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Idiopathic nephrotic syndrome (INS) is the most 
common glomerular disease in childhood.1,2 
It is classified according to the response 
to steroid treatment as steroid-sensitive 
nephrotic syndrome (SSNS) or steroid-resistant 
nephrotic syndrome (SRNS).3 Although most 
children are diagnosed with SSNS, 10-20% 
of patients have no response to steroids and 
are diagnosed with SRNS. These patients 

have a greater risk for end-stage renal failure 
when compared to patients with SSNS.4 The 
etiology of SRNS is also unknown in children; 
however podocytopathies are considered to be 
responsible for both minimal change disease 
(MCD) and focal segmental glomerulosclerosis 
(FSGS). The circulating factors derived from 
immune dysregulation may also cause podocyte 
injury as well as genetic structural defect.5,6

Steroid resistance is defined as a failure to 
response to 4 weeks of daily therapy and 
high-dose steroid pulses.1,7 Following failure 
of standard steroid therapy, second-line 
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ABSTRACT

Background. Herein we present our experience with abatacept in a patient diagnosed with primary focal 
segmental glomerulosclerosis (FSGS) and resistant to steroid and other immunosuppressives.

Case. A 17-year-old girl was diagnosed with idiopathic nephrotic syndrome (NS) at the age of 8 years. Kidney 
biopsy was performed when she did not respond to 6-weeks of steroid (2mg/kg) therapy followed by three doses 
of pulse methylprednisolone (PMP) and considered as steroid resistant NS. The biopsy revealed focal segmental 
glomerulosclerosis (FSGS) and cyclophosphamide was added to the steroid treatment but the patient had no 
response. The genetic analysis revealed G34G/A318A compound homozygous synonym aminoacid variation 
in NPHS2 gene, thus all immunosuppressive regimes were stopped and she was put on supportive treatment. 
Throughout this period, she had nephrotic range of proteinuria, however serum albumin levels were >3g/dl. At 
the end of two years, the patient had NS with severe edema and hypoalbuminemia. When the genetic analysis 
was interpreted again, it was found to be consistent with a polymorphism rather than a mutation. Following 3 
doses of PMP, oral steroid treatment was resumed and cyclosporine (CsA) was added to the treatment at the fifth 
year of follow up. However, she was unresponsive to CsA at the end of the first year as well as mycophenolate 
mofetil used for 12 months and rituximab used for 6 months, respectively. Then abatacept was instituted and 
proteinuria decreased below 1 gr/day and serum albumin levels increased to 3 g/dl at the end of 6 doses. Serum 
albumin levels remained stable in the following 7 months.

Conclusion. Partial remission including the decrease in proteinuria and increase in albumin levels achieved in 
our patient encourages the usage of abatacept in patients who do not respond to multiple immunosuppressive 
therapies.
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immunosuppressive agents like calcineurin 
inhibitors, cyclophosphamide (CYC), 
mycophenolate mofetil (MMF), Rituximab 
(RTX); can be initiated in combination with 
corticosteroids for remission.3,7 A new biological 
agent abatacept, a cytotoxic T-lymphocyte-
associated antigen 4-immunoglobulin fusion 
protein [CTLA-4-Ig] is available in recent 
studies.5,8 Herein we present our experience 
with Abatacept in a patient diagnosed with 
primary FSGS and resistant to steroid and 
second-line immunosuppressive agents. 

Case Report

A 17-year-old girl, diagnosed with INS at 
the age of 8 years, had been treated with oral 
steroids (2mg/kg/day) as initial treatment. 
When she did not respond to 6-weeks of oral 
steroid therapy followed by three doses of 
daily pulse methylprednisolone (PMP), she 
was considered as SRNS and a kidney biopsy 
was performed, which confirmed FSGS as the 
underlying pathology. Cyclophosphamide (1 
mg/kg/day orally) was added to the steroid 
treatment. The genetic analysis revealed G34G/
A318A compound homozygous synonym 
amino acid variation in NPHS-2 gene. 
Then, immunosuppressive therapies were 
discontinued; angiotensin converting enzyme 
inhibitor (ACEI), angiotensin receptor blocker 
(ARB), fish oil and statin treatment were 
initiated. Throughout this two-year period, she 
had nephrotic range of proteinuria, however 
serum albumin levels were >3g/dl. At the end 
of two years, the patient had NS with severe 
edema and hypoalbuminemia. When the genetic 
analysis was interpreted again, it was found to 
be consistent with a polymorphism rather than 
a mutation. Further genetic analysis revealed no 
mutation in NPHS-1, NPHS-3, NPHS6, TRPC-
6, WT1, LAMB2, DGKE, ARHGDIA, COQ2, 
COQ6, CD2AP, ACTN4, CRB2, INF2, PAX2, 
MYO1E, APOL1 and ADCK-4 genes either. 
Following 3 doses of daily PMP, oral steroid 
treatment was resumed. In the follow-up, 

partial remission (50% decrease in proteinuria 
and serum albumin >3 g/dl) was achieved and 
cyclosporine (CsA) (5 mg/kg/day) was added to 
the treatment. When she experienced relapses 
in the first year of CsA treatment, RTX (375 
mg/m2/dose) was added to her therapy and 
CD19 levels were measured weekly. Second 
dose of RTX was given one month after the 
first dose due to increased CD19 levels (>1%). 
The administration of second dose of RTX 
was associated with a dramatic fall in urinary 
protein excretion (120 mg/m2/hour to 40.5 mg/
m2/hour). At the sixth month of therapy, a third 
dose of RTX was given due to increased levels 
of CD19; but this time she did not respond to 
therapy well. Then, steroid and CsA therapies 
were stopped by tapering doses. Supportive 
treatments including ACEI and ARB were 
sustained and MMF (500 mg/m2/dose at 2 
doses) was initiated. However, there was no 
response to MMF treatment. She had severe 
proteinuria with albumin levels between 2 
and 2.5 g/dl causing edema. At the end of 1.5 
years, MMF therapy was discontinued and 
abatacept was initiated. She received six doses 
of abatacept (750 mg/dose) in 4 months as three 
doses over a month, then at monthly intervals. 
After administration of third dose of abatacept; 
the patient achieved partial remission and 
albumin levels increased above 3 g/dl (Fig. 1). 
As planned, 6 doses of abatacept were applied 
without any adverse effects and the proteinuria 
level decreased to 40 mg/m2/hour after the last 
dose. One month after the last dose, the patient 
had 160 mg/m2/hour of proteinuria, however 
albumin levels were over 3 g/dl and she had no 
edema anymore. At her last visit 7 months after 
the last dose abatacept, 24-hour proteinuria 
was 120 mg/m2/hour, but serum albumin was 
3.1 g/dl, serum creatinine was 0.6 mg/dl and 
the glomerular filtration rate was 142 mL/min 
per 1.73 m2. There was no decrease in mean 
glomerular filtration rate values compared to 
pretreatment period (131.5 mL/min per 1.73 m2).

An informed consent was received from the 
family to report the patient.
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Discussion

FSGS is a histological variant of INS and is 
considered as a podocytopathy. In recent 
studies, the expression of de novo CD80 in 
podocytes has been reported during relapse 
period and it is suggested to be a causal 
role for podocyte injury and proteinuria 
by disrupting the binding of talin to ß1-
integrin.3,5,9 CTLA-4 is a CD80 inhibitor and is 
expressed in human podocytes.5,10 Abatacept 
is a cytotoxic T-lymphocyte-associated antigen 
4-immunoglobulin fusion protein and a 
costimulatory B7-1 (CD80) inhibitor.5,8,11 Yu et 
al.8 reported partial or complete remission with 
abatacept in one patient with glucocorticoid-
resistant primary FSGS and four patients 
with RTX-resistant recurrent FSGS after 
kidney transplantation (KTx). B7-1 staining of 
podocytes was shown in the biopsy specimens 

of whole patients and it has been shown to be 
a predictive factor for responding to abatacept 
therapy. Alachkar et al.12 shared data with 
respect to five patients with FSGS after KTx 
who did not have a response to plasmapheresis 
and RTX. The patients did not have any positive 
therapeutic response to abatacept treatment; 
despite positive podocyte B7-1 expression in 
their kidney-biopsy specimens. Delvillle et al.13 
reported a prospective study of 9 patients with 
recurrent FSGS after KTx, with no remission 
after abatacept therapy in contrast with the 
recent report by Yu et al.8 B7-1 expression 
was not detected in podocytes of biopsies 
performed at the time of recurrence. Following 
this study, Delvielle et al.13 tested B7–1 in other 
proteinuric diseases of native kidneys including 
primary and secondary forms of FSGS, diabetic 
nephropathy, membranous nephropathy, 

Fig. 1. The proteinuria, albumin levels and the treatments of the patient in follow up period.
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ANCA vasculitis, and lupus nephritis and B7–1 
was not detectable in podocytes in any of these 
patients. As a result, they did not support the 
use of B7-1 immunostaining as a biomarker 
to treat patients with abatacept. Novelli et 
al.14 analyzed B7-1 protein expression in the 
kidney biopsies of 31 patients diagnosed with 
MCD and FSGS and they could not show B7-1 
expression on podocytes in biopsy specimens. 
They suggest that the anti-proteinuric effect of 
abatacept determined in previous studies may 
be a result of immune cell inhibiting rather than 
a direct effect on podocytes. 

The necessity of B7-1 staining in biopsy 
preparations before initiation of treatment 
still contains a suspicion and its relationship 
with disease activation and treatment has not 
been clearly demonstrated yet. In our case, we 
thought that we would start abatacept treatment 
despite any evidence for B7-1 staining due to this 
uncertainty. In addition, B7-1 immunstaining 
was not available in our pathology clinic. 

Jayaraman et al.15 reported abatacept experience 
in a 62 year-old man with steroid and RTX 
resistant FSGS, who failed to respond to 
therapy. In addition, Garin et al.5 have reported 
progressive fall in urinary protein excretion 
after abatacept administration in a patient 
with MCD and high urinary CD80 excretion, 
in contrast to patients diagnosed with FSGS 
(one patient with primary FSGS and three 
patients with recurrent FSGS after KTx) and no 
CD80 excretion. However, they reported that 
proteinuria increased on day 9 in their patient 
with MCD, who responded to abatacept. In our 
patient, proteinuria decreased to non-nephrotic 
ranges and albumin levels increased following 
the third dose of abatacept; but as stated by 
Garin et al.5, proteinuria increased rapidly 1 
month after the last dose of abatacept. 

In our report, there appears to be a similarity 
between the response of Abatacept and 
RTX. Partial remission was achieved after 
RTX treatment and once after pulse steroid 
administration too. However, with these 

treatments, the response was not long-lasting, 
was not achieved at repeated doses and required 
additional immunosuppressive treatments. 
There are different protocols of RTX applied 
in NS but there is still no certain protocol yet. 
One of these protocols is to administer the drug, 
once weekly for four weeks.16 We prefered to 
follow the patients with serum CD19 levels 
considering the possible side effects of RTX and 
repeat the doses when CD19 levels increase 
above 1%. Although we received a partial 
response after the second dose, we did not see 
any benefit after the last dose. Although partial 
remission was achieved only once with pulse 
steroid treatment, relapse was observed rapidly 
on the follow-up period. On the other hand, we 
did not prefer repeated applications due to side 
effects such as cataract and impaired glucose 
tolerance. 

In conclusion, although the hope for abatacept 
failed with regard to the studies carried out 
after the promising publications of Yu et al.8 
and Alackhar et al.12 because of the negative 
consequences of the anti-proteinuric effect of the 
drug, partial remission including the decrease 
in proteinuria and increase in albumin levels 
achieved in our patient encourages the usage 
of abatacept in patients who do not respond 
to multiple immunosuppressive therapies 
and decreased quality of life due to persistent 
edema and recurrent hospitalizations. As there 
is no consensus in terms of duration, dosages, 
safety and efficiency of abatacept yet, further 
studies to clarify these issues are needed.
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