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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contains outdated ¢ NCA-Associated Vasculitis (Chapter 9) and Lupus Nephritis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.



UNIVERSITY OF
LEICESTER

TRADITIONAL MEDICINE vs. PRECISION MEDICINE

Traditionally, radiation, chemotherapy, and surgery were the only means by which doctors could treat cancer.
With precision medicine, doctors use a patient’s genes to uncover clues for treating the disease.

RADIATION

« High-energy particles
damage or destroy
cancer cells

CHEMOTHERAPY

* Chemicals attack
cancer

SURGERY

* Operate on part
of the body to
diagnose or treat
cancer

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 chapters for ANCA-Associated Vasculitis (Chapter 9) and Lupus Nephritis
(Chapter 10). Please see the KDIGO website for the 2024 updates to these chapters.

Advanced
Personalized
Treatment

GENETICS

+ Gene sequencing

* Locate cancer-
causing genes

IMMUNOTHERAPY

« Identify ways to
customize treatment

+ Find ways to tum
immune system on

* Personalize treatment
with immune-activating
drugs

TARGETED THERAPIES

+ Drugs turn specific
genes on or off

+ TRADITIONAL THERAPIES

OFFICIAL JOURNAL OF THE INTERNATION/ Y OF NEPHROLOGY

SUPPLEMENT TO

jdney

RNATIONAL

KDIGO 2025 Clinical Practice Guideline for the Management of Inmunoglobulin A
Nephropathy (IgAN) and Immunoglobulin A Vasculitis (IgAV)

VOLUME 108 | ISSUE 55 | NOVEMBER 2025

www.kidney-international.org

Kidney Intemational (2025) 108 (Suppl 55), m-m

Leicester

gNephmpathy
Research Group




UNIVERSITY OF Lelcester
LEICESTER

pe. -~ 2 gNephropathy

et Research Group
W < R e
&‘ AT % P
4
% _‘lby Y 0.5

W\ @ - ',?_
"oy A
early Disease natural history
Immune complexmediated
Relative contribution nephron loss Intrarenal response to nephron loss

to glomerular hyperfiltration

nephron loss . . o
tubulointerstitial response to proteinuri

systemic HTN

Nephron number




UNIVERSITY OF ~y Lelcester
LEICESTER e X

., IgA®
iy & Nephropathy

é 4) Research Group
. )
N ‘.

Immune complexmediated

Relative contribution nephron loss e to nephron loss

to rfiltration

nephron loss . o
P tubulointe nse to proteinuri

systemic HTN

Nephron number

Therapeutic window to address drivers of nephron loss



UNIVERSITY OF Lelcester
LEICESTER

pe. -~ 2 gNephropathy

et Research Group
W < R e
&‘ AT % P
4
% _‘lby Y 0.5

W\ @ - ',?_
- 3 Y
early Disease natural history
Immune complexmediated
Relative contribution nephron loss Intrarenal response to nephron loss
o glomerular hyperfiltration
nephron loss . . o
tubulointerstitial response to proteinuri
systemic HTN

Typical time pointigANis diagnosed



UNIVERSITY OF Lelcester
LEICESTER

pe. -~ 2 gNephropathy

et Research Group
W < R e
&‘ AT % P
4
% _‘lby Y 0.5

W\ @ - ',?_
- 3 Y
early Disease natural history
Immune complexmediated
Relative contribution nephron loss Intrarenal response to nephron loss
o glomerular hyperfiltration
nephron loss . . o
tubulointerstitial response to proteinuri
systemic HTN

Typical time pointigANis diagnosed



UNIVERSITY OF
LEICESTER

Cytokines Systemic circulation

IgA* ASC
mistrafficking
to systemic Secretion

curculanon of poorly
galactosylated

Uy QQA\ & polymeric IgA1 @

T Immune
response

Mucosa

6/

Mesangial
deposition

formation \

De

%

Genetic
background

("'-.-.-.

IgG+ IgA1 @
autoantibodies to

Cross-reactive
antimicrobial
antibodies

Lelcester

gNephmpathy

Research Group

"‘
C.




UNIVERSITY OF
LEICESTER

Cytokmes

IgA* ASC
mistrafficking
to systemic
curculatlon

Secretion
of poorly
galactosylated

Uy QQA\ & polymeric IgA1 @

TN

T Immune
response

Mucosa

Immune ----~
complex
formation wy,

depogftion

Systemic circulation

Genetic
background

("'-.-.-.

IgG+ IgA1 @
autoantibodies to

Cross-reactive
antimicrobial
antibodies

}Y@

Lelcester

gNephmpathy

Research Group

"‘
C.




UNIVERSITY OF
LEICESTER

Cytokmes

IgA* ASC
mistrafficking
to systemic
curculatlon

Secretion
of poorly
galactosylated

Uy QQA\ & polymeric IgA1 @

TN

T Immune
response

Mucosa

Systemic circulation

Genetic
background

("'-.-.-.

IgG+ IgA1 @
autoantibodies to

Cross-reactive
.-==antimicrobial
antibodies

AR

sCD89
shedding

Lelcester

gNephmpathy

Research Group

"‘
C.




Lelcester

UNIVERSITY OF
LEICESTER i
gNephropathy

Research Group
Cytokines Systemic circulation | ‘ .

Genetic

IgA* ASC
background

mistraffickipg
Secretion
of poorly
galactosylated
polymeric IgA1 @)

Y
IgG+ IgA1 @

T Immune
response

Mucosa

(6]

gdesaf}tg_ial Cross-reactive
eposition < antimicrobial

formation w, antibodies




Lelcester

UNIVERSITY OF
LEICESTER i
gNephropathy

Research Group
Cytokines Systemic circulation | ‘ .

Genetic
packground

.
‘

IgA* ASC
mistrafficki

’

Y
IgG+ IgA1 @

T Immune
response

Mucosa

(6]

gdesantgial Cross-reactive
eDOS' on complex antimicrobial

formation y antibodies

7"6




UNIVERSITY OF
LEICESTER

IgA* ASC
istrafficking
D systemic

6/

Mesangial
deposition

Secretion
of poorly
galactosylated

polymeric IgA1 @

formation \

De

%

Genetic
background

S CHT,

IgG+ IgA1 @
autoantibodies to

Cross-reactive
antimicrobial
antibodies

Lelcester

gNephrbpathy

Research Group

".
C.




UNIVERSITY OF
LEICESTER

| éysterhic circulation

IgA* ASC
istrafficking
D systemic Secretion
of poorly
galactosylated

polymeric IgA1 @)

6/

Mesangial
deposition

formation \ 5

De

%

Genetic
background

("-—---.

IgG+ IgA1 @
autoantibodies to

Cross-reactive
antimicrobial
antibodies

Lelcester

gNephmpathy

Research Group

"‘
‘.




UNIVERSITY OF
LEICESTER

Cytokines Systemic circulatio
IgA* ASC

mistrafficking

to systemic Secretion
curculanon of poorly

U« QgA\ (2] galactosylatea

polymeric IgA1

T Immune

response
Mucosa

6/

Mesangial
deposition

formation \

De

%

Genetic
background

Cross-reactive
antimicrobial
antibodies

Lelcester

gNephmpathy

Research Group

"‘
C.




UNIVERSITY OF
LEICESTER

Cytokmes

Systemic circulatio

IgA* ASC

mistrafficking

to systemic Secretion
curculanon of poorly

U« QgA\ e galactosylatea

polymeric IgA1 g

T Immune

response
Mucosa

6/

Mesangial
deposition

formation \ 5

De

%

Cross-reactive
antimicrobial
antibodies

Lelcester

gNephmpathy

Research Group

".
‘.




UNIVERSITY OF
LEICESTER

Cytokmes

IgA* ASC
mistrafficking
to systemic Secretion
circulation of poorly

M
(@j (lgA*\ e galactosylated

& \

T Immune
response

Mucosa

Mesangial

deposition
complex

formation wy,

Systemic circulation

polymeric IgA1 @)

Genetic
background

("'-.--.

IgG+ IgA1 @
autoantibodies to

Cross-reactive
antimicrobial
antibodies

Lelcester

gNephropathy

Research Group

"‘
‘.




Lelcester

UNIVERSITY OF
LEICESTER i
gNephmpathy

Research Group
Cyt0k'"93 Systemic circulation | ‘ .

Genetic
background

IgA* ASC
mistrafficking
to systemic Secretion

curculanon of poorly
galactosylated

Uy QQA\ & polymeric IgA1 @

("'-.-.-.

T Immune : lthfb :)%M?
response autoantibodies to

Mucosa

Cross-reactive
antimicrobial

complex
P - antibodies

formation w,




UNIVERSITY OF Lelcester
LEICESTER i
gNephropathy

Research Group

".
‘.

Mesangial IgAl-immune Filtration of IgAl-immune
complex deposition complexes into urine

. . . . Glomerulo- Glomerulo-
Release of pro-inflammatory and pro-fibrotic mediators Bl j540ctic tubular

/ l \ crosstalk crosstalk

Inflammatory cell @  Uncontrolled Podocyte injury PTEC activation &
recruitment into S inflammatory & tubulointerstitial
glomeruli response glomerulosclerosis fibrosis

(E) » (© (S) (T




UNIVERSITY OF Lelcester
LEICESTER i
gNephropathy

Research Group

".
‘.

Mesangial IgAl-immune Filtration of IgAl-immune
complex deposition complexes into urine

" . . . Glomerulo- Glomerulo-
Release offpro-inflammatoryfand pro-fibrotic mediators Bl j540ctic tubular

/ crosstalk crosstalk

Inflammatory cell @  Uncontrolled Podocyte injury PTEC activation &
recruitment into S inflammatory & tubulointerstitial
glomeruli response glomerulosclerosis fibrosis

(E) » (© (S) (T




UNIVERSITY OF Lelcester
LEICESTER i
gNephropathy

Research Group

".
‘.

Mesangial IgAl-immune Filtration of IgAl-immune
complex deposition complexes into urine

. " " . Glomerulo- Glomerulo-
Release of pro-inflammatory and pro-fibrotic inediators Bl 540ctic tubular

/ l \ crosstalk crosstalk

Inflammatory cell @  Uncontrolled Podocyte injury PTEC activation &
recruitment into S inflammatory & tubulointerstitial
glomeruli response glomerulosclerosis fibrosis

(E) » (© (S) (T




UNIVERSITY OF
LEICESTER

Mesangial IgAl-immu
complex deposition

Glomerulo-

Release of pro-inflammatory and pro-fibrotic mediators Bl j540ctic

/ l \ crosstalk

Lelcester

gNephropathy

Research Group

".
‘.

Filtration of IgAl-immune
complexes into urine

Glomerulo-
tubular
crosstalk

Inflammatory cell @  Uncontrolled Podocyte injury PTEC activation &

recruitment into 2 inflammatory

& tubulointerstitial

glomeruli response glomerulosclerosis fibrosis

(E) 4 ()

(S) (T)



UNIVERSITY ©OF Lelcester
LEICESTER i
gNephmpathy

Research Group

".
‘.

Mesangial IgAl-immune Filtration of IgAl-immune
complex deposition complexes into urine

" . . { Glomerulo- Glomerulo-
Release offpro-inflammatog ' * podocytic tubular

crosstalk crosstalk

Podocyte injury PTEC activation &
& tubulointerstitial
glomerulosclerosis fibrosis

(S) (T)




UNIVERSITY OF Lelcester
LEICESTER i
gNephropathy

Research Group

".
‘.

Mesangial IgAl-immune Filtration of IgAl-immune
complex deposition complexes into urine

. " " . Glomerulo- Glomerulo-
Release of pro-inflammatory and pro-fibrotic inediators Bl 540ctic tubular

/ l \ crosstalk crosstalk

Inflammatory cell @  Uncontrolled Podocyte injury PTEC activation &
recruitment into S inflammatory & tubulointerstitial
glomeruli response glomerulosclerosis fibrosis

(E) » (© (S) (T




UNIVERSITY OF
LEICESTER

Mesangial IgAl-immune
complex deposition

. " " . Glomerulo-
Release of pro-inflammatory and pro-fibrotic inediators Bl 540ctic

/ l \ crosstalk

Inflammatory cell @  Uncontrolled
recruitment into 2 inflammatory
glomeruli response

(E) 4 ()

Lelcester

gNephropathy

Research Group

".
‘.

Filtration of IgAl-immune
complexes into urine



UNIVERSITY OF
LEICESTER

Lelcester

gNephropathy

Research Group

".
‘.

Mesangial IgAl-immune Filtration of IgAl-immune
complex deposition complexes into urine

" " " . Glomerulo- Glomerulo-
Release offpro-inflammatoryfand pro-fibrotic inediators Bl 540ctic tubular

/ \ crosstalk crosstalk

Inflammatory cell @  Uncontrolled Podocyte injury PTEC activation &
recruitment into S inflammatory & tubulointerstitial
glomeruli response glomerulosclerosis fibrosis

(E) » (© (S) (T

COMPLEMENT ACTIVATION



".
‘.

UNIVERSITY ©OF Lelcester
LEICESTER i
gNephmpathy

Research Group

Mesangial IgAl-immune Filtration of IgAl-immune
complex deposition complexes into urine

" " " . Glomerulo- Glomerulo-
Release offpro-inflammatoryfand pro-fibrotic inediators Bl 540ctic tubular

/ crosstalk crosstalk

Inflammatory cell Podocyte injury PTEC activation &
recruitment into, inflammatory & tubulointerstitial
glomeruli < glomerulosclerosis fibrosis

(E) (c (s) (T

Ol °L I'T 21 /ATION
Ww e &N







UNIVERSITY OF Lelcester
LEICESTER i
gNephropathy

Research Group
. | ‘.




UNIVERSITY OF Leicester
LEICESTER

) IgA®SR
e Nephropathy .

£ Research Group

UNIVERSITY OF , '
Leicester
LIS igan QYO
i_ e Nephropathy '
1 . % patients that wil reachkigney fajure (J ¢ 25@ o @75 W 100

Research Group

early Disease natural history

Immune complex-mediated
Relative contribution nephron loss Intrarenal response to nephron loss
to

glomerular hyperfiltration
nephron loss

Annual eGFR decline (mL/

tubulointerstitial response to proteinuria

systemic HTN

Nephron number




IIIIIIIII
LEICESTER

Diagnosis of IgA nephropathy



UNIVERSITY OF Lelcester
LEICESTER |
gNQphrvNathy

Research Group

".
C.

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.




Leicester

UNIVERSITY OF
LEICESTER IgA

Practice Point 1.3.2: The initial assessment of the patient with IgAN is shown in Figure 2. Nephropathy
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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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(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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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.
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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.
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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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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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1.4.3 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

Methods In this phase 3, muln(cnnc randomised. double-blind. pl.«:cl.n)(onnollld il st et (Ap(d
<15 years) with primary IgA nephropathy, estimated lomerulr flton e (GFR) 35-90 mlmin per 173
and persistent protcinuria |unnc protein-creatinine ratio = or pmmum =1 24 b) despitc optimised renin-
angiotensin system blockade were enrolled at 132 hospital oS il i b 2 csi il P
were randomly assigned (L1) to receive 16 y oral capsules of Nefecon or matching placebo for 9 months,
followed by a 15-month observ

73 m1), and region {Asia-Pacif
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budesonide in patients with primary IgA nephropathy
(NeflgArd): 2-year results from a randomised phase 3 trial

Richard . afayette, fens Kristensen, Andrew Stone, irgen Floege, Viadimis Tesai; Herndn Trimarchi, Hong Zhang, Necmi Fren, Alexander Paliege,
Heather N Reich, Brad H Rovin, 8 on behalf of the Neflg

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,

CA,USA (Prof R Lafayette MD};
Calliditas Therspeutics,
Stockholm, Sweden

() Kistersen PHO); Stone
Biostatistics, Crewe, UK
(AStoneNSa);Department of
Nephrology and Clinical
immunology, Rheinisch-
Wiestfalische Technische
Hochschule Aachen University
Hospital, Aachen, Germany
(Prof Floege MD); Department
of Nephrology, First Faculty of
Medicine and General

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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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 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
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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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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(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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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
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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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