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Introduction
International endeavors to improve the outcome of
patients with IgA nephropathy have produced evidence-
based treatment recommendations and inspired efforts
to develop novel therapies. Clinical trial data highlight
the need to individualize treatment and optimize safety.
In this article, we describe our approach to the treatment
of IgA nephropathy in a commonly encountered sce-
nario—an asymptomatic individual with proteinuria of
1–2 g/d with moderately impaired kidney function. We
emphasize the importance of optimizing supportive ther-
apy and making joint decisions around the institution
of immunosuppression after consideration of potential
adverse effects of corticosteroid therapy.

The Case of Mrs. S
Mrs. S., a 51-year-oldWhite psychologist, was referred

for an eGFR of 47 ml/min and proteinuria of 1.7 g/d.
Prior medical history included hypercholesterolemia, a
resected melanoma in 2005, and recurrent lower abdom-
inal pain. Extensive workup for the latter did not yield a
specific cause; in particular, celiac disease and inflamma-
tory bowel disease were excluded. Body mass index was
24.5 kg/m2, she was a nonsmoker, and BP was below
130/80 mm Hg on 12 mg of candesartan. A kidney
biopsy showed IgA nephropathy (MEST score M0, E0,
S1, T0, C0). Candesartan was up-titrated to 36 mg/d,
and hydrochlorothiazide at 12.5 mg was added. BP fell
to levels below 120/80 mm Hg, eGFR 4 months later
was 44 ml/min, and proteinuria decreased to 1.36 g/d.
She underwent dietary counseling and was advised to
engage in endurance activities.

Assessment of Prognosis
A first step in approaching treatment is to consider

individual patient prognosis using parameters at the
time of biopsy. The International IgA Nephropathy
Prediction Tool was derived and validated in large
multinational cohorts (1). Although it does not direct
specific treatment approaches, the prognostic informa-
tion is essential to guide joint decisions balancing the
risks and benefits of immunosuppression. For this
patient, the estimated risk of 50% decline in eGFR or
progression to kidney failure at 5 years following
biopsy is 12%.

Optimizing Supportive Therapy
As in all glomerular diseases, BP control is the cor-

nerstone of supportive therapy. In IgA nephropathy,
BP increases early in the disease, and even though 130/
80 mm Hg may be considered “normal,” it is higher
than that of age-, sex- and body weight–matched con-
trols (2). Consequently, the Kidney Disease Improving
Global Outcomes (KDIGO) 2021 guidelines recommend
a systolic target in most adult patients with IgA
nephropathy of ,120 mm Hg measured in a standard-
ized fashion (3) (Figure 1). The second cornerstone is
antiproteinuric measures, as reduction in proteinuria is a
potent surrogate marker of better kidney outcome (4). In
IgA nephropathy, the proteinuria target is below 1 g/d
and, ideally, full remission of proteinuria. A strong
(grade 1B) recommendation in KDIGO is therefore that
renin-angiotensin system blockade should be instituted
irrespective of hypertension if proteinuria is.0.5 g/24 h.
Dihydropyridine-type calcium channel blockers should
not be used as first-line therapy given that they induce
preglomerular vasodilation and thereby may increase
proteinuria. We also provide extensive lifestyle advice,
focusing on dietary counseling for a low-sodium, mod-
est protein–intake diet; normalization of body weight;
and engagement in endurance (aerobic) sports while at
the same time avoiding high-intensity sports (e.g., lift-
ing of heavy weights); as well as cessation of nicotine
consumption.

Immunosuppression
The best available evidence supports the use of cor-

ticosteroids in IgA nephropathy, although there must
be careful counseling regarding potential toxicity, and
we still lack tools to identify individual patients with
the best chance of deriving benefit. The early analysis
of the TESTING study cohort demonstrated a marked
reduction in the composite end point of kidney fail-
ure, death due to kidney failure, or 40% loss of eGFR
(6% versus 16%; hazard ratio, 0.37; 95% confidence
interval, 0.17 to 0.85; P50.02) in patients treated with
corticosteroids compared with placebo (5). A higher
risk of serious adverse events, including two deaths,
prompted reduction in the corticosteroid dose and
addition of Pneumocystis jirovecii pneumonia prophy-
laxis to the study protocol. The recently presented
final analysis of 503 patients (with 95% of the patients
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from China, Japan, or South Asia; American Society of
Nephrology Kidney Week 2021) confirmed the reduction in
risk of the composite end point (hazard ratio, 0.53; 95%
confidence interval, 0.39 to 0.72; P,0.001). This benefit was
consistent in patients receiving the reduced dose of 0.4
mg/kg per day of methylprednisolone (maximum: 32 mg/
d). Important details regarding the risk of complications
will be available with the full publication.
Identifying patients most likely to derive net benefit

from corticosteroids remains a challenge. The STOP-IgAN
trial in White individuals highlighted the effectiveness of
supportive therapies, and despite early reduction in pro-
teinuria immunosuppression, they did not result in long-
term prevention of kidney failure (6). It will be critical to
understand if the discordant TESTING and STOP-IgAN
study findings are a result of differences in the racial, clini-
cal, or histopathologic differences in the two cohorts.

The patient presented here had minimal evidence of pro-
liferation on biopsy, and it is tempting to speculate that
residual proteinuria may reflect the segmental glomerulo-
sclerosis. It will be important in the future to determine if
there is any relationship between corticosteroid response
and specific pathology features, and future clinical trial
design and analyses should clarify this relationship. Identify-
ing biomarkers of ongoing inflammation seems even more
important to guide decisions regarding immunosuppression.

Alternative Therapies
The potential toxicity and incomplete efficacy of current

therapies drive individuals to seek “alternative” treatment
approaches. The updated KDIGO guidelines highlight a
potential role for tonsillectomy described in patients from
Japan; in populations outside of Japan, we do not promote

Persistent proteinuria despite
conservative therapy:

•  Maximized RAS blockade
•  BP management
•  Address modifiable cardiovascular
     and lifestyle risk factors

eGFR <30 mL/min/1.73 m2

(not RPGN)
eGFR �30 mL/min/1.73 m2

Institution of SGLT2i
if eGFR �25 mL/min,
consider enrollment

in a clinical trial

Consider enrollment
in a clinical trial

No contraindications to
corticosteroids: consider
TESTING study regimen

(see “remaining questions” box)

Contraindication*
to corticosteroids,

patient prefers to avoid

Continue conservative Rx

Important remaining questions:

•  Relationship between race, age, baseline proteinuria, and
     steroid response 
•  Safety of concurrent use of corticosteroids and SGLT2i
•  Lower limit of eGFR benefiting from corticosteroids, SGLT2i
•  Relationship between biopsy findings and effectiveness of
     corticosteroids
•  Efficacy of targeted-release budesonide, complement-targeted
     therapies, endothelin antagonists – costs, tolerability profile

Parallel or subsequent institution
of SGLT2i if eGFR �25 mL/min
(see “remaining questions” box)

Institution of SGLT2i
if eGFR �25 mL/min

* •  Diabetes mellitus
•  Obesity (BMI >30 kg/m2)
•  Latent infections (e.g., hepatitis, TB)
•  Secondary IgAN (e.g., liver cirrhosis)
•  Active peptic ulceration
•  Uncontrolled psychiatric illness

Figure 1. | Modified Kidney Disease Improving Global Outcomes algorithm, including open research questions. BMI, body mass index;
IgAN, IgA nephropathy; RAS, renin-angiotensin system; RPGN, rapidly progressive glomerulonephritis; Rx, treatment; SGLT2i, sodium-glu-
cose transporter 2 inhibitor; TB, tuberculosis; TESTING, The Therapeutic Effects of STeroids in IgA Nephropathy Global.
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this procedure: the absence of symptomatic enlarged ton-
sils with repeated infections associated with synpharyngitic
hematuria. Studies of fish oil do not support routine use in
IgA nephropathy; although reduction in triglycerides has
been described, use of fish oil is also not associated with
reduction in cardiovascular events (7).

New Therapeutic Approaches
There is an important unmet need for more effective and

safer therapy for progressive IgA nephropathy. The most
recent addition to supportive care is dapagliflozin, which
markedly reduced progression of IgA nephropathy (8). The
safety of combining SGLT2i with high-dose corticosteroids
requires further study given the potential risks of ketoaci-
dosis in patients with diabetes or mycotic genitourinary
infections. Hydroxychloroquine, 100–400 mg depending on
GFR, may also reduce proteinuria, but long-term benefits
are unknown (9). Two current phase 3 trials are evaluating
combined angiotensin/endothelin receptor blockade via
sparsentan (the PROTECT trial) or selective endothelin
receptor blockade on top of renin-angiotensin system
blockade (the ALIGN trial). In a phase 2 trial, targeted
release budesonide was shown to stabilize eGFR over 1
year in patients with IgA nephropathy (10); a phase 3 trial
(the NEFIGAN trial) is currently ongoing. Whether non-
coated budesonide is also effective remains unknown.
Other current phase 3 trials in IgA nephropathy focus on
complement blockade targeting either activation via the
mannose-binding lectin pathway (narsoplimab; the ARTE-
MIS trial; ClinicalTrials.gov identifier: NCT03608033) or the
alternative pathway (iptacopan; the APPLAUSE-IgAN trial;
ClinicalTrials.gov identifier: NCT04578834).

The Course of IgA Nephropathy in Mrs. S
Her eGFR continued to fall to 38 ml/min, despite a reduc-

tion in proteinuria to 1.1 g/d and persistent low BP. One
month later, eGFR was 35 ml/min, and proteinuria had
increased back to 1.7 g/d. She was advised to stop an herbal
medication suggested by a website. A rebiopsy showed some
progression in glomerulosclerosis; systemic corticosteroid
therapy was discussed but, ultimately, declined. Instead, off-
label therapy with budesonide at 9 mg/d was initiated as she
had read about early success from the phase 2 study of tar-
geted release budesonide (10). The eGFR continued to drop to
33 ml/min, but proteinuria fell again to 1.1 g/d 3 months fol-
lowing initiation of budesonide. At this point, dapagliflozin
had just been licensed for use in any CKD with an eGFR
above 25 ml/min in Germany; 10 mg/d was prescribed. At
her most recent visit, eGFR was 29 ml/min, and proteinuria
had fallen to 0.45 g/d.

Disclosures
J. Floege reports consultancy agreements with Amgen, AstraZe-

neca, Bayer, Boehringer, Calliditas, Chinook, Novartis, Novo Nor-
disk, Omeros, Travere, Vifor, and Visterra; honoraria from Amgen,
AstraZeneca, Bayer, Boehringer, Calliditas, Chinook, Novartis,
Novo Nordisk, Omeros, Travere, Vifor, and Visterra; serving in an
advisory or leadership role for Calliditas, Omeros, and Travere;
and speakers bureau for Amgen, AstraZeneca, Novartis, and Vifor.

H.N. Reich reports consultancy agreements with Calliditas, Chi-
nook, Novartis, Omeros, Pfizer, and Retrophin (Travere); research
funding for clinical trial recruitment from Alnylam, Calliditas,
Chemocentryx, Omeros, and Pfizer; research funding for serving
as a national coordinating investigator from Calliditas and Chi-
nook; honoraria from Novartis; serving on the academic leadership
committee for Calliditas, the editorial board of Kidney International,
and the academic advisory board for Omeros; peer-reviewed fund-
ing from the Canadian Institutes for Health Research, the Kidney
Foundation of Canada, and the Pearson Foundation; fellowship
support from the Fast Foundation; and consultation for the Cana-
dian Agency for Drugs and Technologies in Health.

Funding
J. Floege is supported by Deutsche Forschungsgemeinschaft

Clinical Research Unit 5011, Project Number 44570 and European
Commission grant ERK-NET. The work of H.N. Reich is supported
by the Gabor Zellerman Chair in Nephrology Research and grants
from the Canadian Institutes of Health Research, John and Leslie
Pearson, and the Kidney Foundation of Canada.

Author Contributions
J. Floege and H.N. Reich conceptualized the study, wrote the

original draft, and reviewed and edited the manuscript.

References
1. Barbour SJ, Coppo R, Zhang H, Liu ZH, Suzuki Y, Matsuzaki K,

Katafuchi R, Er L, Espino-Hernandez G, Kim SJ, Reich HN,
Feehally J, Cattran DC; International IgA Nephropathy Net-
work: Evaluating a new international risk-prediction tool in IgA
nephropathy. JAMA Intern Med 179: 942–952, 2019 10.1001/
jamainternmed.2019.0600

2. Stefanski A, Schmidt KG, Waldherr R, Ritz E: Early increase in
blood pressure and diastolic left ventricular malfunction in
patients with glomerulonephritis. Kidney Int 50: 1321–1326,
1996 10.1038/ki.1996.444

3. Rovin BH, Adler SG, Barratt J, Bridoux F, Burdge KA, Chan TM,
Cook HT, Fervenza FC, Gibson KL, Glassock RJ, Jayne DRW, Jha
V, Liew A, Liu ZH, Mej�ıa-Vilet JM, Nester CM, Radhakrishnan J,
Rave EM, Reich HN, Ronco P, Sanders JF, Sethi S, Suzuki Y, Tang
SCW, Tesar V, Vivarelli M, Wetzels JFM, Lytvyn L, Craig JC,
Tunnicliffe DJ, Howell M, Tonelli MA, Cheung M, Earley A,
Floege J: Executive summary of the KDIGO 2021 guideline for the
management of glomerular diseases. Kidney Int 100: 753–779,
2021 10.1016/j.kint.2021.05.015

4. Thompson A, Carroll K, A Inker L, Floege J, Perkovic V,
Boyer-Suavet S, W Major R, I Schimpf J, Barratt J, Cattran DC,
S Gillespie B, Kausz A, W Mercer A, Reich HN, H Rovin B,
West M, Nachman PH: Proteinuria reduction as a surrogate
end point in trials of IgA nephropathy. Clin J Am Soc Nephrol
14: 469–481, 2019 10.2215/CJN.08600718

5. Lv J, Zhang H, Wong MG, Jardine MJ, Hladunewich M, Jha V,
Monaghan H, Zhao M, Barbour S, Reich H, Cattran D,
Glassock R, Levin A, Wheeler D, Woodward M, Billot L,
Chan TM, Liu ZH, Johnson DW, Cass A, Feehally J, Floege J,
Remuzzi G, Wu Y, Agarwal R, Wang HY, Perkovic V;
TESTING Study Group: Effect of oral methylprednisolone on
clinical outcomes in patients with IgA nephropathy: The
TESTING randomized clinical trial. JAMA 318: 432–442, 2017
10.1001/jama.2017.9362

6. Rauen T, Eitner F, Fitzner C, Sommerer C, Zeier M, Otte B,
Panzer U, Peters H, Benck U, Mertens PR, Kuhlmann U,
Witzke O, Gross O, Vielhauer V, Mann JF, Hilgers RD, Floege J;
STOP-IgAN Investigators: Intensive supportive care plus immuno-
suppression in IgA nephropathy. N Engl J Med 373: 2225–2236,
2015 10.1056/NEJMoa1415463

7. Nicholls SJ, Lincoff AM, Garcia M, Bash D, Ballantyne CM, Barter
PJ, Davidson MH, Kastelein JJP, Koenig W, McGuire DK,
Mozaffarian D, Ridker PM, Ray KK, Katona BG, Himmelmann A,

CJASN 17: 1243–1246, August, 2022 How I Treat IgA Nephropathy, Reich and Floege 1245

http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://doi.org/10.13039/501100001659
http://doi.org/10.13039/501100000780
http://doi.org/10.13039/501100000780
http://doi.org/10.13039/501100000024
http://doi.org/10.13039/501100000191
https://doi.org/10.1001/jamainternmed.2019.0600
https://doi.org/10.1001/jamainternmed.2019.0600
https://doi.org/10.1038/ki.1996.444
https://doi.org/10.1016/j.kint.2021.05.015
https://doi.org/10.2215/CJN.08600718
https://doi.org/10.1001/jama.2017.9362
https://doi.org/10.1056/NEJMoa1415463


Loss LE, Rensfeldt M, Lundstr€om T, Agrawal R, Menon V, Wolski
K, Nissen SE: Effect of high-dose omega-3 fatty acids vs corn oil
on major adverse cardiovascular events in patients at high cardio-
vascular risk: The STRENGTH randomized clinical trial. JAMA
324: 2268–2280, 2020 10.1001/jama.2020.22258

8. Wheeler DC, Toto RD, Stef�ansson BV, Jongs N, Chertow GM,
Greene T, Hou FF, McMurray JJV, Pecoits-Filho R, Correa-Rotter
R, Rossing P, Sj€ostr€om CD, Umanath K, Langkilde AM, Heerspink
HJL; DAPA-CKD Trial Committees and Investigators: A pre-
specified analysis of the DAPA-CKD trial demonstrates the effects
of dapagliflozin on major adverse kidney events in patients with
IgA nephropathy. Kidney Int 100: 215–224, 2021 10.1016/j.kint.
2021.03.033

9. Liu LJ, Yang YZ, Shi SF, Bao YF, Yang C, Zhu SN, Sui GL,
Chen YQ, Lv JC, Zhang H: Effects of hydroxychloroquine on

proteinuria in IgA nephropathy: A randomized controlled
trial. Am J Kidney Dis 74: 15–22, 2019 10.1053/j.ajkd.2019.
01.026

10. Fellstr€om BC, Barratt J, Cook H, Coppo R, Feehally J, de Fijter
JW, Floege J, Hetzel G, Jardine AG, Locatelli F, Maes BD,
Mercer A, Ortiz F, Praga M, Sørensen SS, Tesar V, Del
Vecchio L; NEFIGAN Trial Investigators: Targeted-release
budesonide versus placebo in patients with IgA nephropathy
(NEFIGAN): A double-blind, randomised, placebo-controlled
phase 2b trial. Lancet 389: 2117–2127, 2017 10.1016/S0140-
6736(17)30550-0

Published online ahead of print. Publication date available at
www.cjasn.org.

1246 CJASN

https://doi.org/10.1001/jama.2020.22258
https://doi.org/10.1016/j.kint.2021.03.033
https://doi.org/10.1016/j.kint.2021.03.033
https://doi.org/10.1053/j.ajkd.2019.01.026
https://doi.org/10.1053/j.ajkd.2019.01.026
https://doi.org/10.1016/S0140-6736(17)30550-0
https://doi.org/10.1016/S0140-6736(17)30550-0
http://www.cjasn.org

