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Focal segmental glomerulosclerosis (FSGS) is a characteristic histopathological lesion that is indic-
ative of underlying glomerular dysfunction. It is not a single disease entity but rather a heterogeneous
disorder that is an important cause of nephrotic syndrome and kidney failure in children and adults. The
aim of this Kidney Health Initiative project was to evaluate potential end points for clinical trials in
FSGS. Our focus is on the data supporting proteinuria as a surrogate end point. Available data
support the use of complete remission of proteinuria in patients with heavy proteinuria as a surrogate
end point for progression to kidney failure. Substantial treatment effects on proteinuria that are short of
a complete remission may also predict the effect of a treatment on progression to kidney failure, but
further work is needed to determine how such an end point should be defined. Fortunately, efforts are
underway to bring together patient-level data from randomized controlled trials, observational studies,
and registries to address this issue.
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Background

Focal segmental glomerulosclerosis (FSGS) is a character-
istic histopathological lesion that is associated with
glomerular barrier dysfunction.1 When applied clinically,
the term FSGS is not a single disease but rather represents a
heterogeneous disorder. FSGS has multiple underlying
biologic etiologies, which have been classified into 4
clinically based subcategories: primary, genetic, secondary
(viral, drug-induced, adaptive), and undetermined cause.2,3

It affects approximately 200,000 children and adults in the
United States, of whom approximately one-fifth have pri-
mary disease.4 The clinical presentation of FSGS is variable,
ranging from asymptomatic proteinuria to overt nephrotic
syndrome, and the signs and symptoms include edema,
pain, and fatigue along with high morbidity from cardio-
vascular, infectious, and thromboembolic complications.
Up to 40%-50% of patients with FSGS progress to kidney
failure over 5 to 10 years, a rate that is greater than most
other forms of nephrotic syndrome.5 In reviewing the
literature, it is important to recognize that the term FSGS is
often used generically in broad strokes without clear defi-
nition of the subtype of the disorder being studied.

Other than specific causes of secondary FSGS, there are
no medical therapies approved by the US Food and Drug
Administration (FDA) for FSGS or any of its subtypes.
Although several therapies are used off-label, the data
supporting specific management approaches are limited,
and many patients respond inadequately. Moreover, the
available therapies, often immunosuppressant agents, are
associated with significant toxicity.6-8 As such, there is
significant unmet clinical need for new effective and safe
treatments.3
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Ideally, novel FSGS therapies would be targeted at the
specific subtype of FSGS and would favorably impact
important clinical outcomes such as progression to kidney
failure. However, end points such as kidney failure are
generally not feasible in clinical trials in FSGS given the time
course for progression to kidney failure and the relative rarity
of the disease. As such, there is a need to identify other end
points that could support the approval of products for FSGS.

The Kidney Health Initiative (KHI), a public-private
partnership between the American Society of
Nephrology, the FDA, and over 75 companies and orga-
nizations in the kidney community, was established in
September 2012 “to catalyze innovation and the devel-
opment of safe and effective patient-centered therapies for
people living with kidney diseases.”9,10 The KHI convened
a multistakeholder work group to review the available
published natural history studies, epidemiologic studies,
and clinical trials as well as ongoing work to evaluate
potential clinical trial end points for patients with diag-
nosed FSGS. We will focus on the data supporting pro-
teinuria as a surrogate for clinical outcomes in FSGS.

Many of the studies we will describe are based on data
from patients with proteinuria levels over 2-3 g/g, many
of whom likely had primary FSGS. However, the disorder
is heterogeneous, and some of the patients may have had
secondary, genetic, or undetermined causes.3 As such, the
findings are most likely to apply to populations with
nephrotic-range proteinuria and primary FSGS. This report
is a companion to another that addresses considerations
related to the use of changes in kidney function to assess
efficacy in clinical trials in FSGS (L.H.M., manuscript in
preparation) and a third that will focus on clinical outcome
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assessments. These assessments include patient-reported
and observer-reported outcome measures for use as end
points for FSGS trials.11
End Points and Regulatory Pathways for Drug

Approval in the United States

Prior to marketing in the United States, a drug must be
shown to be safe and effective for its intended use.
Approval can be based on substantial evidence of an effect
on a clinical outcome (ie, a positive treatment effect on
how a patient feels, functions, or survives). Approval can
also be based on a surrogate end point. As defined in the
BEST (Biomarkers, EndpointS, and Other Tools) resource glossary, a
surrogate end point does not measure the clinical benefit
of primary interest.12 Instead, it is a substitute for that
measure and is expected to predict that clinical benefit
based on epidemiologic, therapeutic, pathophysiologic, or
other scientific evidence.

Validated surrogate end points can be used to support
traditional approval of a drug without the need for addi-
tional studies directly demonstrating the anticipated clin-
ical benefit.12 Such end points are supported by a clear
mechanistic rationale and clinical data providing strong
evidence that an effect on the surrogate end point predicts
a specific clinical benefit. “Reasonably likely” surrogate
end points can be used to support accelerated approval, a
regulatory pathway intended to expedite patient access to
drugs that address an unmet medical need in the treatment
of a serious condition. Such end points are supported by
evidence that an effect on the surrogate end point predicts
a specific clinical benefit, but the evidence supporting a
reasonably likely surrogate end point does not have to be
as strong as the evidence supporting a validated surrogate
end point.

Because there is remaining uncertainty about the rela-
tionship between the change in the “reasonably likely”
surrogate and the subsequent clinical benefit, the FDA has
generally required postmarketing studies to verify and
describe the clinical benefit of products approved under
the accelerated approval pathway.13 Because such trials are
Table 1. Measurement of Proteinuria in Clinical Trials of FSGS

Method of Measurement Advantages
24-h Urine collection for total
protein

Gold standard

24-h Urine collection for UPCR Impact of over- or undercollec
mitigated by use of the ratio

First morning void for UPCR • Avoids orthostatic changes i
• Reasonable correlation with
collection

• Greater feasibility of collectin
specimens

Spot urine sample for UPCR Easiest to collect

Abbreviations: eGFR, estimated glomerular filtration rate; FSGS, focal segmental glo
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intended to determine whether the product provides the
expected clinical benefit, it is important to have confidence
that such studies are adequately powered to detect the
clinical benefit. As such, there should be sufficient
knowledge of the quantitative relationship between the
end point for the surrogate that will be used to support
accelerated approval and the end point that will be used to
verify the clinical benefit in the postmarketing setting.
Considerations Related to the Assessment of

Proteinuria in Clinical Trials

Methods for Assessing Proteinuria in Clinical Trials

Accurate and reliable procedures to measure proteinuria
are essential if changes in urinary protein excretion are to
be used as a surrogate end point. The methods in current
use for assessment of proteinuria are summarized in
Table 1. The use of 24-hour urine collection for total
protein is considered the gold standard in clinical man-
agement and trials of adults with a diagnosis of FSGS.
However, 24-hour urine collections are subject to
improper collection and subsequent measurement error.
Assessment of urinary protein-creatinine ratio (UPCR) in a
sample taken from a timed collection, such as a 24-hour
urine collection, has been used to mitigate under/
overcollection-induced measurement errors.

For individuals in whom collection of a timed urine
collection is not feasible without a urinary catheter, such as
the very young or incontinent, random or first morning
void spot urine samples ease patient burden and make
proteinuria assessment possible. Studies suggest, however,
only moderate correlation between UPCR in a random spot
urine sample and a 24-hour urine collection.14 This is the
rationale for the use of first morning void UPCRs rather
than random spot urine UPCRs because first morning void
UPCRs correlate more closely with 24-hour urine collec-
tions for total protein and exclude orthostatic protein-
uria.14 All measurements of proteinuria that are
normalized to urine creatinine concentration to account
for urine concentration are susceptible to errors in patients
Disadvantages
• Patient burden and inconvenience
• Over- or undercollection common
• Impractical in young childrention partially

n proteinuria
24-h urine

g multiple

• Training required to reduce errors in collection
• Reduced accuracy with low muscle mass and
with low eGFR

• Susceptible to orthostatic changes
• Limited correlation with 24-h urine collection
• Reduced accuracy with low muscle mass and
with low eGFR

merulosclerosis; UPCR, urinary protein-creatinine ratio.
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Table 3. Proteinuria Remission End Points and Their Definitions
in Patients With FSGS and Nephrotic Range Proteinuria

End Point Definition
Complete remission Proteinuria < 0.3 g/d
Partial remission ≥50% reduction in proteinuria from

baseline and between 0.3 and 3.5 g/d
Novel (modified) FSGS
partial remission

Proteinuria < 1.5 g/d with a ≥40%
reduction from baseline

No response Failure to achieve either a complete or
partial remission as defined above

Abbreviation: FSGS, focal segmental glomerulosclerosis.
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with extremely high or low muscle mass or extremely low
creatinine clearance.15

The measurement of albuminuria in a 24-hour or spot
urine collection is not routine in FSGS unlike diabetic
kidney disease, and it is limited by cost and availability.
Although there are formulas that enable estimation of
albuminuria from measurements of proteinuria, they are
not sufficiently accurate, and direct measurement of
albuminuria is recommended when clinically indicated.16

Table 2 summarizes the commonly used classifications
of proteinuria. Nephrotic range proteinuria is defined
as >3.5 g/24 hours or UPCR > 3.5 in adults. In pediatric
patients, the cutoff for nephrotic proteinuria is >1 g/m2/
24 hours or UPCR > 2. Subnephrotic range proteinuria
indicates levels that exceed the upper limit of normal but
fall below the nephrotic-range threshold.

When using UPCR, difficulties can arise in patients
with low creatinine clearance or diminished muscle
mass in which a low urinary creatinine concentration
can lead to a falsely elevated UPCR. Thus, uncertainties
may remain regarding the thresholds as well as differ-
ences between certain patient groups, especially neo-
nates, infants, adolescents, and the elderly.17 Urine
protein laboratory assays and reference standards vary
between laboratories. Consequently, a single central
laboratory with a static reference is needed for each trial
pending the implementation of national urine protein
reference standardization.18 This will help to ensure that
the findings are internally valid and provide a mean-
ingful reflection of the antiproteinuric effect of a test
therapy.

Current Definitions of Proteinuria Changes Used in

Epidemiologic Studies and Clinical Trials

Proteinuria response to therapy in patients with biopsy-
confirmed FSGS and nephrotic-range proteinuria has
routinely been divided into 3 subcategories3 (Table 3).
Complete remission (CR) indicates that the individual has
achieved normalization of urinary protein excretion;
however, few patients with FSGS who are resistant to
Table 2. Classification of Proteinuria

24-h Urine
Collection
(g/24 h)

First Morning Urine
Specimen
(mg:mg creatinine)

Adult

Normal <0.3 0.3
Subnephrotic 0.3-3.5 0.3-3.5
Nephrotic >3.5 >3.5
Pediatric

Normal <100 mg/1.73 m2 BSA 0.2
Subnephrotic 100-1,000 mg/1.73 m2

BSA
0.2-2.0

Nephrotic >1,000 mg/1.73 m2

BSA
>2.0

Abbreviation: BSA, body surface area.
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corticosteroids and other immunosuppressive therapies
achieve a durable CR.19-21 Thus, partial remission (PR) or
PR in combination with CR has been used to define at least
some response to therapy in patients with primary FSGS
and nephrotic range proteinuria. PR has traditionally been
defined as ≥50% decline in proteinuria to a level below
3.5 g/24 hours in adults or a UPCR of <2.0 in pediatric
patients. No remission (NR) indicates persistent protein-
uria or a reduction not meeting criteria for a PR.3 No
studies have been conducted to evaluate the validity of
having different PR definitions for adults and pediatric
patients. Indeed, when adolescents and adults are included
in the same clinical trial, a common PR definition is
typically used.22
Data Supporting Use of Proteinuria as a

Surrogate End Point for Clinical Trials in FSGS

Biological Plausibility

Studies have shown that FSGS is a disease of the podocyte,
the glomerular visceral epithelial cell, and that dysfunction
and structural changes in podocytes alter the glomerular
filtration barrier leading to proteinuria.23 Investigations
suggest that podocyte injury over time can result in cell
loss, subsequent podocytopenia, tuft adhesion, and
segmental glomerulosclerosis.24-28 Low birth weight
and prematurity, which may compromise nephron and
podocyte endowment, are associated with a more rapid
decline of kidney function in patients with FSGS.29 In
experimental model systems of FSGS, targeted podocyte
depletion is associated with both higher levels of pro-
teinuria and progressive glomerular scarring. This suggests
that proteinuria is tightly linked to the causative pathway
that leads to irreversible injury to the kidney.30 In patients
with biopsy-confirmed FSGS, podocyte depletion has also
been shown to correlate with proteinuria and disease
progression. Additionally, experimental data suggest that
filtered urinary proteins may directly cause tubular injury,
leading to inflammation and fibrosis.31 The exact
component of urinary protein, how, and in what settings
proteinuria results in progressive tubular damage remain
areas of controversy and investigation.32 Nevertheless,
taken together, the existing data support the biological
plausibility of proteinuria as a surrogate for effects on
disease progression in clinical trials of FSGS.
3
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Epidemiologic Associations Between Proteinuria

and Loss of Kidney Function in Adults

Observational studies provide the bulk of the evidence
supporting a relationship between proteinuria levels and
the loss of kidney function over time. Data from multiple
observational studies have shown that patients with
nephrotic syndrome have a significantly poorer prognosis
than non-nephrotic patients. Specifically, in a review
article that aggregated observational data from multiple
studies, approximately 50% of patients with nephrotic-
range proteinuria progressed to kidney failure over 6-8
years and within 3 years if proteinuria exceeded 10 g/day.
By contrast, the 10-year kidney survival exceeded 80% in
those with non-nephrotic proteinuria.33 Similarly, a
retrospective study of 250 patients showed that nephrotic
syndrome was associated with kidney failure in a multi-
variable analysis.34,35 Other studies have reported similar
findings: 5-year kidney survival rates of 60%-90% and 10-
year kidney survival rates of 40%-60% in patients with
nephrotic syndrome, considerably worse than patients
with subnephrotic proteinuria.34-36

An association between better preservation of kidney
function with lower levels of proteinuria has also been
observed in longitudinal studies that examine proteinuria
over time in response to routine clinical treatment. In these
studies, higher levels of proteinuria, often assessed at a
single time before and for some time after treatment, have
been associated with a greater risk for progressive loss of
kidney function in patients with FSGS.37,38 Data also
indicate that pediatric and adult patients who achieve
lower levels of proteinuria in response to routine clinical
treatment have better preservation of kidney function.35,39

Achieving CR has consistently been associated with better
renal outcomes in primary FSGS.36,40-42 In the open label
extension of the DUET Trial, patients who achieved a CR at
any time during the follow-up period had a significantly
lower estimated glomerular filtration rate (eGFR) slope
and a diminished rate of eGFR loss (−0.5 to −1.0 mL/
minute/year) compared with those who never achieved
the CR (approximately −7 mL/minute/year). These pa-
tients also showed numerically fewer composite kidney
failure end points.43

Troyanov et al39 studied 281 patients older than 16
years of age with pathologic findings of FSGS and
nephrotic range proteinuria who were enrolled in the
Toronto Glomerulonephritis Registry. Over a median
follow-up of 65 months, 55 experienced a CR, 117 had a
PR, and 109 had NR. Achieving CR during follow-up was
associated with the best outcome with >90% kidney sur-
vival. Compared to NR, a PR, as defined previously, was
predictive of a slower rate of kidney function decline over
time (loss of 0.47 ± 0.65 vs 0.88 ± 1.00 mL/min/month)
and a lower risk of end-stage kidney disease (ESKD).
Among those who entered PR, the lower the level of
proteinuria achieved (<3.5 g, <2 g, vs <1 g) the slower the
eGFR decline per year during follow-up.39 Similarly, in a
4

study of 136 adults with FSGS and proteinuria > 3 g/day
treated at 5 centers in the United Kingdom, 5-year kidney
survival off dialysis was better in patients who achieved a
CR or PR as compared with those with NR (5-year kidney
survival of 94% and 53%, respectively).44

Epidemiologic Associations Between Proteinuria

and Loss of Kidney Function in Pediatric Patients

The relationship between proteinuria and loss of kidney
function in children and adolescents appears to be similar
to that seen in adults. Thirty-nine pediatric patients with
nephrotic syndrome and biopsy-confirmed FSGS treated
with steroids at a single Brazilian site were followed for a
mean of 7 years. As in adults, persistent nephrotic syn-
drome during follow-up was associated with progression
to kidney failure.19 Findings in 60 children with diagnosed
FSGS and a mean age of 16 years enrolled in the
Glomerular Disease Collaborative Network35 were similar
to those reported by Troyanov et al.39 In this study, 12
children achieved CR, 20 PR, and 28 NR. There was a
graded improvement in kidney survival between the cat-
egories, with CR associated with a 90% relative reduction
in risk of ESKD compared with NR. A similar relationship
was seen in data from 1,354 children with steroid resistant
nephrotic syndrome enrolled in the PodoNet Registry. In
this study, 10-year ESKD-free survival rates were 43%,
72%, and 94% in children who achieved NR, PR, and CR,
respectively.21

It is important to note that, to date, the studies in
children and adults that have explored the association
between proteinuria and loss of kidney function have
included a heterogenous population of patients with FSGS
and it is unclear whether and to what extent the under-
lying pathogenetic category/cause of disease might alter
these relationships.

Novel Definitions of Proteinuria Response and

Their Association With Loss of Kidney Function

As previously noted, proteinuria response to therapy in
patients with FSGS and nephrotic range proteinuria has
routinely been divided into 3 subcategories: CR, PR
(traditionally defined as ≥50% decline in proteinuria to a
level below 3.5 g/24 hours in adults or a UPCR of <2.0 in
pediatric patients), and NR. To determine whether an
alternative definition of PR could be developed that more
strongly associates with kidney outcomes than the con-
ventional definition, Troost et al45 analyzed data from 466
patients with biopsy-confirmed FSGS and an eGFR > 30/
min/1.73 m2 and proteinuria > 1 g/g who had a median
follow-up of 27 (IQR, 13-43) months. The analyses
included 5 independent cohorts (1 derivation and 4 vali-
dation cohorts); the median UPCR at entry into these co-
horts ranged from 2.4 to 4.2 g/g. Using receiver operator
curve methods, a novel definition of PR, termed the FSGS
partial remission end point (FPRE) (40% proteinuria
reduction and proteinuria < 1.5 g/g) was defined in the
AJKD Vol XX | Iss XX | Month 2024
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derivation cohort. Each patient in the validation cohort was
then classified as reaching the FPRE by months 1, 4, and 8
after baseline. When measured at months 4 and 8—that is,
at early times that could be used in a clinical trial to assess
for an interim response to an intervention—achieving the
FPRE was associated with long-term kidney outcomes (ie,
time to the composite of 50% decline in eGFR from
baseline and ESKD), a relationship that appeared to be
stronger than the conventional definition of PR.

Troost et al37 also evaluated the association between the
percentage change in UPCR and the annual rate of decline
in eGFR using data from 138 patients with steroid-resistant
FSGS enrolled in the US National Institutes of Health ran-
domized control FSGS trial with 78 weeks of follow-up.
This trial compared cyclosporine with mycophenolate
mofetil plus dexamethasone. Defining the proteinuria end
point as a continuous variable, as opposed to as a cate-
gorical variable (ie, CR, PR, or NR), would provide more
statistical power for the same sample size. In addition,
evaluating the end point as a percentage change could
enable enrollment over a broader range of baseline pro-
teinuria levels such as those included in this trial. In the
Troost study, a 1-unit reduction in log-transformed UPCR
over 26 weeks was associated with a 3.9 mL/min/1.73 m2

per year (95% CI, 2.0-5.8 mL/min/1.73 m2 per year)
slower rate of decline in eGFR, a difference that remained
significant after adjusting for CR. Lowering proteinuria by
40%-50% was associated with a 30%-40% reduction in the
annual rate of decline in eGFR; however, the impact on the
final level of proteinuria—nephrotic or sub-
nephrotic—was not assessed. There was also a relationship
between time-varying proteinuria and time to the com-
posite outcome of ESKD or 40% decline in eGFR, with a
hazard ratio per 1-unit reduction in log-transformed UPCR
over 26 weeks of 0.2 (95% CI, 0.1-0.4).

Treatment Effects on Proteinuria and Loss of

Kidney Function in Randomized Controlled Trials

To date, few randomized controlled trials have been con-
ducted in patients with FSGS. In one trial, 49 adults with
steroid-resistant FSGS and proteinuria > 3.5 g were placed
on low-dose prednisone and then were randomized to
placebo (n = 23) versus cyclosporine (n = 26).46 After 26
weeks, 3 patients (12%) receiving cyclosporine had ach-
ieved CR, and 15 (57%) had achieved PR, whereas only 1
of the patients (4%) in the placebo arm had achieved PR.
No CRs were reported in the placebo arm. Of the 19 pa-
tients who were evaluated through week 200, 2 out of 7
(29%) in the cyclosporine arm reached a 50% decline in
creatinine clearance compared with 6 out of 12 (50%) in
the placebo arm.

In another trial, 25 children with FSGS were random-
ized to receive cyclosporine or placebo for 6 months. At 6
months, a reduction in proteinuria was observed in the
cyclosporine arm (from 152 ± 162 mg/kg per 24 hours at
baseline to 37 ± 42 mg/kg) whereas no significant change
in proteinuria was reported in the placebo arm (from
AJKD Vol XX | Iss XX | Month 2024
167 ± 137 mg/kg per 24 hours at baseline to 195 ± 174).
Among patients with “technically acceptable” clearance
studies, there was a similar fractional decline in measured
GFR (values obtained before the initiation and after the
discontinuation of study drug) in the 2 groups (from
103 ± 37 to 83 ± 19 mL/min/1.73 m2 in the cyclosporine
group and from 86 ± 31 to 75 ± 31 mL/min/1.73 m2 in
the placebo group) over the 6-month period.47 Data on
long-term kidney outcomes in patients who participated in
the trial were not systematically captured.

The DUPLEX Study, investigating sparsentan versus
irbesartan in 371 patients with FSGS without known sec-
ondary causes and a UPCR of 1.5 g/g or greater, is the first
randomized controlled trial that incorporated the FPRE (ie,
achieving a 40% reduction in proteinuria and proteinuria
< 1.5 g/g) as an end point in a planned interim analysis
for accelerated approval.44 The clinical trial was not sub-
mitted for accelerated approval on the interim analysis of
the FPRE, in part based on the magnitude of treatment
effect between sparsentan versus the active control irbe-
sartan (FPRE of 42% vs 26% at 36 weeks) and FDA’s
request for 2-year eGFR data.48 Analysis of the 2-year data
after completion of the double-blind period demonstrated
a sustained antiproteinuric effect of sparsentan versus
irbesartan as measured by change in UPCR from baseline
and the proportion of patients achieving FPRE. However,
the effect on FPRE did not translate into a statistically
significant difference in eGFR slope between the study
arms at 108 weeks.49

Although these findings suggest that the treatment ef-
fects on FPRE may not predict relevant clinical outcomes,
further exploration of data from patients with FSGS is
needed to understand this issue and the potential utility of
FPRE as a reasonably like surrogate end point in clinical
trials of FSGS.
Conclusion

FSGS is not a single disease entity but rather a heteroge-
neous disorder that is an important cause of nephrotic
syndrome and kidney failure in children and adults. It is a
serious condition for which there is an urgent unmet need
for effective treatments. To facilitate drug development for
this condition, the KHI convened a multistakeholder work
group to evaluate potential surrogate end points that could
be used in clinical trials to support the approval of prod-
ucts for FSGS. We have focused on the data supporting
proteinuria as a surrogate end point.

Biologic plausibility coupled with compelling epide-
miologic data support the use of a sustained CR as a sur-
rogate end point in patients with primary FSGS with
nephrotic range proteinuria. In both children and adults
with primary FSGS with nephrotic range proteinuria,
achieving a CR is associated with highly favorable long-
term kidney survival. Moreover, given the role of the
podocyte in FSGS and the link between injury to the
podocyte and proteinuria, achieving CR plausibly reflects
5
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“remission” of the active underlying disease process in
patients with this condition. As such, this work group
believes the available data support the use of CR as a
validated surrogate end point and basis for traditional
approval of drugs intended to treat primary FSGS with
nephrotic range proteinuria. Although the available data
suggest that substantial reductions in proteinuria short of a
CR could also predict the effect of new treatments on the
loss of kidney function, further work is needed to support
the use of such end points as a basis for traditional or
accelerated approval.

The conventional definition of PR is quite broad and
spans a large range of quantitative reductions in proteinuria.
PR definitions also vary between adults and children. As
such, recent and future efforts focused on refining the
definition of PR, as well as evaluating the relationship be-
tween proteinuria, assessed as a continuous variable, and
loss of kidney function are critical. Future efforts are needed
to understand whether and to what extent the subcategory
or underlying cause of FSGS alters these relationships.

We believe many of the gaps in our understanding of
proteinuria as a surrogate end point can be addressed
through the sharing and analysis of patient-level data from
clinical trials, observational studies, and registries.45-50 In
IgA nephropathy, data sharing led to the development of
models describing the quantitative relationship between
treatment effects on proteinuria assessed relatively early
after initiation of therapy and (1) kidney outcomes and (2)
eGFR slope.50 The availability of such models, which have
been used by sponsors to design development programs to
support accelerated approval and to power the required
postmarketing confirmatory trials, has transformed the drug
development landscape for IgA nephropathy. We believe
such data sharing efforts could also transform the drug
development landscape for FSGS. Progress in identifying
effective therapies for patients with FSGS is more likely
when adequately validated proteinuria-based surrogate end
points are used in clinical trials in which enrollment is based
on mechanistic subtype and not lesion category. Efforts
spearheaded by the NephCure Foundation in partnership
with the International Society of Glomerular Disease, the
KHI, and National Kidney Foundation are underway to
bring together and analyze the available data from obser-
vational studies, interventional trials, and registries to
develop such models (https://www.is-gd.org/parasol).
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