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Immunoglobulin A nephropathy is the leading cause of kidney failure
requiring dialysis or transplantation in young adults and is associated
with significant morbidity and socioeconomic burden. Available
therapies are mainly supportive, but recent years have seen notable
developments in risk prediction tools, standardisation of guidelines
and an explosion of clinical trials investigating treatments for this
common form of glomerulonephritis.

mmunoglobulin A nephropathy (IgAN)

is the most common glomerulonephritis

worldwide and has a prevalence in Aus-

tralia of 10.5 per 100,000 people.! The
hallmark characteristic of [gAN is mesan-
gial deposition of glycosylated IgA1, which
can be seen in kidney biopsy specimens.
Ithas a wide clinical presentation, ranging
from asymptomatic microscopic haema-
turia, with or without proteinuria, to macro-
scopichaematuria, nephrotic syndrome and
even rapidly progressive glomerulo-
nephritis. IgAN is often associated with
antecedent or concurrent upper respiratory
tract or gastrointestinal infections. It most
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often occurs in young adults in the second
and third decades oflife. A higher preva-
lence and more aggressive disease progres-
sion are seen in people from East Asian
countries.” This geographical variation
may be related to genetic and environmen-
tal factors, as well as greater recognition
of the disease through active kidney
screening programs and a lower threshold
for performing kidney biopsies in this
region.

For many years, IgAN has been man-
aged with supportive therapies, which
involve optimising blood pressure control,
restriction of salt intake and lifestyle
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modifications. However, this approach
does not treat the underlying pathogenesis
of the disease, and up to 40% of patients
progress to kidney failure and require
dialysis or transplantation two decades
after diagnosis.® Given that IgAN has an
immunological basis, corticosteroid
therapy has recently been proven to have
a role in managing patients with IgAN
who are at high risk of kidney disease pro-
gression. However, use of corticosteroids



KEY POINTS

Immunoglobulin A (IgA) nephropathy is the most
common cause of glomerulonephritis worldwide,
and up to 40% of patients with this disease will
progress to kidney failure and require kidney
replacement therapy.

« IgA nephropathy should be considered in patients

with microscopic haematuria, with or without

proteinuria, renal decline and hypertension.

Key investigations in primary care include

checking for hypertension, urinary studies

(microscopy, culture and susceptibility, and

proteinuria quantification), a kidney function

assessment using the estimated glomerular
filtration rate, and renal imaging.

Early nephrologist input is recommended if IgA

nephropathy is suspected, with a renal biopsy

required to confirm the diagnosis.

« Management includes dietary salt restriction,
lifestyle modification, blood pressure
optimisation, cardiovascular risk management
and proteinuria suppression therapies;
corticosteroid therapy may, with nephrologist
input, be considered for selected patients.

« There have been rapid developments in new

therapeutic targets to halt the progression of

kidney disease in patients with IgA nephropathy.

is associated with substantial short-term
and long-term adverse effects, resulting in
variable uptake by clinicians. Thus, the
emergence of several promising therapeu-
tic agents that specifically target the under-
lying pathogenesis of IgAN represents an
exciting potential improvement in IgAN
management.

This review summarises recent devel-
opments, focusing on our current under-
standing of IgAN’s pathogenesis, its
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clinical presentation and diagnosis, exist-
ing and emerging therapies, and how GPs
and nephrologists can collaborate in its
management.

Pathogenesis of ISAN

IgAN is an immune-mediated disease,
which is influenced by environmental and
genetic factors that lead to an abnormal
innate and adaptive immune response tar-
geting the glomeruli and mesangium.
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About 90% of cases are sporadic, whereas
10% of cases are familial, with a strong
association with chromosome 6q22-23.* An
aberrant immune response, usually trig-
gered by an infective process, leads to the
upregulation of toll-like receptors, comple-
ment activation and abnormal B-cell and
T-cell activity. This is best described by the
‘four-hit hypothesis’, which ultimately leads
to a local inflammatory response in the
glomerular mesangium (Figure 1).>¢
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IMMUNOGLOBULIN A NEPHROPATHY continued
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Figure 1. The four-hit hypothesis, showing our current understanding of immunoglobulin A (IgA)

nephropathy.

The first hit in the four-hit hypothesis
involves the generation of circulating
galactose-deficient IgA (Gd-IgA1), which
is thought to be inherently pathogenic.*
This may result from antigen presentation
and priming of mucosal B-cells located
in lymphoid aggregates within the gut or
respiratory mucosal system.® B-cell acti-
vating factor (BAFF) and a proliferation-
inducingligand (APRIL) are key cytokines
involved in T-cell-independent activation
of B-cells; they have been linked to the
perpetual production of circulating
Gd-IgA1 by promoting the maturation of
B-cells and plasma cell survival.>'* The
alternative and lectin complement path-
ways have also been implicated, with more
than 90% of kidney biopsy specimens
from patients with confirmed IgAN
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showing C3 deposition, and about a third
having C4d deposition."'?

Recent advances in our knowledge of
the pathogenesis of IgAN have enabled a
wide scope for therapeutic discoveries tar-
geting its pathogenic pathway (Figure 2).

Shared care

A recommended approach to the inves-
tigation, diagnosis, risk assessment and
management of IgAN that involves shared
care between GPs and nephrologists is
outlined in Figure 3. GPs play a crucial
role in screening and identifying people
atrisk of [gAN and can refer patients with
suspected IgAN to a nephrologist for con-
firmation of the diagnosis, risk stratifica-
tion and initiation of therapy. For patients
with confirmed IgAN, GPs have an
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important ongoing role in optimising
standard care, ensuring medication adher-
ence and monitoring for treatment-related
side effects.

Clinical presentation, referral

and diagnosis

IgAN should be suspected in any patient

who presents with persistent microscopic

haematuria with or without proteinuria,
hypertension and renal impairment.

Patients may not present with all features

of IgAN, but a combination of these is

most suggestive of the disease.
Investigations include:

o Dblood pressure check

o urine dipstick and urine microscopy,
culture and susceptibility

 protein quantitation using a urine
protein to creatinine ratio or a urine
albumin to creatinine ratio

o kidney function assessment using
the estimated glomerular filtration
rate (eGFR)

« renal imaging (e.g. ultrasound or
noncontrast CT of the renal tract) to
check for nonglomerular haematuria
causes, size of kidneys (which
indicates chronicity of disease) and
obstructive causes of renal decline.
IfIgAN is suspected, referral to a neph-

rologist is recommended, especially for

patients with persistent or worsening
microscopic haematuria, proteinuria of

greater than 0.5g/day, hypertension or a

reduced eGFR (Figure 3).

Ultimately, kidney biopsy is needed for

a histopathological diagnosis of [gAN. A
biopsy provides valuable information
about the activity and chronicity of dis-
ease, which helps the nephrologist to make
therapeutic decisions and determine
prognosis.

Disease risk stratification

Although many people with IgAN have
an indolent course, up to 40% of patients
progress to kidney failure and require
dialysis or transplantation about 20 years
after diagnosis.> Risk stratification is
therefore vital in determining which
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patients are at high risk of kidney failure
and would benefit most from treatment.

The only validated risk prediction tool
for IgAN is the International IgAN Predic-
tion Tool, which can be used up to two years
after akidney biopsy to predict the five-year
risk of a 50% decline in eGFR or kidney
failure that will require dialysis or trans-
plantation. It incorporates 12 clinical and
histological variables (including race and
Oxford MEST-Cscores)."*** This prediction
tool is freely available to all clinicians online
(https://qxmd.com/calculate) or using an
app called Calculate by QxMD (available
foriOS and Android). There is a similar but
separate version of the tool for paediatric
patients. This prediction tool is recom-
mended by the international Kidney Disease:
Improving Global Outcomes (KDIGO)
guidelines."” However, it does have limita-
tions, including its reliance on a recent
kidney biopsy, lack of validity outside the
time frame of prediction and an inability
to predict treatment response to a specific
therapy. Nevertheless, the tool allows
clinicians to engage with patients and
communicate their likelihood of disease
progression, to allow informed decision
making about treatment options.

The degree of proteinuria and eGFR
decline have been proven in epidemiological
and patient-level data analyses to be strong
and modifiable risk factors for disease pro-
gression.'*” Given the prolonged time
course to kidney failure in IgAN, the use of
proteinuria and eGFR slope as surrogate
markers for disease progression has had a
significant impact on trial designs and has
renewed commercial interest in therapeu-
tic developments for the disease.'”"®

Treatment of IZAN

Standard care for IgAN includes proteinuria
suppression, optimal blood pressure control,
cardiovascular risk management and life-
style modifications, such as salt restriction,
weightloss, smoking cessation and physical
activity (Figure 3).” The goal of treatment
isto delay progression of kidney disease and,
ultimately, preventkidney failure that would
require dialysis or kidney transplantation.
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Figure 2. Novel therapeutic targets for immunoglobulin A (IgA) nephropathy, with agents targeting
the innate and adaptive immune systems, as implicated in the four-hit hypothesis.

Abbreviations: APRIL = a proliferation-inducing ligand; BAFF = B-cell activating factor; RAAS = renin-angiotensin-aldosterone

system; SGLT-2 = sodium-glucose cotransporter-2.

Proteinuria suppression therapies

Angiotensin-converting enzyme inhibi-
tors or angiotensin II receptor blockers
are the preferred agents for proteinuria
suppression, as there is strong evidence
that they prolong kidney survival regard-
less of their blood pressure-lowering
effects.!?! The use of fish oil and other
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supplemental medicines, such as vitamins,
is nolonger recommended, as there is only
weak evidence that they improve kidney
outcomes."

Sodium-glucose cotransporter-2 inhib-
itors are also now accepted as an effective
proteinuria suppression treatment for
patients with IgAN. There is good
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SHARED CARE MODEL FOR IGA NEPHROPATHY
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Protein quantitation (UPCR or
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Kidney function (eGFR)

Imaging (e.g. ultrasound)

v

Referral to nephrologist

* Persistent or worsening
microscopic haematuria
Proteinuria >0.5 g/day

Reduced eGFR

Hypertension

High risk of disease progression*

v

Monitoring and management

¢ Optimal blood pressure
Medication adherence
Optimise standard care
CKD-related and cardiovascular
complications

Social and mental health
support

Treatment-related side effects

>

>

<>

Protocol-driven management

v

Standard care

Lifestyle modification
(e.g. physical activity)
Blood pressure control
Weight loss

Salt restriction
Smoking cessation
Maximal tolerated RAAS
inhibitor

SGLT-2 inhibitor

(Fish oil is no longer
recommended)

\

CKD-related complications

* Electrolyte imbalances
Anaemia

CKD mineral bone disorder
Fluid overload

v

Kidney replacement therapy
preparation

¢ Education

e Timely preparation

* Dialysis access creation

>

Proven therapy

* MMF/hydroxychloroquine
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* ERA (e.g. sparsentan)T

Nephrologists

v

Confirm diagnosis’ and management plan
¢ Determine indication for kidney biopsy
¢ Risk prediction*

¢ Optimise standard care

!
\]

\

Clinical trials

e Corticosteroids/ (see Figure 4)
targeted-release ¢ B-cell-modulating
budesonide agents

e Complement
pathway modifiers

Optimal blood pressure
CKD-related complications (e.g. anaemia,
bone health)

\

Management of CKD

» Cardiovascular complications (e.g. lipids, CAD)

Monitor disease progression and

flare-ups (UPCR or UACR, eGFR)

V

Kidney replacement therapy

* Preparation for dialysis or kidney
transplantation

* Monitor IgA relapse after kidney
transplantation

Figure 3. Shared model of care between GPs and nephrologists for diagnosis, investigation and management of immunoglobulin A (IgA) nephropathy.

Abbreviations: CAD = coronary artery disease; CKD = chronic kidney disease; eGFR = estimated glomerular filtration rate; ERA = endothelin receptor antagonist; MMF = mycophenolate
mofetil; RAAS: renin-angiotensin-aldosterone system; SGLT-2: sodium-glucose cotransporter-2; UACR = urine albumin to creatinine ratio; UPCR = urine protein to creatinine ratio.

* Patients at high risk of disease progression are those with proteinuria >0.75 g/day and eGFR 230 mL/min/1.73m?2.
T 1gA nephropathy can only be confirmed by immunofluorescence staining of IgA in kidney tissues.

* Using the International IgA Nephropathy Prediction Tool.

§ Studies of the effectiveness of these agents to date have been limited to the Chinese population.

T Accessible through early access programs in selected countries, including Australia.

evidence of their benefit in this popula-
tion, with trials consistently showing
reduced proteinuria and improved kidney
survival.2

More recently, the PROTECT trial
showed that sparsentan, a dual inhibitor
of the renin-angiotensin and endothelin-1
system, is effective in reducing proteinuria
and delaying progression of chronic kidney
disease.” Sparsentan has been approved
by European regulatory authorities for
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treatment of adults with IgAN.** It can
be accessed through early access pro-
grams in several countries, including
Australia.

Corticosteroid therapy
Corticosteroids can be considered for
patients at high risk of progression to
kidney failure, despite maximal support-
ive care, after a thorough discussion of
individualised risks and benefits.

NUMBER 9

The Therapeutic Evaluation of Steroids
in IgA Nephropathy Global (TESTING)
study showed that a six- to nine-month
course of oral methylprednisolone
reduced the risk of a composite outcome
of decline in kidney function, kidney
failure and death due to kidney disease
by 47% after a median follow up of
4.2 years.” However, the use of cortico-
steroids was associated with a substantial
increased risk of severe adverse events,

https://medicinetoday.com.au/mt/2024/september



particularly infection, among those who
received a full dose of methylpred-
nisolone (0.6 to 0.8 mg/kg/day).”* On
the other hand, the Supportive versus
Immunosuppressive Therapy for the
Treatment Of Progressive IgA Nephrop-
athy (STOP-IgAN) study, which used a
combination of intravenous methyl-
prednisolone and oral prednisolone, did
not show any beneficial short-term or
long-term kidney outcomes, despite a
reduction in proteinuria in the first
12 months.?”?

Common to both these trials is the
finding that considerable caution should
be exercised with use of corticosteroids,
as they consistently increased adverse
effects, including fatal infection-related
complications. The KDIGO 2021 guide-
lines recommend that corticosteroids
should ideally be avoided in patients with
an eGFR less than 30mL/min/1.73 m?,
diabetes, obesity, latent infections, sec-
ondary diseases such as cirrhosis, active
peptic ulceration, uncontrolled psychiatric
illness or severe osteoporosis.”®

Targeted-release budesonide is consid-
ered a disease-modifying agent and is
taken orally, with limited systemic absorp-
tion. Budesonide is delivered to the distal
ileum, where it targets mucosal B-cells
within the Peyer’s patches. The Efficacy
and Safety of Nefecon in Patients With
Primary IgA Nephropathy (NefIgArd)
trial showed that a nine-month course of
16 mg of budesonide daily resulted in a
48% reduction in proteinuria at 12 months
and a slower decline in eGFR, which
extended to at least two years.*»* Com-
pared with placebo, budesonide had an
acceptable side effect profile, with common
side effects including hypertension,
peripheral oedema, muscle spasms and
acne. The number of serious adverse events
was low, with similar rates of infection as
placebo, an absence of fractures and
osteonecrosis and generally unchanged
glycated haemoglobin levels. However,
budesonide remains unavailable under the
PBS for kidney indications in Australia,
and its off-label use is costly.

Other immunosuppressant therapies
Mycophenolate mofetil (1.5g twice daily
for 12 months), in addition to optimised
standard care, has been found to signifi-
cantly reduce the risk of doubling of serum
creatinine level, kidney failure or death
from kidney or cardiovascular causes in
a Chinese population.” There was no
significant difference in adverse events
compared with standard care, although
infections, such as pneumonia, were more
common in the mycophenolate mofetil

group.

Considerable caution
should be exercised with use of
corticosteroids

An early-phase study of oral hydroxy-
chloroquine (200 to 400 mg daily accord-
ing to eGFR) has shown a significant
reduction in proteinuria and stabilisation
of eGFR.* Several randomised controlled
trials evaluating hydroxychloroquine’s
use for treating IgAN have shown it has
an acceptable safety profile; however,
mucocutaneous, gastrointestinal and ana-
phylactic reactions have been noted in a
small number of patients.*

To date, studies of the effectiveness of
these agents have been limited to the Chi-
nese population. Guidelines discourage
the use of other immunosuppressants for
IgAN, including calcineurin inhibitors,
azathioprine, rituximab and cyclophos-
phamide, as they lack demonstrated
efficacy.”®

Emerging therapies

In the past few years, there has been an
explosion of clinical trials of novel ther-
apies for IgAN (Figure 4). Emerging
therapies are usually trialled in patients at
high risk of disease progression, with pro-
teinuria more than 0.75g/day and an eGFR
of 30mL/min/1.73 m* or more. Among the
phase 2 and higher clinical trials discussed
here, agents targeting B-cells show pro-
mising results.
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Sibeprenlimab is a monoclonal antibody
that binds to and neutralises APRIL, which
is responsible for B-cell proliferation.
A phase 2 trial (ENVISION) showed thata
12-monthly dose of intravenous sibe-
prenlimab (2mg/kg, 4mg/kg or 8mg/kg)
reduced proteinuria compared with
placebo, particularly for the higher doses.
The placebo group showed progressive
decline in eGFR at 12 months, whereas the
sibeprenlimab groups showed preserved
eGFR.* The placebo and sibeprenlimab-
treated groups had comparable safety
profiles. More than 5% of patients receiving
sibeprenlimab developed febrile illnesses
(including COVID-19), nasopharyngitis,
headaches, hypertension, diarrhoea or
muscle spasms.** Notably, the COVID-19
vaccine response was not attenuated by
sibeprenlimab.”

Other B-cell therapies, such as ziga-
kibart, which is an anti-APRIL agent, and
atacicept, povetacicept and telitacicept,
which are anti-APRIL and anti-BAFF
agents, have also shown encouraging
early-phase trial results.”®” A phase 3
clinical trial of atacicept, povetacicept and
telitacicept is underway.

Complement pathway modifiers are
another novel therapeutic target that have
generated much interest. Iptacopan is a
potent selective complement factor B
inhibitor that is involved in the alternative
complement pathway. In a phase 2 study,
patients were randomly assigned to receive
10mg, 50mg, 100 mg or 200 mg of iptaco-
pan twice daily for three or six months.
There was a significant dose-response
effect, with a 23% reduction in urine pro-
tein to creatinine ratio seen in those taking
the highest dose at three months, and
continued reduction at six months.*® There
was no significant difference in side effects
between the iptacopan and placebo groups,
and most adverse effects were mild or
moderate (most often headache and back
pain). Iptacopan is now in phase 3 trials
and has recently been granted accelerated
approval by the European Medicines
Agency and US Food and Drug Admin-
istration because of its promising results.*
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IMMUNOGLOBULIN A NEPHROPATHY continued

Figure 4. Phase 2 and 3 clinical trials of therapies for immunoglobulin A (IgA) nephropathy,

classified by mechanism of action.

Abbreviations: APRIL = a proliferation-inducing ligand; BAFF = B-cell activating factor; RAAS = renin-angiotensin-aldosterone

system; SGLT-2 = sodium-glucose cotransporter-2.

* In addition to targeted-release budesonide, corticosteroids include oral agents that act systemically.
T Mycophenolate and hydroxychloroquine have only shown benefit in Chinese populations, due to limited ethnic variability

among trial participants.

* The narsoplimab clinical trial was terminated early because of results suggesting futility.

Finerenone is a nonsteroidal mineralo-
corticoid receptor antagonist that has
established protection against progres-
sive chronic kidney disease in patients
with diabetes. A phase 3 clinical trial
(NCT05047263) is underway in patients
with nondiabetic proteinuric kidney
disease, and its findings may be appli-
cable to the population with IgAN.

Conclusion

After decades of limited effective therapy
for people with IgAN, a plethora of
promising therapeutic options has
emerged in the past few years. The new
treatments are aimed at halting disease
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progression and reducing the morbidity
and socioeconomic burden associated
with IgAN. These developments have
occurred in parallel with a growing
understanding of the pathogenesis of
the disease. Many of these emerging
agents have shown an acceptable safety
profile, although long-term efficacy and
safety data are needed.

GPs can play a crucial role in identi-
tying people at risk of IgAN, using sim-
ple screening tools such as blood pres-
sure monitoring, urine dipsticks and
kidney function tests. There should be
a high level of suspicion for IgAN in
patients with persistent microscopic
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haematuria, hypertension or reduced
eGFR. Identifying these features will
enable timely referral to a nephrologist
and performance of a kidney biopsy to
confirm the diagnosis. After a diagnosis
of IgAN, nephrologists can facilitate
early intervention using evidence-based
therapy or novel therapeutic agents
through clinical trials. For ongoing
management, GPs have a vital role in
optimising standard care, medication
adherence and monitoring for impor-
tant treatment-related side effects. A
shared care model between nephrolo-
gists and GPs should span the course of
disease from initial presentation to kid-
ney replacement therapy (if ultimately
required). It also involves monitoring
disease activity, where proteinuria and
reduced eGFR are the most useful indi-
cators of disease severity, and managing
chronic kidney disease-related com-
plications. Given that IgAN does not
always follow a benign disease course
and typically affects younger people,
the ultimate aim is to delay progression
of kidney disease.

It is likely that, in future, a combined
therapeutic approach to target the various
aspects of IgAN’s pathogenic pathways
will be necessary. Clinicians also need
better validated tools to identify and
stratify those at higher risk of disease
progression, to inform treatment choices.
Asnew therapies emerge, the collabora-
tion between GPs and nephrologists will
no doubt strengthen. MT
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