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The Treatment of Primary IgA Nephropathy: Change,

Change, Change
Dawn J. Caster and Richard A. Lafayette

IgA nephropathy (IgAN) is the most common glomerular disease in the world. However, the approach
to treatment remains controversial. There has been an explosion of clinical trials over the past decade
both to further examine corticosteroid use and usher in additional treatment considerations, including 2
newly approved therapies for IgAN. Sodium glucose cotransporter 2 inhibitors are proving to be
effective therapy across proteinuric chronic kidney diseases, and IgAN is not likely to be an exception.
Further supportive agents are looking highly promising and so are novel agents that specifically focus
on the pathophysiology of this disease, including endothelin blockade, complement inhibition, and B-
cell targeted strategies. We suggest a present-day approach to treatment of individuals with IgAN,
expose the limitations in our knowledge, and discuss new treatments that may arise, hoping they come
with evidence about optimal utilization. Change appears to be inevitable for our approach to the
treatment of IgA nephropathy. This is truly an exciting and optimistic time.

Introduction

The treatment of primary IgA nephropathy (IgAN) is un-
dergoing rapid change, based on new insights and novel
approaches to care. Since its description by Hinglais and
Berger, IgAN became established as the most common
form of primary glomerular disease worldwide.' * Though
heterogeneous, it is increasingly recognized as a major
cause of progressive kidney dysfunction and failure, which
occurs in 20%-50% of affected patients over 10 to 20
years.” At highest risk are those with glomerular inflam-
mation, interstitial fibrosis, increasing degrees of protein-
uria, and kidney dysfunction.”

The pathogenesis of IgAN has become clearer over the
decades as research findings accumulate. According to our
current understanding, genetically predisposed individuals
suffer multiple pathophysiologic changes, commonly
referred to as “hits,” to develop and progress the disease
(Fig 1).””” Galactose deficient IgA (GD-IgA) is produced in
the mucosa after stimulation by various antigens,
including microbes such as bacteria. Individuals prone to
IgAN maintain higher systemic levels of GD-IgA, against
which IgG- or IgA-directed auto-antibodies can be stim-
ulated. This leads to circulating immune complexes con-
taining the auto-antibody and the GD-IgA. Through
specific and nonspecific interactions, these complexes
accumulate in the glomerular mesangium. Once there,
they are able to generate molecular and cellular responses,
including cytokine-, chemokine-, and complement-
mediated cellular inflammation and injury.g ® Over time,
this process can lead to the characteristic findings of he-
maturia and proteinuria, and also drives glomerular and
tubulointerstitial sclerosis. Ultimately, kidney dysfunction
and failure ensue.

Historically, efforts to interrupt this process have
focused on nonpharmacologic supportive care to generally
reduce the risk of kidney injury, such as diet, exercise,
weight control, and avoiding nephrotoxins (including
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tobacco). In addition to vigorous blood pressure control,
supportive  pharmacologic  therapy includes non-
immunosuppressive medications, traditionally agents that
inhibit angiotensin II activity (renin angiotensin system
[RAS] blockade), but also newer therapies that slow dis-
ease progression in proteinuric kidney disease, such as
sodium-glucose cotransporter 2 (SGLT-2) inhibitors. More
disease-specific therapies include utilization of immuno-
suppressive agents to reduce inflammation in IgAN.”"'"
Intervention has focused on the use of corticosteroids
but also cytotoxic agents such as cyclophosphamide,
azathioprine, and mycophenolate. These approaches have
been controversial because their efficacy has not been well
established and their side effects are clear and
undesirable."'

More recently, efforts have been made to target therapy
more specifically to the pathogenesis of IgAN. These efforts
have been powerfully supported by collaboration among
patients, physicians, the pharmaceutical industry, and
regulators looking to find new ways to determine efficacy
among therapies for this disease.'” This has resulted in
regulators accepting data on proteinuria reduction as a
likely surrogate of hard kidney outcomes, including kidney
failure, and allowing for a more economically viable and
streamlined approach to discover treatments for IgAN."’
Indeed, this approach appears to hold great promise. A
variety of therapies for IgAN are now available or
emerging, as discussed in further detail throughout this
review (Table 1). Herein, we hope to provide a reasonable
approach to the treatment of patients with IgA nephrop-
athy as well as to set the stage for potential game-changing
innovations in therapy on the immediate and near
horizon."*

Prognosis

To determine the need for therapy, individuals need to be
assessed for their risk of progression. Several risk factors
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Figure 1. Pathogenesis of IgA nephropathy. As in the text, the pathophysiology of IgA nephropathy results from genetically predis-
posed individuals undergoing progressive pathophysiologic events, commonly referred to as “hits,” setting up the patient for glomer-
ular injury, inflammation, and scarring. As shown, genetic predisposition leads to mucosal immune hyperresponsiveness to stimuli.
This leads to B lymphocyte class switching influenced by Toll-like receptor activation, and cytokines such as Blys (BAFF) and APRIL.
Increased lymphoid production or systemic passage of plasma cells leads to increased circulating levels of mucosal IgA, generally
known as galactose deficient IgA (hit 1). Again, genetic predisposition leads to increasing amounts antiglycan antibodies (hit 2),
which causes circulating immune complexes of GD-IgA and antiglycan antibody (hit 3). These immune complexes deposit in glomer-
ular mesangial areas (hit 4), leading in some individuals to glomerular inflammation. The inflammation leads to glomerular dysfunction
with hematuria and proteinuria, eventually leading to glomerular and tubular fibrosis and progressive kidney dysfunction. Panel on 4
“hits” reproduced from Selvaskandan et al” under a CC-BY license. Panel on increased lymphoid maturation of B cells reproduced
with permission of the copyright holder (SinoBiological, Inc). Abbreviations: APRIL, A proliferating ligand; BAFF, B-cell-activating fac-
tor; Blys, B-lymphocyte-stimulating factor; GD-IgA, galactose-deficient IgA; lg, immunoglobulin.

have been identified for IgA nephropathy, including his-
tology, race, gender, blood pressure, kidney function, and
proteinuria.' ' The International IgAN Network risk
prediction score has been validated for adults at time of
biopsy, and an updated version can be used up to 2 years
after biopsy.'”"'" Low-risk patients typically have normal
blood pressure and kidney function, only low-grade pro-
teinuria (generally less than 500 mg/day), and often do
well for many years. However, if followed long enough,
some of them will progress to kidney failure.'” Whether to
intervene pharmacologically at diagnosis or wait for evi-
dence of progression is unknown, but conservative mea-
sures can still be undertaken. Individuals with greater
degrees of proteinuria, hypertension, or reduced kidney
function have a moderately poor prognosis over many
years. Conservative and supportive pharmacologic mea-
sures should be undertaken to protect and maintain their
kidney function. When the prognosis is more worriso-
me——proteinuria greater than 1 g/day or with diminishing
kidney function or displaying poor prognostic features on
kidney biopsy—certainly maximal supportive lifestyle and
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pharmacologic therapy are needed, and more disease-
specific pharmacotherapy should be considered.

The Kidney Disease: Improving Global Outcomes
(KDIGO) clinical practice guidelines focus on controlling
proteinuria and suggest ongoing supportive therapy
(including lifestyle modifications and RAS blockade) for
patients whose prognosis appears improved by maintain-
ing proteinuria < 1 g per day.”” However, how strongly to
consider other risk factors, such as kidney function, blood
pressure, or histology, remains controversial. IgAN with
rapidly progressive glomerulonephritis (RPGN) is marked
by week-to-week or even day-by-day deterioration in
kidney function and generally presents with more than
50% crescents on biopsy. Patients with IgAN and RPGN
have very poor outcomes and should be considered sepa-
rately because there are limited data on their care.
Aggressive immunosuppression is generally used.”' Sec-
ondary forms of IgAN include liver disease, infection,
autoimmune disease, and IgA vasculitis. Treatment for
patients with secondary forms of IgAN should also be
considered separately because the disease pathophysiology
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Table 1. Interventions to Consider in Patients With IgA Nephropathy

Intervention

Proteinuria Reduction

Kidney Function
Preservation

Safety

Comments

Diet (low salt, protein)
Tonsillectomy

Fish oll
RAAS inhibitors

SGLT-2 inhibitors

Trial: DAPA-CKD substudy of IgAN.36
Preplanned analysis of outcomes of patients
with IgA nephropathy, with eGFR of 25-60,
urine protein >500 mg/d, randomized to
optimized RAAS inhibitor vs SGLT-2 inhibitor
therapy; 270 patients. Median follow-up 2.1
years.

Endothelin blockade*

Trial: PROTECT.#4 Randomized controlled
trial, patients with IgAN, eGFR > 30 mL/min,
urine protein >1 g/d, on optimized RAAS
inhibition. Compared outcomes on
sparsentan with irbesartan, with 9-mo
proteinuria and 2-y eGFR; 404 patients
randomized. Median follow-up 64 weeks
(awaiting full report after 2 years of follow-

up).

Can help
Maybe

Probably no
Yes

Yes

Mean urine albumin
excretion reduced by 26%
(=87% to 14%)

Yes

Week-36 reduction in
proteinuria —49.8%
compared with

irbesartan, —15.1%.
Complete remission in 21%
vs 8%; partial remission in
70% vs 44%. No
differences based on
baseline eGFR or
proteinuria.

May help
Maybe stabilizes GFR

Probably no benefit
Preserves function

Likely preserves
function

Reduced renal end
point (60% eGFR
decline, ESKD, renal
or cardiac death), HR,
0.29 (0.12-0.73),
regardless of baseline
eGFR or proteinuria

Still not clear

No data

No concerns
Surgery/tolerability

Generally tolerable
Generally tolerated

Generally tolerated

Fewer SAEs than placebo,
no DKA or major
hypoglycemia

Newer agents appear well
tolerated

Increased overall AEs (mildly
increased edema,
hypotension, dizziness) and
discontinuations, but SAE
rate was similar; BP only
minimally lower, mainly
diastolic

Related to geography,
genes

Not recommended

Limited overall data,
but standard of care

Awaits detailed
analysis from
empagliflozin study;
concern for urogenital
infections, especially
for
immunosuppressed
patients

Ready for use as
conservative therapy
or need to await
eGFR data, should be
available soon

Corticosteroids
Systemic

ACTH®?

Targeted-release budesonide

Trial: STOP IgA Nephropathy.4® Europe-
focused trial, patients with IgAN, maximal
RAAS inhibition, eGFR > 30 mL/min/

1.78 m2, urine protein > 1 g/d; 162 patients
randomized to conservative therapy vs
immunosuppression. 95% completed 3
years follow-up.

Can lower proteinuria,
temporary

Lowered proteinuria
Lowered proteinuria

Proteinuria went down from
baseline in both groups, but
immunosuppression group
more often had

proteinuria < 0.2 g/g.

May preserve function
in certain patients

Stable eGFR, no
comparator

Less eGFR loss at
early time points
No difference in
eGFR decrease
by >15 mL/min. No
difference in mean
absolute change in
eGFR or rate of
ESKD

Steroid side effects
common and can be severe,
even at reduced doses

Can have steroid side
effects

Can have steroid side
effects

Numerically greater AE and
SAE (P = 0.07 for greater
infections), significantly
more weight gain, and
impaired glucose tolerance

May be better
alternatives

Needs further
exploration, costly
Long-term outcomes
pending, costly
White European
population; 10-y study
follow-up disclosed
no differences in
kidney outcomes

(Continued)
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Table 1 (Cont'd). Interventions to Consider in Patients With IgA Nephropathy

Intervention

Proteinuria Reduction

Kidney Function
Preservation

Safety

Comments

Trial: TESTING.5' Randomized control trial
of patients with IgAN; eGFR, 20-120 mL/
min/1.73 m2, urine protein >1 g/d,
corticosteroids of methylprednisone 0.6-
0.8 mg/kg (part 1), reduced to 0.4 mg/kg
(part 2) after initial safety concerns; 503
patients randomized. Median follow up 3.5
years

Trial: NeflgArd:58 Randomized control trial of
patients with IgAN with

eGFR > 30, < 90 mL/min, urine

protein > 1 g/d, 9 mo of targeted
budesonide, followed by 15 mo follow-up for
eGFR changes; 360 patients randomized.
Initial report on 199 subjects at 9 mo; 87%
provided 12 mo data as well.

Cytotoxics
Azathioprine

Mycophenolate
Cyclophosphamide

Trial: MAIN.7! Open-label prospective study
of mycophenolate in patients with IgAN,
proteinuria >1 g/d, eGFR > 30, and either
persistent hypertension or eGFR < 60 mL/
min. All on optimal RAAS inhibition during
run-in of 3 mo; 170 patients randomized.
Followed for 3 years (92% followed median
of 6y).

Lower proteinuria during
follow-up, between-group

difference of 0.69g/d;
difference no longer
apparent by 3 y

Proteinuria reduced 27% at
9 mo and 48% at 12 mo
after 9 mo of treatment; no

difference based on
baseline eGFR or
proteinuria

Unclear

Mixed results

Mixed results

57% Reduction in
proteinuria in
mycophenolate group
compared with 28% in
standard of care

Annual loss of eGFR
2.5 mL/min for the
treated group,

5.0 mL/min for
placebo. For loss of
function (40%
reduced eGFR,
ESKD, death): HR,
0.5 (0.39-0.72)

7% Greater loss of
kidney function in
placebo compared
with therapy at 9 and
at 12 mo

Likely no effect

Mixed results
Mixed results

Relative risk for end
point (doubling
creatinine, ESKD)
HR, 0.31 (0.12-0.78);
eGFR decline
reduced 1.2 mL/min/y
vs 3.8 mL/min/y with
standard care

SAEs (mostly
hospitalization, infection) in
28 participants (10.9%) vs 7
(2.8%) placebo; difference
greater in high dose vs
reduced dose

AE and SAE numerically
higher, no difference in
infection, bleeding, but some
increase in edema, acne,
and blood pressure

Some safety issues

Safety issues, tolerability
Safety issues, tolerability

Numerically more adverse
events, including infection
(pneumonia) and Gl upset

Asian population,
mainly in China;
reduced dose similar
efficacy, lower AEs
but still more than
double vs placebo.

Part B reported in
press release only,
shows sustained
proteinuria benefits
and eGFR
preservation outto 2y
of study (9 mo
treatment, 15 mo
follow-up). No head-
to-head comparisons
but may well be lower
side effects and
safety concerns
compared with
nontargeted steroids.

Limited number
studied

Only done in China,
not replicated
elsewhere; over time,
proteinuria returning
toward baseline

Disease-modifying Antirheumatics
Hydroxychloroquine

Leflunomide

Maybe

Maybe

Maybe beneficial

Maybe beneficial

Tolerable, but needs
monitoring

Possible safety issues,
infection

Needs more study

Needs more study

(Continued)
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Complement Inhibition
Common pathway*

Awaits phase 2

results

Infection, infusion reactions

Unknown

Mixed results

Awaits phase 3

Generally tolerable
results

Relatively stable

Substantial reduction

Antilectin®

Awaits phase 3

results

*Limited data. Abbreviations: ACTH, adrenocorticotrophic hormone; AE, adverse event; APRIL, a proliferating ligand; Blys, B lymphocyte stimulator; BP, blood pressure; DKA, diabetic ketoacidosis; eGFR, estimated glomerular
filtration rate; ESKD, end-stage kidney disease; Gd-IgA, galactose deficient immunoglobulin A; Gl, gastrointestinal; HR, hazard ratio; RAAS, renin angiotensin system; SAE, severe adverse event; SGLT-2, sodium-glucose

cotransporter 2.

Infections/vaccination

Relatively stable

Reduced

Alternate pathway*

is likely to vary. Secondary causes need to be ruled out
before embarking on therapy for primary IgAN as dis-
cussed further here.

Conservative/Supportive Care

Lifestyle Modifications

General lifestyle modifications to reduce cardiovascular
risk—including smoking cessation, maintaining a healthy
weight, and regular exercise—are encouraged. General
principles of diet in glomerular disease should be adhered
to including low-sodium (<2 g/day) diet and avoidance of
high-protein diets.”” For chronic kidney disease (CKD),
there may be additional benefit from following a plant-
based diet and minimizing animal sources of protein.””
There are conflicting studies regarding fish oil supple-
mentation and insufficient evidence to recommend
use.””** A gluten-free diet may reduce IgA immune
complexes but has not shown any benefit for long-term
kidney function in patients without celiac disease.””

Supportive Pharmacologic Therapy

Renin Angiotensin System Blockade

The use of RAS blockade is associated with increased
kidney survival in patients with nondiabetic proteinuric
kidney disease.”® Multiple studies have demonstrated RAS
blockade also improves kidney outcomes in IgAN.”” >’
Small studies have demonstrated that the combination of
angiotensin-converting enzyme (ACE) inhibitors/angio-
tensin receptor blockers (ARB) may lead to further re-
ductions in proteinuria and inflammatory markers.*%*'
However, combined use of ACE inhibitors/ARB led to
worse kidney outcomes (doubling of creatinine, end-stage
kidney disease, and death) in a large trial of patients with
vascular disease or diabetes with end-organ damage.’” A
2011 Cochrane analysis of nonimmunosuppressive thera-
pies including antihypertensives, fish oil, antiplatelet
agents/anticoagulants, and tonsillectomy for IgAN
concluded that antihypertensive therapy (primarily with
RAS blockade) was the only nonimmunosuppressive
therapy to demonstrate clinical benefit in IgAN.”* Based on
these studies, current guidelines recommend patients with
IgAN with proteinuria > 500 mg/day be placed on maxi-
mally tolerated RAS blockade with ACE inhibitor or ARB,
even when normotensive.”’

Sodium-Glucose Cotransporter 2 Inhibitor Therapy
The Canagliflozin and Renal Outcomes in Type 2 Diabetes
and Nephropathy (CREDENCE) trial demonstrated that
addition of canaglifiozin to standard of care improved
kidney and cardiovascular outcomes in patients with type 2
diabetes and kidney disease.’” The Dapagliflozin in Patients
with Chronic Kidney Disease (DAPA-CKD) trial demon-
strated that addition of dapagliflozin slows the progression
of CKD and reduces cardiac events in both diabetic and
nondiabetic CKD.** The Empagliflozin in Patients with
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Chronic Kidney Disease (EMPA-KIDNEY) trial demon-
strated that the addition of empagliflozin slows CKD pro-
gression and reduces cardiovascular mortality in both
diabetic and nondiabetic kidney disease.’” Together, these
studies suggest a class-wide benefit of SGLT-2 inhibitors
on both diabetic and nondiabetic CKD. A subgroup anal-
ysis of IgAN patients in the DAPA-CKD trial demonstrated
strong benefit in this population.’® Approximately 25% of
patients in EMPA-KIDNEY had glomerular disease.’” These
data support the use of SGLT-2 inhibitor therapy as part of
the supportive therapy regimen in patients with IgAN,
proteinuria, and CKD.

It is as yet unclear whether SGLT-2 inhibitor therapy
will benefit patients with preserved estimated glomerular
filtration rate (eGFR > 90 mL/min/1.73 m®) because these
patients were not included in the DAPA-CKD or EMPA-
KIDNEY trials. The mean eGFR among the DAPA-CKD
IgAN cohort was 43.8 mL/min/1.73 m?>.’® Further, the
ideal timing of SGLT-2 inhibitor initiation is uncertain in
the setting of IgAN; it appeared most effective as a late
intervention in these trials. The mean age of the patients in
the DAPA-CKD trial was 61.8 years (51.2 years among the
IgAN subgroup) and in the EMPA-KIDNEYtrial was 63.8
years.“"% This, along with reduced eGFR, suggests that
IgAN patients represented in these studies had significant
disease chronicity at the time of entry into the study.

There also has been concern regarding concomitant use
of SGLT-2 inhibitor with immunosuppressants (especially
corticosteroids) due to the increased risk of urogenital
infections seen in prior studies of SGLT-2 inhibitors in
diabetic patients.’”** Although there was no increased risk
of urogenital infection in the DAPA-CKD or EMPA-KIDNEY
trials, patients receiving immunosuppressive therapy were
excluded in the DAPA-CKD and limited in EMPA-KIDNEY
trial.”**” Given the relatively short duration of immuno-
suppressive therapy regimens in IgAN (6-9 months), one
approach may be to wait and add SGLT-2 inhibitor after
completion of immunosuppression.

Novel Supportive Pharmacologic Therapy

Endothelin Receptor Antagonists

Multiple animal models have demonstrated that activation
of endothelin A receptors by endothelin-1 (ET-1) con-
tributes to cell injury, proteinuria, inflammation, and
fibrosis in CKD.’” Recent clinical trials evaluating endo-
thelin receptor antagonists (ERAs) demonstrated improved
kidney outcomes and decreased proteinuria in both dia-
betic and nondiabetic kidney disease.””"' However, fluid
retention remains a concern for this therapeutic class.””
Interestingly, the addition of an SGLT-2 inhibitor in
combination with ERAs may help mitigate fluid
retention.””

Atrasentan is currently being evaluated in a phase 3 trial
of IgAN.™* All participants are required to be on maximally
tolerated RAS blockade at study entry, and the trial will also
evaluate a subset of patients who are on stable SGLT-2
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inhibitor therapy at study entry. Sparsentan, a dual ERA
and ARB, is currently being evaluated in a phase 3 trial for
IgAN."” For this study, patients are randomized to receive
sparsentan versus active control (irbesartan). Interim
analysis demonstrated statistically significant reductions in
proteinuria in the treatment arm.”® Based on the positive
interim analysis, sparsentan received accelerated approval
from the US Food and Drug Administration (FDA) for the
treatment of proteinuria in patients with IgAN with high
risk of disease progression.”” Ongoing FDA approval will
be contingent on the final results of the trial, including
eGFR slope analyses.

Immunosuppressive Therapy

Corticosteroids

Since the initial description of IgAN, there have been
ongoing efforts to treat it with immunosuppressants, given
its mature as an autoimmune, immune complex disease.
Most studies have focused on the use of corticosteroids,
and the results remain highly mixed, with no clear
consensus on the safety or efficacy of these agents.*” Early
experiences decades ago with steroids and cytotoxic agents
were deemed unsuccessful in a review by Cameron.”

Understanding the impact of steroids on patients with
IgAN is complex because many different regimens have
been used in different populations and with different
background therapy, which could have impacted the re-
sults, such as antihypertensive and RAS blocking agents.
Generally, no advantage has been demonstrated for long-
term (>1 year) compared with moderate-term (6-9
months) therapy,”” thus most of the more recent trials
have focused on short-term to moderate-term courses of
steroids.

Indeed, it seemed that evidence had supported, even
validated, the use of moderate length courses of steroids,
either using about 1 mg/kg per day with a slow taper over
6 months or using pulse steroids on alternate months with
moderate dose maintenance (0.5 mg/kg on alternate
days) for approximately 6 months.'”*” In fact, a large
observational study supported immunosuppression for
IgAN.”" However, the STOP-IGAN study demonstrated no
benefit on kidney function with corticosteroid treatment
for IgAN patients with eGFR values of =60 mL/min/
1.73 m” and no benefit of combined immunosuppression
including corticosteroids when the eGFR was <60 mL/
min/1.73 m”.”” In fact, this study demonstrated signifi-
cant harm with immunosuppression. This was followed
by the initial reports of the TESTING study showing such
significant side effects—importantly, fatal and life-
threatening infection—that it outweighed the early
benefit seen in proteinuria reduction and kidney preser-
vation, and the study was stopped for safety.”” This led to
renewed concerns regarding the value of corticosteroids in
IgAN.

Although the TESTING II study demonstrated efficacy in
preserving kidney function of a modestly reduced course
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of corticosteroid (still 0.4 mg/kg per day of methylpred-
nisolone tapered slowly over at least 6 months), the
adverse events were still significant. Additionally, longer
term follow-up of the patients suggested high rates of
relapse and return to progressive kidney disease.”* Thus,
while steroids may have short-term benefits in some
populations with IgAN, their side effects must be carefully
considered; additional options are desired to ensure effi-
cacy combined with safety. Patients considering immu-
notherapy should be well screened for chronic infection
and well vaccinated for infectious risk. Steroid doses and
durations should be limited.

Other Immunosuppression

Other immunosuppressives have included cyclophospha-
mide and azathioprine. The data remain mixed on these
agents, with a small study suggesting benefit among high-
risk patients given short-term cyclophosphamide and
prednisone followed by longer term azathioprine.”” This
regimen appeared ineffective in other studies, including
the STOP IgAN trial.”’

Mycophenolate is of great interest as a steroid-sparing
therapy and a means to prevent relapse. However, the
trial results have been quite mixed, with studies in the
People’s Republic of China suggesting efficacy in slowing
kidney disease progression, yet studies done in Europe and
North America were unable to show a similarly significant
effect.”® " The magnitude of benefit in the Chinese studies
of mycophenolate seem impressive (kidney failure relative
risk, 0.22 [95% CI, 0.05-0.9]), suggesting that race or
geography may impact efficacy through genetic or envi-
ronmental influences.

Other immunosuppressive agents have been tested in
IgAN as well. This includes calcineurin inhibition, adre-
nocorticotropic hormone, hydroxychloroquine, mizor-
ibine, and leflunomide. Each of these agents appeared
promising in small studies. For calcineurin inhibition,
there was proteinuria reduction but no favorable impact
on kidney function.”® For the others, studies are still
limited in terms of number and general applicability, such
that further investigation is warranted.””"*’

A rather specific intervention for IgAN has been ton-
sillectomy. This has been studied over multiple decades.
There have been suggestions of benefit in certain pop-
ulations, especially in Japan (kidney failure relative risk,
0.25 [95% CI, 0.12-0.52]), but confirmatory studies have
not replicated these results. Due to the invasiveness of adult
tonsillectomy, it is difficult to recommend without
adequate evidence.”’

Novel Immunosuppression
It is essential to find well-tolerated, safe, and effective
agents to inhibit the autoimmune activity of IgAN.
Fortunately, there are many efforts underway to accom-
plish this goal.

A newly approved immunosuppressive agent (in the
United States and Europe thus far) is targeted-release
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budesonide (Nefecon). The goal is to expose the intes-
tinal mucosa (where GD-IgA production is plentiful) to
significant concentrations of corticosteroid and then to
limit systemic exposure as budesonide is extensively
metabolized by the liver in first-pass removal. In this
way, GD-IgA production and systemic delivery should
be limited, and the disease quieted. In studies of IgAN
patients receiving this agent for 9 months, significant
reductions in proteinuria were seen in the first year.®'
Short-term observations on kidney function are prom-
ising, but longer term evaluation was still awaited at the
time of this article.®"*®> The side effects were limited,
although corticosteroid effects such as acne, sleep issues,
and some hyperglycemia have been seen. More severe
adverse events have not been detected thus far, making
this agent an attractive alternate to systemic
corticosteroids.

Another approach is B-cell inhibition. As B lymphocytes
mature to become antibody-producing (including GD-IgA
and anti-IgA antibodies) cells, there are multiple oppor-
tunities to block this process.”'" Efforts have been made
with anti-CD19 antibodies. While small series of IgA
vasculitis patients seemed to have a response, a small,
randomized trial demonstrated no impact on proteinuria,
let alone on reducing serum GD-IgA or autoanti-
bodies.®**** The search for other inhibitors continues, with
active programs underway with proteosome inhibition,
efforts to block receptor ligands such as BLYS, APRIL, or
plasma cell receptors.”” °” Early reports suggested some
efficacy in reducing GD-IgA and proteinuria, but larger
scale studies are underway.”’

There is an increasing body of evidence that com-
plement plays an important role in the pathogenesis of
IgAN.”"”? Tissue markers of lectin pathway activation
are associated with increased disease severity.”” Mul-
tiple studies have identified alternative pathway pro-
teins (properdin and factor H) and activation of the
membrane  attack complex (C5b-9) in IgAN
glomeruli.”""”* Promising results from the LNP023
phase 2 trial and OMS721 phase 2 trials have led to
these agents being evaluated in phase 3 trials.”*””
These phase 3 studies are expected to reach comple-
tion in the next 2 years.

Considerations and Challenges

As previously suggested, IgAN is a heterogeneous dis-
ease, and there are many unknowns. Rare patients
spontaneously remit, but there are many others whose
course changes from their initial risk assessment. The
interplay between environmental exposures (diet,
infection, other stresses) and genetic risk may be
responsible for the diverse presentation of IgAN. Con-
troversy continues regarding the optimal therapy for
low-risk patients. Furthermore, IgAN is a chronic, life-
long disease. Thus, patients who respond well to short-
term treatments, including steroids, often relapse after
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Figure 2. Treatment algorithm for IgA nephropathy. The International IgAN prediction tools are available on QxMD (https://gxmd.
com).17,18 Treatment is based on risk of progression, response to supportive therapy, and corticosteroid toxicity risk. The ideal timing
of SGLT-2 inhibitor therapy is uncertain and may be given as part of supportive care or added on at a later time point. Corticosteroids
(systemic or corticosteroid) may be considered early in high-risk patients with inflammatory lesions, but there remain insufficient data
to base treatment decisions on biopsy alone. Based on information in KDIGO clinical practice guideline for the management of
glomerular diseases.20 *Consider shorter duration of supportive care prior to addition of corticosteroids in high-risk patients with
significant inflammatory lesion. **SGLT-2 inhibitor may be considered as a component of maximal supportive care.***Patients who
remain at moderate or high risk of progression after trial of supportive care are considered to have inadequate response. Abbrevi-
ations: AKI, acute kidney injury; BP, blood pressure; eGFR, estimated glomerular filtration rate; IgAN, IgA nephropathy; RAS, renin
angiotensin system; RPGN, rapidly progressive glomerulonephritis; SGLT2i: sodium-glucose cotransporter 2 inhibitor.

several months or a few years. We have limited data on

second-line or repeat therapy for these individuals. Suggested Treatment Approaches

Similarly, it is unclear whether post-kidney-transplant
recurrences will behave like native kidney IgAN. Addi-
tionally, we need to know if proteinuria reduction is a
reliable surrogate of disease response. For instance, if
you achieve excellent proteinuria control with lifestyle
modifications and blood pressure control, does it still
matter that there is active inflammation and hematuria?
The pediatric population with IgAN is more limited and
more complex to study, and whether children should be
treated the same as adults remains uncertain. Finally,
there are many secondary forms of IgAN including IgA
vasculitis, and evidence regarding an optimal therapy is
limited.

236

Ideally, the treatment for IgAN would be safe, curative,
and cost-effective. Until now, our interventions appear
only to be disease-modifying agents, which were often
ineffective, of limited value, and side-effect laden. Of
course, early diagnosis will give the best chance for
effective disease control and prevention from irreversible
kidney injury. Once diagnosed, accurate assessment of
risk should allow a decision on which patients to observe,
who to treat conservatively, and who to treat more
aggressively.

Presently, the KDIGO approach to treatment is a
reasonable start.”’ For patients at risk of progression,
aggressive lifestyle changes are joined by ensuring
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excellent blood-pressure control and maximally tolerated
agents to control angiotensin II activity. However, for
patients whose disease profile does not convert to low risk
after this approach or for those with more aggressive
disease presentation (very heavy proteinuria, increasing
serum creatinine values, and high degree of acuity and/or
injury on biopsy), it quickly becomes unclear how to
proceed. We agree that offering patients clinical trials to
learn more about the disease and obtain access to prom-
ising therapies is essential and ethical. However, thorough
discussions about the appropriateness of a course of cor-
ticosteroids, including the individualized risk versus
benefit ratio, consideration of SGLT-2 inhibitor therapy,
and reviewing the options of targeted budesonide or
sparsentan, all seem to be necessary. One can also discuss
intervention with off-label medications, such as hydroxy-
chloroquine, mycophenolate, and other interventions such
as tonsillectomy in appropriate populations. Once therapy
is started, monitoring of proteinuria, eGFR, and for side
effects is necessary to determine whether the chosen path
is working or another tack is needed (Fig 2). Unfortu-
nately, there are no disease-specific biomarkers that can
further guide therapy, and the utility of repeat kidney
biopsy has not been studied.”®

However, the research advances in IgAN increase the
likelihood of new treatments emerging. Endothelin an-
tagonists appear highly effective in reducing proteinuria,
and complement inhibition has shown early evidence of
disease protection as well. Some pathways of B-cell inhi-
bition appear to effectively reduce GD-IgA and reduce
proteinuria. Other anti-inflammatory therapies specifically
addressing the pathophysiology of IgAN continue to be
explored. There is great hope these treatments will prove
themselves able to slow or even halt disease progression
and, in some cases, lead to disease remission with
improved safety, excellent tolerance, and reasonable costs.

As we have more interventions, we will need further
evidence as well. What will be an adequate response—-
proteinuria reduction to what level, hematuria control or
biopsy regression?’”*’® Presently, much of the focus is on
proteinuria control. The work for better biomarkers of
disease activity and risk must continue.”®

Conclusions

Today, patients with IgAN and poor risk markers have a
difficult road ahead. Basic science has led to an improved
understanding of the underlying processes of disease. We
can already intervene with conservative and supportive
pharmacologic therapy, which has recently expanded to
include SGLT-2 inhibitors and ERAs, an option for targeted
rather than systemic steroids, and several approved,
repurposed therapies that may be of value. In no small part
thanks to changes in how we test novel therapies in IgAN
utilizing validated surrogates, we have an increasing
armamentarium to safely and effectively combat IgAN.
Potentially, these advances can serve as a model of bench-
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to-bedside research fueled by industry, government,
physician, and patient interactions and innovations.
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