currently, more than 50 genes are known to be involved in FSGS, 
such as the podocyte-related genes NPHS1, NPHS2, TRPC6, 
and INF2 and the GBM-related genes such as COL4A3/A4/A5.6 
In the index case, PODXL gene mutation was found in next-
generation sequencing testing which was further confirmed by 
Sanger sequencing. According to the American college of medi-
cal genetics and genomics (ACMG) classification, the variant 
fits into class 3: Variant of uncertain significance. To the best 
of our knowledge, this is the first case of PODXL gene mutation 
presenting as FSGS from India. Though the mutation at pres-
ent is of unknown significance, reporting such mutation is of 
utmost importance to help generate the database. Podocalyxin 
is a negatively charged, heavily glycosylated integral mem-
brane protein, which is proposed to be required for the proper 
functioning of podocytes as glomerular filters. Podocalyxin is 
thought to act as an anti-adhesin that maintains the patency of 
the filtration slits between adjacent podocytes through charge 
repulsion. Podocalyxin expression is reduced in numerous pro-
teinuric glomerulopathies in humans.7

In conclusion, the probability of a monogenic disease and the 
potential impact of identifying genetic FSGS on the manage-
ment should be considered in the diagnostic work-up of ste-
roid-resistant adult-onset FSGS.
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