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KDIGO 2021 CLINICAL PRACTICE GUIDELINE FOR THE
MANAGEMENT OF GLOMERULAR DISEASE

PLEASE NOTE: This guideline is being updated on a chapter-by-chapter basis. This guideline
contains outdated ¢ NCA-Associated Vasculitis (Chapter 9) and Lupus Nephritis

pte
(Chapter 10). Please see the KDIGO website for the 2024 updates to these chapters.
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Figure 24| Management of patients with IgAN who remain at high risk for progression after maximal supportive care. “IgAN with

rapidly progressive glomerulonephritis is covered in Practice Point 2.4.3. 'The TESTING study

shows early evidence of efficacy in patients who

had marked proteinuria (2.4 g/d average) at the expense of treatment-associated morbidity and mortality. ACEi, angiotensin-converting enzyme
inhibitor; ARB, angiotensin Il receptor blocker; BP, blood pressure, eGFR, estimated glomerular filtration rate; GN, glomerulonephritis; HBV,
hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; IgAN, immunoglobulin A nephropathy; TB, tuberculosis.
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IgAN at risk of progressive
kidney function loss

Manage the IgAN-specific In all patients, these should Manage the generic responses Cardiovascular

Driver for nephron loss . . ¥ 3
drivers for nephron loss be considered simultaneously to IgAN-induced nephron loss risk reduction

of IgA and IgA-IC mediated kidney injury and the impact of proteinuria ")crc?:::gle
formation on the tubulointerstitium

Interventions with reported Lifestyle modification

efficacy across populations

Nefecon
Systemic glucocorticoi RASi or DEARA + SGLT2i
Interventions with reported

efficacy in specific populations
(see Figure 4 in the full guideline)

Mycophenolate mofetil (China)
Hydroxychloroquine (China)
Tonsillectomy (Japan)

Stop synthesis of Reduce glomerular Blood
Treatment goal pathogenic forms Stop IgA/IgA-IC hyperfiltration, proteinuria

Figure 2| Treatment targets in immunoglobulin A nephropathy (IgAN) and the positioning of drugs included in this guideline.
Reflecting current understanding, Nefecon is shown as having a predominant effect on the production of pathogenic forms of IgA and IgA-
containing immune complexes (IgA-ICs), with an undetermined direct effect of systemically absorbed budesonide on the kidneys. Systemic
glucocorticoids have a well-documented anti-inflammatory effect within the kidneys and an undetermined direct effect on the production of
pathogenic forms of IgA and IgA-ICs. Strategies to manage the generic response to IgAN-induced nephron loss may also include the use of 3-
hydroxy-3-methyl-glutaryl-coenzyme A reductase inhibitors in selected patients. DEARA, dual endothelin angiotensin receptor antagonist;
RASi, renin-angiotensin system inhibitor; SGLT2i, sodium-glucose cotransporter-2 inhibitor.
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1.2 Diagnosis
Practice Point 1.2.1: Considerations regarding the diagnosis of immunoglobulin A nephropathy (IgAN):

« IgAN can be diagnosed only with a kidney biopsy, as there are no validated serum or urine
biomarkers for the diagnosis of IgAN.
« To ensure an early diagnosis and prompt treatment of IgAN, a kidney biopsy should be

considered in all adults with proteinuria 20.5 g/d (or equivalent) in whom IgAN is a possible
diagnosis and kidney biopsy is not contraindicated.

. Once a diagnosis of Ig2 ary causes.

« In cases of primary IgAN, determine the MEST-C (mesangial [M] and endocapillary [E]
hypercellularity, segmental sclerosis [S], interstitial fibrosis/tubular atrophy [T], and crescents
[C]) score according to the revised Oxford Classification.’
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1.3 Prognosis
Practice Point 1.3.1: Considerations regarding the prognosis of primary IgAN:

« Clinical and histologic data at the time of kidney biopsy can be used for risk stratification.
« The International IgAN Prediction Tools are a valuable resource to quantify short-term (up to 7
years from kidney biopsy) risk of progression and inform shared decision-making with patients.
« International IgAN Prediction Tool at biopsy — Adults
« International IgAN Prediction Tool post-biopsy — Adults

« International IgAN Prediction Tool at biopsy — Pediatrics
« International IgAN Prediction Tool post-biopsy — Pediatric
« The International IgAN Prediction Tools incorporate clinical information at the time of kidney
biopsy or at 1 or 2 years post-biopsy (Figure 1).
« There are no validated prognostic serum or urine biomarkers for IgAN other than estimated
glomerular filtration rate (eGFR) and proteinuria.
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IgA-dominant
glomerulonephritis

Consider secondary causes:
- IgA vasculitis
- IgA nephropathy secondary to:
- Viral infection (HIV, hepatitis) T .
: reat primary process
- Inflammatory bowel disease
- Autoimmune disease
- Liver cirrhosis
« IlgA-dominant infection-related GN

Idiopathic IgAN

Score the kidney biopsy
using the MEST-C score

Quantify progression risk at diagnosis using the
International IgAN Prediction Tool to inform discussions
with patients for shared decision-making

Enroll the patient in a disease registry,
if one is available

Patients and their caregivers should be provided information
on national and international patient advocacy organizations
for disease management education and peer support

Figure 2| Initial assessment and management of the patient with immunoglobulin A nephropathy (IgAN). GN, glomerulonephritis; HIV,
human immunodeficiency virus; MEST-C, mesangial (M) and endocapillary (E) hypercellularity, sesgmental sclerosis (S), interstitial fibrosis/tubular

atrophy (T), and crescents (C).
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1.4 Treatment

1.4.1 Defining patients with IgAN at risk of progressive loss of kidney function requiring treatment

Practice Point 1.4.1.1: Because patients with IgAN are at risk of progressive loss of kidney function if they have
proteinuria 20.5 g/d (or equivalent) while on or off treatment of IgAN, treatment or additional
treatment should be considered in all such cases.
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1.4.2 Defining a treatment goal in patients with IgAN at risk of progressive loss of kidney function

Practice Point 1.4.2.1: The treatment goal in patients with IgAN at risk of progressive loss of kidney function is to reduce
the rate of loss of kidney function to the physiological state (i.e., <1 ml/min/yr for most adults) for
the rest of the patient’s life. The only validated early biomarker to help guide clinical decision-

making is urine protein excretion, which should be maintained at a minimum of <0.5 g/d (or
equivalent), and ideally at <0.3 g/d (or equivalent), accepting that in some patients with extensive
kidney scarring, this may not be possible and that multiple treatment strategies, including non-
pharmacologic interventions, may be needed to achieve this.
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Driver for nephron loss —|

Treatment goal —|

Interventions with reported

efficacy across populations

Interventions with reported

efficacy in specific populations —|

(see Figure 4 in the full guideline)

2025

IgAN at risk of progressive
kidney function loss

Manage the IgAN-specific
drivers for nephron loss

Manage the generic responses
to IgAN-induced nephron loss

In all patients, these should
be considered simultaneously

Stop synthesis of Reduce glomerular Blood
pathogenic forms Stop IgA/IgA-IC hyperfiltration, proteinuria i
of IgA and IgA-IC mediated kidney injury and the impact of proteinuria pc ool
formation on the tubulointerstitium
Lifestyle modification
Nefecon Y

Systemic glucocorticoids RASi or DEARA + SGLT2i

Mycophenolate mofetil (China)
Hydroxychloroquine (China)
Tonsillectomy (Japan)

Always consider the option of a clinical trial

Cardiovascular
risk reduction

Figure 2| Treatment targets in immunoglobulin A nephropathy (IgAN) and the positioning of drugs included in this guideline.

Reflecting current understanding, Nefecon is shown as having a predominant effect on the production of pathogenic forms of IgA and IgA-
containing immune complexes (IgA-ICs), with an undetermined direct effect of systemically absorbed budesonide on the kidneys. Systemic
glucocorticoids have a well-documented anti-inflammatory effect within the kidneys and an undetermined direct effect on the production of
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2021

Proteinuria >1 g/d despite at least

3 months of optimized supportive care:
« BP management

« Maximally tolerated dose of ACEi/ARB

Not applicable to « Lifestyle modification Not applicable to:
variant forms of IgA: « Address cardiovascular risk + IgA vasculitis
« IgA deposition with = IgA nephropathy
minimal change disease secondary to:
« IgAN with acute kidney - Viral (HIV, hepatitis)
injury Consider enrollment -Inflammatory bowel
« IgAN with a rapidly in a clinical trial disease
progressive - Autoimmune disease
glomerulonephritis - Cirrhosis
«IgA-dominant
postinfectious GN
eGFR <30 mlI/min/1.73 m? eGFR 2 30 ml/min/1.73 m?
Specific populations:
« Japanese - consider
Toxicity risk stratification: tonsillectomy
+ Advanced age « Chinese - consider
. Metapolic syndrome mycophenolate mofetil as
+ Obesity a glucocorticoid-sparing
« Latent infection agent
(TB, HIV, HBV, HCV)
Consider maximal Risk/benefit profile ofytmm:olds
supportive care  should be individually discussed"
Figure 24| Management of patients with IgAN who remain at high risk for progression after I supportive care. IgAN with

rapidly progressive glomerulonephritis is covered in Practice Point 2.4.3. "The TESTING study'“” shows early evidence of efficacy in patients who
had marked proteinuria (2.4 g/d average) at the expense of treatment-associated morbidity and mortality. ACEi, angiotensin-converting enzyme
inhibitor; ARB, angiotensin Il receptor blocker; BP, blood pressure, eGFR, estimated glomerular filtration rate; GN, glomerulonephritis; HBV,
hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; IgAN, immunoglobulin A nephropathy; TB, tuberculosis.

pathogenic forms of IgA and IgA-ICs. Strategies to manage the generic response to IgAN-induced nephron loss may also include the use of 3-
hydroxy-3-methyl-glutaryl-coenzyme A reductase inhibitors in selected patients. DEARA, dual endothelin angiotensin receptor antagonist;
RASI, renin-angiotensin system inhibitor; SGLT2i, sodium-glucose cotransporter-2 inhibitor.
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Figure 2| Treatment targets in immunoglobulin A nephropathy (IgAN) and the positioning of drugs included in this guideline.
Reflecting current understanding, Nefecon is shown as having a predominant effect on the production of pathogenic forms of IgA and IgA-
containing immune complexes (IgA-ICs), with an undetermined direct effect of systemically absorbed budesonide on the kidneys. Systemic
glucocorticoids have a well-documented anti-inflammatory effect within the kidneys and an undetermined direct effect on the production of
pathogenic forms of IgA and IgA-ICs. Strategies to manage the generic response to IgAN-induced nephron loss may also include the use of 3-
hydroxy-3-methyl-glutaryl-coenzyme A reductase inhibitors in selected patients. DEARA, dual endothelin angiotensin receptor antagonist;
RASI, renin-angiotensin system inhibitor; SGLT2i, sodium-glucose cotransporter-2 inhibitor.
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« Address cardiovascular risk

minimal change di
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« IgAN with a rapidly
progressive
glomerulonephritis

eGFR <30 mI/min/1.73 m?

Consider enrollment
in a clinical trial

eGFR 2 30 mi/min/1.73 m*

Not applicable to:

« IgA vasculitis

= IgA nephropathy
secondary to:
- Viral (HIV, hepatitis)
- Inflammatory bowel
disease
- Autoimmune disease
- Cirrhosis

«IgA-dominant
postinfectious GN

Specific populations:
« Japanese - consider

Toxicity risk stratification: tonsillectomy
+Advanced age « Chinese - consider
. Metapollc syndrome mycophenolate mofetil as
+ Obesity a glucocorticoid-sparing
« Latent infection agent
(TB, HIV, HBV, HCV)
Consider maximal ‘-mmaw
Figure 24| Management of patients with IgAN who remain at high risk for progression after I supportive care. IgAN with

rapidly progressive glomerulonephritis is covered in Practice Point 2.4.3. "The TESTING study'“” shows early evidence of efficacy in patients who
had marked proteinuria (2.4 g/d average) at the expense of treatment-associated morbidity and mortality. ACEi, angiotensin-converting enzyme
inhibitor; ARB, angiotensin Il receptor blocker; BP, blood pressure, eGFR, estimated glomerular filtration rate; GN, glomerulonephritis; HBV,
hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; IgAN, immunoglobulin A nephropathy; TB, tuberculosis.
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Figure 2| Treatment targets in immunoglobulin A nephropathy (IgAN) and the positioning of drugs included in this guideline.
Reflecting current understanding, Nefecon is shown as having a predominant effect on the production of pathogenic forms of IgA and IgA-
containing immune complexes (IgA-ICs), with an undetermined direct effect of systemically absorbed budesonide on the kidneys. Systemic
glucocorticoids have a well-documented anti-inflammatory effect within the kidneys and an undetermined direct effect on the production of
pathogenic forms of IgA and IgA-ICs. Strategies to manage the generic response to IgAN-induced nephron loss may also include the use of 3-
hydroxy-3-methyl-glutaryl-coenzyme A reductase inhibitors in selected patients. DEARA, dual endothelin angiotensin receptor antagonist;
RASI, renin-angiotensin system inhibitor; SGLT2i, sodium-glucose cotransporter-2 inhibitor.

e
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= IgA nephropathy
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- Viral (HIV, hepatitis)
- Inflammatory bowel
disease
- Autoimmune disease
- Cirrhosis

«IgA-dominant
postinfectious GN

Specific populations:
« Japanese - consider

Toxicity risk stratification: tonsillectomy
+Advanced age « Chinese - consider
. Metapollc syndrome mycophenolate mofetil as
+ Obesity a glucocorticoid-sparing
« Latent infection agent
(TB, HIV, HBV, HCV)
Consider maximal ‘-mmaw
Figure 24| Management of patients with IgAN who remain at high risk for progression after I supportive care. IgAN with

rapidly progressive glomerulonephritis is covered in Practice Point 2.4.3. "The TESTING study'“” shows early evidence of efficacy in patients who
had marked proteinuria (2.4 g/d average) at the expense of treatment-associated morbidity and mortality. ACEi, angiotensin-converting enzyme
inhibitor; ARB, angiotensin Il receptor blocker; BP, blood pressure, eGFR, estimated glomerular filtration rate; GN, glomerulonephritis; HBV,
hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; IgAN, immunoglobulin A nephropathy; TB, tuberculosis.
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Figure 2| Treatment targets in immunoglobulin A nephropathy (IgAN) and the positioning of drugs included in this guideline.
Reflecting current understanding, Nefecon is shown as having a predominant effect on the production of pathogenic forms of IgA and IgA-
containing immune complexes (IgA-ICs), with an undetermined direct effect of systemically absorbed budesonide on the kidneys. Systemic
glucocorticoids have a well-documented anti-inflammatory effect within the kidneys and an undetermined direct effect on the production of
pathogenic forms of IgA and IgA-ICs. Strategies to manage the generic response to IgAN-induced nephron loss may also include the use of 3-
hydroxy-3-methyl-glutaryl-coenzyme A reductase inhibitors in selected patients. DEARA, dual endothelin angiotensin receptor antagonist;
RASI, renin-angiotensin system inhibitor; SGLT2i, sodium-glucose cotransporter-2 inhibitor.

eGFR <30 mI/min/1.73 m?

eGFR 2 30 mi/min/1.73 m*

Toxicity risk stratification:
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mycophenolate mofetil as
a glucocorticoid-sparing
agent
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Figure 24| Management of patients with IgAN who remain at high risk for progression after
rapidly progressive glomerulonephritis is covered in Practice Point 2.4.3. "The TESTING study'“” shows early evidence of efficacy in patients who
had marked proteinuria (2.4 g/d average) at the expense of treatment-associated morbidity and mortality. ACEi, angiotensin-converting enzyme
inhibitor; ARB, angiotensin Il receptor blocker; BP, blood pressure, eGFR, estimated glomerular filtration rate; GN, glomerulonephritis; HBV,
hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; IgAN, immunoglobulin A nephropathy; TB, tuberculosis.
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Always consider the option of a clinical trial

Figure 2| Treatment targets in immunoglobulin A nephropathy (IgAN) and the positioning of drugs included in this guideline.
Reflecting current understanding, Nefecon is shown as having a predominant effect on the production of pathogenic forms of IgA and IgA-
containing immune complexes (IgA-ICs), with an undetermined direct effect of systemically absorbed budesonide on the kidneys. Systemic
glucocorticoids have a well-documented anti-inflammatory effect within the kidneys and an undetermined direct effect on the production of
pathogenic forms of IgA and IgA-ICs. Strategies to manage the generic response to IgAN-induced nephron loss may also include the use of 3-
hydroxy-3-methyl-glutaryl-coenzyme A reductase inhibitors in selected patients. DEARA, dual endothelin angiotensin receptor antagonist;
RASi, renin-angiotensin system inhibitor; SGLT2i, sodium-glucose cotransporter-2 inhibitor.

Leicester

gNephrUpathy
Research Group




UNIVERSITY OF

LEICESTER iglt-\Q "‘

1.4.3 Managing the IgAN-specific drivers of nephron loss

Recommendation 1.4.3.1: We suggest treatment with a 9-month course of Nefecon for patients who are at risk
of progressive loss of kidney function with IgAN (2B).

Nephropathy
Research Group

Practice Point 1.4.3.1: Factors to consider before using Nefecon in patients with IgAN:
« A 9-month treatment course of Nefecon, a targeted-release formulation of budesonide, may not
result in a sustained clinical response in terms of proteinuria reduction or eGFR stabilization.
« Data on the safety and efficacy of additional courses of Nefecon are awaited.
« Nefecon’s approval status, labeled indication, and availability vary globally.
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Targeted-release budesonide versus placebo in patients with @ ®

IgA nephropathy (NEFIGAN): a double-blind, randomised,
placebo-controlled phase 2b trial

sca Lacatel, Bart 0
riolimestigate

\anda Ovtiz, Manuel Prage, Soren S Sovenses L o, foeheNEFIC

Summary
Background IgA nephropathy is thought 1o e associaled with mucosal Immune system dysi

as renal IgA deposition that leads to impairment and end-stage renal discase in 20-40% of patients within 10-20 yea
In this trial (NEFIGAN) we aimed to assess safety and cfficacy of a novel targeted-release formulation of budesonide
(TRE-budesonide), designed to deliver the drug to the distal ileurm in patients with IgA nephropathy.

Methods We did a randomised, double-blind, placebo-controlled phase 2b trial, comprised ol 6-month ru
S-month treatment, and 3month follow-up phises at 62 nephrology elinics across ten European countics. X
recruited patients aged at least 18 years with biopsy-confirmed primary IgA nephropathy and persistent proteinu
despite optimised renim-angiotensin system (RAS) blockade. We randomly allocated patients with @ computer
algorithm, with a fixed block size of three, in a 1:1:1 ratio 1o 16 mg/day TRF-budesanide, 8 mg/day
or placeho, stratified by baseline urine protein creatinine ratio (UPCR). Patients self-administered masked capsul
once daily, 1h before breakfast during the treatment phase. All patients continucd optimised RAS blockade treatment
throughout the trial. Our primary outcome was mean change from baseline in UPCR for the 9-month treatment
et, defined as all randomised paticats who took at least one dose of
icacy measurement. Safety was assessed in all patients who received
icalTrials.gov, number NCT01738035.

set. Overall, at 9 months TRE-Dudesonide (16 mgday plus 5 mg/da
with a 24-4% (SEM 7-75) decrease from baseline in mean UPCR (change in UPCR vs placebo 0-7
0-59-0-94; p=0-0066). At 9 months, mean UPCR had decreased by i

{0:71; 0:53-0-94; p=0-0092) and 21.5% in the 51

50 patients who received placebo iad an increase in mean UP The effect was sustained throughout
followup. Incidence of adverse events was similar in all groups (3 [88%) of 49 in the TRF-budesonide 16 mgjday
group, 48 [94%] of 51 in the TRF-budesonide 8 mg/day, and 42 [xm] of 50 controls). Two of 13 serious adverse events
were possibly associated with TRF-budesonide—dep vei {16 mg/day) and unexplained deterioration in
remal fo in follow-up (patients were tapered from 16 mgiday to 8 mpiday over 2 weeks and follow-up was
assessed 4 weeks later).

Interpretation TRE-budesonide 16 8 fday. added to optimiscd RAS blockude, reduced proteinuria in patients with
L nephropathy. This effect is of a reduced risk of furure progre a
Sonide could become th s specific treatment for IgA ey

..,m. of disease manifestation.
Funding Pharmalink AB.
Introduction cm {RAS| l-lo:m«lc with angiotensine
phropathy is The most prevalent chronic  enzyme inhibilors (ACFIS) ar angiolensin  recepior

worldwide, i paie blockers (ARBs) as e e patients with
g 10 nts  lgA nephropathy w ia of more than 1 g/day
progress to end iscase within 10-2 € frecomumcndition lovel 10), i sugs u\rup—lxﬂ'snnnnhx
nh':uwl:"\kwrn k. s for progre d-sta t recommende
renal disease are persistent prateinuria, hyperiension, @ proteinur than 1 gfday {re
reduced g]fn‘ iy el (COM S gidnay, Wl ) of more
Disease: Tmprosit than 1 g/day and GFR greater than 50 mT fmin per 1.73 m?
or glowerulonephritis. recommend renin-angiotensin despite 6 month aised RAS blockade, KD

wancet o Fublishod anlins Mach 28, 2017 httpJd doi or10.1016/50140.¢
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Results from part A of the multi-center,

double-blind, randomized,

clinical trial

) Ghook for updates

see commentary on f

placebo-controlled NeflgArd trial, which
evaluated targeted-release formulation of
budesonide for the treatment of primary

immunoglobulin A nephropathy

Jonathan Barratt', Richard Lafayette”, Jens Kristensen®, Andrew Stone”, Daniel Cattran®, Jiirgen Floege®,
Vladimir Tesar’, Herndn Trimarchi”, Hong Zhang”, Necmi Eren'", Alexander Paliege'' and

Brad H. Rovin'’; for the NeflgArd Trial Investigators

College of Medicine Biological Sciences and Psychology, University of Leicester, Leicester, UK: “Division of Nephrology, Department of
Medicine, Stanford University, Stanford, California, USA; *Callkditas Therapeutics AB, Stockholm, Sweden; *Stone Biostatistics Ltd., C
UK: *Division of Nephrology, Toronto General Hospital Research Institute, University of Toronto, Toronto, Ontario, Canada; “Departmy

of mpr.mtogy and Clinical Immune
lephrology, 1st School of Medicine and General

ology, Rheinisch Westfilische Technische Hochschule Aachen u".vmny Hospital, Aachen, Germany;
University Hospital, Charles University, Prague, Czech Republic:

’Nepmnbgy Service, Hospital Britdnico de Buenos Aires, Buenos Aires, Argentina; *Renal Division, mkmq University First Hosprml Peking
University Institute of Nephrology, Bejiing, China; "*Department of Nephrology, Kocaeli University, Kocaeli, Turkey; "' Division
Nephrology, Dcpallmcn( of Intemnal Medicine It University Hospital Carl Gustav Carus at the Technische Universitdt Dresden, Dresden
Germany; and "Division of Nephrology, the Ohio State University Wexner Medical Center, Columbus, Ohio, USA

The therapeutic potential of a novel, targeted-release
formulation of oral budesonide (Nefecon) for the treatment
of IgA nephropathy (IgAN) was first demonstrated by the
phase 2b NEFIGAN trial. To verify these findings, the phase
3 NefigArd trial tested the efficacy and safety of nine
months of treatment with Nefecon (16 mg/d) versus
placebo in adult patients with primary IgAN at risk of
progressing to kidney failure (ClinicalTrials.gov:
NCT03643965). NefigArd was a multicenter, randomized,
double-blind, placebo-controlled two-part trial. In Part A,
199 patients with IgAN were treated with Nefecon or
placebo for nine months and observed for an additional
three months. The primary endpoint for Part A was 24-hour
urine protein-to-creatinine ratio (UPCR) after nine months.
Secondary efficacy outcomes evaluated included estimated
glomerular filtration rate (eGFR) at nine and 12 months and
the UPCR at 12 months. At nine months, UPCR was 27%
lower in the Nefecon group compared with placebo, along
with a benefit in eGFR preservation corresponding to a 3.87
ml/min/1.73 m? difference versus placebo (both
significant). Nefecon was well-tolerated, and treatment-
emergent adverse events were mostly mild to moderate in
severity and reversible. Part B is ongoing and will be
reported on later. Thus, NefigArd is the first phase 3 IgA

Comespondence: frad H._ Fo. i of Nephrology, the Ohio State
University Wexner Medical Contr, 410 W 10th Avence, Columbus, o
43210, USA. Emait: Brod Rovin@osumce

"The Nefighrd Tral Investigators are listed in the Appendix
eceived 1 July 2022; revised 23 September 2022; accepted 29
S!pumbﬂ 2022; published online 19 October 2022

cney incermational (2023 103, 391402

nephropathy trial to show dinically important
improvements in UPCR and eGFR and confirms the findings
from the phase 2b NEFIGAN study.

Keey ntematono (2023 103, 391402

(ORDS: glomerular disease: g

3A nephropathy
Copyright © 2022, International Society of Nephrology. Published by
This is an open access a C BY-NC-ND license

coids; gut-associated lymphoid

A nephropathy (IgAN) is a mesangiopra
glomerulonephritis, characterized by the deposition o
galactose-deficient TgAl (Gd-IgAl)~containing immune

complexes in the glomerular mesangium.' These immune
complexes initiate a cascade of inflammatory events, eventu
eversible glomerulosclerosis and tubulointersti-
with loss of kidney function;
e discase (i.e., proteinuria >1
the risk of kidney failure may be up to 50% within 20 years.
* At the time the present study was initiated, no IgAN-specific
treatments were available, and guidelines recommended goal
directed supportive care comprising lifestyle change.
blood pressure control, and renin-angiotensin syste
blockade to reduce proteinuria.

There is accumulating evidence for the gut mucosal im
mune system and mucosal-derived Gd-IgAl in the patho-
genesis of primary IgAN. Peyer's patches are aggregations of
Iymphoid follicles, located in the mucosal layer of the intes-
tine, and concentrated in the ileum. They are part of the gut-
associated lymphoid system and serve as antigen sampling

391

Efficacy and safety of a targeted-release formulation of
budesonide in patients with primary IgA nephropathy
(NeflgArd): 2-year results from a randomised phase 3 trial

Richard ey g e firgen Flosss Vi @ irer, Al

Summary
Background IgA nephropathy is a chroic immune-mediated kidney disease and a major case of kidney failure
worldwide, The g Luuuhal immune system s implicated in its pathogenesis, and Nefecon is a novel, oral,
largeted-release fos n of b igned 1o act al the gul mucosal level. We |..w-m ings fie

2year, phase 3 ngm sl of Nelecon in patients with IgA nephropathy
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73 m1), and region {Asia-Pacif
staff were masked to treatment assignment throughout the 2-ycar trial, Optimiscd supportive care was also continued
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Summary
TgA nephropathy is a chronic i diated kidney disease and a major cause of kidney failure
wmldwude The gm ||mc0<z| immune system is implicated in its pathogenesis, and Nefecon is a novel, oral,
of ide designed to act at the gut mucosal level. We present findings from the

29 y:ar phaﬁe 3 NeflgArd trial of Nefecon in patients with IgA nephropathy.

Methods Tn this phase 3, multicentre, randomised, double-blind, placebo-controlled trial, adult patients (aged
218 years) with primary IgA nephropathy, estimated glomerular filtration rate (¢GFR) 35-90 mL/min per 1-73 m2,
and persistent proteinuria (urine protein—creatinine ratio =0-8 g/g or proteinuria 1 g/24 h) despite optimised renin-
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angiotensin system blockade were enrolled at 132 hospital-based clinical sites in 20 countries world Patients
were randomly assigned (L:1) to receive 16 mg/day oral capsules of Nefecon or matching placebo for 9 month:
followed by a 15-month obscrvational follow-up period off study drug. Randomisation via an interactive respons

ystem was stratified according to baseli inuria (<2 or 22 g/24 h), baseline ¢GER (<60 or =60 mL/min
per 1-73 m?), and region (Asia-Pacific, Europe, North America, or South America). Patients, investigators, and site
staff were masked to treatment assignment throughout the 2-year trial. Optimised supportive care was also continued
throughout the trial. The primary efficacy endpoint was time-weighted average of eGFR over 2 years. Efficacy and
safety analyses were done in the full analysis set (ie, all randomly assigned patients). The trial was registered on
ClinicalTrials.gov, NCT03643965, and is completed.

Findings Patients were recruited to the NeflgArd trial between Sept 5, 2018, and Jan 20, 2021, with 364 patients (182 per
treatment group) randomly assigned in the full analysis set. 240 (66%) patients were men and 124 (u%) we're women,
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and 275 (76%) identified as White The timeny eighted average of eGFR over 2 years showed a
treatment benefit with Nefecon versus placebo (difference 505 mL/min per 1.73 m2[95% C1 3-24t07-38], p(O -0001),
with a time-weighted average change of ~2. 47 mL/min per 1.73 m? (95% CI -3.88 to ~1-02) reported with Nefecon
and -7-52 mL/min per 1.73 m2 (-8-83 to -6-18) reported with placebo. The most I :
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reported
emergent adverse events during treatment with Nefecon were peripheral oedema (31 [17%] patients, vs placebo,
seven [4%] patients), hypertension (22 [12%] vs six [3%]), muscle spasms (22 [12%] vs seven [4%]), acne (20 [11%] vs
two [1%]), and headache (19 [10%] vs 14 [8%]). No treatment-related deaths were reported.

Interpretation A 9-month treatment period with Nefecon provided a clinically relevant reduction in eGFR decline and
a durable reduction in proteinuria versus placebo, providing support for a disease-modifying effect in patients with
TgA nephropathy. Nefecon was also well tolerated, with a safety profile as expected for a locally acting oral budesonide
product.
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discase characterised by 1gA deposition in the glomeruli! guidelines, published in 2021, recommend providing
lgA nephropathy is the most common primary optimised supportive care (blood pressure management,
glomerular  di globally and has scrious lifestyle modification, maximally tolerated  renin-
conscquences, including reduced life expectand st angiotensin - system  [RAS] inhibition to  reduce
paticnts with IgA nephropathy are cxpected to de protcinuria, and addressing cardiovascular risk). After
kidney failure, with up to 50% doing so within 2( supportive care, patients who remain at high risk for
presentation. Therefore, IgA ncphropathy place progressive chronic kidney discase should be considered
substantial burden on patients and health.care services  for a clinical trial, or for systemic glucocorticoids (if they
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158 (87%) of 182 patients in the Nefecon group and  treatment was high (171 [94%] patients in each treatment
165 (91%) of 182 in the placebo group received 9 months  group took at least 80% of the total capsules). The overall
of randomised treatment. Compliance with study rate of study completion was high and similar in both
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49.7% (41-6-56-6).

Results from the UACR analysis were consistent with
those for UPCR, with the Nefecon group showing a
46-3% (36-5-54.5) reduction in time-averaged UACR
between 12 and 24 months compared with the placebo

group (p<0-0001; appendix p 11). The proportion of

patients  without microhaematuria  during  the
observational follow-up period was significantly higher
in the Nefecon group than in the placebo group (in
patients with two or more urine dipstick results during
the observational period, 94 [59%] of 158 vs 59 [39%] of 152;
odds ratio for Nefecon vs placebo 2-5 [95% CI 1-6-4-1],
p=0-0001; appendix p 12). Results of other secondary
cfficacy analyses were generally supportive of the overall
beneficial effectof Nefecon treatment (appendix pp 13-14).

During the 9-month treatment period, Nefecon
16 mgfday was well tolerated, with a safety profile as
expected for a locally acting oral budesonide product.
[ due to rgent adverse
events occurred in 17 (9%) of 182 patients in the Nefecon
group and three (29) of 182 in the placcbo group (table 3).
‘Ireatment-emergent serious adverse events were
reported in 18 (10%) patients in the Nefecon group and
nine (5%) patients in the placebo group, with most
considered unrelated to study treatment (table 3), and no
discernible patierns in terms of body system or organ
(appendix p 15). During the 15-month observational
follow-up, the incidence of treatment-emergent adverse
events and treatment-emergent serious adverse events
was similar between the groups.

One death due to SARS-CoV-2 infection was reported
during Nefecon treatment in a patient with several risk
factors for COVID-19 mortality, and another patient
treated with Nefecon died from a cerebral haemorrhage
10-5 months after their last dose. Neither death was
considered to be related to study treatment. No treatment-
emergent ad events leading to death were reported
in the placebo group.

The most commonly reported treatment-emergent
adverse cvents during treatment with Nefecon were
peripheral oedema (31 [17%] of 182 patients vs placebo,
seven [4%] of 182 paticnts), hypertension (22 [12%] vs
six [3%]), muscle spasms (22 [12%)] vs seven [49%)] patients),
acne (20 [11%] vs two [1%]), and headache (19 [10%] vs
14[8%]); appendix p 15). These were generally non-scrious
adverse events and were of mild severity, and reversible
during or after treatment. In the Nefecon group, two
patients had hypertension events, and one patient had
both peripheral and face oedema cvents, all of which were
classed as serious; a fourth patient had a peripheral
oedema cvent that was graded as severe (appendix p 15)
During the observational follow-up, frequencies of the
most commonly reported treatment-emergent adverse
events were similar in both treatment groups, including
of SARS-CoV-2 infection, which was the most frequently
reported event (26 [15%] of 175 patients in the Nefecon
group and 30 [17%] of 174 in the placebo group), among
patients who had a study visit during the observational
follow-up; appendix p 16).

The incidence of infections during treatment was
similar between treatment groups (63 [35%] of 182 patients
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Summary
TgA nephropathy is a chronic i diated kidney disease and a major cause of kidney failure
wmldwude The gm ||mc0<z| immune system is implicated in its pathogenesis, and Nefecon is a novel, oral,
of ide designed to act at the gut mucosal level. We present findings from the

29 y:ar phaﬁe 3 NeflgArd trial of Nefecon in patients with IgA nephropathy.

Methods Tn this phase 3, multicentre, randomised, double-blind, placebo-controlled trial, adult patients (aged
218 years) with primary IgA nephropathy, estimated glomerular filtration rate (¢GFR) 35-90 mL/min per 1-73 m2,
and persistent proteinuria (urine protein—creatinine ratio =0-8 g/g or proteinuria 1 g/24 h) despite optimised renin-
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angiotensin system blockade were enrolled at 132 hospital-based clinical sites in 20 countries world Patients
were randomly assigned (L:1) to receive 16 mg/day oral capsules of Nefecon or matching placebo for 9 month:
followed by a 15-month obscrvational follow-up period off study drug. Randomisation via an interactive respons

ystem was stratified according to baseli inuria (<2 or 22 g/24 h), baseline ¢GER (<60 or =60 mL/min
per 1-73 m?), and region (Asia-Pacific, Europe, North America, or South America). Patients, investigators, and site
staff were masked to treatment assignment throughout the 2-year trial. Optimised supportive care was also continued
throughout the trial. The primary efficacy endpoint was time-weighted average of eGFR over 2 years. Efficacy and
safety analyses were done in the full analysis set (ie, all randomly assigned patients). The trial was registered on
ClinicalTrials.gov, NCT03643965, and is completed.

Findings Patients were recruited to the NeflgArd trial between Sept 5, 2018, and Jan 20, 2021, with 364 patients (182 per
treatment group) randomly assigned in the full analysis set. 240 (66%) patients were men and 124 (u%) we're women,
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and 275 (76%) identified as White The timeny eighted average of eGFR over 2 years showed a
treatment benefit with Nefecon versus placebo (difference 505 mL/min per 1.73 m2[95% C1 3-24t07-38], p(O -0001),
with a time-weighted average change of ~2. 47 mL/min per 1.73 m? (95% CI -3.88 to ~1-02) reported with Nefecon
and -7-52 mL/min per 1.73 m2 (-8-83 to -6-18) reported with placebo. The most I :
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reported
emergent adverse events during treatment with Nefecon were peripheral oedema (31 [17%] patients, vs placebo,
seven [4%] patients), hypertension (22 [12%] vs six [3%]), muscle spasms (22 [12%] vs seven [4%]), acne (20 [11%] vs
two [1%]), and headache (19 [10%] vs 14 [8%]). No treatment-related deaths were reported.

Interpretation A 9-month treatment period with Nefecon provided a clinically relevant reduction in eGFR decline and
a durable reduction in proteinuria versus placebo, providing support for a disease-modifying effect in patients with
TgA nephropathy. Nefecon was also well tolerated, with a safety profile as expected for a locally acting oral budesonide
product.
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discase characterised by 1gA deposition in the glomeruli! guidelines, published in 2021, recommend providing
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glomerular  di globally and has scrious lifestyle modification, maximally tolerated  renin-
conscquences, including reduced life expectand st angiotensin - system  [RAS] inhibition to  reduce
paticnts with IgA nephropathy are cxpected to de protcinuria, and addressing cardiovascular risk). After
kidney failure, with up to 50% doing so within 2( supportive care, patients who remain at high risk for
presentation. Therefore, IgA ncphropathy place progressive chronic kidney discase should be considered
substantial burden on patients and health.care services  for a clinical trial, or for systemic glucocorticoids (if they
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158 (87%) of 182 patients in the Nefecon group and  treatment was high (171 [94%] patients in each treatment
165 (91%) of 182 in the placebo group received 9 months  group took at least 80% of the total capsules). The overall
of randomised treatment. Compliance with study rate of study completion was high and similar in both
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12 months, with a reduction in UPCR of

49.7% (41-6-56-6).

Results from the UACR analysis were consistent with
those for UPCR, with the Nefecon group showing a
46-3% (36-5-54.5) reduction in time-averaged UACR
between 12 and 24 months compared with the placebo

group (p<0-0001; appendix p 11). The proportion of

patients  without microhaematuria  during  the
observational follow-up period was significantly higher
in the Nefecon group than in the placebo group (in
patients with two or more urine dipstick results during
the observational period, 94 [59%] of 158 vs 59 [39%] of 152;
odds ratio for Nefecon vs placebo 2-5 [95% CI 1-6-4-1],
p=0-0001; appendix p 12). Results of other secondary
cfficacy analyses were generally supportive of the overall
beneficial effectof Nefecon treatment (appendix pp 13-14).

During the 9-month treatment period, Nefecon
16 mgfday was well tolerated, with a safety profile as
expected for a locally acting oral budesonide product.
[ due to rgent adverse
events occurred in 17 (9%) of 182 patients in the Nefecon
group and three (29) of 182 in the placcbo group (table 3).
‘Ireatment-emergent serious adverse events were
reported in 18 (10%) patients in the Nefecon group and
nine (5%) patients in the placebo group, with most
considered unrelated to study treatment (table 3), and no
discernible patierns in terms of body system or organ
(appendix p 15). During the 15-month observational
follow-up, the incidence of treatment-emergent adverse
events and treatment-emergent serious adverse events
was similar between the groups.

One death due to SARS-CoV-2 infection was reported
during Nefecon treatment in a patient with several risk
factors for COVID-19 mortality, and another patient
treated with Nefecon died from a cerebral haemorrhage
10-5 months after their last dose. Neither death was
considered to be related to study treatment. No treatment-
emergent a events leading to death were reported
in the placebo group.

The most commonly reported treatment-emergent
adverse cvents during treatment with Nefecon were
peripheral oedema (31 [17%] of 182 patients vs placebo,
seven [4%] of 182 paticnts), hypertension (22 [12%] vs
six [3%]), muscle spasms (22 [12%)] vs seven [49%)] patients),
acne (20 [11%] vs two [1%]), and headache (19 [10%] vs
14[8%]); appendix p 15). These were generally non-scrious
adverse events and were of mild severity, and reversible
during or after treatment. In the Nefecon group, two
patients had hypertension events, and one patient had
both peripheral and face oedema cvents, all of which were
classed as serious; a fourth patient had a peripheral
oedema cvent that was graded as severe (appendix p 15)
During the observational follow-up, frequencies of the
most commonly reported treatment-emergent adverse
events were similar in both treatment groups, including
of SARS-CoV-2 infection, which was the most frequently
reported event (26 [15%] of 175 patients in the Nefecon
group and 30 [17%] of 174 in the placebo group), among
patients who had a study visit during the observational
follow-up; appendix p 16).

The incidence of infections during treatment was
similar between treatment groups (63 [35%] of 182 patients
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9-month treatment period* 15-month observational follow- ‘.

up periodt

Nefecon Placebo Nefecon Placebo
16 mg/day (n=182) 16 mg/day (n=174)%
(n=182) (n=175)%

All treatment-emergent 159 (87%) 125 (69%) 127 (73%) 124 (71%)
adverse events
Mild 93 (51%) 62 (35%) 73 (42%)
Moderate 57 (31%) 49 (28%) 43 (25%)
Severe 9 (5%) 16 (9%) 8 (5%)
Any treatment-emergent 18 (10%) 14 (8%) 14 (8%)
serious adverse events

Any treatment-related 4 (2%) ) 1(1%)
treatment-emergent
serious adverse events

Any treatment-emergent 1 (1%)
adverse events leading to
death

Any treatment-emergent 17 (9%)
adverse events leading to
discontinuation of study

treatment

Data are number of patients (%). NA=not applicable. *Includes adverse events that started or worsened during
treatment, up to 14 days (inclusive) after the last treatment dose (ie, the last dose the patient received including the
tapering period, regardless of treatment duration). Five patients (two in the Nefecon group and three in the placebo
group) did not start study treatment. tIncludes adverse events that started more than 14 days after the last treatment
dose. tNumber of patients who had a study visit during the observational follow-up period.

Table 3: Key safety variables (full analysis set)
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1.4.3 Managing the IgAN-specific drivers of nephron loss

Recommendation 1.4.3.1: We suggest treatment with a 9-month course of Nefecon for patients who are at risk
of progressive loss of kidney function with IgAN (2B).

Practice Point 1.4.3.1: Factors to consider before using Nefecon in patients with IgAN:
« A 9-month treatment course of Nefecon, a targeted-release formulation of budesonide, may not
result in a sustained clinical response in terms of proteinuria reduction or eGFR stabilization.
« Data on the safety and efficacy of additional courses of Nefecon are awaited.
« Nefecon’s approval status, labeled indication, and availability vary globally.

Recommendation 1.4.3.2: In settings where Nefecon is not available, we suggest that patients who are at risk of
progressive loss of kidney function with IgAN be treated with a reduced-dose sys-
temic glucocorticoid regimen combined with antimicrobial prophylaxis (2B).

Practice Point 1.4.3.2: Reduced-dose systemic glucocorticoid regimen:

« Methylprednisolone (or equivalent) 0.4 mg/kg/d (maximum 32 mg/d) for 2 months followed by
dose tapering by 4 mg/d each month for a total of 6-9 months.

« The conversion of methylprednisolone to commonly used forms of systemic glucocorticoids is as
follows: 1 mg of methylprednisolone equals 1.25 mg of prednisone or prednisolone.

« Treatment with systemic glucocorticoids should incorporate antimicrobial prophylaxis against
Pneumocystis jirovecii and antiviral prophylaxis in hepatitis B carriers, along with gastro-
protection and bone protection according to national guidelines.

Practice Point 1.4.3.3: Factors that increase the risk of toxicity of systemic glucocorticoids:

eGFR <30 ml/min per 1.73 m*

Diabetes and prediabetes

Obesity

Latent infections (e.g., viral hepatitis and tuberculosis)
Active peptic ulceration

Uncontrolled psychiatric illness

Osteoporosis

Cataracts
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The NEW ENGLAND JOURNAL of MEDICINE

| Investigation
Effect of Oral Methylprednisolone on Clinical Outcomes
in Patients With IgA Nephropathy
The TESTING Randomized Clinical Trial

Jicheng Lv, MD; 4,:n¢m.. PhD: Muh Geat l\\’Jrq,. FhD; "1*.'1“ Jardine, PhD; Michelle Hiaduneswich, MO;

Intensive Supportive Care plus
Immunosuppression in IgA Nephropathy

Thomas Rauen, M.D., Frank Eitner, M.D., Christina Fitzner, M.Sc.,
Claudia Sommerer, M.D., Martin Zeier, M.D., Britta Otte, M.D., Ulf Panzer, M.D.,
Harm Peters, M.D., Urs Benck, M.D., Peter R. Mertens, M.D.,

Uwe Kuhlmann, M.D., Oliver Witzke, M.D., Oliver Gross, M.D.,

Volker Vielhauer, M.D., Johannes F.E. Mann, M.D., Ralf-Dieter Hilgers, Ph.D.,
and Jurgen Floege, M.D., for the STOP-IgAN Investigators*

eaine m— _

After ten years of follow-up, no difference between | cwomses Research
supportive care plus immunosuppression see commentary on page 836
and supportive care alone in IgA nephropathy JAMA | Original Investigation

o e i P oot Bukieh U aenc, pete B e v Kammanto 2 Effect of Oral Methylprednisolone on Decline in Kidney Function

Oliver Witzke'', er Gross'?, Volker Vielhaue! ohannes FE. Mann ', Ralf-Dieter Hilgers® and

Jiirgen Floege ; for the STOP-IgAN Investigators or Kidney Failure il‘l PatientS With IgA Nephl’Opathy

"Division of Nephrology and Clinical Immunology, RWTH Aachen University, Aachen, Germany; *Department of Medical Statistics, RWTH h d O d I tat I . I

Aachen University, Aachen, Germany; *Bayer AG, Kidney Diseases Research, Wuppertal, Germany; *Department of Nephrology and Renal T e TESTI N G Ra naomize C Inica TI’I d

Center Heidelberg, University of Heidelberg, Heidelberg, Germany; *Internal Medicine D, Department of Nephrology, Hypertension and

Rheumatology, University Hospital Muenster, Muenster, Germany; “Division of Nephrology, University Medical Center Hamburg- ’ ' g Y ) ) )

Eppendorf, Hamburg, Germany; "Department of Nephrology, Charité Campus Mitte, Charité-Universitatsmedizin Beriin, Berlin, Germany; Jicheng Lv, MD; Muh Geot Wong, PhD; Michelle A. Hladunewich, MD; Vivekanand Jha, MD; Lai Seong Hooi, MB, BChir; Helen Monaghan, BSc;
Niepﬁ,f;:;;' ;:;ﬁi‘::g;ﬂ;’"g:;ﬁf:::‘;;:::nm;"g":g‘g:’;‘;jz;fj:,’fjf” Mﬁ;;:;‘::i; Gij;'ﬂ"ﬂ"ﬂ';" ,mg’:’g;zf " Minghui Zhao, MD; Sean Barbour, MD, PhD; Meg J. Jardine, PhD; Heather N. Reich, MD; Daniel Cattran, MD; Richard Glassock, MD; Adeera Levin, MD;
Central Ho';puaw;:men, Bremen, Germany: "' Department of Infectious Diseases, University Hospital Essen, University of Duisburg-Essen, David C. Wheeler, MD; Mark Woodward, PhD; Laurent Billot, MSc, MRes; Sandrine Stepien, MSc; Kris Rogers, PhD; Tak Mao Chan, MD; Zhi-Hong Liu, MD;
Essen, Germany; "*Cinic for Nephrology and Rheumatofogy, University Medical Center Goettingen, Goettingen, Germany; David W. Johnson, MBBS, PhD; Alan Cass, PhD; John Feehally, MD; Jiirgen Floege, MD; Giuseppe Remuzzi, MD; Yangfeng Wu, MD; Rajiv Agarwal, MD
"*Nephrologisches Zentrum, Medizinische Kiinik und Poliklinik 1V, Klinikum der Universitdt Miinchen, LMU Minchen, Munich, Germany; 3 X 4 £ S ’ Y, ML 008 85, N PP - MD:; Yangfeng Wu, MD: Rajiv Ag oA
and "KfH Kidney Center Munich-Schwabing and Department of Medicine IV, University of Erlangen, Erlangen, Germany Hong Zhang, MD, PhD; Vlado Perkovic, MBBS, PhD; for the TESTING Study Group
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e eTable 4 (modified): Serious Adverse events randomized by group overall

Research

Methylprednisolone
(N =257)
Number of SAE 37

JAMA | Original Investigation

Effect of Oral Methylprednisolone on Decline in Kidney Function . .
or Kidney Failure in Patients With IgA Nephropathy Number.of patients with atieast one SAE (%)

The TESTING Randomized Clinical Trial Hospitalization/prolonged hospitalization 28 (11)
Resulted in death 4(2)

Jicheng Lv, MD; Muh Geot Wong, PhD; Michelle A. Hladunewich, MD; Vivekanand Jha, MD; Lai Seong Hooi, MB, BChir; Helen Monaghan, BSc;
Minghui Zhao, MD; Sean Barbour, MD, PhD; Meg J. Jardine, PhD; Heather N. Reich, MD; Daniel Cattran, MD; Richard Glassock, MD; Adeera Levin, MD;
David C. Wheeler, MD; Mark Woodward, PhD; Laurent Billot, MSc, MRes; Sandrine Stepien, MSc; Kris Rogers, PhD; Tak Mao Chan, MD; Zhi-Hong Liu, MD;

David W. Johnson, MBBS, PhD:; Alan Cass, PhD; John Feehally, MD:; Jiirgen Floege, MD; Giuseppe Remuzzi, MD; Yangfeng Wu, MD; Rajiv Agarwal, MD; H
Hong Zhang, MD, PhD; Vlado Perkovic, MBBS, PhD; for the TESTING Study Group 'mporta nt med'cal event 2 (08)

Persistent/significant disability/incapacity 1(0.4)

Life-threatening 4(2)

Number of patients reporting the following SAE of special interest per protocol
Severe infection requiring hospitalization 17 (7)
Pneumocystis Jirovecii pneumonia 4(2)
A) Mean 24 hour protein excretion by randomized group over time Pneumonia or respiratory tract infection 3(1)
Sepsis 2(0.8)
Urinary tract infection 2(0.8)

Mean Plot over time and 95 % CI

Multiple skin infection 1(0.4)
Nocardia infection 1(0.4)
Cryptococcal meningitis 1(0.4)
Tuberculosis with bacterial infection 1(0.4)
Perianal abscess 1(0.4)
Acute febrileillness 0(0)
Other 1(0.4)
Gastrointestinal bleeding requiring hospitalization 3(1)

Urine protein (g/24-hour)

Clinical evidence fractures or osteoporosis 3(1)

New onset diabetes mellitus 2(0.8)

Methylprednisolone — — Placebo

Number of patients :

Placebo 246 217 200
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Agent
Antiplatelet agents
Anticoagulants

Azathioprine

Cyclophosphamide
Calcineurin inhibitors
Rituximab

Fish oil

Mycophenolate
mofetil (MMF)

Hydroxychloroquine

. Multiple agents have been evaluated, often in small studies in restricted populations, and they

failed to show a consistent benefit in IgAN (Figure 4).

Suggested usage
Not recommended
Not recommended

Not recommended

Not recommended
Not recommended
Not recommended

Not recommended

Chinese patients

In those patients in whom
glucocorticoids are being
considered MMF may be
used as a glucocorticoid-
sparing agent

Non-Chinese patients
There is insufficient evidence
to support the use of MMF

Chinese patients

In those patients who remain
at high risk of progression in
spite of optimized supportive
care

Non-Chinese patients

There is insufficient evidence
to support the use in those
patients

Remarks
No evidence of efficacy
No evidence of efficacy

No evidence of efficacy as monotherapy or when combined with
glucocorticoids

Unless in the setting of rapidly progressive IgAN
No evidence of efficacy
No evidence of efficacy

Patients who wish to take fish oil should be advised of the dose and
formulation used in the published clinical trials that reported efficacy.

Three RCTs have been conducted in China. The first from Hong Kong
(n=40, eGFR ~51 ml/min/1.73 m?) showed a significant reduction in
time-averaged proteinuria after MMF (1.5 to 2.0 g/day for 6 months)
was added to SC in patients with proteinuria >1 g/d.' An extended
6-year follow-up showed a lesser slope of eGFR decline and lower
probability of reaching kidney failure in MMF-treated patients.? The
second from around Jiangsu (n=176, eGFR >90 ml/min/1.73

m?), showed that MMF with low-dose glucocorticoids (0.4-0.6 mg/kg/d
prednisone) for 6 months was non-inferior to standard-dose glucocorti-
coids (0.8-1.0 mg/kg/d) for the treatment of incident IgAN presenting
with proliferative histologic lesions (E or C lesions with or without
necrosis) on kidney biopsy and proteinuria >1.0 g/d.> There were
significantly fewer glucocorticoid-related side effects in the combina-
tion-therapy arm. The third from Guangdong (n=170, eGFR 50
ml/min/1.73 m?), showed that MMF (initially, 1.5 g/d for 12 months,
maintained at 0.75-1.0 g/d for at least 6 months) and SC reduced the
frequency of the primary composite outcome (doubling of serum
creatinine, kidney failure, or death due to kidney or cardiovascular
causes, aHR 0.23; 95% Cl, 0.09-0.63) and CKD progression (aHR 0.23;
95% Cl, 0.1-0.57) compared to SC alone.* MMF was well tolerated in all
the 3 trials.

In three smaller RCTs of MMF in non-Chinese patients there was no
evidence for efficacy of MMF monotherapy: these were from Belgium
(n=34, inulin clearance ~71 ml/min/1.73 m?),° New York (n=32, eGFR
~39 ml/min/1.73 m? and required glomerulosclerosis or tubulointersti-
tial atrophy and fibrosis on kidney biopsy reflecting relatively advanced
CKD already)® and US/Canada (n=44, eGFR >90 ml/min/1.73 m?, MMF
versus omega-3 fatty acid).”

In a small, short-term RCT conducted in China, hydroxychloroquine
introduced to patients with proteinuria of 0.75-3.5 g/d despite optimized
ACEi/ARB reduced proteinuria by 48% versus 10% in the placebo group
at 6 months.®

Hydroxychloroquine has not been evaluated in non-Chinese patients.

Figure 4| Other pharmacologic therapies evaluated in immunoglobulin A nephropathy (IgAN). 'Tang et al.,** *Tang et al,** *Hou et al.,**
“Hou et al-** *Maes et al.,*® SFrisch et al,"” "Hogg et al.,* ®Liu et al.*” ACEi, angiotensin-converting enzyme inhibitor; aHR, adjusted hazard ratio;
ARB, angiotensin Il receptor blocker; CKD, chronic kidney disease; Cl, confidence interval; eGFR, estimated glomerular filtration rate; RCT,

randomized controlled trial; SC, standard of care.
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Practice Point 1.4.3.5: Tonsillectomy in IgAN:

« Tonsillectomy alone or with pulsed glucocorticoids may extend kidney survival and increase the
likelihoods of partial or complete remission of hematuria and proteinuria based on multiple,
mostly retrospective studies from Japan (Supplementary Table §5°°%),*%20%7%2°

« Tonsillectomy alone or with pulsed glucocorticoids is recommended in the Japanese Society of
Nephrology guidelines for the treatment of patients with IgAN.

« Tonsillectomy should not be performed as a treatment of IgAN in non-Japanese patients.
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Driver for nephron loss

Treatment goal <|:

Interventions with reported
efficacy across populations

Interventions with reported
efficacy in specific populations
(see Figure 4 in the full guideline)

IgAN at risk of progressive
kidney function loss

Cardiovascular
risk reduction

Manage the IgAN-specific
drivers for nephron loss

Manage the generic responses
to IgAN-induced nephron loss

In all patients, thefe should
be considered simuftaneously

Stop synthesis of

pathogenic forms

of IgA and IgA-IC
formation

Reduce glomerular
hyperfiltration, proteinuria
and the impact of proteinuria
on the tubulointerstitium

Blood
pressure
control

Stop IgA/IgA-IC
mediated kidney injury

Nefecon Lifestyle modification

Systemic glucocorticoids RASi or DEARA + SGLT2i

Mycophenolate mofetil (China)
Hydroxychloroquine (China)
Tonsillectomy (Japan)

Always consider the option of a clinical trial

Figure 2| Treatment targets in immunoglobulin A nephropathy (IgAN) and the positioning of drugs included in this guideline.
Reflecting current understanding, Nefecon is shown as having a predominant effect on the production of pathogenic forms of IgA and IgA-
containing immune complexes (IgA-ICs), with an undetermined direct effect of systemically absorbed budesonide on the kidneys. Systemic
glucocorticoids have a well-documented anti-inflammatory effect within the kidneys and an undetermined direct effect on the production of
pathogenic forms of IgA and IgA-ICs. Strategies to manage the generic response to IgAN-induced nephron loss may also include the use of 3-
hydroxy-3-methyl-glutaryl-coenzyme A reductase inhibitors in selected patients. DEARA, dual endothelin angiotensin receptor antagonist;
RASi, renin-angiotensin system inhibitor; SGLT2i, sodium-glucose cotransporter-2 inhibitor.
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1.4.4 Managing the responses to IgAN-induced nephron loss

Practice Point 1.4.4.1: For lifestyle and blood pressure targets for all patients with IgAN, please refer to Practice Point
1.4.2.2.

Recommendation 1.4.4.1: We recommend that all patients with IgAN be treated with an optimized maximally
tolerated dose of either an angiotensin-converting enzyme inhibitor (ACEi) or an
angiotensin |l receptor blocker (ARB) (1B).

Practice Point 1.4.4.2: Factors to consider before using an ACEi or ARB:

« All patients with IgAN should receive an ACEi or ARB at the maximally tolerated dose, except
patients with contraindications such as low blood pressure, bilateral renal artery stenosis, or
hyperkalemia, especially due to advanced CKD.

« As ACEi or ARB do not mitigate the IgAN-specific drivers of nephron loss, their use should not
preclude the concomitant introduction of therapies that target the drivers of IgAN or glomerular
inflammation as stated in Section 1.4.3 for patients who will likely benefit from them.

Leicester

gNephmpathy
Research Group
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1.4.4 Managing the responses to IgAN-induced nephron loss I g

Nephropathy
Practice Point 1.4.4.1: For lifestyle and blood pressure targets for all patients with IgAN, please refer to Practice Point Research Group

1.4.2.2.

Recommendation 1.4.4.1: We recommend that all patients with IgAN be treated with an optimized maximally
tolerated dose of either an angiotensin-converting enzyme inhibitor (ACEi) or an
angiotensin Il receptor blocker (ARB) (1B).

Practice Point 1.4.4.2: Factors to consider before using an ACEi or ARB:

« All patients with IgAN should receive an ACEi or ARB at the maximally tolerated dose, except
patients with contraindications such as low blood pressure, bilateral renal artery stenosis, or
hyperkalemia, especially due to advanced CKD.

« As ACEi or ARB do not mitigate the IgAN-specific drivers of nephron loss, their use should not
preclude the concomitant introduction of therapies that target the drivers of IgAN or glomerular
inflammation as stated in Section 1.4.3 for patients who will likely benefit from them.

Recommendation 1.4.4.2: We suggest that patients who are at risk of progressive loss of kidney function with
IgAN be treated with sparsentan (2B).

Practice Point 1.4.4.3: Factors to consider before using sparsentan in patients with IgAN:

. Sparsentan is a dual endothelin angiotensin receptor antagonist (DEARA) and should not be
prescribed together with a renin-angiotensin system inhibitor (RASi), because sparsentan already
combines RASi with an endothelin antagonist in a single molecule.

« Sparsentan’s approval status, labeled indication, and availability vary globally.
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Sparsentan in patients with IgA nephropathy: a prespecified
interim analysis from a randomised, double-blind, active-
controlled clinical trial

Hiddo | [ Heerspink, Jai Radhakrishnan, Charles F Alpers, Janathan Ramatt, Stewart Rieler, Ulysses Diva, Jula Inrig, Radko Kamers, Alex Mercer,
{rene L Noronha, Micheile N Riveault, Williom Rote, Brad Rovin, Howsrd Trachtman, Herr fuh Geot Wong, Viado Perkovic, for the

PROTECT Investigators®

Summary

Background Sparsentan is a novel, ule, dual and angi
receptor antagonist being examined in an ongoing phnse 3 lml m adults with IgA nephropathy. We report the
prespecified interim analysis of the primary proteinuria efficacy endpoint, and safety.

Methods PROTECT is an international, randomised, double-blind, active-controlled study, being conducted in
134 chmml practice sites in 18 tounlnes The srudv examines sparsentan versus irbesartan in adults (aged =18 years)
with biop: IgA nephrop: and p ia of 1-0 g/day or higher despite maximised renin-angiotensin
system inhibitor treatment for at least 12 weeks. Participants were randomly assigned in a 101 ratio to receive
sparsentan 400 mg once daily or irbesartan 300 mg once daily, stratified by estimated glomerular filtration rate at
screening (30 to <60 mL{min per 1-73 m2 and =60 mL/min per 173 m2) and urine prolein excretion al screening
(=1-75 gjday and >1.75 g/day). The primary efficacy endpoint was change from baseline to week 36 in urine protein—
creatinine ratio based on a 24-h urine sample, .|<sessed using mixed model repeated measures, Treatment-emergent
adverse events (TEAESs) were salely endpoints. All endpoints were ined in all participants who received at least
one dose of randomised treatment. The study is ongoing and is registered with ClinicalTrials.gov, NCT03762850.

Findings Belween Dec 20, 2018, and May 26, 2021, 404 participants were randomly assigned to sparsentan (n=202) or
irbesa (n=202) and received treatment. At week 36, the geometric least squares mean percent change from
Dbaseline in urine protein-creatinine ratio was statistically significantly greater in the sparsentan group (-49.8%) than
the irbesartan group (-15-1%), resulling in a between-group relative reduction of 41% (least squares mean ratio=0.59;
95% CI 0-51-0-69; |.v<0 0001). 'I'E»\Es with sparsentan were similar to irbesartan. There were no ases of severe
oedema, heart failure, ¥, or oedema-related discontinuati Bodyweight changes from baseline were
not different between the sp:useman and irbesartan groups.

Published Onne

SOL40-6736(23)00569-X

lited nthe xppmdlx ipp2 5)
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Nephrology, Columbia
University, New York, NY, USA
(Praf| Radhaknshnan MD);
Department of Laboratory
Medicine and Pathalegy,
University of Washington,
Seattie, WA, USA
{Praf CE Alpers MAD);

Interpretation Once-daily with sparsentan produced reduction in proteinuria ¢ 1 with
irbesartan in adults with IgA nephropathy. Safety of sparsentan was similar to irbesartan. Future analyses after
completion of the 2-year double-blind period will show whether these beneficial effects translate into a long-term

nephroprotective potential of sparsentan.

Funding Travere Therapeutics.
Copyright © 2023 Published by Elsevier Ltd, All rights reserved.

Introduction proteinuria of 1 g/day or higher have a greater risk of
Tmmunoglobulin A (TgA) nephropathy is the most  discase progression, and  additional treatment is
common primary glomerulonephritis and an important  recommended.

cause of kidney failure” Proteinuria has been  The use of RAS inhibitors as standard of care in IgA
consistently shown to be a risk factor for prog ¢ nephropathy is based on their well established pleiotropic
kidney function Joss in patients with IgA nephropathy,’  nephroprotective actions in a variety of kidney diseases
and remission of proteinuria is associated with improved  and indicates a contribution of its main effector,
kidney outcomes .’ Despite the risk of progressive kidney — angiotensin 1T, in the pathophysiclogy of TgA nephropat
discase and kidney failure, few therapeutic options are More recently, J(]\'ln((‘\ in our nnclvr\hndmu of the
available. The Kidney Disease Improving Clobal pathogenesis of IgA nephropathy show that endothelin-1
Oulcomes (KDIGO) guideline recommends the use of (ET-1) contributes to the pathophysiology of TgA
renin-angiotensin system (RAS) inhibitors in patients  nephropathy via activation of ET, receptors, leading to
with proteinuria more than 0.5 gfday' Following variety of effects including vasoconstriction, podocyte
3 months of RAS inhibitor treatment, patients with dysfunction, wbular injury, inflammation, and fibrosis.*

wora thelancet.com  Published online April 1, 2023 https://doi.org/10.1016/S0140- 6736(23)00569 X
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Efficacy and safety of sparsentan versus irbesartan in
patients with IgA nephropathy (PROTECT): 2-year results
from a randomised, active-controlled, phase 3 trial

Brad H Rovin®, Jonathan Barratt”, Hiddo ) L Heerspink, Charles £ Alpers, Stewart Bieler, Dong-Wan Chae, Uly Dive, fiirgen Ficege,
onald F Kahaa, Radko Komers, | auea Ann Kooienga, Richard i afayetre, Rart Maes, Rohert Matecki, Alex iercar,
nen Au Peh,

Vladinie Tesar, Howar A Tumiin, kuh Geat Wong, Viado Perkavic, on behalf of the
mmittee and PROTFCT lnuesti

Summary

B.\ckground ‘, a novel, i ive, singl lecule, dual endotheli i in receptor
i ly reduced proleinuria versus irbesarlan, an dll.yolrna 1 11 receptor blocker, at 36 weeks

(siimary codpoiat i paticats with rmanaglobulin A wephrogathy in'the phase'3 PROTECT \sials previousty

reported inlerim analysis. Here, we report kidney [unction and outcomes over 110 weeks from the double-blind final

analy

Methods PROTECT, a double-blind, ised, active: lled, phase 3 study, was done across 134 clinical practice
sites in 18 countries throughout |hp Americas, Asia, and Europe. Patients aged 18 years or older with biopsy-proven
primary IgA nephropathy and proteinuria of at least 1-0 g per day despite maximised renin-angiotensin system
inhibition for at least 12 weeks were randomly assigned (1:1) to receive sparsentan (target dose 400 mg oral sparsentan
once daily) or irbesartan (target dose 300 mg oral irbesartan once daily) based on a permuted-block randomisation
method. The primary endpoint was proteinuria change between treatment groups at 36 weeks, Secondary endpoints
included rate of change (slope) of the estimated glomerular filtration rate (¢GFR), changes in proleinuria, a composite of
kidney failure (confirmed 40% eGFR reduction, end-stage kidney disease, or all-cause mortality), and safety and
tolerability up t 110 weeks (rom randomisation. Secondary eflicacy oulcomes were assessed in the (ull analysis set and
satety was assessed in the safety set, both of which were defined as all patients who were randomly assigned and received
al least one dose of randomly assigned study drug. This trial is registered with ClinicalTrials.gov, NCT03762850.

Findings Between Dec 20, 2018, and May 26, 2021, 203 patients were randomly assigned to the sparsentan group and
203 to the irhbesartan group. One patient from each group did not receive the study drug and was excluded from the
efficacy and safety analyses (282 [70%] of 404 included patients were male and 272 [67%] were White) . Patients in the
sparsentan group had a slower rate of eGFR decline than those in the irbesartan group. eGER chronic 2-year slope
(weeks 6-110) was ~2.7 mL/min per 1-73 m? per year versus -3-8 mL/min per 1.73 m? per year (difference
1.1 mL{min per 1.73 m? per year, 95% C1 0.1 lo 2-1; p=0-037); lotal 2-year slope (day 1-week 110) was —2:9 mL/min
per 1:73 m? per vear versus ~3.9 mL/min per 1.73 m? per year (difference 1.0 mL/min per 1.73 m? per yvear,
95% CI -0-03 Lo 1-94; p=0.058), The significant reduclion in proleinuria al 36 weeks with sparsentan was maintained
throughout the study period; at 110 weeks, proteinuria, as determined by the change from bascline in urine protein-
to-creatinine ratio, was 40% lower in the sparsentan groupthan in the irbesartan group (—2-8%,95% C1 -49-810-35.0,
with sparsentan versus —4-4%, 158 to 8.7, with irbesartan; geometric leastsquares mean Tatio 0-60,
95% CI0-50 to 0-72). The composite kidney failure endpoint was reached by 18 (9%) of 202 paticnts in the sparsentan
group versus 26 (13%) of 202 patients in the irbesartan group (relative risk 0-7, 95% CI 0-4 to 1.2). Treatment-
emerpent adverse events were well balanced between sparsentan and irbesartan, with no new safety signals,

Interpretation Over 110 weeks, Ile’llnlﬂ)l \Mlh spatsenlau versus maximally titrated irbesartan in patients with
b resulted in significa inp and p: of kidney [unclion.

IgA !

Funding Travere Therapeulics.

Copyright © 2023 Elsevier Ltd. All rights reserved.

Introduction Current treatment options are limited' and it is
Immmmoglobulin A mephrapathy is the most common  only since December, 2021, that a small number of

primary glomerular disease worldwide' and is as approved treatments have bacome available in Europe and
with significant lifetime risk of kidney failuret the USA® 1gA nephropathy is usually found in
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Summary
Background a novel, non-i ive, single-molecule, dual in angiotensin receptor . I—

antagonist, significantly reduced proteinuria versus hesanan an angiotensin I receptor blocker, at 36 weeks " mLimin per 173 m* per year
(primary endpoint) in patients with immunoglobulin A nephropathy in the phase 3 PROTECT trial's previously !'7//doiai0i0él
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Methods PROTECT, a double-blind, randomised, active-controlled, phase 3 study, was done across 134 dlinical practice ..., c\euioiogy, ohio
sites in 18 countries throughout the Americas, Asia, and Europe. Patients aged 18 years or older v\lth biopSy-proven  siace University Wexner
pnmdry IgA nephropathy and proteinuria of at least 1.0 g per day despite i in system Columbus, OH,
hibition for at least 12 weeks were randomly assigned (1:1) to receive sparsentan (target dose 400 mg oral sparsentan ““"’""F“’:Zr"d’”"“ &
once daily) or irbesartan (target dose 300 mg oral nbesartn ance daily) based on a permuted-block randomisation  0rrrr el o
method. The primary endpoint was proteinuria change between treatment groups at 36 weeks. Secondary endpoints  Leicester General Hospital,
included rate of change (slope) of the estimated glomerular filtration rate (éGFR), changes in proteinuria, a composite of  Leicester, UK
kidney failure (confirmed 40% ¢GFR reduction, end-stage kidney discase, or allcause mortality), and safety and (el Barct o) Depatmenc
tolerability up to 110 weeks from randomisation. Secondary efficacy outcomes were assessed in the full analysis setand (e PRI decreases from baseline were observed in 24 h urine  frequently with sparsentan than irbesartan (=5 percentage
safety was assessed in the safety set, both of which were defined as all patients who were randomly assigned and received r_.,...a,.,,..,r.,;...;w, protein excretion, urine albumin-to-creatinine ratio, and  points) included dizziness (30 [15%] vs 13 [6%] patients)
at least one dose of randomly assigned study drug. This trial is registered with Clinical Trials.gov, NCT03762850. Netherlands; The George X ] Py % 3 LT urine albumin excretion with sparsentan versus and hypotension (26 [13%)] vs eight [496] patients). Serious
Institute for Global Health s S~ S irbesartan. Geometric least-squares mean adverse cvents were reported in
Findings Between Dec 20, 2018, and May 26, 2021, 203 patients were randomly assigned to the groupand LS e ’ » . - 53 67 o ’ - change from baseline in the urine albumin-to-creatinine 75 (37%) patients in the sparsentan group and
3 # : ! P % ¥ 1 5 2 7 5 s 71(359%) patients i 2 v
203 to the irbesartan group. One patient from each group did not receive the study drug and was excluded from the  vpevaic?ho), University of 2 s 0 2 0 ratio at each visit is shown in the appendix (p 12). 71(35%) patients in the irbesartan group, and treatment
efficacy and safety analyses (282 [70%] of 404 included patients were male and 272 [67%) were White) . Patients in the New SouthWoles, Sydney, Patients in the sparsentan group had complete emergentadverse eventsled to treatment discontinuation
i % A e NSW, Australs; Department of Flgure 2 SGER by viitup to waek 214 proteinuria remission (urine protein excretion <0-3 g in 21 (10%) and 18 (9%) paticnts, respectively. Treatment-
sparsentan group had a slower rate of eGFR decline than those in the irbesartan group. eGFR chronic 2-year slope Srvamntiny Chang oGFR atweek 6o 114 wa , d . y 5 S ] ¥ L
vecks. 6-110): was’ =2:7 L[ 73 m? RN 3.8 mL/mi 1.73 m? cear (diff Lalceatery Mibdicine snd SE per day) earlier and more frequently than those in the emergent adverse events of acute kidney injury
g“f" ol /mmin ) S / ':’"9;’; él S zpcl‘ ’ilo\s‘;')s‘:Zna]i o S/If";‘(::' ; ;wf’m'.’f‘: 5l ‘9 mi'f::: pelebg Vet irbesartan group (62 [31%] of 202 vs 23 [11%] of 202; occurred in 12 (6%) patients in the sparsentan group
% et PELTE Lo laglas il D ey A relative risk 2-5, 95% CI 1-6-4-1; appendix pp 13-M). and five (2%) paticnts in the irbesartan group
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USA (S Biler B, UA Diva PO, from all other prespecified sensitivity analys ;  slope: difference 1.0 mL/min per 1.73 m? per year, occurred in 157 (78%) patients in the sparsentan group led to treatment discontinuation).
throughout the study l"~‘"°‘.’ at 110 meeks; protsinutia; asdetsomined by the:change f"’m baseline in urine protein- v g mo, & omers wn, appendix p 10). An imbalance in intercurrent events was ~ 95% CI10-03-1.99; figure 3; appendix p 10). versus 106 (533%) patients in the irbesartan group (relative  Treatment-emergent adverse events of COVID-19 were
to-creatinine ratio, was 40% in in 2-8%,959% CI—49-810-35-0, P reaadom € Rore D) observed, particularly rates and reasons for premature  ‘The composite kidney failuze endpoint of confirmed risk 15, 95% C1 1-1-1-9). In the posthoc analysis, urine  reporled in 53 (26%) of 202 patients in the sparsentan
with sparsentan versus —4-4%, -15-8 to 8.7, with irbesartan; geometric l("“f-sflﬂms mean ratio 0-60, :“:’f"‘";“'l";‘;’:" treatment discontinuation (figure 1) and initiation of 40% eGFR reduction, end-stage kidney disease, or all- protein excretion of less than 0.5 g per day occurred in  group and 46 (23%) of 202 patients in the irbesartan group.
95% C10-50 to 0.72). The composite kidney failure endpoint was reached by 18 (9%) of 202 patients in the sparsentan  {5CHm PO 00 rescue immunosuppressive therapy (appendix p 11). A cause mortality was reached by 18 (9%) of 202 patients in 103 (51%) patients in the sparsentan group Hepatic treatment-emergent adverse events of interest of
group versus 26 (13%) of 202 patients in the irbesartan group (relative risk 0.7, 95% CI 0-4 to 1-2). Treatment- (5. chue phoj; ivisionof prespecified sensitivity analysis that used a modified the sparsentan group versus 26 (13%) of 202 in the versus 48 (249%) patients in the irbesartan group (relative
emergent adverse events were well balanced between sparsentan and irbesartan, with no new safety signals. Nephralogy, RWTH Aachen intention-to-treat approach f{including data from all irbesartan group (relative risk 0.7, 95% Cl 0-4-1.2; 1isk 2.1, 95% C11.5-2.9). occurred in five (29) patients in the sparsentan group and
Univessiy Hosplial, Ancheay randomly assigned and treated patients during the figure 4). Within this endpoint, 18 (9%) patients in the Blood pressure values over 110 weeks are reported in  seven (3%) patients in the irbesartan group. In the
Interpretation Over 110 weeks; treatment with sparsentan versus maximally titrated irbesartan in' patients with M“,';:,‘;',ﬁ;;”.,'fi"‘y‘;:ﬁ,ﬂ”‘ Jouble-blind period irrespective of premature treatment group versus 22 (11%) patients in the the appendix (p 15). Least-squares mean change from sparsentan and irbesartan groups, serious ~hepatic
TgA nephropathy resulted in signi inuria and ion of kidney function. TransplantationUnit, discontinuations) was supportive of benefit (difference irbesartan group had confirmed 40% ¢GFR reduction, bascline at week 110 in systolic and diastolic blood  treatment-cmergent adverse events were reported in zero
University of arf Aldo Moro, 1-2 ml{min per 1.73 m2 per year, 95% CI 0.2-2.2; nine (4%) versus 11 (5%) had end-stage kidney discase pressure was —3-8 mm Hg (95% C1 =55 to ~2-1) and and two (1%) patients. No cases of drug-induced liver
Funding Travere Therapeutics. Sar taly (Pof L esialdo D) figure 3; appendix p 10). Rescue immunosuppressive  and zero versus one (<1%) died. 3.4 mm Hg (4.6 to -2.2), respectively, with injury occurred in either group.
:;;A;;‘(f_”:ﬁv'::%x:;" medications were initiated sooner and more frequently At week 110, the geometric leastsquares mean sparsentan and —2.5 mm Hg (—4-3 to —0:8) and  Fypotension-associated treatment-emergent adverse
Copyright © 2023 Elsevier Ltd. All rights reserved. B e o with irbesartan than sparsentan (16 [8%] of 202 percentage change from basclinc in the urine protcin-to- 1.2 mm Hg (~2-5 0 0-0), respectively, with irbesartan.  cvents (hypotension, orthostatic hypotension, and blood
(D Kohan O); olorado vs six [39%] of 202) and were mostly corticosteroids  creatinine ratio was —42.8% (95% CI —49-8 to ~35.0) Treatment-emergent adverse events were reported in  pressure  systolic decreased) were reported in
itioduction Current treatment options are limited, and it s KidneyGreDemer,co,Ush (appendix p 11). In a prespecificd scnsitivity analysis  with sparsentan versus —4-4% (-15-8 to 87) with 187 (93%) of 202 paticnts in the sparscntan group and 33 (16%) patients in the sparsentan group and
Immunoglobulin A nephropathy is the most common only since December, 2021, that a small number of (A0 Ditonct xcluding affer im therapy  irbesartan (geometric leastsquares mean atio 0-60, 177 (88%) of 202 in the wbesartan grop (able 4). 13 (6%) patients in the irbesartan group, and led to
primary glomerular disease worldwide' and is associated  approved treatments have become available in Furope and UWMY‘;C ey use, the difference in chronic and total slopes again  95% Cl 0-50 to 0-72; table 3; figurc 5). At week 110, Treatment-emergent adverse events that occurred more  treatment discontinuation in three (1%) patients in the
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Efficacy and safety of sparsentan versus irbesartan in
patients with IgA nephropathy (PROTECT): 2-year results
from a randomised, active-controlled, phase 3 trial

Brad H Rovin®, Jonathan Barratt*, Hidda | L Heerspink, Charles E Alpers, Stewart Bieler, Dong-Wan Chae, Ulysses A Diva, firgen Floege,
Loreto Gesualdo, ula K Inrig, Donald £ Kohan, Radko Komers, Laura Ann Kooienga, Richard Lafayette, Bart Maes, Robert Matecki, Alex Mercer,
Irene L Noronha, Se Won Oh, Chen Au Peh, Manuel Praga, Priscila Preciado, Jai Radhakrishnan, Michelle N Rheault, William E Rote,
Sydney CW Tang, Viadimir Tesar, Howard Trachtman, Hemén Trimarchi, James A Tumlin, Muh Geot Wong, Viado Perkavic, on behalf of the

DUPRO steering committee and PROTECT Investigators?

Summary

Background a novel, i ive, single-molecule, dual i iotensin receptor
antagonist, significantly reduced proteinuria versus hesanan an angiotensin II receptor blocker, at 36 weeks
(primary endpoint) in patients with immunoglobulin A nephropathy in the phase 3 PROTECT trial's previously
reported interim analysis. Here, we report kidney function and outcomes over 110 weeks from the double-blind final
analysis.

Methods PROTECT, a double-blind, randomised, active-controlled, phase 3 study, was done across 134 clinical practice
sites in 18 countries throughout the Americas, Asia, and Europe. Patients aged 18 years or older mth biopsy-proven

hitps:ffdoi org10.1016/
S0140-6736(2302302-4
*Contributed equally
1PROTECT Investigators are:
listed inthe appendix (50 2-4)
Division of Nephrology, Ohio
State University Wexner

pnmary IgA nephropathy and proteinuria of at least 1.0 g per day despite i in system
inhibition for at least 12 weeks were randomly assigned (1:1) to receive sparsentan (target dose 400 mg oral sparsentan
once daily) or irbesartan (target dose 300 mg oral irbesartan once daily) based on a permuted-block randomisation
method. The primary endpoint was proteinuria change between treatment groups at 36 weeks. Secondary endpoints
included rate of change (slope) of the estimated glomerular filtration rate (eGFR), changes in proteinuria, a composite of
kidney failure (confirmed 40% eGFR reduction, end-stage kidney disease, or all-cause mortality), and safety and
tolerability up to 110 weeks from randomisation. Secondary efficacy outcomes were assessed in the full analysis set and
safety was assessed in the safety set, both of which were defined as all patients who were randomly assigned and received
at least one dose of randomly assigned study drug, This trial is registered with ClinicalTrials.gov, NCT03762850.

Findings Between Dec 20, 2018, and May 26, 2021, 203 patients were randomly assigned to the sp group and
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203 to the irbesartan group. One patient from each group did not receive the study drug and was excluded from the
efficacy and safety analyses (282 [70%) of 404 included patients were male and 272 [67%] were White) . Patients in the
sparsentan group had a slower rate of eGFR decline than those in the irbesartan group. eGFR chronic 2-year slope
(weeks 6-110) was —2-7 mL/min per 1-73 m2 per year versus —3-8 mL/min per 1-73 m2 per year (difference
1-1 mL/min per 1-73 m2 per year, 95% CI 0-1 o 2-1; p=0-037); total 2-year slope (day 1-week 110) was —2-9 mL/min
per 173 m2 per year versus —3-9 mL/min per 1-73 m? per year (difference 1-0 mL/min per 1-73 m2 per )ear.
95% CI-0-03 to 1-94; p=0-058). The signi reduction in ia at 36 weeks with was.
throughout the study period; at 110 weeks, proteinuria, as dc(crmmcd by the change from baseline in urine protein-
to-creatinine ratio, was 40% lower in th in 42-8%,95% CI-49-8t0-35-0,
with sparsentan versus —4-4%, -15-8 to 8.7, with irbesartan; geometric least-squares mean ratio 0-60,
95% C10-50 to 0-72). The composite kidney failure endpoint was reached by 18 (9%) of 202 patients in the sparsentan
group versus 26 (13%) of 202 patients in the irbesartan group (relative risk 0.7, 95% CI 0-4 to 1-2). Treatment-
emergent adverse events were well balanced between sparsentan and irbesartan, with no new safety signals.

\ntcrpmtatmn Over 110 weeks, hPatmenl w|ﬂ| sparsentan versus ‘maximally titrated irbesartan in patients with
IgA nephropathy resulted in of kidney function.

Funding Travere Therapeutics.

Copyright © 2023 Elsevier Ltd. Al rights reserved.

Introduction Current treatment options are limited,' and it is
Immunoglobulin A nephropathy is the most common  only since December, 2021, that a small number of

primary glomerular disease worldwide' and is associated  approved treatments have become available in Furope and
with  significant lifetime risk of kidney filure’ the USA* IgA nephropathy is usually found in
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Urine protein-to-creatinine ratio, g/g -428% (-49810-350)
469% (53410 395)
~56.0% (-62110-491)
~58.8% (~647 10-520)

Urine albumin-to-creatinine catio, gfg.
Urine albumin excretion, g per day
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59%( 1791079)
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spassentan group (1wo [1%) had hypotension, and

cvents of study drugrclted ocdema. Change in

one [<1%6] had orthostatic No patients
discontinued treatment due to heart failure or oedema.
There were no serious trearment-emergent adverse

189 191
10819
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Sparsentan Inbesartan
group (n=202)  group (n-202)
Any trestment-emergent adverse event 187193%) 177 88%)
advcrse cucnts in #5% of patients in1 groug
53026%)

Hyperkalaemia 32(16%)

Peripherslocde 31059 2402%)

Dirziness 30015%) 13(6%)

Headache 27(13%) 26 (13%)

Hypotension 2613%) B(4%)

Hypertension

Upper respiratory tract nfection

Fatique

Nasopharyngitis

Blood creatine phosphokinase increased

Covgh

Musde spasms

Arthrlgia

Proteinuria

Rackpain

Upse increased

Acute kidney injory

Gout

Pruritss

Diarrhoea

oo creatinine increased

Alanine aminotzansfersse increased

esophageal reflux disease

pairment
Urinary tact infoction
Hyperuricaemia
Painin extrerity
Aminatransferase clevations

Serious reatment-emergent adverse events ) 7105%)

covipag o0y 38(19%)
Chronic idney disease 60%) 6(3%)
Acute kidney injury 40%) 1(<t%)
20%) 1(%)
1) 20%)
201%) o
Appendicitis 1(4%) 20%)
Celluitis 1(1%) 20%)
COVID-19 pevmonia 11 201%)
1A nephropathy 1(<1%) 2(1%)
Meniscus injury 1(a1%) 20%)
(Table 4 continues an next p

oedema from no oedema at baseline to
severe oedema occurred in two (1%) patients in the
irbesartan group, and to moderate oedema occurred in
two (19) paticnts in the sparsentan group, Diurclic use
(started on or after initial study dose) was reported in
49 (249%) patients in the sparsentan group and
54 (27%) patients in the irbesartan group, and the most
frequently used class was thiazides (35 [179%)] vs 42 [21%]).
One patientdied in theirbesartan group (cardiorespiratory
arrest) and none died in the sparsentan group (table 4).

Mean bodyweight was 84-2 kg (SD 20-1) at bascline
and 83-8 kg (20-9) at week 110 with sparsentan and
84.7 kg (19-7) at baseline and 85.0 kg (19-0) at week 110
with irbesartan (appendix p 16). Mean potassium
concentration remained stable over 110 weeks (appendix
P9

Discussion

Sparsentan received aceelerated regulatory approval for
treatment of 1gA nephropathy based on the results of
PROTECT, which showed that patients in the sparsentan
group had significantly greater reductions in protcinuria
versus irbesartan (relative reduction of 41%) during
36 weeks of treatment.™ PROTECT continued until
week 114 to determine whether the proteinuria
advantage for paticnts who reccived sparsentan was
durable and to verify that this large decrease in
proteinuria translated into superior preservation of
kidney function versus those titrated to the maximal
approved irbesartan dosc. lmportantly, patients and
investigators remained masked to treatment during this
period. Over the course of the double-blind period, the
superior reduction of proteinuria in the sparsentan
group versus the irbesartan group was maintained with
a relative reduction of 40% at 110 weeks, similar to the
relative reduction observed at 36 weeks." As expected for
patients with IgA ncphropathy® the relationship
between the magnitude of proteinuria reduction and
rate of loss of kidney function was successfully shown
in PROTECT. Kidney function decline, assessed as
chronic or total ¢GER slope up to week 110, was lower
with sparsentan versus irbesartan, indicating better
preservation  of kidney function (chronic slope
~2.7 mLjmin per 1.73 m? per year vs —3-8 mLjmin
per 1.73 m2 per year; total slope -2-9 mLmin
per 1.73 m2 per year vs —3-9 ml/min per 1.73 m2
perycar). The difference in chronic slope (1-1 mLfmin
per 1.73 m? per year) between treatment groups reached
significance (p=0-037). For the total slope, although the
difference between groups was of similar magnitude,
favouring  sparsentan,  significence was  narrowly
missed (p-0-058). Sensitivity analyses for chronic and
total slopes that used a modified intention-to-treat
approach (all participants who reccived study drug) and
therefore had somewhat greater statistical power, or that
excluded data subsequent to initiation of rescue
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1.4.4 Managing the responses to IgAN-induced nephron loss I g

Nephropathy
Practice Point 1.4.4.1: For lifestyle and blood pressure targets for all patients with IgAN, please refer to Practice Point Research G;oup

1.4.2.2.

Recommendation 1.4.4.1: We recommend that all patients with IgAN be treated with an optimized maximally
tolerated dose of either an angiotensin-converting enzyme inhibitor (ACEi) or an
angiotensin Il receptor blocker (ARB) (1B).

Practice Point 1.4.4.2: Factors to consider before using an ACEi or ARB:

« All patients with IgAN should receive an ACEi or ARB at the maximally tolerated dose, except
patients with contraindications such as low blood pressure, bilateral renal artery stenosis, or
hyperkalemia, especially due to advanced CKD.

« As ACEi or ARB do not mitigate the IgAN-specific drivers of nephron loss, their use should not
preclude the concomitant introduction of therapies that target the drivers of IgAN or glomerular
inflammation as stated in Section 1.4.3 for patients who will likely benefit from them.

Recommendation 1.4.4.2: We suggest that patients who are at risk of progressive loss of kidney function with
IgAN be treated with sparsentan (2B).

Practice Point 1.4.4.3: Factors to consider before using sparsentan in patients with IgAN:

« Sparsentan is a dual endothelin angiotensin receptor antagonist (DEARA) and should not be
prescribed together with a renin-angiotensin system inhibitor (RASi), because sparsentan already
combines RASi with an endothelin antagonist in a single molecule.

« Sparsentan’s approval status, labeled indication, and availability vary globally.

Recommendation 1.4.4.3: We suggest that patients who are at risk of progressive loss of kidney function with
IgAN be treated with an SGLT2i (2B).

Practice Point 1.4.4.4: Factors to consider before using an SGLT2i in patients with IgAN:

« There was no requirement for patients with IgAN to be on an optimized maximally tolerated
dose of RASi for a minimum of 3 months for inclusion in the Study of Heart and Kidney
Protection With Empagliflozin (EMPA-KIDNEY) or the Dapagliflozin and Prevention of Adverse
Outcomes in Chronic Kidney Disease (DAPA-CKD) trial.

. Patients with IgAN included in EMPA-KIDNEY and DAPA-CKD likely had long-standing dis-
ease, based on their age and eGFR at randomization; therefore, there is uncertainty over the
value of SGLT2i, especially in younger patients with IgAN and relatively preserved kidney
function (eGFR >60 ml/min per 1.73 m?) (see Table 2).
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ORIGINAL ARTICLE

Dapagliflozin in Patients
with Chronic Kldney Disease

M.D

ABSTRACT

BACKGROUND
Patients with chronic kidney disease have a high risk of adverse kidney and cardio-
vascular outcomes. The effect of dapagliflozin in patients with chronic kidney
disease, with or without type 2 diabetes, is not known.

METHODS
We randomly assigned 4304 participants with an estimated glomerular filtration
rate (GFR) of 25 to 75 ml per minute per 1.73 m? of body-surface area and a uri-
nary albumin-to-creatinine ratio (with albumin measured in milligrams and cre-
atinine measured in grams) of 200 to 5000 to receive dapagliflozin (10 mg once
daily) or placebo. The primary outcome was a composite of a sustained decline in
the estimated GFR of at least 50%, end-stage kidney disease, or death from renal
or cardiovascular causes.

RESULTS
The independent data monitoring committee recommended stopping the trial
because of efficacy. Over a median of 2.4 years, a primary outcome event occurred
in 197 of 2152 participants (9.2%) in the dapagliflozin group and 312 of 2152 par-
ticipants (14.5%) in the placebo group (hazard ratio, 0.61; 95% confidence inte
[C1], 0.51 to 0.72; P<0.001; number needed to treat to prevent one primary outcome
event, 19 [95% CI, 15 to 27]). The hazard ratio for the composite of a sustained
decline in the estimated GFR of at least 50%, end-stage kidney disease, or death
from renal causes was 0.56 (95% CI, 0.45 to 0.68; P<0.001), and the hazard ratio
for the composite of death from cardiovascular causes or hospitalization for heart
failure was 0.71 (95% CI, 0.55 to 0.92; P=0.009). Death occurred in 101 participants
(4.7%) in the dapagliflozin group and 146 participants (6.8%) in the placebo group
ard ratio, 0.69; 95% ClI, 0.53 to 0.88; P=0.004). The effects of dapagliflozin
imilar in participants with type 2 diabetes and in those without type 2 dia-
betes. The known safety profile of dapagliflozin was confirmed.

concLusions
Among patients with chronic kidney disease, regardless of the presence or absence
of diabetes, the risk of a composite of a sustained decline in the estimated GER of
at least 50%, end-stage kidney disease, or death from renal or cardiovascular causes
was significantly lower with dapagliflozin than with placebo. (Funded by Astra-
Zeneca; DAPA-CKD ClinicalTrials.gov number, NCT03036150.)
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clinical trial

A pre-specified analysis of the DAPA-CKD trial ” Tree———

demonstrates the effects of dapaglifiozin

see commentary on page 24

on major adverse kidney events in patients OPEN

with IgA nephropathy

David C. Wheeler'”, Robert D. Toto”, Bergur V. Stefansson”, Niels Jongs”, Glenn M. Chertow™’,

Tom Greene”, Fan Fan Hou®, John V. McMurray'’, Roberto Pecoits- Filho'"", Ricardo Correa-Rotter'”,
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School of Medicine, Stanford, California, USA; "Department of Fpidemiology and Population Health, Stanford University School of
Medicine, Stanford, Califomia, USA: *Study Design and Biostatistics Center, University of Utah Health Sciences, Salt Lake City, Utah, USA;
“Division of Nephrology, Nanfang Hospital, Southern Medical University, National Clinical Research Center for Kidney Disease,
Guangzhou, China; *“Institute of Cardiovascular and Medical Sciences, University of Glasgow, Glasgow, UK: ""Arbor Research
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Immunoglobulin A {IgA) nephropathy is a common form of
glomerulonephritis, which despite use of ren
angiotensin-aldosterone-system blockers and

often to kidney failure. In
the Dapagliflozin and Prevention of Adverse Outcomes in
Chronic Kidney Disease trial, dapagliflozin reduced the risk

with chronic kidney disease with and without type 2
diabetes, including those with IgA nephropathy.
Participants with estimated gkzmerular ﬁkratmn rate

outcome occurred in six {4%) participants on dapaglifiozin
and 20 (15%) on placebo (hazard ratio, 0.29; 95%
confidence interval, 0.12, 0.73). Mean rates of eGFR decline
with dapagliflozin and placebo were —3.5 and —4.7 mL/
min/1.73m?/year, respectively. Dapagliflozin reduced the
urinary albumin-to-creatinine ratio by 26% relative to
placebo. Adverse events leading to study drug

ion were similar with and
placebo. There were fewer serious adverse events with
dapaghﬂozlm and no new safety findings in this

(eGFR) 25-75 mL/min/1.73m? and urinary
creatinine ratio 200-5000 mg/g (22.6-565 mg/mol) were
randomized to dapaglifiozin 10mg or placebo, as adjunct
to standard care. The primary composite endpoint was a
sustained decline in eGFR of 50% or more, end-stage
kldney disease, or death from a kidney disease-related or
cause. Of 270 ici with IgA
nephropathy (254 [94%] confirmed by previous biopsy),
137 were randomized to dapaglifiozin and 133 to placebo,
and followed for median 2.1 years. Overall, mean age was
51.2 years; mean eGFR, 43.8 mL/min/1.73m?; and median
urinary albumin-to-creatinine ratio, 900 mg/g. The primary

Conespondence: David C. Wheeler, Depanment of Renal Medicine, Uni-
versity College London, Royal Free Campus, Rowiland Hil Street, London NW2
28, UK. E-mail: dhesleriuc oc.uk
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Thus, in participants with IgA
dapaglifiozin reduced the risk of chronic kidney disease
progression with a favorable salely profile.
! 12021) 100, 215 224; huww
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discase worldwide," Despite advances in our understanding
of its pathogenesis, treatment strategics have changed little
over the last 2 or 3 decades.” Over a period of 4 to 15 years
(mean, 6.1 years), approximately 30% of patients with IgA
nephropathy progress to kiduey failure, and risk factors for

I A nephropathy is the most comman primary glomerular
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RESEARCH SUMMARY

Empagliflozin in Patients with Chronic Kidney Disease

The EMPA-KIDNEY Collaborative Group

CLINICAL PROBLEM

Sodium-glucose 2i appear to
slow the progression of hdnm disease in patients with
diabetes and albuminuria. However, most patients with
chronic kidney disease do not have diabetes and have low
levels of albuminuria, and the effects of empagliflozin
therapy in these patients are unclear.

CLINICAL TRIAL
Design: This il gl
ble-blind, placebo-controlled trial .|<s¢$~cd the efficacy of
empagliflozin in patients with chronic kidney disease, witl
or without diabetes and with a range of albuminuria levels.

Intervention: 6609 patients with an estimated glomerular
filtration rate (¢GFR) of 20 to <45 ml per minute per
1.73 m? of body-surface area, or with an ¢GFR of 45 to
<90 ml per minute per 1.73 m* and a urinary albumin-
to-creatinine ratio of 2200 (with albumin measured in
milligrams and creatinine measured in grams), were as-
signed to receive 10 mg of empagliflozin or placebo d:

In this study, 54% of patients had chronic kidney disease
without diabetes and 34% had an eGFR of <30 ml per
minute per 1.73 m’. The primary outcome was the first
occurrence of progression of kidney disease or death from
cardiovascular causes.

RESULTS
Efficacy: During a median follow-up of 2 years, progres-
sion of kidney disease or death from cardiovascular caus-
es occurred in a significantly smaller percentage of patients
in the empagliflozin group than in the placebo group.
Safety: Ketoacidosis occurred in numerically more pa-
tients in the empagliflozin group than in the placebo
group, as did lower-limb amputations. The incidence of
serious adverse events overall and according to major or-
gan class was similar in the two groups.

LIMITATIONS AND REMAINING QUESTIONS

» Fewer cardiovascular events occurred than expected,
potentially affecting secondary and tertiary outcome
assessments.

DOI: 10.1056/NEJM0a2204233

Progression of Kidney Disease or Death
from Cardiovascular Causes

Placebo

Placebo

Lower-Limb Amputation

1(<0.1%)

Placebo Placebo

= Further study of patients with a urinary albi
creatinine ratio of less than 300 may be useful.

Links: Full Article | NEJM Quick Take | Editorial
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Table 3| Phase 3 clinical trials open in 2025 evaluating new treatments for IgAN

Clinical trial
Drug targets Drug Target Registration number Status as of July 2024

Drugs targeting the production Sibeprenlimab (VIS649)  APRIL VISIONARY In follow-up
of pathogenic forms of IgAN NCT05248646
Zigakibart (BION-1301) APRIL BEYOND Recruiting
NCT05852938
Atacicept APRIL/BAFF ORIGIN3 Recruiting
NCT04716231
Telitacicept APRIL/BAFF NCT05799287 In follow-up

Povetacicept APRIL/BAFF RAINIER Recruiting
NCT06564142
Drugs targeting IgA-containing immune Iptacopan (LNP023) Complement alternative  APPLAUSE-IgAN In follow-up
complex-mediated inflammation pathway factor B NCT04578834
Sefaxersen (RO7434656) Complement alternative IMAGINATION Recruiting
pathway factor B NCT05797610
Ravulizumab Complement terminal | CAN Recruiting
pathway C5 NCT06291376
Drugs targeting the generic downstream Atrasentan Endothelin A receptor  ALIGN In follow-up
consequences of IgAN-induced nephron loss NCT04573478

ALIGN, A Phase 3, Randomized, Double-blind, Placebo-controlled Study of Atrasentan in Patients With IgA Nephropathy at Risk of Progressive Loss of Renal Function;
APPLAUSE-IgAN, A Multi-center, Randomized, Double-blind, Placebo-controlled, Parallel Group, Phase Il Study to Evaluate the Efficacy and Safety of LNP023 in Primary IgA
Nephropathy Patients; APRIL, a proliferation-inducing ligand; BAFF, B cell-activating factor of the tumor necrosis factor family; BEYOND, A Phase 3, Randomized, Double-blind,
EY Placebo-controlled Study of BION-1301 in Adults With IgA Nephropathy; | CAN, A Phase 2, Double-Blind, Randomized, Placebo-Controlled Study to Evaluate the Efficacy and
q.\""".‘b’s Safety of Ravulizumab in Adult Participants With Proliferative Lupus Nephritis or Inmunoglobulin A Nephropathy; IgAN, immunoglobulin A nephropathy; IMAGINATION, A
’—4’%‘ Phase lll, Multicenter, Randomized, Double-Blind, Placebo-Controlled Study to Evaluate the Efficacy and Safety of RO7434656, an Antisense Inhibitor of Complement Factor B,
4 in Patients With Primary IgA Nephropathy at High Risk of Progression; ORIGIN3, A Phase 2b/3, Multi-part, Randomized, Double-Blinded, Placebo-Controlled Study to Evaluate
the Efficacy and Safety of Atacicept in Subjects With IgA Nephropathy (IgAN); RAINIER, A Phase 3, Randomized, Double-blind, Placebo-controlled Study of Povetacicept in
Adults With Immunoglobulin A Nephropathy; VISIONARY, A Phase 3, Multicenter, Randomized, Double-blind, Placebo-controlled Trial to Evaluate the Efficacy and Safety of

Sibeprenlimab Administered Subcutaneously in Subjects With Immunoglobulin A Nephropathy.
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Drug targets

Drug

Target

Clinical trial
Registration number

Status as of July 2024

Drugs targeting the production
of pathogenic forms of IgAN

Drugs targeting IgA-containing immune
complex-mediated inflammation

Drugs targeting the generic downstream
consequences of IgAN-induced nephron loss

Sibeprenlimab (VIS649)

Zigakibart (BION-1301)
Atacicept

Telitacicept
Povetacicept

Iptacopan (LNP023)
Sefaxersen (RO7434656)
Ravulizumab

Atrasentan

APRIL
APRIL
APRIL/BAFF

APRIL/BAFF
APRIL/BAFF

Complement alternative
pathway factor B

Complement alternative
pathway factor B

Complement terminal
pathway C5

Endothelin A receptor

VISIONARY
NCT05248646

BEYOND
NCT05852938

ORIGIN3
NCT04716231

NCT05799287

RAINIER
NCT06564142

APPLAUSE-IgAN
NCT04578834
IMAGINATION
NCT05797610

| CAN
NCT06291376
ALIGN
NCT04573478

In follow-up

Recruiting
Recruiting

In follow-up
Recruiting

In follow-up

In follow-up

ALIGN, A Phase 3, Randomized, Double-blind, Placebo-controlled Study of Atrasentan in Patients With IgA Nephropathy at Risk of Progressive Loss of Renal Function;
APPLAUSE-IgAN, A Multi-center, Randomized, Double-blind, Placebo-controlled, Parallel Group, Phase Il Study to Evaluate the Efficacy and Safety of LNP023 in Primary IgA
Nephropathy Patients; APRIL, a proliferation-inducing ligand; BAFF, B cell-activating factor of the tumor necrosis factor family; BEYOND, A Phase 3, Randomized, Double-blind,

Placebo-controlled Study of BION-1301 in Adults With IgA Nephropathy; | CAN, A Phase 2, Double-Blind, Randomized, Placebo-Controlled Study to Evaluate the Efficacy and

o Safety of Ravulizumab in Adult Participants With Proliferative Lupus Nephritis or Inmunoglobulin A Nephropathy; IgAN, immunoglobulin A nephropathy; IMAGINATION, A

PN [N
“1&}\

Phase lll, Multicenter, Randomized, Double-Blind, Placebo-Controlled Study to Evaluate the Efficacy and Safety of RO7434656, an Antisense Inhibitor of Complement Factor B,
in Patients With Primary IgA Nephropathy at High Risk of Progression; ORIGIN3, A Phase 2b/3, Multi-part, Randomized, Double-Blinded, Placebo-Controlled Study to Evaluate

the Efficacy and Safety of Atacicept in Subjects With IgA Nephropathy (IgAN); RAINIER, A Phase 3, Randomized, Double-blind, Placebo-controlled Study of Povetacicept in
Adults With Immunoglobulin A Nephropathy; VISIONARY, A Phase 3, Multicenter, Randomized, Double-blind, Placebo-controlled Trial to Evaluate the Efficacy and Safety of
Sibeprenlimab Administered Subcutaneously in Subjects With Immunoglobulin A Nephropathy.
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ACTIVE, NOT RECRUITING @

Visionary Study: Phase 3 Trial of Sibeprenlimab in Immunoglobulin A Nephropathy (IgAN)

ClinicalTrials.gov ID @ NCT05248646
Sponsor @ Otsuka Pharmaceutical Development & Commercialization, Inc.
Information provided by @ Otsuka Pharmaceutical Development & Commercialization, Inc. (Responsible Party)

DNA-specific BCR Last Update Posted @ 2024-03-26

- Survival of long-lived bone marrow plasma cells
- Promote the antigen-presenting function of B cells

B cell antibody immune responses
- Negatively regulates the size of the B cell compartment
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A Phase 2 Trial of Sibeprenlimab in Patients with IgA Nephropathy

DOI: 10.1056/NEJM0a2305635

Mathur M et al.

CLINICAL PROBLEM

Among patients with IgA nephropathy, kidney failure
develops in 230% within 20 to 30 years, despite the re-
ceipt of optimized standard care. A critical step in the
patk is of IgA nept hy is the production of
galactose-deficient IgA1 and resulting autoantibody
release. Sibeprenlimab is a humanized 1gG2 monoclo-
nal antibody that binds to and neutralizes a prolifera-
tion-inducing ligand (APRIL), a member of the tumor
necrosis factor a superfamily that regulates IgA pro-
duction.

CLINICAL TRIAL

Design: A phase 2, multicenter, double-blind, random-
ized, placebo-controlled, multiple-dose trial examined
the efficacy and safety of sibeprenlimab in adults with
IgA nephropathy at high risk for disease progression.

Intervention: 155 patients were assigned to receive
intravenous sibeprenlimab at a dose of 2, 4, or 8 mg
per kilogram of body weight or placebo once monthly
for 12 months. The primary end point was the change
from baseline to month 12 in the log-transformed
24-hour urinary protein-to-creatinine ratio.

RESULTS

Efficacy: The 24-hour urinary protein-to-creatinine ra-
tio decreased significantly more in the sibeprenlimab
groups than in the placebo group. The decreases in
the sibeprenlimab groups were dose-depend

Safety: The incidence of adverse events, including serious
adverse events, was similar in the sibeprenlimab groups
and the placebo group.

LIMITATIONS AND REMAINING QUESTIONS

= Evidence of a return to baseline levels of APRIL in
the 4 months after discontinuation of sibeprenlimab
suggests that ongoing treatment will be needed.

= A phase 3 trial has been started to confirm these
results in a larger patient population.

Links: Full Article | NEJM Quick Take | Editorial

Mean Percent Change

Change in 24-Hr Urinary Protein-to-Creatinine Ratio

Treatment period

Months

End Point

Month 9

Month 12

Month 16

Geometric Mean Percent Reduction in 24-Hr Urinary

Protein-to-Creatinine Ratio
Sibeprenlimab  Sibeprenlimab
4 mg/kg 8mg/kg
(N=41) (N=38)
49.6:7.7 56.7+6.2 62.8:5.5 12.7413.4
47.2:82 58.846.1 62.0+5.7 20.0+12.6

36.5+106 58.046.6 64.645.7 10.6+15.0

Adverse Events
Any adverse event Serious adverse events
78.6 (92/117)
80.5
B3
Pooled Sibeprenlimab
43 (5/117)

49 2.6
/41 p38)
E

Sibeprenlimab Placebo Sibeprenlimab Placebo

CONCLUSIONS

Among patients with IgA nephropathy at high risk for disease
progression, 12 months of treatment with sibeprenlimab
resulted in a significantly greater reduction in proteinuria
than placebo.

The NEW ENGLAND JOURNAL of MEDICINGE

ORIGINAL ARTICLE

Sibeprenlimab in IgA Nephropathy —
Interim Analysis of a Phase 3 Trial

V. Perkovic,' H. Trimarchi,? V. Tesar,’ R. Lafayette,* M.G. Wong,* ). Barratt
Y. Suzuki,” A. Liew,* H. Zhang,® K. Carroll,’® V. J¥ A. Quevedo,' S.H. Han,
M. Praga,'® B. Chacko,"” M. Sahay," C.K. Che ° L. Kooienga,'” M. Walsh,**?

J. Xia,” C. Fajardo,” L. Shah,* ). Hafkin,”? and D.V. Rizk
for the VISIONARY Trial Investigators Group®

ABSTRACT

BACKGROUND

The cytokine A proliferation-inducing ligand (APRIL) is considered a key driver of
the pathogenesis of IgA nephropathy. Sibeprenlimab, a humanized IgG2 monoclonal
antibody, selectively binds to and inhibits APRIL.

METHODS

In this phase 3, multicenter, double-blind, randomized, placebo-controlled trial, we
assigned adults with biopsy-confirmed IgA nephropathy in a 1:1 ratio to receive either
subcutaneous sibeprenlimab at a dose of 400 mg or placebo administered every
4 weeks for 100 weeks. The primary end point for this interim analysis was the 24-
hour urinary protein-to-creatinine ratio at 9 months as compared with baseline. The
key secondary end point, to be reported at trial completion, is the annualized slope
of estimated glomerular filtration rate over 24 months. Other secondary end points
included the change in the level of serum immunoglobulin and safety. Exploratory
end points included the change in galactose-deficient IgA1 and APRIL concentra-
tions, the spot 24-hour urinary protein-to-creatinine ratio, hematuria, and remission
of proteinuria.

RESULTS

A total of 510 patients underwent randomization — 259 to the sibeprenlimab group
and 251 to the placebo group. The prespecified interim analysis included the first
320 patients (152 who received sibeprenlimab and 168 who received placebo) who
had the opportunity to complete the 9-month evaluation of the 24-hour urinary
protein-to-creatinine ratio. At 9 months, a significant reduction in 24-hour urinary
protein-to-creatinine ratio was observed with sibeprenlimab (-50.2%) as compared
with an increase with placebo (2.1%), corresponding to an adjusted geometric least-
squares mean 24-hour urinary protein-to-creatinine ratio that was 51.2% (96.5%
confidence interval [CI], 42.9 to 58.2) lower with sibeprenlimab than with placebo
(P<0.001). The levels of APRIL and pathogenic galactose-deficient IgA1 at week 48
were reduced from baseline by 95.8% and 67.1%, respectively, with sibeprenlimab.
The safety profile appeared to be similar with sibeprenlimab and placebo. No deaths
were reported, and the incidence of serious adverse events that occurred during the
treatment period was 3.5% with sibeprenlimab and 4.4% with placebo.

CONCLUSIONS

Sibeprenlimab resulted in a significant reduction in proteinuria as compared with
placebo in patients with IgA nephropathy. (Funded by Otsuka Pharmaceutical Develop-
ment and Commercialization. VISIONARY ClinicalTrials.gov number, NCT05248646.)
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A Phase 2 Trial of Sibeprenlimab in Patients with IgA Nephropathy

Mathur M et al.

CLINICAL PROBLEM

Among patients with IgA nephropathy, kidney failure
develops in 230% within 20 to 30 years, despite the re-
ceipt of optimized standard care. A critical step in the
patl is of IgA nept hy is the production of
galactose-deficient IgA1 and resulting autoantibody
release. Sibeprenlimab is a humanized IgG2 monoclo-
nal antibody that binds to and neutralizes a prolifera-
tion-inducing ligand (APRIL), a member of the tumor
necrosis factor a superfamily that regulates IgA pro-
duction.

CLINICAL TRIAL

Design: A phase 2, multicenter, double-blind, random-
ized, placebo-controlled, multiple-dose trial examined
the efficacy and safety of sibeprenlimab in adults with
IgA nephropathy at high risk for disease progression.

Intervention: 155 patients were assigned to receive
intravenous sibeprenlimab at a dose of 2, 4, or 8 mg
per kilogram of body weight or placebo once monthly
for 12 months. The primary end point was the change
from baseline to month 12 in the log-transformed
24-hour urinary protein-to-creatinine ratio.

RESULTS

Efficacy: The 24-hour urinary protein-to-creatinine ra-
tio decreased significantly more in the sibeprenlimab
groups than in the placebo group. The decreases in
the sibeprenlimab groups were dose-depend

Safety: The incidence of adverse events, including serious
adverse events, was similar in the sibeprenlimab groups
and the placebo group.

LIMITATIONS AND REMAINING QUESTIONS

= Evidence of a return to baseline levels of APRIL in
the 4 months after discontinuation of sibeprenlimab
suggests that ongoing treatment will be needed.

= A phase 3 trial has been started to confirm these
results in a larger patient population.

Links: Full Article | NEJM Quick Take | Editorial
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Mean Percent Ch

Change in 24-Hr Urinary Protein-to-Creatinine Ratio

Treatment period

Months

End Point

Month 9

Month 12

Month 16

Geometric Mean Percent Reduction in 24-Hr Urinary
Protein-to-Creatinine Ratio
Sibeprenlimab  Sibeprenlimab
4 mgfkg 8 mg/kg
(N=41) (N=38)
49.627.7 56.746.2 62.845.5 12.7+13.4
47.2:82 58.846.1 62.0+5.7 20.0+12.6

36.5+106 58.046.6 64.645.7 10.6+15.0

Adverse Events

Any adverse event Serious adverse events

78.6 (92/117)

80.5
@34 816
(31738)

Pooled Sibeprenlimab
Groups
4.3 (5117)
3 49 2.6
2 2/4) 1738
o . e—

Sibeprenlimab Placebo Sibeprenlimab Placebo

CONCLUSIONS

Among patients with IgA nephropathy at high risk for disease
progression, 12 months of treatment with sibeprenlimab
resulted in a significantly greater reduction in proteinuria
than placebo.

The NEW ENGLAND JOURNAL of MEDICINGE
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Sibeprenlimab in IgA Nephropathy —
Interim Analysis of a Phase 3 Trial
V. Perkovi rimarchi,? V. Tesa . M.G. Wong,® J. Barratt
Y. Suzuki,” A. Liew,* H. Z g,° K. Carroll, A. Quevedo,' S.H. Han,

M. Praga,* B. Chacko,”” M. Sahay,* C.K. Cheung,¢ L. Kooienga,** M. Walsh 202
J. Xia,” C. Fajardo,” L. Shah

ABSTRACT

BACKGROUND

The cytokine A proliferation-inducing ligand (APRIL) is considered a key driver of
the pathogenesis of IgA nephropathy. Sibeprenlimab, a humanized 1gG2 monoclonal
antibody, selectively binds to and inhibits APRIL.

METHODS

In this phase 3, multicenter, double-blind, randomized, placebo-controlled trial, we
assigned adults with biopsy-confirmed IgA nephropathy in a 1:1 ratio to receive either
subcutaneous sibeprenlimab at a dose of 400 mg or placebo administered every
4 weeks for 100 weeks. The primary end point for this interim analysis was the 24-
hour urinary protein-to-creatinine ratio at 9 months as compared with baseline. The
key secondary end point, to be reported at trial completion, is the annualized slope
of estimated glomerular filtration rate over 24 months. Other secondary end points
included the change in the level of serum immunoglobulin and safety. Exploratory
end points included the change in galactose-deficient IgA1 and APRIL concentra-
tions, the spot 24-hour urinary protein-to-creatinine ratio, hematuria, and remission
of proteinuria.

RESULTS

A total of 510 patients underwent randomization — 259 to the sibeprenlimab group
and 251 to the placebo group. The prespecified interim analysis included the first
320 patients (152 who received sibeprenlimab and 168 who received placebo) who
had the opportunity to complete the 9-month evaluation of the 24-hour urinary
protein-to-creatinine ratio. At 9 months, a significant reduction in 24-hour urinary
protein-to-creatinine ratio was observed with sibeprenlimab (-50.2%) as compared
with an increase with placebo (2.1%), corresponding to an adjusted geometric least-
squares mean 24-hour urinary protein-to-creatinine ratio that was 51.2% (96.5%
confidence interval [CI], 42.9 to 58.2) lower with sibeprenlimab than with placebo
(P<0.001). The levels of APRIL and pathogenic galactose-deficient IgA1 at week 48
were reduced from baseline by 95.8% and 67.1%, respectively, with sibeprenlimab.
The safety profile appeared to be similar with sibeprenlimab and placebo. No deaths
were reported, and the incidence of serious adverse events that occurred during the
treatment period was 3.5% with sibeprenlimab and 4.4% with placebo.

CONCLUSIONS

Sibeprenlimab resulted in a significant reduction in proteinuria as compared with
placebo in patients with IgA nephropathy. (Funded by Otsuka Pharmaceutical Develop-
ment and Commercialization. VISIONARY ClinicalTrials.gov number, NCT05248646.)

N ENGL) MED NEJM.ORG

The authors' full names, academic de-
grees, and affiliations are listed at the
end of the article, Vlado Perkovic can be
contacted at vlado.perkovic@unsw.edu.au
or at University of New South Wales, Syd-
ney, NSW 2052, Australia

*A list of the VISIONARY trial investiga-
tors is provided in the Supplementary
Appendix, available at NEJM.org
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What are "Novel" Drugs?

"Novel" drugs are new drugs never before approved or marketed in the U.S. See
Drugs@FDA for information about all of CDER’s approved drugs and biological products.

FDA Novel Drug Therapy Approvals for 2025

Search: Export Excel

Active Approval
Ingredient Date ¢ FDA-approved use on approval date*

Voyxact sibeprenlimab- 11/25/2025 To reduce proteinuria in primary immunoglobulin A nephropathy in adults at
SZSi risk for disease progression

sevabertinib 11/19/2025 To treat locally advanced or metastatic non-squamous non-small cell lung
cancer with tumors that have activating HER2 tyrosine kinase domain
activating mutations in patients who received a systemic therapy

Redemplo plozasiran 11/18/2025 To reduce triglycerides in adults with familial chylomicronemia syndrome

Komazifti ziftomenib 11/13/2025 To treat adults with relapsed or refractory acute myeloid leukemia with a
susceptible nucleophosmin 1 mutation who have no satisfactory alternative
treatment options

doxecitine and 11/3/2025 To treat thymidine kinase 2 deficiency in patients who start to show symptoms
doxribtimine when they are 12 years old or younger

elinzanetant 10/24/2025 To treat moderate-to-severe vasomotor symptoms due to menopause
nerandomilast 10/7/2025 To treat idiopathic pulmonary fibrosis

remibrutinib 9/30/2025 To treat chronic spontaneous urticaria in adults who remain symptomatic
despite H1 antihistamine treatment

paltusotine 9/25/2025 To treat acromegaly in adults who had an inadequate response to surgery
and/or for whom surgery is not an option

imlunestrant 9/25/2025 To treat estrogen receptor-positive, human epidermal growth factor receptor
2-negative, estrogen receptor-1-mutated advanced or metastatic breast
cancer with disease progression following at least one line of endocrine
therapy
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Table 3| Phase 3 clinical trials open in 2025 evaluating new treatments for IgAN

Clinical trial
Drug targets Drug Target Registration number Status as of July 2024

Drugs targeting the production Sibeprenlimab (VIS649)  APRIL VISIONARY In follow-up
of pathogenic forms of IgAN NCT05248646
Zigakibart (BION-1301) APRIL BEYOND Recruiting
NCT05852938
Atacicept APRIL/BAFF ORIGIN3 Recruiting
NCT04716231
Telitacicept APRIL/BAFF NCT05799287 In follow-up

Povetacicept APRIL/BAFF RAINIER Recruiting
NCT06564142
Drugs targeting IgA-containing immune Iptacopan (LNP023) Complement alternative  APPLAUSE-IgAN In follow-up
complex-mediated inflammation pathway factor B NCT04578834
Sefaxersen (RO7434656) Complement alternative IMAGINATION Recruiting
pathway factor B NCT05797610
Ravulizumab Complement terminal | CAN Recruiting
pathway C5 NCT06291376
Drugs targeting the generic downstream Atrasentan Endothelin A receptor  ALIGN In follow-up
consequences of IgAN-induced nephron loss NCT04573478

ALIGN, A Phase 3, Randomized, Double-blind, Placebo-controlled Study of Atrasentan in Patients With IgA Nephropathy at Risk of Progressive Loss of Renal Function;
APPLAUSE-IgAN, A Multi-center, Randomized, Double-blind, Placebo-controlled, Parallel Group, Phase Il Study to Evaluate the Efficacy and Safety of LNP023 in Primary IgA
Nephropathy Patients; APRIL, a proliferation-inducing ligand; BAFF, B cell-activating factor of the tumor necrosis factor family; BEYOND, A Phase 3, Randomized, Double-blind,
EY Placebo-controlled Study of BION-1301 in Adults With IgA Nephropathy; | CAN, A Phase 2, Double-Blind, Randomized, Placebo-Controlled Study to Evaluate the Efficacy and
q.\""".‘b’s Safety of Ravulizumab in Adult Participants With Proliferative Lupus Nephritis or Inmunoglobulin A Nephropathy; IgAN, immunoglobulin A nephropathy; IMAGINATION, A
’—4’%‘ Phase lll, Multicenter, Randomized, Double-Blind, Placebo-Controlled Study to Evaluate the Efficacy and Safety of RO7434656, an Antisense Inhibitor of Complement Factor B,
4 in Patients With Primary IgA Nephropathy at High Risk of Progression; ORIGIN3, A Phase 2b/3, Multi-part, Randomized, Double-Blinded, Placebo-Controlled Study to Evaluate
the Efficacy and Safety of Atacicept in Subjects With IgA Nephropathy (IgAN); RAINIER, A Phase 3, Randomized, Double-blind, Placebo-controlled Study of Povetacicept in
Adults With Immunoglobulin A Nephropathy; VISIONARY, A Phase 3, Multicenter, Randomized, Double-blind, Placebo-controlled Trial to Evaluate the Efficacy and Safety of

Sibeprenlimab Administered Subcutaneously in Subjects With Immunoglobulin A Nephropathy.
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Results of a randomized double-blind
placebo-controlled Phase 2 study propose .. . ..
iptacopan as an alternative complement OPEN
pathway inhibitor for IgA nephropathy

“ ORIGINAL ARTICLE ”

Alternative Complement Pathway Inhibition
with Iptacopan in IgA Nephropathy

V. Perkovic, J. Barratt, B. Rovin, N. Kashihara, B. Maes, H. Zhang, H. Trimarchi,

0 D. Kollins, O. Papachristofi, S. Jacinto-Sanders, T. Merkel, N. Guerard,
R. Renfurm, T. Hach, and D.V. Rizk, for the APPLAUSE-IgAN Investigators

Hong Zhang', Dana V. Rizk’, Vlado Perkovicz Bart Maes”, Naoki Kashihara; Brad Rovin®,
Hernan Trimarchi’, Ben Sprangers , Matthias Meier'®, Dmitrij Kollins' Olympla Papachristofi ”,
Julie Milojevic', Guido Junge'!, Prasanna Kumar Nidamarthy'?, Alan Chamey and
Jonathan Barratt'*'”

ABSTRACT

"Renal Division, Peking University First Hospital, Peking University /nsm‘ure of Nephrology, Bel/mg, People’s Repubhc of China; 2Division of
Nephrology, Department of Medicine, University of Alab: at Birmingh , USA; University of New South
Wales, Sydney, New South Wales, Australia; ‘Department of Nephralogy, AZ De/ta, Roeselare, Belgrum, Depanmem of Nephrology and
Hypertension, Kawasaki Medical School, Kurashiki, Japan; °Division of Nephrology, the Ohio State University Wexner Medical Center,
Columbus, Ohio, USA; | Nephrology Service and Kidney Transplantation Unit, Hospital Britdnico de Buenos Aires, Buenos Aires, Argentina;
8Department of Microbi logy and Tr Rega Institute for Medical Research, KU Leuven, Leuven, Belgium; pathway.
gDepartmenr of Nephrology, University Hospitals Leuven, Leuven, Belgium; "Novartis Pharma AG, Basel, Switzerland; ' Novartis Institutes

BACKGROUND
The alternative complement pathway plays a key role in the pathogenesis of IgA The authors’ full names, academic de-

nephropathy. Iptacopan specifically binds to factor B and inhibits the alternative 8rees. andaffiliations are listed in the Ap-

° pendix. Dr. Perkovic can be contacted at
vlado.perkovic@unsw.edu.au or at the
University of New South Wales, Sydney,

for BioMedical Research, Basel, Switzerland; "*Novartis Healthcare Pvt Limited, Hyderabad, India; "*Novartis Pharmaceuticals
Corporation, East Hanover, New Jersey, USA; 7"Depanmem‘ of Cardiovascular Sciences, University of Leicester, Leicester, UK: and 5The
John Walls Renal Unit, University Hospitals of Leicester NHS Trust, Leicester, UK

Targeting the alf ive | pathway is an
attractive therapeutic strategy given its role in the

4 is of i lobulin A nephropathy (IgAN).
Iptacopan (LNP023) is an oral, proximal alternative
complement inhibitor that specifically binds to Factor B.
Our randomized, double-blind, parallel-group adaptive
Phase 2 study (NCT03373461) enrolled patients with
biopsy-confirmed IgAN (within previous three years) with
estimated glomerular filtration rates of 30 mL/min/1.73 m?
and over and urine protein 0.75 g/24 hours and over on
stable doses of renin angiotensin system inhibitors.
Patients were randomized to four iptacopan doses (10, 50,
100, or 200 mg bid) or placebo for either a three-month
(Part 1; 46 patients) or a six-month (Part 2; 66 patients)
treatment period. The primary analysis evaluated the dose-
response relationship of iptacopan versus placebo on 24-
hour urine protein-to-creatinine ratio (UPCR) at three
months. Other efficacy, safety and biomarker parameters
were assessed. Baseline characteristics were generally well-
balanced across treatment arms. There was a statistically
significant dose-response effect, with 23% reduction in
UPCR achieved with iptacopan 200 mg bid (80% confidence
interval 8-34%) at three months. UPCR decreased further
through six months in iptacopan 100 and 200 mg arms
(from a mean of 1.3 g/g at baseline to 0.8 g/g at six months

Correspondence: Hong Zhang, Renal Division, Peking University First Hos-
pital, Peking University Institute of Nephrology, No. 8 Xi Shi Ku Street, Xi
Cheng District, Beijing 100034, China. E-mail: hongzh@bjmu.edu.cn
Received 7 December 2022; revised 30 August 2023; accepted 27
September 2023; published online 31 October 2023

Kidney International (2024) 105, 189-199

in the 200 mg arm). A sustained reduction in complement
biomarker levels including plasma Bb, serum Wieslab, and
urinary C5b-9 was observed. Iptacopan was well-tolerated,
with no reports of deaths, treatment-related serious
adverse events or bacterial infections, and led to strong
inhibition of alternative complement pathway activity and
persistent proteinuria reduction in patients with IgAN.
Thus, our findings support further evaluation of iptacopan
in the ongoing Phase 3 trial (APPLAUSE-IgAN;
NCT04578834).

Kidney International (2024) 105, 189-199; https/doi.org/10.1016/
jKint.2023.09.027

KEYWORDS: alternative pathway; biomarkers; complement; IgA nephropa-
thy; iptacopan (LNP023); proteinuria

Copyright ©® 2023, International Society of Nephrology. Published by
Elsevier Inc. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).

gA nephropathy (IgAN) is the most common form of

glomerulonephritis,” with a global incidence of approxi-

mately 25 per million per year.” There are regional varia-
tions in biopsy practices and in the occurrence of IgAN, with
a higher prevalence rate and a hlgher risk of progression to
kidney failure observed in Asians.” * Around 15% to 40% of
patients with IgAN may develop kidney failure within 10 to
20 years of diagnosis, placing considerable socioeconomic
burden on individuals, caregivers, and health care systems
globally.”” Risk factors for progression to kidney failure
include persistent high proteinuria (>1 g/d), hypertension,
reduced glomerular filtration rate (GFR), and histologic
MEST-C score at diagnosis.” '

METHODS

In this phase 3, double-blind, randomized, placebo-controlled trial, we enrolled
adults with biopsy-confirmed IgA nephropathy and proteinuria (defined as a 24-hour
urinary protein-to-creatinine ratio of 21 [with protein and creatinine both mea-
sured in grams]) despite optimized supportive therapy. Patients were randomly as-
signed, in a 1:1 ratio, to receive oral iptacopan (200 mg) or placebo twice daily for
24 months while continuing to receive supportive therapy. The primary objective
of this prespecified interim analysis was to assess the efficacy of iptacopan as
compared with that of placebo in reducing proteinuria at month 9; the primary
end point was the change from baseline in the 24-hour urinary protein-to-creati-
nine ratio at month 9. The proportion of patients who had a 24-hour urinary protein-
to-creatinine ratio of less than 1 at month 9 without receiving rescue or alternative
medication or undergoing kidney-replacement therapy (dialysis or transplantation) was
a secondary end point. Safety was also assessed. The effect of iptacopan on kidney
function will be assessed at the end of the 2-year double-blind treatment period.

RESULTS

The main trial population included 222 patients in the iptacopan group and 221
in the placebo group. The interim efficacy analysis included the first 250 patients
who underwent randomization in the main trial population (125 patients in each
group) and who remained in the trial until month 9 or discontinued the trial by
month 9. Safety was assessed in all the patients in the main trial population. At
month 9, the adjusted geometric mean 24-hour urinary protein-to-creatinine ratio
was 38.3% (95% confidence interval, 26.0 to 48.6; two-sided P<0.001) lower with
iptacopan than with placebo. The reduction in proteinuria was supported by con-
sistent results in secondary end point analyses. There were no unexpected safety
findings with iptacopan. The incidence of adverse events that occurred during the
treatment period was similar in the two groups; most events were mild to moderate
in severity and reversible. No increased risk of infection was observed.

CONCLUSIONS

Among patients with IgA nephropathy, treatment with iptacopan resulted in a sig-
nificant and clinically meaningful reduction in proteinuria as compared with placebo.
(Funded by Novartis; APPLAUSE-IgAN ClinicalTrials.gov number, NCT04578834.)

N ENGL) MED NEJM.ORG

NSW 2052, Australia.

*A complete list of the APPLAUSE-IgAN
Investigators is provided in the Supple-
mentary Appendix, available at NEJM.org.

This article was published on October 25,
2024, and updated on November 7, 2024,
at NEJM.org
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Home News Novartis Fabhalta® (iptacopan) meets Phase Il primary endpoint, slows kidney function decline in patients with IgA nephropathy (IgAN)

Novartis Fabhalta® (iptacopan) meets Phase lll primary endpoint, slows
kidney function decline in patients with IgA nephropathy (IgAN)

Oct 16,2025

In APPLAUSE-IgAN final analysis, Fabhalta demonstrated statistically significant, clinically meaningful improvement in estimated glomerular filtration rate (eGFR)
slope vs. placebo over two years’

eGFR s key marker of kidney function; IgAN is progressive autoimmune kidney disease that leads to kidney failure in many patients'3

Fabhalta s first and only approved complement inhibitor for adults with IgAN and has potential to delay disease progression“

Fabhalta received accelerated approval for reduction of proteinuria in adults with IgAN in US in 2024; data support 2026 submission for traditional FDA approva/"~5

Basel, October 16, 2025 - Novartis today announced positive final results from APPLAUSE-IgAN, a Phase lll study evaluating Fabhalta” (iptacopan) in adults living with
IgA nephropathy (IgAN). Fabhalta, an oral alternative complement pathway inhibitor, demonstrated statistically significant, clinically meaningful superiority compared to
placebo in slowing IgAN progression measured by annualized total slope of estimated glomerular filtration rate (eGFR) decline over two years1,

“Progressive diseases such as IgAN present an urgent need for interventions that can ultimately improve kidney health. Many people with IgAN commonly experience
fear and anxiety of disease progression,” said Ruchira Glaser, Development Unit Head, Cardiovascular, Renal & Metabolic, Novartis. “We are excited about today’s
positive Phase Ill APPLAUSE-IgAN results showing slowed eGFR decline, which add to the growing evidence of Fabhalta as a targeted therapy to preserve long-term
kidney function, giving hope to people living with this condition.”

Novartis intends to use these data to support Fabhalta submissions in 2026. Alongside Fabhalta, Novartis continues to advance its multi-asset IgAN portfolio, which
alsoincludes Vanrafia” (atrasentan) and investigational compound zigakibart.

IgAN is a progressive autoimmune kidney disease with approximately 25 per million people newly diagnosed worldwide each yeara. IgAN is highly debilitating as it leads
to glomerular inflammation, proteinuria, and a gradual decline in eGFR2. Up to 50% of patients with persistent proteinuria progress to kidney failure within 10 to 20 years
of diagnosis, often requiring dialysis or kidney transplantation as part of long-term disease managementza]. Furthermore, people living with IgAN often face mental,

include persistent high proteinuria (>1 g/d), hy?):rlension,
reduced glomerular filtration rate (GFR), and histologic

B .o 8-10
MEST-C score at diagnosis. N ENGL) MED NEJM.ORG
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Table 3| Phase 3 clinical trials open in 2025 evaluating new treatments for IgAN

Clinical trial
Drug targets Drug Target Registration number Status as of July 2024

Drugs targeting the production Sibeprenlimab (VIS649)  APRIL VISIONARY In follow-up
of pathogenic forms of IgAN NCT05248646
Zigakibart (BION-1301) APRIL BEYOND Recruiting
NCT05852938
Atacicept APRIL/BAFF ORIGIN3 Recruiting
NCT04716231
Telitacicept APRIL/BAFF NCT05799287 In follow-up

Povetacicept APRIL/BAFF RAINIER Recruiting
NCT06564142
Drugs targeting IgA-containing immune Iptacopan (LNP023) Complement alternative  APPLAUSE-IgAN In follow-up
complex-mediated inflammation pathway factor B NCT04578834
Sefaxersen (RO7434656) Complement alternative IMAGINATION Recruiting
pathway factor B NCT05797610
Ravulizumab Complement terminal | CAN Recruiting
pathway C5 NCT06291376
Drugs targeting the generic downstream Atrasentan Endothelin A receptor  ALIGN In follow-up
consequences of IgAN-induced nephron loss NCT04573478

ALIGN, A Phase 3, Randomized, Double-blind, Placebo-controlled Study of Atrasentan in Patients With IgA Nephropathy at Risk of Progressive Loss of Renal Function;
APPLAUSE-IgAN, A Multi-center, Randomized, Double-blind, Placebo-controlled, Parallel Group, Phase Il Study to Evaluate the Efficacy and Safety of LNP023 in Primary IgA
Nephropathy Patients; APRIL, a proliferation-inducing ligand; BAFF, B cell-activating factor of the tumor necrosis factor family; BEYOND, A Phase 3, Randomized, Double-blind,
EY Placebo-controlled Study of BION-1301 in Adults With IgA Nephropathy; | CAN, A Phase 2, Double-Blind, Randomized, Placebo-Controlled Study to Evaluate the Efficacy and
q.\""".‘b’s Safety of Ravulizumab in Adult Participants With Proliferative Lupus Nephritis or Inmunoglobulin A Nephropathy; IgAN, immunoglobulin A nephropathy; IMAGINATION, A
’—4’%‘ Phase lll, Multicenter, Randomized, Double-Blind, Placebo-Controlled Study to Evaluate the Efficacy and Safety of RO7434656, an Antisense Inhibitor of Complement Factor B,
4 in Patients With Primary IgA Nephropathy at High Risk of Progression; ORIGIN3, A Phase 2b/3, Multi-part, Randomized, Double-Blinded, Placebo-Controlled Study to Evaluate
the Efficacy and Safety of Atacicept in Subjects With IgA Nephropathy (IgAN); RAINIER, A Phase 3, Randomized, Double-blind, Placebo-controlled Study of Povetacicept in
Adults With Immunoglobulin A Nephropathy; VISIONARY, A Phase 3, Multicenter, Randomized, Double-blind, Placebo-controlled Trial to Evaluate the Efficacy and Safety of

Sibeprenlimab Administered Subcutaneously in Subjects With Immunoglobulin A Nephropathy.
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ABSTRACT

BACKGROUND

Patients with IgA nephropathy and severe proteinuria have a high lifetime risk of
kidney failure. The efficacy and safety of the selective endothelin type A receptor
antagonist atrasentan in reducing proteinuria in patients with IgA nephropathy are
incompletely understood.

METHODS
We are conducting a phase 3, multinational, double-blind, randomized, controlled
trial involving adults with biopsy-proven IgA nephropathy, a total urinary protein
excretion of at least 1 g per day, and an estimated glomerular filtration rate of at
least 30 ml per minute per 1.73 m? of body-surface area. Patients were randomly
gned to receive atrasentan (0.75 mg per day) or matched placebo for 132 weeks.
he primary outcome, assessed at a prespecified interim analysis of data from the
first 270 patients in the main stratum, was the change in the 24-hour urinary
protein-to-creatinine ratio from baseline to week 36; the change was estimated
with the use of a repeated-measures model. (An exploratory stratum of patients
who were receiving a sodium-glucose cotransporter 2 inhibitor were included in
a separate analysis.) Safety analyses were based on adverse events across the entire
main stratum.

RESULTS

A total of 340 patients were recruited into the main stratum. Among the firs
patients in the main stratum (135 per trial group) who completed the week 36
visit, the geometric mean percentage change in the urinary protein-to-creatinine
ratio relative to baseline was significantly greater with atrasentan (-38.1%) than
with placebo (-3.1%), with a geometric mean between-group difference of —36.1
percentage poi (95% confidence interval, —~44.6 to —26.4; P<0.001). The percent-
age of patients with adverse events did not differ substantially between the two
groups. Fluid retention was reported by 19 of 169 patients (11.2%) in the atrasen-
tan group and in 14 of 170 (8.2%) in the placebo group but did not lead to discon-
tinuation of the trial regimen. No apparent cases of cardiac failure or severe edema
occurred.

CONCLUSIONS

In this prespecified interim analy: asentan resulted in a significant and
clinically meaningful reduction in proteinuria as compared with placebo in pa-
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first 270 patients in the main stratum, was the change in the 24-hour urinary
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who were receiving a sodium-glucose cotransporter 2 inhibitor were included in
a separate analysis.) Safety analyses were based on adverse events across the entire
main stratum.

RESULTS
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with placebo (-3.1%), with a geometric mean between-group difference of —36.1
percentage poi (95% confidence interval, —~44.6 to —26.4; P<0.001). The percent-
age of patients with adverse events did not differ substantially between the two
groups. Fluid retention was reported by 19 of 169 patients (11.2%) in the atrasen-
tan group and in 14 of 170 (8.2%) in the placebo group but did not lead to discon-
tinuation of the trial regimen. No apparent cases of cardiac failure or severe edema
occurred.

CONCLUSIONS

In this prespecified interim analy: asentan resulted in a significant and
clinically meaningful reduction in proteinuria as compared with placebo in pa-
tients with IgA nephropathy. (Funded by Novartis; ALIGN ClinicalTri

ber, NCT04573478.)
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Table 3| Phase 3 clinical trials open in 2025 evaluating new treatments for IgAN

Clinical trial
Drug targets Dru Target Registration number Status as of July 2024

Drugs targeting the production Sibeprenlimab (VIS649)  APRIL VISIONARY In follow-up
of pathogenic forms of IgAN NCT05248646

Zigakibart (BION-1301) APRIL BEYOND Recruiting
NCT05852938

Atacicept APRIL/BAFF ORIGIN3 Recruiting
NCT04716231

Telitacicept APRIL/BAFF NCT05799287 In follow-up
k Povetacicept APRIL/BAFF RAINIER Recruiting J

NCT06564142

Drugs targeting IgA-containing immune Iptacopan (LNP023) Complement alternative  APPLAUSE-IgAN In follow-up
complex-mediated inflammation pathway factor B NCT04578834
Sefaxersen (RO7434656) Complement alternative IMAGINATION Recruiting
pathway factor B NCT05797610
Ravulizumab Complement terminal | CAN Recruiting
pathway C5 NCT06291376
Drugs targeting the generic downstream Atrasentan Endothelin A receptor  ALIGN In follow-up
consequences of IgAN-induced nephron loss NCT04573478

ALIGN, A Phase 3, Randomized, Double-blind, Placebo-controlled Study of Atrasentan in Patients With IgA Nephropathy at Risk of Progressive Loss of Renal Function;
APPLAUSE-IgAN, A Multi-center, Randomized, Double-blind, Placebo-controlled, Parallel Group, Phase Il Study to Evaluate the Efficacy and Safety of LNP023 in Primary IgA
Nephropathy Patients; APRIL, a proliferation-inducing ligand; BAFF, B cell-activating factor of the tumor necrosis factor family; BEYOND, A Phase 3, Randomized, Double-blind,
EY Placebo-controlled Study of BION-1301 in Adults With IgA Nephropathy; | CAN, A Phase 2, Double-Blind, Randomized, Placebo-Controlled Study to Evaluate the Efficacy and
q.\""".‘b’s Safety of Ravulizumab in Adult Participants With Proliferative Lupus Nephritis or Inmunoglobulin A Nephropathy; IgAN, immunoglobulin A nephropathy; IMAGINATION, A
’—4’%‘ Phase lll, Multicenter, Randomized, Double-Blind, Placebo-Controlled Study to Evaluate the Efficacy and Safety of RO7434656, an Antisense Inhibitor of Complement Factor B,
4 in Patients With Primary IgA Nephropathy at High Risk of Progression; ORIGIN3, A Phase 2b/3, Multi-part, Randomized, Double-Blinded, Placebo-Controlled Study to Evaluate
the Efficacy and Safety of Atacicept in Subjects With IgA Nephropathy (IgAN); RAINIER, A Phase 3, Randomized, Double-blind, Placebo-controlled Study of Povetacicept in
Adults With Immunoglobulin A Nephropathy; VISIONARY, A Phase 3, Multicenter, Randomized, Double-blind, Placebo-controlled Trial to Evaluate the Efficacy and Safety of

Sibeprenlimab Administered Subcutaneously in Subjects With Immunoglobulin A Nephropathy.
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[ Recruiting kg

A Study to Evaluate the Efficacy and Safety of RO7434656 in Participants With Primary

Trial of the Impact of Sibeprenlimab on Immunoglobulin A Nephropathy Kidney Tissue Immunoglobulin A (IgA) Nephropathy at High Risk of Progression (IMAGINATION)

ClinicalTrials.gov ID @ NCT06740526
ClinicalTrials.gov ID @ NCT05797610
Sponsor © otsuka Pharmaceutical Development & Commercialization, Inc.
Sponsor @ Hoffmann-La Roche
Information provided by @ Otsuka Pharmaceutical Development & Commercialization, Inc. (Responsible Party)
Information provided by @ Hoffmann-La Roche (Responsible Party)
Last Update Posted @ 2025-04-06

Last Update Posted @ 2024-05-10

93».5“7‘3‘5 A mechanistic biopsy study of the effect of iptacopan on
o, immunopathology in patients with IgA nephropathy (IgAN) RECRUITING @

', MAR FERNANDA DI TATA', JOMATHAN

Study of Ravulizumab in Immunoglobulin A Nephropathy (IgAN) (ICAN)

CONCLUSIONS
roll up 16 20 adult p.;umswnmgnnmgum . Thi y §
 is Key inc nclude bio . 230 mLimini4.73 mé, protainuria 20.8 g/g from FMV receiving a This repeal-biopsy study wil . .
IgAN. Targeting the alterative 2 ¢ GLT2I) for 200 days befora bassline. explore the impact of iptacopan C||n|ca|Tr|a|s_gov ID o NCT06291376
pathway may address an unmet mannn ‘against Neisseria mer lis and Streptococcus preumonise must be completed, and—if available and per local on IgAN immunopathology by
for targeted reguiations—Hasmaphilus influsn: crination should be administersd, at least 2 weeks befare starting study freatment. assessing glomerular
immunomedulation and resultinthe  * The primary, seconsary, expiaralory cbiectives are listed in the Table. complement activation together i i
et von : . camplemert actvaton logether Sponsor @ Alexion Pharmaceuticals, Inc.
:‘:;f:";(" function, and key biomarkers.
progressiol Screening Baseine Open-label treatment o . . . . .
+ Iptacopan s a proximel ’ ™ + The findings will enhance Information provided by © Alexion Pharmaceuticals, Inc. (Responsible Party)
complement inhibitor that targets uadsrsla’ndmg of the mTux:nisr:::
factor B to specifically inhibit the effects of iptacopan on IgAN a
altemative complement pathway potential kidney protective Last Update Posted o 2024
while lgaving signaling from the benefits.
Iactin and classical pathways
intact. 134

AlM Table: Key Study Objectives .
+ This repeat-biopsy mechanistic study ~ EL 00 Endpoint chubert
aims £o evaluata the affects of Primary Recruiting 4
iptacopan on the underlying Quantifying the change afler treatment with iptacopan in mesangisl  Achievement of a minimum ene-grade redustion from basefine s 9
Iimmunopathology in patients with IgAN 3¢ and Clc-containing fragments. months in mesanglal C3¢ and Clo-containing fragments

and 1o beter undersiand tho rle of  Secendary ) ; - Evaluation of Efficacy of Povetacicept in Adults With Immunoglobulin A Nephropathy (IgAN)

complement acivation in IgAN Describing the histopatholegical changes sher iptacopsn teatment  Change from baseline 8t @ months in CDBA+ calls and immunoglobuiing
Exploratery ACKNOWLEDGEMENTS

Prafessional medical wiing as

o Chabe (et et ClinicalTrials.gov ID @ NCT06564142

Evaluating Ihe histopathological changes in Gamplement Siomarkers
affer treatment with iptacops;
Dascrbing changas n UPCR, hematte, and <GFR sferrstment - Log-tanloaned ao o bsaln of UPCR at 8 i, Crange rom

with iptacopan baseline at 8 months in dipstick and RECIHPF, and in 6GFR CONTACT INFORMATION

Eiom mﬁin:ﬂmmn;m w:irmasm PIOMRINUE. ¢ botwaen changss In histoogy and 6GFR changes T oy e e o O, DI, ik Sponsor @ Alpine Immune Sciences Inc, A Subsidiary of Vertex

Gtange from baseline a1 8 months in MEST-G scare

Information provided by @ Alpine Inmune Sciences, Inc. (Alpine Immune Sciences Inc, A Subsidiary of Vertex) (Resp:

Last Update Posted @ 2024-12-05
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