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Reference keys

NOMENCLATURE AND DESCRIPTION FOR RATING GUIDELINE RECOMMENDATIONS

Within each recommendation, the strength of recommendation is indicated as Level 1 or Level 2, and the quality of the supporting
evidence is shown as A, B, C, or D.

Implications
Grade Patients Clinicians Policy
Level 1 ‘Strong’ Most people in your situation would Most patients should receive the The recommendation can be evaluated
“We recommend” want the recommended course of recommended course of action. as a candidate for developing a policy
action, and only a small proportion or a performance measure.
would not.
Level 2 ‘Weak’ The majority of people in your situation  Different choices will be appropriate for ~ The recommendation is likely to require
“We suggest” would want the recommended course  different patients. Each patient needs substantial debate and involvement of
of action, but many would not. help to arrive at a management stakeholders before policy can be
decision consistent with her or his determined.
values and preferences.
Grade Quality of evidence Meaning
A High We are confident that the true effect is close to the estimate of the effect.
B Moderate The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different.
C Low The true effect may be substantially different from the estimate of the effect.
D Very low The estimate of the effect is very uncertain, and often it will be far from the true effect.
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CURRENT CHRONIC KIDNEY DISEASE (CKD) NOMENCLATURE
USED BY KDIGO

CKD is defined as abnormalities of kidney structure or function, present for >3 months, with implications for health. CKD is classified
based on Cause, GFR category (G1-G5), and Albuminuria category (A1-A3), abbreviated as CGA.

Persistent albuminuria categories
Description and range

Prognosis of CKD by GFR and
albuminuria categories: KDIGO 2012

G1 Normal or high

G2 Mildly decreased
~ Mildly to
moderately decreased

Moderately to
severely decreased

‘G4  Severely decreased

GFR categories (ml/min/1.73 m?)
Description and range

GFR, glomerular filtration rate
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CONVERSION FACTORS OF CONVENTIONAL UNITS TO SI UNITS

Conventional unit Conversion factor Sl unit
Albumin g/dl 10 g/l
Creatinine mg/dl 88.4 umol/I
Creatinine clearance ml/min 0.01667 ml/s
Cyclosporine ng/ml 0.832 nmol/I
Mycophenolic acid pg/mi 3.12 wmol/I
Protein-creatinine ratio mg/g 0.113 mg/mmol
Tacrolimus ng/ml 1.24 nmol/I

Note: Conventional unit x conversion factor = Sl unit.

RELATIONSHIP AMONG CATEGORIES FOR ALBUMINURIA AND PROTEINURIA

Categories

Measure Normal to mildly increased (A1) Moderately increased (A2) Severely increased (A3)
AER (mg/d) <30 30-300 >300
PER (mg/d) <150 150-500 >500
ACR

(mg/mmol) <3 3-30 >30

(mg/q) <30 30-300 >300
PCR

(mg/mmol) <15 15-50 >50

(mg/qg) <150 150-500 >500
Protein reagent strip Negative to trace Trace to + + or greater

Relationships among measurement methods within a category are not exact. For example, the relationships between AER and ACR and between PER and PCR are based on
the assumption that average creatinine excretion rate is approximately 1.0 g/d or 10 mmol/d. The conversions are rounded for pragmatic reasons. (For an exact conversion
from mg/g of creatinine to mg/mmol of creatinine, multiply by 0.113.) Creatinine excretion varies with age, sex, race and diet; therefore, the relationship among these
categories is approximate only. The relationship between urine reagent strip results and other measures depends on urine concentration. ACR, albumin-to-creatinine ratio;
AER, albumin excretion rate; PCR, protein-creatinine ratio; PER, protein excretion rate.
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Abbreviations and acronyms

AAV
ACFi
ACR
ACT
AFRAN
aHUS
AIDS
AKI
ANCA
aPLA
APS
ARB
ART
ATE
AUC
BCG
BCP
BMI
BP
C3G
C4G
C3GN
CCB
CFH
CFHR
CI
CKD
CNI
CrCl
CcvV
DDD
DNA
DNAJB9
DOAC
DRI
dsDNA
DVT
eGFR
ELISA
ERT
ESKD
FAS
FDA
FR
FRNS
FSGS
FSGS-UC
G6PD
GBM
GFR
GN
GPA

ANCA-associated vasculitis
angiotensin-converting enzyme inhibitor(s)
albumin—creatinine ratio
artemisinin-based combination therapy
African Association of Nephrology
atypical hemolytic uremic syndrome
acquired immunodeficiency syndrome
acute kidney injury

antineutrophil cytoplasmic antibody
antiphospholipid antibodies
antiphospholipid syndrome
angiotensin II receptor blocker
antiretroviral therapy

arterial thromboembolism

area under the curve

bromocresol green

bromocresol purple

body mass index

blood pressure

C3 glomerulopathy

C4 glomerulopathy

C3 glomerulonephritis

calcium channel blocker
Complement Factor H

Complement Factor H-related
confidence interval

chronic kidney disease

calcineurin inhibitor

creatinine clearance

cardiovascular

dense deposit disease
deoxyribonucleic acid

DnaJ homolog subfamily B member 9
direct oral anticoagulant

direct renin inhibitor
double-stranded DNA

deep vein thrombosis

estimated glomerular filtration rate
enzyme-linked immunosorbent assay
Evidence Review Team

end-stage kidney disease

Full Age Spectrum

Food and Drug Administration
frequently relapsing

frequently relapsing nephrotic syndrome
focal segmental glomerulosclerosis
FSGS of undetermined cause
glucose-6-phosphate dehydrogenase
glomerular basement membrane
glomerular filtration rate
glomerulonephritis

granulomatosis with polyangiitis
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GRADE

HAART
HBV
HCV
HIV
HIVAN
HR
ICGN

IFN
IgADIRGN
IgAN

IgAV
IgAVN

IgE

IeG

IgM
ISN/RPS

IOM
IQR
iv.

KDIGO

LDL-C
LN
MCD
MD
MDRD
MPA
MPAA
MMEF
MN
MPGN
MPO
MRA
mTOR
NCGN
NIH
NS
NSAIDS
OR
PCR
PE
PER
PERR
PGNMID

PICOM

Grading of Recommendations Assessment,
Development, and Evaluation

highly active antiretroviral therapy

hepatitis B virus

hepatitis C virus

human immunodeficiency virus

HIV-associated nephropathy

hazard ratio

immune complex—mediated
glomerulonephritis

interferon

IgA-dominant infection-related GN

immunoglobulin A nephropathy

immunoglobulin A vasculitis

immunoglobulin A vasculitis—associated
nephritis

immunoglobulin E

immunoglobulin G

immunoglobulin M

International Society of Nephrology
and the Renal Pathology Society

Institute of Medicine

interquartile range

intravenous

Kidney Disease: Improving Global
Outcomes

low-density lipoprotein cholesterol

lupus nephritis

minimal change disease

mean difference

Modification of Diet in Renal Disease

mycophenolic acid

mycophenolic acid analogs

mycophenolate mofetil

membranous nephropathy

membranoproliferative glomerulonephritis

myeloperoxidase

mineralocorticoid receptor antagonist

mammalian target of rapamycin

necrotizing crescentic glomerulonephritis

National Institutes of Health, USA

nephrotic syndrome

nonsteroidal anti-inflammatory drugs

odds ratio

protein—creatinine ratio

pulmonary embolism

protein excretion rate

primary efficacy renal response

proliferative GN with monoclonal Ig
deposits

Population, Intervention, Comparator,
Qutcome, Methods
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PLA2R M-type phospholipase A2 receptor SMP sodium mycophenolate

p.o. oral SoF Summary of Findings

PPI proton pump inhibitor(s) SRNS steroid-resistant nephrotic syndrome
PR3 proteinase 3 SSNS steroid-sensitive nephrotic syndrome
QMN quartan malarial nephropathy TB tuberculosis

RAS renin—angiotensin system THSD7A thrombospondin type-1

RASi renin—angiotensin system inhibitor(s) domain-containing 7A

RBC red blood cell TMA thrombotic microangiopathy

RCT randomized controlled trial TMP-SMX trimethoprim—sulfamethoxazole
RPGN rapidly progressive glomerulonephritis TTP thrombotic thrombocytopenic purpura
RR relative risk UK United Kingdom

RVT renal vein thrombosis UPE urine protein excretion

SCr serum creatinine US United States

SD steroid-dependent VTE venous thromboembolism

SLE systemic lupus erythematosus WHO World Health Organization
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Notice

SECTION I: USE OF THE CLINICAL PRACTICE GUIDELINE

This Clinical Practice Guideline document is based upon literature searches last conducted in October 2018, supplemented with
additional evidence through September 2019. The search was updated in June 2020. It is designed to assist decision-making. It
is not intended to define a standard of care and should not be interpreted as prescribing an exclusive course of management.
Variations in practice will inevitably and appropriately occur when clinicians consider the needs of individual patients, available
resources, and limitations unique to an institution or type of practice. Healthcare professionals using these recommendations
should decide how to apply them to their own clinical practice.

SECTION II: DISCLOSURE

Kidney Disease: Improving Global Outcomes (KDIGO) makes every effort to avoid any actual or reasonably perceived conflicts
of interest that may arise from an outside relationship or a personal, professional, or business interest of a member of the Work
Group. All members of the Work Group are required to complete, sign, and submit a disclosure and attestation form showing
all such relationships that might be perceived as or are actual conflicts of interest. This document is updated annually, and
information is adjusted accordingly. All reported information is published in its entirety at the end of this document in the
Work Group members’ Disclosure section and is kept on file at KDIGO.

Copyright © 2021, KDIGO. Published by Elsevier Inc. on behalf of the International Society of Nephrology. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/). Single copies may be
made for personal use as allowed by national copyright laws. Special rates are available for educational institutions that wish
to make photocopies for nonprofit educational use. No part of this publication may be reproduced, amended, or transmitted
in any form or by any means, electronic or mechanical, including photocopying, recording, or any information storage and
retrieval system, without explicit permission in writing from KDIGO. Details on how to seek reprints, permission for
reproduction or translation, and further information about KDIGO’s permissions policies can be obtained by contacting
Melissa Thompson, Chief Operating Officer, at melissa.thompson@kdigo.org.

To the fullest extent of the law, neither KDIGO, Kidney International, nor the authors, contributors, or editors assume any
liability for any injury and/or damage to persons or property as a matter of products liability, negligence or otherwise, or
from any use or operation of any methods, products, instructions, or ideas contained in the material herein.
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Foreword

Kidney International (2021) 100, S1-S276; https://doi.org/10.1016/j.kint.2021.05.021

With the growing awareness that chronic kidney disease (CKD)
is a major global health problem, Kidney Disease: Improving
Global Outcomes (KDIGO) was established in 2003 with the
stated mission “to improve the care and outcomes of patients
with kidney disease worldwide through promoting coordina-
tion, collaboration, and integration of initiatives to develop and
implement clinical practice guidelines.”

Since 2003, KDIGO has developed a catalog of clinical
practice guidelines informing the care of patients with, or at
risk of developing, kidney diseases. Recently, KDIGO published
one new guideline on Diabetes Management in CKD and
updated their Management of Blood Pressure in CKD guide-
line. The last in the series is the update to the Management of
Glomerular Diseases guideline. All 3 guidelines will be pre-
sented using a new guideline format.

Glomerular diseases, excluding diabetic nephropathy, ac-
count for about 25% of the cases of CKD worldwide. Given
the magnitude of long-term morbidity from glomerular dis-
eases, and in particular, their frequent manifestation in
younger patients, it is critical that they be diagnosed effi-
ciently, and that management is optimized to control disease
and prevent progressive kidney disease.

KDIGO published its Clinical Practice Guideline for
Glomerulonephritis (GN) in 2012. The guideline was derived
from a significant effort by the Work Group to summarize
recommendations for 12 distinct diseases based on evidence
available through November 2011. Since that time, substantial
new evidence has emerged with important implications for the
recommendation statements made in this original guideline.

In 2017, KDIGO convened a Controversies Conference on
Glomerular Diseases. The objective of the conference was to
gather a global panel of multidisciplinary clinical and scien-
tific experts to identify key issues relevant to the optimal
management of primary and secondary glomerular disease.
The goal was to determine best practice treatment and areas
of uncertainties in the treatment of glomerular disease, review
key relevant literature published since the KDIGO 2012 GN
Guideline, identify topics or issues that warrant revisiting for
future guideline updating, and outline research needed to
improve GN management. The conclusions from this Con-
troversies Conference were published in Kidney International
last year."” Based on this conference, a guideline update was
recommended.

In keeping with KDIGO’s policy for transparency and
rigorous public review during the guideline development
process, the scope of the 2017 Controversies Conference was
made available for open commenting prior to the conference.
The guideline Work Group members carefully considered
both the feedback received on the Scope of Work and the
output of the conference. This guideline was made available
for public review, too, and the Work Group has critically
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reviewed the public input and revised the guideline as
appropriate for the final publication.

We thank Jiirgen Floege, MD, and Brad H. Rovin, MD, for
leading this important initiative, and we are especially grateful
to all Work Group members who provided a considerable
amount of their time and expertise to this endeavor. In
addition, this Work Group was ably assisted by colleagues
from the independent Evidence Review Team (ERT) led by
Jonathan C. Craig, MBChB, DipCH, FRACP, M Med (Clin
Epi), PhD, Martin Howell, PhD, and David ]. Tunnicliffe,
PhD, who made this guideline possible.

KDIGO recently appointed Marcello A. Tonelli, MD, SM,
MSc, FRCPC as its first Guideline Methods Chair. He was
tasked with improving KDIGO guideline methodology by
reinforcing the linkage between the recommendations and the
corresponding evidence, standardizing the guideline format,
reducing unnecessary length, and strengthening the utility of
the guideline for its users.

To meet these goals, Dr. Tonelli suggested KDIGO work
with MAGICapp, a web-based publishing platform for
evidence-based guidelines. The program uses a predefined
format and allows for direct linkage of the evidence to the
recommendation statement, and the generation of patient
decision aids directly from the evidence syntheses used to
support the guideline. In addition, he introduced the
concept of practice points, a new form of guidance
produced in addition to recommendations. When a sys-
tematic review was not done or was done but did not find
sufficient evidence to warrant a recommendation, a practice
point was used to provide guidance to clinicians. Practice
points do not necessarily follow the same format as
recommendations—for example, they may be formatted as
tables, figures, or algorithms—and are not graded for
strength or evidence quality.

With Dr. Tonelli’s guidance and expertise, the use of
MAGICapp, and the adoption of practice points, KDIGO has
seen the update of the Glomerular Diseases Guideline develop
into a highly useful document that is rich in guidance while
maintaining the high-quality standards and rigor for which
KDIGO is best known. The update to the KDIGO guideline
format is discussed in greater detail below by Dr. Tonelli
(Figure 1).

In summary, we are confident that this guideline will prove
useful to clinicians treating people with glomerular disease
throughout the world. Once again, we thank the Work Group
Co-Chairs and members and all those who contributed to this
very important KDIGO activity.

Michel Jadoul, MD

Wolfgang C. Winkelmayer, MD, ScD
KDIGO Co-Chairs
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Updates to the KDIGO guideline format

KDIGO guidelines continue to use the Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) methodology, but we have strengthened the link between the recommendation
statements and underlying evidence base.
Guidelines now include a mix of recommendations and “practice points” to help clinicians better

evaluate and implement the guidance from the expert Work Group.

All recommendations follow a consistent and structured format and are similar in style to previous
KDIGO recommendations.
Practice points are a new addition to KDIGO guidance, and may be formatted as a table, a figure, or
an algorithm to make them easier to use in clinical practice.

Guidelines will be published in print form and posted online in MAGICapp; the online format will

facilitate rapid updates as new evidence emerges.

Below are frequently asked questions outlining the rationale for this shift along with an example
recommendation in the new format.

Practice Points are used when

No systematic review was conducted
There is insufficient evidence
Evidence is inconclusive

The alternative option is illogical

Guidance is discretionary for the
physician

Consensus statements providing
guidance are needed in the absence of
evidence. Benefits and harms will not be
explicitly discussed

Guidance does not require an explicit
discussion of values and preferences
or of resource considerations, although
it is implied that these factors were
considered

The guidance may be more useful as a
table, figure, or algorithm

Recommendations are provided when

Systematic review was conducted
Ample/significant evidence is available

Evidence shows a clear preference for
one action over the alternatives

Guidance is always actionable

Consensus statements are supported
with evidence and explicit discussion

of their balance of benefits and harms,
values and preferences is necessary
Application of guidance requires explicit
discussion of values and preferences or
resource considerations

The guidance requires a more thorough
explanation in text (i.e., rationale)

. Information on Guideline Development Process

Who
A Work Group of experts is convened to develop KDIGO guidelines based on evidence

and clinical judgment.

A designated Evidence Review Team systematically reviews and analyzes the

evidence.

+ The GRADE approach is used to analyze certainty in the evidence and strength of
guideline recommendations.

Figure 1| Updates to the KDIGO guideline format. CNI, calcineurin inhibitors; eGFR, estimated glomerular filtration rate; FAQ, frequently
asked questions; GRADE, Grading of Recommendations Assessment, Development, and Evaluation; KDIGO, Kidney Disease: Improving Global
Outcomes; MN, membranous nephropathy, PLA2R, M-type phospholipase A2 receptor; RCT, randomized controlled trial. (Continued)
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How

+  Where the Work Group determines that the quality of evidence or strength/
importance of the statement warrants a graded recommendation, the text will be
organized into structured sections (see below).

« Strength, quality, and magnitude of evidence (published or empirical) will indicate
grading of the recommendation.

»  Where the Work Group judges that there is a lack of evidence or consensus-based
clinical practice statements are more appropriate, they may choose to develop a
practice point.

.What are the structured sections that are included in a recommendation?

Following each recommendation, there is a short remark of one to two
sentences summarizing the most important factors considered when making the
recommendation statement.

Next, the Key Information write-up consists of five specific subsections representing
factors that the Work Group considered both in developing and grading the
recommendation. The sections are:

1. Balance of benefits and harms,

2. Quality of evidence,

3. Values and preferences,

4. Resource use and costs, and

5. Considerations for implementation.

The final section of the write-up is a Rationale section which serves two purposes.
First, the rationale expands on the short remark that immediately follows the
recommendation summarizing how the Work Group considered the five factors of the
Key Information section when drafting the recommendation.

Second, the rationale may be used to describe any key differences between the current
KDIGO recommendation and recommendations made in the previous guideline or by
other guideline producers.

. How should | use practice points when caring for my patients?

» As noted, practice points are consensus statements about a specific aspect of care,
and supplement recommendations for which a larger quantity of evidence was
identified.

« Note that practice points represent the expert judgment of the guideline Work
Group, but may also be based on limited evidence.

» Unlike recommendations, practice points are not graded for strength of
recommendation or quality of evidence.

» Users should consider the practice point as expert guidance, and use it as they see
fit to inform the care of patients.

New guideline S

Figure 1| (Continued)
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. What happened to the previous “ungraded statements”?

Ungraded statements were often useful to clinicians, but some were not strictly
necessary, and their format (i.e., as imperative statements) was not suitable for
every situation.

The added flexibility to present practice points in alternative formats such as tables,
figures, and algorithms should make them more useful to clinicians. Since shorter
documents are easier to use, we have tried to eliminate superfluous statements
from the guideline and to retain only those that are necessary for providing patient
care.

. Why did KDIGO make these changes?

The main rationale for the changes was to improve rigor (better linkage of evidence
to recommendations; standardized and consistent format), reduce unnecessary
length, and enhance utility to practitioners (clinically useful guidance through
practice points; visually appealing tables, figures and algorithms that are easier to
use at point of care).

. Example of new recommendation and practice point format

Treatment

Recommendation 1. For patients with MN and at least one risk factor for disease
progression, we recommend using rituximab or cyclophosphamide and alternate
month glucocorticoids for 6 months, or tacrolimus-based therapy for 26 months,
with the choice of treatment depending on the risk estimate (1B).

Why was this formatted as a recommendation?

= Balance of benefits and harms (all based on published, scientific studies):

« Benefits: Prevention of progressive kidney failure, complete and partial
remission, reduction in the complications and risk of nephrotic syndrome.

« Harms: Severe short- and long-term side effects with alkylating agents.

* Quality of evidence: This recommendation was based on clinical data extracted
from RCTs and outcomes from observational studies were considered.

= Values and preferences: Most physicians and patients will prefer initial treatment
with rituximab or CNI over treatment with cyclophosphamide and most well-
informed patients with (very high risk of) kidney failure would choose to be
treated with cyclophosphamide as compared to conservative treatment only.

= Resources and other costs: This recommendation is likely to be cost-effective
to the extent that immunosuppressive treatment prevents progressive loss of
kidney function and kidney failure. Cost-efficacy is less likely in patients with a
predicted uneventful disease course.

» Considerations for implementation: The recommendation holds for all patients.

Practice Point 1. Imnmunosuppressive therapy is not required in patients with MN,
proteinuria <3.5 g/d, serum albumin >30 g/I, and eGFR >60 ml/min per 1.73 m?.

Why was this formatted as a practice point?

» Less robust data than recommendation; no systematic review was conducted.
« Few studies found; clinical experience and data from cohort studies show

Figure 1| (Continued)
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favorable kidney outcomes in patients with MN who are persistently non-
nephrotic, despite the absence of immunosuppressive treatment. This evidence
cannot be considered conclusive.

- Based on the limited evidence available, the Work Group decided to base their
guidance on the observation that immunosuppressive therapy adds risks without
potential benefits for this population.

Practice Points may also have accompanying algorithms to aid in implementation

For example:

Practice Point 2. Longitudinal monitoring of anti-PLAZ2R antibody levels at 6 months
after start of therapy may be useful for evaluating treatment response in patients with
membranous nephropathy, and can be used to guide adjustments to therapy.

Measure PLAZRab
month:

Why was this formatted as a practice point?

« Limited evidence to support the guidance but monitoring anti-PLA2R antibody
levels in these patients can be beneficial.

= No systematic review was conducted.

«  The Work Group believes a graphic would be more useful to the reader since an
algorithm offers a clearer visual presentation of the approach to monitoring than a
series of statements.

Figure 1| (Continued)
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Abstract

The Kidney Disease: Improving Global Outcomes (KDIGO) 2021 Clinical Practice Guideline for the
Management of Glomerular Diseases is an update to the KDIGO 2012 guideline on the topic. The
aim is to assist clinicians caring for individuals with glomerular disease, both adults and children.
The scope includes various glomerular diseases, including IgA nephropathy (IgAN) and IgA
vasculitis (IgAV), membranous nephropathy, nephrotic syndrome in children, minimal change
disease (MCD), focal segmental glomerulosclerosis (FSGS), infection-related glomerulonephritis
(GN), antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis, lupus nephritis, and
anti-glomerular basement membrane (anti-GBM) antibody GN. In addition, this guideline will
be the first to address the subtype of complement-mediated diseases. Each chapter follows the
same format providing guidance related to diagnosis, prognosis, treatment, and special situations.
The goal of the guideline is to generate a useful resource for clinicians and patients by providing
actionable recommendations with valuable infographics based on a rigorous formal systematic
literature review. Another aim is to propose research recommendations for areas where there are
gaps in knowledge. The guideline targets a broad audience of clinicians treating glomerular
disease while being mindful of implications for policy and cost. Development of this guideline
update followed an explicit process of evidence review. Treatment approaches and guideline
recommendations are based on systematic reviews and evidence synthesis of relevant studies, and
appraisal of the quality of the evidence and the strength of recommendations followed the
“Grading of Recommendations Assessment, Development, and Evaluation” (GRADE) approach.
Limitations of the evidence are discussed, with areas of future research also presented.

Keywords: AAV; ANCA; anti-GBM; C3; complement; evidence-based; FSGS; glomerular dis-
eases; glomerulonephritis; guideline; IgA nephropathy; IgA vasculitis; infection-related glomer-
ulonephritis; KDIGO; lupus nephritis; membranous nephropathy; minimal change disease;
MPGN; nephrotic syndrome; systematic review

CITATION

In citing this document, the following format should be used: Kidney Disease: Improving
Global Outcomes (KDIGO) Glomerular Diseases Work Group. KDIGO 2021 Clinical Practice
Guideline for the Management of Glomerular Diseases. Kidney Int. 2021;100(4S):S1-S276.

This guideline, including all statements and evidence, will also be published on MAGICapp
(https://kdigo.org/guidelines/gd/). This online format will facilitate rapid updates as new evi-
dence emerges.
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Introduction

Glomerular disease, be it primary or secondary, occurring in
the setting of systemic autoimmune diseases, infections,
drugs, or malignancy, affects individuals of all ages. In most
kidney failure registries, glomerular diseases account for
about 20%-25% of the prevalent cases. However, in children,
teenagers, and young adults, glomerular disease is one of the
most common causes of irreversible kidney damage and, as
such, is not only a source of personal suffering but also a
major socioeconomic problem.

In 2012, KDIGO published its first-ever guideline on the
management of glomerular diseases. In the 8 years that have
passed, several major discoveries have been made that relate
to our understanding of the pathogenesis, diagnosis, and
therapy of glomerular disease. The unequivocal proof that
primary membranous nephropathy is an autoimmune dis-
ease, the uncovering of the role of complement in glomer-
ulopathies from dense deposit disease to ANCA-associated
vasculitis, and the demonstration that targeting B cells is
effective for treating diseases mediated by pathogenic (auto)
antibodies are examples of some of the most important ad-
vances. Thus, an update of the 2012 guideline is appropriate
and more urgent as ever.

In this guideline, we have largely maintained the topics
covered in the first edition, focusing on the most common
adult and pediatric glomerulonephritides (i.e., IgAN,
membranous nephropathy, nephrotic syndrome including
minimal change disease and FSGS, and infection-related
glomerulonephritis [GN]), as well as systemic immuno-
logic diseases (i.e., lupus nephritis, ANCA-associated vascu-
litis, and anti-GBM antibody GN). We have expanded the
chapter on General principles for the management of glomer-
ular disease that discusses supportive therapies appropriate
for all glomerular diseases that supplement the more specific
immunosuppressive treatments for each disease. Consistent
with new findings on disease pathogenesis, the updated
Membranous nephropathy chapter now provides an in-depth
discussion of monitoring pathogenic autoantibodies in dis-
ease management. We have replaced the chapter heading on
membranoproliferative GN (MPGN) with a new chapter
entitled Immunoglobulin- and complement-mediated glomer-
ular diseases with an MPGN pattern of injury. The chapter
on Antineutrophil cytoplasmic antibody (ANCA)-associated
vasculitis compares and contrasts B cell-targeted therapies
with traditional cytotoxic drugs. The chapter on Focal
segmental glomerulosclerosis (FSGS) has been reorganized to
help clinicians more accurately differentiate between FSGS
mediated by a soluble factor that may be amenable to
immunosuppression, and conditions with FSGS-like histol-
ogy, for which immunosuppression should not be used.
Nephrotic syndrome in children takes advantage of several
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new trials that have defined duration of immunosuppres-
sion, and this chapter has been written to closely align with
recommendations from the International Pediatric
Nephrology Association (IPNA).

Although the present guideline is the most extensive
KDIGO guideline to date, covering a large array of diseases,
there are a few remaining glomerular diseases not addressed.
Specifically, very rare GN types, such as fibrillary GN,
immunotactoid GN, and IgM GN, for example, are not
covered, related in part to space and resource restrictions,
but particularly because of the lack of controlled trials to
guide treatment. Our focus on immune-mediated glomer-
ular disease has led to the exclusion of other important
entities, such as amyloidosis and immunoglobulin deposi-
tion diseases, Alport syndrome, and thrombotic
microangiopathies.

The guideline primarily considers questions of clinical
management for which high-quality scientific evidence is
available. It is not meant to replace textbooks. Rather, in
collaboration with an Evidence Review Team, the Work
Group reassessed questions posed in the 2012 guideline
version and identified several issues that have remained
clinically pressing and for which there is now at least some
evidence base from which to make defensible recommenda-
tions. The chapter on General principles for the management of
glomerular disease links this guideline with other KDIGO
guidelines, the most important of which cover the manage-
ment of hypertension associated with chronic kidney disease
(KDIGO Guideline for the Management of Blood Pressure in
CKD:  https://kdigo.org/guidelines/blood-pressure-in-ckd/).
At the end of each chapter, a research agenda has also been
included and is intended to provide a roadmap for future
investigation based on our comprehensive review of the
current state of clinical evidence.

The majority of glomerular diseases are classified as rare
diseases, and consequently, there is a paucity of randomized
controlled trials on which to base firm recommendations.
Given this situation, evidence-based recommendations have
been supplemented with practice points, based on retro-
spective analyses, registry data, and consensus of expert
opinion to fill in management gaps when there was insuffi-
cient evidence to make a formal recommendation. The reader
will notice that most of this guideline is comprised of practice
points. This should be taken as a challenge to the clinical
investigators of the nephrology community to develop novel
clinical trial designs, such as basket trials, umbrella trials,
biomarker-driven trials, and n-of-1 trials, to implement the
proposed research agenda in the absence of a sufficient
number of patients to carry out traditional prospective ran-
domized controlled trials.

As Co-Chairs, we are more than grateful to the Work
Group, Evidence Review Team, and KDIGO staff for their
outstanding contributions to the creation of this extensive
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guideline. The Work Group was diverse, multinational,
multidisciplinary, experienced, thoughtful, and dedicated,
and volunteered countless hours of their time to developing
this guideline. Finally, we owe a special debt of gratitude to
the KDIGO Executive Committee, in particular Marcello
Tonelli, who reviewed the guideline and made very helpful
suggestions on methodological aspects of this project.
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We hope that the guidance provided here will lead to better
and more standardized care and improved outcomes for pa-
tients with immune-mediated glomerular diseases.

Jurgen Floege, MD

Brad H. Rovin, MD
Glomerular Disease Guideline Co-Chairs
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Summary of recommendation statements and practice
points

Chapter 1: General principles for the management of glomerular disease

1.1. Kidney biopsy

Practice Point 1.1.1: The kidney biopsy is the “gold standard” for the diagnostic evaluation of glomerular diseases.
However, under some circumstances, treatment may proceed without a kidney biopsy confirmation
of diagnosis (Figure 2).

Decision tree for the
consideration of a kidney
biopsy in patients with ~ ——
proteinuria and/or
glomerular hematuria

Figure 2| Considerations for a kidney biopsy in patients with proteinuria and/or glomerular hematuria. ANCA, antineutrophil
cytoplasmic antibody; eGFR, estimated glomerular filtration rate; GN, glomerulonephritis; MPO, myeloperoxidase; PLA2Rab+, M-type
phospholipase A2 receptor antibody positive; PR3, proteinase 3.
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Practice Point 1.1.2: The evaluation of kidney tissue should meet standards of biopsy adequacy (Figure 3).

Figure 3| Evaluation of kidney tissue. AA, amyloid A; GBM, glomerular basement membrane; DNAJB9, DnaJ homolog subfamily B
member 9; GN, glomerulonephritis; IgA, immunoglobulin A; IgG, immunoglobulin G; IgM, immunoglobulin M; LECT2, leukocyte cell-derived
chemotaxin-2; PLA2R, M-type phospholipase A2 receptor; THDS7A, thrombospondin type-l domain-containing 7A.

Practice Point 1.1.3: Repeat kidney biopsy should be performed if the information will potentially alter the ther-
apeutic plan or contribute to the estimation of prognosis.

1.2. Assessment of kidney function

Practice Point 1.2.1: Obtain 24-hour urine collection to determine total protein excretion in patients with glomerular
disease for whom initiation or intensification of immunosuppression is necessary, or who have a
change in clinical status.

Practice Point 1.2.2: For pediatrics, 24-hour urine collection is not ideal as it may not be accurate and is cuambersome
to collect. Instead, monitor first morning protein—creatinine ratio (PCR).

Practice Point 1.2.3: Random “spot” urine collections for PCR are not ideal as there is variation over time in both
protein and creatinine excretion.

Practice Point 1.2.4: First morning urine collections may underestimate 24-hour protein excretion in orthostatic
proteinuria.

Practice Point 1.2.5: When feasible, a reasonable compromise is to collect an “intended” 24-hour urine sample and
measure PCR in an aliquot of the collection.
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Practice Point 1.2.6: There is no need to simultaneously and routinely quantify sodium excretion on each timed urinary
collection, unless there is reason to suspect a failure to adhere to suggestions regarding dietary sodium
restriction (Figure 5 and Practice Points 1.4.2 and 1.5.9).

Direct measures of kidney
function

+ Creatinine clearance
- 24 h urine creatinine

- Measured GFR*

- Inulin clearance (gold standard)

- Radioisotopic plasma clearance
« 'Zlothalamate; “"Tc-DTPA;
SICr-EDTA

- Non-radioisotopic plasma
clearance
+ lohexol™

Indirect measures of kidney function:
estimating equations

- eGFR

Adults
« Cockcroft-Gault® (140-age) (wt [kg]) x 0.85,
if female/serum creatinine (mg/dl) x 72
» Modification of diet in renal disease
(MDRD) equations” (not valid for eGFR
>60 ml/min/1.73 m?)
- CKD-EPI creatinine equation (preferred)
- Valid with eGFR >60 ml/min/1.73 m?
- CKD-EPI-cystatin C equations® (valid
for eGFR >60 mI/min/1.73 m?)
- Full Age Spectrum (FAS) equation"”’
« Valid even in eGFR >60 ml/min/1.73 m?

Children

« Schwartz equation and its
modifications®

« Full-age spectrum (FAS) formulae"”

Limitations

- No estimate of kidney function
has been specifically validated
for glomerular diseases and/or
nephrotic syndrome

- Ethnicity is often a confounding
influence

« In creatinine-based formulas,
hypoalbuminemia may lead to
overestimation of true GFR due
to increased tubular creatinine
secretion®

- Glucocorticoids may increase
serum cystatin C, potentially
underestimating eGFR®

+ Low muscle mass overestimates
eGFR using creatinine-based
formulae!”

« AKl confounds all estimates,
which are valid only in
steady-state

Figure 5| Assessment of kidney function in glomerular disease. “In ml/min per 1.73 m?. The correction coefficient for race in GFR
estimating equations is controversial, and discussions about this topic are ongoing.”’ Please refer to the KDIGO CKD guideline for more
information.'® 'Perrone et al.'?, 2Gaspari et al.'?, 3Cockcroft and Gault.'!, *Stevens et al.'®, *Stevens et al.'’, Schwartz et al.'”, "Pottel et al."*,
8Branten et al.'®, °Zhai et al.>', °Levey et al.>> AKI, acute kidney injury; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; >'Cr-EDTA,
chromium-51 labeled ethylenediamine tetraacetic acid; eGFR, estimated glomerular filtration rate in ml/min per 1.73 m? 2 Tc-DTPA,

technetium-diethylenetriamine pentaacetic acid.

Practice Point 1.2.7: Quantify proteinuria in glomerular disease, as it has disease-specific relevance for prognosis and
treatment decision-making. Qualitative assessment of proteinuria may be useful in selected instances.

Practice Point 1.2.8:

In children, quantify proteinuria, but goals of treatment should not be different between disease

etiologies. A PCR of <200 mg/g (<20 mg/mmol) or <8 mg/m*/hour in a 24-hour urine should be the
goal for any child with glomerular disease. Acceptance of a baseline higher than this should come
only with kidney biopsy evidence of kidney scarring.
Practice Point 1.2.9: The Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) estimated glomerular filtration
rate (eGFR) creatinine equation is preferred in adult patients with glomerular disease, and the
modified Schwartz equation is preferred in children. The Full Age Spectrum (FAS) equation may be
used in both adults and children (Figure 5).
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1.3. Evaluation of hematuria

Practice Point 1.3.1: Routine evaluation of urine sediment for erythrocyte morphology and the presence of red cell casts
and/or acanthocytes is indicated in all forms of glomerular disease.
Practice Point 1.3.2: Monitoring of hematuria (magnitude and persistence) may have prognostic value in many forms of
glomerular disease. This is particularly applicable to immunoglobulin A nephropathy (IgAN) and

vasculitis (IgAV; Chapter 2).

1.4. Management of complications of glomerular disease (Figure 7)

« Twice daily dosing preferred over once daily dosing; daily dosing may be

acceptable for reduced GFR

+ Increase dose of loop diuretic to cause clinically significant diuresis or until

maximally effective dose has been reached

« Switch to longer acting loop diuretic such as bumetanide or torsemide/torasemide
if concerned about treatment failure with furosemide, or if concerned about oral
drug bioavailability

- Restrict dietary sodium to <2.0 g/d (<90 mmol/d)

« All thiazide-like diuretics in high doses are equally effective. None is preferred.
- Thiazide diuretics, administered with an oral or i.v. loop diuretic, will impair distal

sodium reabsorption and improve diuretic response

- Amiloride may provide improvement in edema/hypertension, and counter

hypokalemia from loop or thiazide diuretics

+ Acetazolamide may be helpful for the metabolic alkalasis of diuresis
. Spironolac’eone may provide improvement in edenwhypewbensiom and counter

hypokalemia from loop or thiazide diuretics

+ Hyponatremia with thiazide diuretics

+ Hypokalemia with thiazide and loop diuretics

« Impaired GFR
-Volume depletion, especially in pediatric/elderly patients
- Hyperkalemia with spironolactone and eplerenone especially if combined

with RAS blockade

- Amiloride

« Acetazolamide

«i.v. loop diuretics (bolus or infusion) alone
+i.v. loop diuretics in combination with i.v. albumin
+ Ultrafiltration

« Hemodialysis

« Amiloride may reduce potassium loss and improve diuresis. Acetazolamide may

help to treat metabolic alkalosis but is a weak diuretic

Figure 7| Edema management in NS. GFR, glomerular filtration rate; i.v., intravenous; NS, nephrotic syndrome; RAS, renin-angiotensin system.
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1.5. Management of hypertension and proteinuria reduction in glomerular disease (Figure 8)

« Do not stop ACEi or ARB with modest and stable increase in serum
creatinine (up to 30%)

- Stop ACEi or ARB if kidney function continues to worsen, and/or
refractory hyperkalemia

- Combinations of ACEi and ARB may be used in young adults without
diabetes or cardiovascular disease, but benefits and safety are uncertain

Caveat: do not start ACEi/ARB in patients who present with abrupt

onset of NS. These drugs can cause AKI especially in patients with MCD

« Refer to KDIGO BP Guideline
(https://kdigo.org/guidelines/blood-pressure-in-ckd/)

» Formally speaking, SBP <120 mm Hg has not been validated in GN. In
practicality, we are able to achieve an SBP of 120-130 mm Hg in most
patients with glomerular disease

- Indicated for persistent proteinuria despite treatment of primary GN
with immunosuppression (where indicated)
- Avoid use of an ACEi or ARB if kidney function is rapidly changing

- It may be reasonable to delay initiation of ACEi or ARB for patients
without hypertension with podocytopathy (MCD, SSNS, or primary
FSGS) expected to be rapidly responsive to immunosuppression

- Proteinuria goal is disease-specific in adults with GN

- Titration of ACEi or ARB may cause acute kidney injury or hyperkalemia

« Increased risk for acute kidney injury and hyperkalemia

+ Counsel patients according to level of education in a culturally sensitive
manner

= Consider transiently stopping RASi during sick days

- Loop diuretics

- Thiazide diuretics

- Patiromer

« Sodium zirconium cyclosilicate (each 10 g of sodium zirconium
cyclosilicate contains 800 mg of sodium)

« Supplement with oral sodium bicarbonate

« Restrict dietary sodium to <2.0 g/d (<90 mmol/d)

- Normalize weight

- Exercise regularly

- Stop smoking

« Restrict dietary sodium to <2.0 g/d (<90 mmol/d). Consider using

mineralocorticoid receptor antagonists in refractory cases (monitor for
hyperkalemia)

Figure 8| Management of hypertension and proteinuria in glomerular disease. ACEi, angiotensin-converting enzyme inhibitor; ARB,
angiotensin |l receptor blocker; BP, blood pressure; FSGS, focal segmental glomerulosclerosis; GN, glomerulonephritis; KDIGO, Kidney
Disease: Improving Global Outcomes; MCD, minimal change disease; NS, nephrotic syndrome; RAS, renin—angiotensin system; RASi,
renin-angiotensin system inhibitors; SBP, systolic blood pressure; SSNS, steroid-sensitive nephrotic syndrome.
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1.6. Management of hyperlipidemia in glomerular disease (Figure 10)

High quality data are lacking to guide treatment in
these patients

« Not well studied as primary means of reducing
Ilpids in nephrotic syndrume
Can be used as primary therapy in low-risk
ild to moderate hyperli
+ Additive to pharmacologic treatment of
hyperlipidemia
« Considered first-line treatment of hyperlipidemia in
children
- Consider a plant—based diet
« Avoid red meat

+ Reduced eGFR (<60 ml/min/1.73 m? not on dialysls)
and albuminuria (ACR >30 mg/g) are independently

ammmth?wwm riskof ASC(VD

dlsorders or human |mmunudeﬁcnency vlrus)

« Adherence to changes in lifestyle and effects of LDL-C
lowering medicatior should be assessed by
measurement of fasting lipids and appropriate safety
indicators 4-12 weeks after statin initiation/dose
adjustment or inflammatory. di‘sease-modlfying
therapy, ntiretroviral therapy, and every 3-12 months
thereafter based on need to assess adherence or
safety

- Bile acid sequestrants | have a high rate of
gastrointestinal side effects limiting their use

+ Bile acid sequestrants and fibrates have been shown
in small studies to reduce serum cholesterol in
nephrotic syndrome

« Fibrates will increase
direct action on the kidney
« Ezetimibe has limited vascular and clinical benefits,
but is used in statin-intolerant patients as salvage
thetapy

« Nicotinic a’dd and ezetimibe have not been studied
in patients with nephmti' yndrome
+ PCSK9 inhibitors may be beneficial in nephrotic
syndrome; trials ongoing

erum creatinine level due to

Figure 10| Management of hyperlipidemia in glomerular disease. ACR, albumin-creatinine ratio; AIDS, acquired immunodeficiency
syndrome; Apo, apolipoprotein; ASCVD, atherosclerotic cardiovascular disease; eGFR, estimated glomerular filtration rate; LDL-C, low-density
lipoprotein cholesterol; Lp, lipoprotein; PCSK9, proprotein convertase subtilisin/kexin type 9.
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1.7. Hypercoagulability and thrombosis

Practice Point 1.7.1: Full anticoagulation is indicated for patients with thromboembolic events occurring in the context of
nephrotic syndrome. Prophylactic anticoagulation should be employed in patients with nephrotic
syndrome when the risk of thromboembolism exceeds the estimated patient-specific risks of an
anticoagulation-induced serious bleeding event (Figure 11).

J
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Figure 11| Anticoagulation in NS. "Membranous GN carries a particularly high risk of thromboembolic events. NS, nephrotic syndrome.
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Practice Point 1.7.2: Anticoagulant dosing considerations in patients with nephrotic syndrome (Figure 12 and Figure 13**).

Figure 12| Anticoagulant dosing considerations in patients with NS. NS, nephrotic syndrome.
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Serum albumin No Serum albumin No RS
<25 g/I* <329/l B
Yes
High venous Yes
thromboembolism risk
Assess bleeding risk Estimate arterial Risk
GN tools* thromboembolism risk <20/1000
Framingham risk score, patient-years
estimated glomerular filtration
rate, diabetes, previous arterial
thromboembolism
Additional risk due to
nephrotic syndrome
High '
bleeding risk 5 Risk
Low | . No warfarin 520/1000
bleeding patient-years
risk
Warfarin Aspirin

Figure 13| Prophylactic anticoagulation in adults with GN/nephrotic syndrome. Reproduced from Kidney International, volume 89, issue 5,
Hofstra JM, Wetzels JFM. Should aspirin be used for primary prevention of thrombotic events in patients with membranous nephropathy? Pages
981-983, Copyright © 2016, with permission from the International Society of Nephrology.** Note: This algorithm was developed for patients
with membranous nephropathy. Its value is unknown for patients with nephrotic syndrome (NS) due to other underlying diseases. In pediatric
patients with glomerulonephritis (GN), consider formal hematology consultation for evaluation of venous thromboembolism (VTE) and bleeding
risk. Framingham Risk Score is not available for pediatric patients. *Albumin value of 25 g/l or 32 g/l (2.5 g/dl or 3.2 g/dl) is measured using
bromocresol green (BCG). A value of 20 g/l or 30 g/l (2 g/dl or 3 g/dl) should be used when bromocresol purple (BCP) or immunoassays for
serum albumin levels are used. *Please go to https://www.med.unc.edu/gntools/bleedrisk.html.

1.8. Risks of infection

Practice Point 1.8.1: Use pneumococcal vaccine in patients with glomerular disease and nephrotic syndrome, as well as pa-
tients with chronic kidney disease (CKD). Patients and household contacts should receive the influenza
vaccine. Patients should receive herpes zoster vaccination (Shingrix).

Practice Point 1.8.2: Screen for tuberculosis (TB), hepatitis B virus (HBV), hepatitis C virus (HCV), human immunodeficiency
virus (HIV), and syphilis in clinically appropriate patients (Chapter 7).

Practice Point 1.8.3: Strongyloides superinfection should be considered in patients receiving immunosuppression who
once resided in endemic tropical environments and who have eosinophilia and elevated serum
immunoglobulin E (IgE) levels.

Practice Point 1.8.4: Prophylactic trimethoprim—sulfamethoxazole (TMP-SMX) should be considered in patients receiving
high-dose prednisone or other immunosuppressive agents (rituximab, cyclophosphamide).

1.9. Outcome measures

Practice Point 1.9.1: Goals for proteinuria reduction with treatment vary among the various specific causes of glomerular
disease.

Practice Point 1.9.2: A 240% decline in eGFR from baseline over a 2—3-year period has been suggested as a surrogate
outcome measure for kidney failure.
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1.10. Impact of age, sex, ethnicity, and genetic background
[No recommendations or practice points]

1.11. Genomics, transcriptomics, proteomics, metabolomics
[No recommendations or practice points]

1.12. Use of glucocorticoids and immunosuppressive therapy
[Please refer to individual chapters for further information.]

1.13. Pharmacologic aspects of immunosuppression (Figure 15)

Figure 15| Minimization of immunosuppression-related adverse effects. GFR, glomerular filtration rate.
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1.14. Dietary management in glomerular disease (Figure 16)

« Dietary sodium <2.0 g/d (<90 mmol/d)

Ithy diet
_ :agaaﬁ-ﬁﬁbﬁlkeélﬁﬂé*st

Figure 16| Dietary suggestions in glomerular disease. “Ideal body weight. GN, glomerulonephritis.

1.15. Pregnancy and reproductive health in women with glomerular disease

Practice Point 1.15.1: Care for the pregnant patient with glomerular disease needs coordination between nephrology and
obstetrics, and ideally, such planning should be considered before pregnancy.

1.16. Treatment costs and related issues

Practice Point 1.16.1: Patients with glomerular disease should be offered participation in a disease registry and clinical
trials, whenever available.

1.17. Goals of glomerular disease treatment
[No recommendations or practice points]

1.18. Post-transplantation GN
[Please refer to individual chapters for further information.]
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Chapter 2: Inmunoglobulin A nephropathy (IgAN)/immunoglobulin A vasculitis (IgAV)
Immunoglobulin A nephropathy

2.1 Diagnosis

Practice Point 2.1.1: Considerations for the diagnosis of immunoglobulin A nephropathy (IgAN):
« IgAN can only be diagnosed with a kidney biopsy.
» Determine the MEST-C score (mesangial [M] and endocapillary [E] hypercellularity, segmental sclerosis [S], inter-
stitial fibrosis/tubular atrophy [T], and crescents [C]) according to the revised Oxford Classification.®’
+ There are no validated diagnostic serum or urine biomarkers for IgAN.
. Assess all patients with IgAN for secondary causes.

2.2 Prognosis

Practice Point 2.2.1: Considerations for the prognostication of primary IgAN:

« Clinical and histologic data at the time of biopsy can be used to risk stratify patients.

« The International IgAN Prediction Tool is a valuable resource to quantify risk of progression and inform shared
decision-making with patients.

o Calculate by QxMD

« The International IgAN Prediction Tool incorporates clinical information at the time of biopsy and cannot be used to
determine the likely impact of any particular treatment regimen.

« There are no validated prognostic serum or urine biomarkers for IgAN other than eGFR and proteinuria.

2.3 Treatment

Practice Point 2.3.1: Considerations for treatment of all patients with IgAN who do not have a variant form of primary
IgAN:

« The primary focus of management should be optimized supportive care.

. Assess cardiovascular risk and commence appropriate interventions as necessary.

« Give lifestyle advice, including information on dietary sodium restriction, smoking cessation, weight control, and
exercise, as appropriate.

« Other than dietary sodium restriction, no specific dietary intervention has been shown to alter outcomes in IgAN.

« Variant forms of IgAN: IgA deposition with minimal change disease (MCD), IgAN with acute kidney injury (AKI),
and IgAN with rapidly progressive glomerulonephritis (RPGN) may require specific immediate treatment.
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Practice Point 2.3.2: Algorithm for the initial assessment and management of the patient with IgAN (Figure 21)

IgA-dominant
glomerulonephritis

Consider secondary causes:
- IgA vasculitis
- IgAN secondary to:
-Viral (HIV, hepatitis)
- Inflammatory bowel disease
- Autoimmune disease
- Liver cirrhosis
» IgA-dominant infection-related GN

Idiopathic IgAN

Score the kidney biopsy
using the MEST-C score

Risk stratify the patient using clinical and histologic data
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

Commence optimized supportive care:
« BP management

« Maximally tolerated dose of ACEi/ARB
« Lifestyle modification

« Address cardiovascular risk

Figure 21| Initial assessment and management of the patient with IgAN. ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin
Il receptor blocker; BP, blood pressure; GN, glomerulonephritis; HIV, human immunodeficiency virus; IgAN, immunoglobulin A nephropathy;
MEST-C, mesangial (M) and endocapillary (E) hypercellularity, segmental sclerosis (S), interstitial fibrosis/tubular atrophy (T), and crescents (C).

Recommendation 2.3.1: We recommend that all patients have their blood pressure managed, as described in
Chapter 1. If the patient has proteinuria >0.5 g/d, we recommend that initial therapy
be with either an angiotensin-converting enzyme inhibitor (ACEi) or angiotensin Il
receptor blocker (ARB) (1B).

Recommendation 2.3.2: We recommend that all patients with proteinuria >0.5 g/d, irrespective of whether
they have hypertension, be treated with either an ACEi or ARB (1B).
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2.3.1 Patients with IgAN who are at high risk of progressive CKD despite maximal supportive care

Practice Point 2.3.1.1: Considerations for treatment of patients with IgAN who are at high risk of progressive CKD despite
maximal supportive care.

. High risk of progression in IgAN is currently defined as proteinuria >0.75-1 g/d despite 290 days of optimized
supportive care.

« Immunosuppressive drugs should be considered only in patients with IgAN who remain at high risk of progressive
CKD despite maximal supportive care (The patients enrolled in the only large randomized controlled trial [RCT]
suggesting benefit of immunosuppression had an average of 2.4 g/d of proteinuria).

« In view of the current uncertainty over the safety and efficacy of existing immunosuppressive treatment choices, all
patients who remain at high risk of progressive CKD despite maximal supportive care should be offered the op-
portunity to take part in a clinical trial.

« In all patients in whom immunosuppression is being considered, a detailed discussion of the risks and benefits of
each drug should be undertaken with the patient recognizing that adverse treatment effects are more likely in patients
with an eGFR <50 ml/min per 1.73 m>

« There is insufficient evidence to support the use of the Oxford Classification MEST-C score in determining whether
immunosuppression should be commenced in IgAN.

« There is insufficient evidence to base treatment decisions on the presence and number of crescents in the kidney
biopsy.

« The International IgAN Prediction Tool cannot be used to determine the likely impact of any particular treatment
regimen.

« Dynamic assessment of patient risk over time should be performed, as decisions regarding immunosuppression may
change.

Practice Point 2.3.1.2: Proteinuria reduction to under 1 g/d is a surrogate marker of improved kidney outcome in IgAN,
and reduction to under 1 g/d is a reasonable treatment target.

Recommendation 2.3.1.1: We suggest that patients who remain at high risk of progressive CKD despite
maximal supportive care be considered for a 6-month course of glucocorticoid
therapy. The important risk of treatment-emergent toxicity must be discussed with
patients, particularly those who have an eGFR <50 ml/min per 1.73 m? (2B).
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Practice Point 2.3.1.3: Use of glucocorticoids in IgAN:

« Clinical benefit of glucocorticoids in IgAN is not established and should be given with extreme caution or avoided
entirely in situations listed in Figure 23:

eGFR <30 ml/min/1.73 m**

Diabetes

Obesity (BMI >30 kg/m?)’

Latent infections (e.g., viral hepatitis, TB)
Secondary disease (e.g., cirrhosis)
Active peptic ulceration

Uncontrolled psychiatric iliness
Severe osteoporosis

Figure 23| Situations when glucocorticoids should be avoided, or administered with great caution. ‘The Therapeutic Evaluation of
Steroids in IgA Nephropathy Global (TESTING)'* study included patients with eGFR 20-30 ml/min per 1.73 m? but only 26 patients in total had
this range of kidney function. Prespecified subgroup analyses for signals of efficacy and toxicity were underpowered and did not distinguish
patients with eGFR <30 ml/min per 1.73 m? THigh BMI in the TESTING study was not specifically considered an exclusion, but the mean BMI
was <24 kg/m?. BMI, body mass index; eGFR, estimated glomerular filtration rate; TB, tuberculosis.

« There is insufficient evidence to support the use of the Oxford Classification MEST-C score in determining when any
glucocorticoid therapy should be commenced.

« There are no data to support efficacy or reduced toxicity of alternate-day glucocorticoid regimens, or dose-reduced
protocols.

« Where appropriate, treatment with glucocorticoid (prednisone equivalent >0.5 mg/kg/d) should incorporate pro-
phylaxis against Pneumocystis pneumonia along with gastroprotection and bone protection, according to local
guidelines.
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Practice Point 2.3.1.4: Management of patients with IgAN who remain at high risk for progression after maximal sup-
portive care (Figure 24)

Not applicable to

variant forms of IgA:

« lgA deposition with
minimal change disease

- IgAN with acute kidney
injury

- IgAN with a rapidly
progressive
glomerulonephritis

eGFR <30 ml/min/1.73 m?

Proteinuria >1 g/d despite at least

3 months of optimized supportive care:
« BP management

- Maximally tolerated dose of ACEi/ARB
« Lifestyle modification

« Address cardiovascular risk

Consider enrollment
in a clinical trial

eGFR = 30 ml/min/1.73 m?

Toxicity risk stratification:
« Advanced age
« Metabolic syndrome
= Obesity
« Latent infection
(TB, HIV, HBV, HCV)

: Consider maximal .
supportive care

Not applicable to:

« IgA vasculitis

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

«lgA-dominant
postinfectious GN

Specific populations:

« Japanese - consider
tonsillectomy

« Chinese — consider
mycophenolate mofetil as
a glucocorticoid-sparing
agent

Risk/benefit profile of glucocorticoids
should be individually discussed*

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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Practice Point 2.3.1.5: Other pharmacologic therapies evaluated in IgAN (Figure 25)

Agent
Antiplatelet agents
Anticoagulants

Azathioprine

Cyclophosphamide
Calcineurin inhibitors
Rituximab

Fish oil

Mycophenolate
mofetil (MMF)

Hydroxychloroquine

Suggested usage
Not recommended
Not recommended

Not recommended

Not recommended
Not recommended
Not recommended

Not recommended

Chinese patients

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

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

Chinese patients

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

Non-Chinese patients
There is insufficient evidence
to support the use in those
patients

Remarks
No documented evidence of efficacy
No documented evidence of efficacy

No evidence for efficacy as monotherapy or when
combined with glucocorticoids

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

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

In a single RCT conducted in China, MMF with low-dose
glucocorticoids was noninferior to standard-dose
glucocorticoids for the treatment of incident IgAN
presenting with proliferative histologic lesions (E or C
lesions with or without necrosis) on kidney biopsy and
proteinuria >1.0 g/d. There were significantly fewer
glucocorticoid-related side effects in the combination-
therapy arm."-?

In the RCTs of MMF in non-Chinese patients there was
no evidence for efficacy of MMF monotherapy.”“~

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

Hydroxychloroquine has not been evaluated in
non-Chinese patients.

Figure 25| Other pharmacologic therapies evaluated in IgAN. "Hou et al."">, Hogg et al.''®, 3Frisch et al.'"’, “Maes et al."'®, *Vecchio

I119

, SLiu et al."*® ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin Il receptor blocker; IgAN, immunoglobulin A

nephropathy; MMF, mycophenolate mofetil; RCT, randomized controlled trial.

Practice Point 2.3.1.6: Tonsillectomy in IgAN:

« Tonsillectomy should not be performed as a treatment for IgAN in Caucasian patients.

. Tonsillectomy is suggested in some national guidelines for the treatment of recurrent tonsillitis in patients with IgAN.

« Multiple studies from Japan have reported improved kidney survival and partial or complete remission of hematuria
and proteinuria following tonsillectomy alone or with pulsed glucocorticoids (Figure 26; Supplementary

Table §7°>'2'71%%),
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Japanese Chinese Caucasian
IgAN IgAN IgAN

Clinical Performed routinely Not routinely Not performed

practice  (often with pulsed glucocorticoids) performed

Remarks Multiple cohort studies," ' including a large Inconsistent data from  Very few data available in
retrospective study with propensity matching,”  small retrospective this population. Available
report improved kidney survival following cohort studies and a data do not support the
tonsillectomy. A single RCT failed to show a small single-center RCT  efficacy of tonsillectomy
difference in eGFR at 1 year comparing as a treatment for IgAN in
tonsillectomy vs. tonsillectomy and pulsed Caucasian patients

glucocorticoids, and no longer term data are
available from this study.®

Figure 26 | Regional use of tonsillectomy as a treatment for IgAN. 'Yang et al.'**, 2Kawasaki et al.'*?, *Hotta et al.'’', “Reid et al.®,
®Hirano et al."*>, °’Kawamura et al.'** eGFR, estimated glomerular filtration rate; IgAN, immunoglobulin A nephropathy; RCT, randomized
controlled trial.

2.4. Special situations

Practice Point 2.4.1: IgAN with nephrotic syndrome:

« Rarely, patients with IgAN present with nephrotic syndrome (including edema and both hypoalbuminemia and
nephrotic-range proteinuria >3.5 g/d).

« In these cases, mesangial IgA deposition can be associated with light and electron microscopy features otherwise
consistent with a podocytopathy resembling MCD.

« Itis unclear whether this is a specific podocytopathic variant of IgAN or the existence of MCD in a patient with IgAN.

. Patients with a kidney biopsy demonstrating mesangial IgA deposition and light and electron microscopy features
otherwise consistent with MCD should be treated in accordance with the guidelines for MCD (Chapter 5).

. Patients with nephrotic syndrome whose kidney biopsy has coexistent features of a mesangioproliferative glomer-
ulonephritis (MPGN) should be managed in the same way as those patients at high risk of progressive CKD despite
maximal supportive care.

« Nephrotic-range proteinuria without nephrotic syndrome may also be seen in IgAN, and this commonly reflects
coexistent secondary focal segmental glomerulosclerosis (FSGS) (e.g., obesity, uncontrolled hypertension) or devel-
opment of extensive glomerulosclerosis and tubulointerstitial fibrosis.

Practice Point 2.4.2: IgAN with AKI:

« AKI can occur in patients with IgAN in the context of severe visible hematuria, commonly in association with an
upper respiratory tract infection. A repeat kidney biopsy should be considered in patients who fail to show
improvement in kidney function within 2 weeks following cessation of the hematuria. Immediate management of AKI
with visible hematuria should focus on supportive care for AKI.

« IgAN may also present with AKI either de novo or during its natural history due to an RPGN with extensive crescent
formation, commonly in the absence of visible hematuria. In the absence of visible hematuria and when other causes
of an RPGN (e.g., antineutrophil cytoplasmic antibody [ANCA]-associated vasculitis [AAV], anti-glomerular base-
ment membrane [GBM] disease) and reversible causes (e.g., drug toxicity, common pre- and post-kidney causes) have
been excluded, a kidney biopsy should be performed as soon as possible.

Practice Point 2.4.3: IgAN with RPGN:

« Rapidly progressive IgAN is defined as a 250% decline in eGFR over <3 months, where other causes of an RPGN (e.g., AAV,
anti-GBM disease) and reversible causes (e.g., drug toxicity, common pre- and post-kidney causes) have been excluded.

« A kidney biopsy is essential in these cases and will commonly demonstrate mesangial and endocapillary hyper-
cellularity, and a high proportion of glomeruli affected by crescents with areas of focal necrosis.

« The presence of crescents in a kidney biopsy in the absence of a concomitant change in serum creatinine (SCr) does
not constitute rapidly progressive IgAN; however, these patients require close follow-up to ensure prompt detection
of any GFR decline. If this occurs, a second kidney biopsy may be considered.

« Patients with rapidly progressive IgAN should be offered treatment with cyclophosphamide and glucocorticoids in
accordance with the guidelines for AAV (Chapter 9).
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« Prophylactic measures that should accompany immunosuppression are discussed in Chapter 1.
« There is insufficient evidence to support the use of rituximab for the treatment of rapidly progressive IgAN.

Practice Point 2.4.4: IgAN and pregnancy planning:

« IgAN is a disease predominantly of young adults, and all women of childbearing potential should be offered pre-
conception counseling when appropriate.

« Preconception counseling should include a discussion on cessation of renin—angiotensin system (RAS) blockade.
Blood pressure control should be optimized with alternative antihypertensive medications prior to conception.

« In those women at high risk of progressive CKD (Recommendation 2.3.1.1) despite maximal supportive care, a trial of
immunosuppression to optimize immunologic activity and reduce proteinuria prior to conception may be preferable
to emergent initiation of immunosuppression during pregnancy.

Practice Point 2.4.5: IgAN in children:

General considerations

« For the purposes of this practice point, children are defined as those aged <18 years. It is acknowledged that post-
pubertal children in some respects may have a similar course and response to treatment as adults with IgAN, but
there are insufficient data currently to recommend that they be managed as adults with IgAN.

. Visible hematuria is more frequent in children than in adults, and this may account for earlier diagnosis in
children.'*°

. Children generally have higher eGFR, lower urine protein excretion, and more hematuria than adults at diagnosis.'”’

Kidney biopsy in children

« A kidney biopsy is usually performed at presentation of symptoms (hematuria, proteinuria, normal C3) in order to
confirm the diagnosis (and rule out other diagnoses) and assess the degree of inflammation/presence of necrosis.

« Inflammation, mesangial, and endocapillary hypercellularity tend to be more prevalent in kidney biopsies of IgAN in
children than in those of adults."** ">

Treatment

. There is strong evidence suggesting a benefit of RAS blockade in children.'** All children with IgAN and proteinuria
>200 mg/d or PCR >200 mg/g (>0.2 g/g [20 mg/mmol]) should receive ACEi or ARB blockade, advice on a low-
sodium diet, and optimal lifestyle and blood pressure control (systolic blood pressure [SBP] <90th percentile for
age, sex, and height).

« It is widely acknowledged that treatment of IgAN with immunosuppression differs between adults and children, and
that in children, the use of immunosuppressants is more widespread, particularly the use of glucocorticoids. How-
ever, RCTs and specific expert consensus-driven indications are lacking.

« Evidence derived mostly from retrospective studies suggests that treatment with glucocorticoids (plus second-line
immunosuppression) leads to improved kidney survival.'**'**

« In children with proteinuria >1 g/d or PCR >1 g/g (100 mg/mmol) and/or mesangial hypercellularity, most pediatric
nephrologists will treat with glucocorticoids in addition to RAS blockade from time of diagnosis. Duration of treatment
is not established, but usually 4 weeks of 1-2 mg/kg/d of oral prednisolone (or equivalent) followed by alternate-day
tapering over 4-6 months is employed. Regimens including intravenous methylprednisolone are also used.'””'*'3%13*

« Evidence for the use of non-glucocorticoid immunosuppressants in addition to glucocorticoids is scarce, but this
approach may be considered in more severe cases.

« As for adults, IgAN with MCD may be found, and it should be treated as steroid-sensitive nephrotic syndrome (SSNS;
Chapter 4).

« As in adults, children with rapidly progressive IgAN have a poor outcome, and despite limited evidence, this
subgroup should be offered treatment with glucocorticoids (usually as methylprednisolone pulses) and
cyclophosphamide.'*'?%'>

Follow-up

« Aim for proteinuria <200 mg/d (<400 mg/1.73 m*/d) or PCR <200 mg/g (<0.2 g/g [<20 mg/mmol]).

« Aim for blood pressure at SBP <90th percentile for age, sex, and height.

. Continue to follow patients even after complete remission, as they can relapse even after many years.'*®
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Immunoglobulin A vasculitis

2.5 Diagnosis

Practice Point 2.5.1: Considerations for the diagnosis of immunoglobulin A vasculitis (IgAV):
« Unlike children, there are no internationally agreed upon criteria for the diagnosis of IgAV in adults, although a
clinical diagnosis of IgAV is often made based on the criteria described for children.'*"'*!
« In adults with a vasculitic rash typical of IgAV, a kidney biopsy should be performed in the setting of features
consistent with a persistent and/or significant nephritis, RPGN, proteinuria >1g/d, and/or impaired kidney function.
« Assess all adult patients with IgAV for secondary causes.
. Assess all adult patients with IgAV for malignancy, with age- and sex-appropriate screening tests.

2.6 Prognosis

Practice Point 2.6.1: Considerations for the prognostication of IgAV:

« Retrospective data from a limited number of small registries have identified uncontrolled hypertension and the
amount of proteinuria at presentation, and hypertension and mean proteinuria during follow-up, as predictors of a
poor kidney outcome in adults with IgAV.'**"'**

« The Oxford Classification has not been validated for IgAV.

« The International IgAN Prediction Tool*® is not designed for prognostication in IgAV.

2.7 Treatment

2.7.1 Prevention of nephritis in IgAV

Recommendation 2.7.1.1: We recommend not using glucocorticoids to prevent nephritis in patients with iso-
lated extrarenal IgAV (7B).

Practice Point 2.7.1.1: Considerations for the treatment of all patients with IgAV-associated nephritis (IgAVN) who do not
have an RPGN:
« Assess cardiovascular risk and commence appropriate interventions as necessary.
« Give lifestyle advice, including information on smoking cessation, weight control, and exercise, as appropriate.
« No specific dietary intervention has been shown to alter outcomes in IgAVN.
« Treat to nationally agreed-upon blood pressure targets. KDIGO suggests treating to an SBP target of <120 mm Hg
measured using standardized office blood pressure measurement (Figure 8).
« Treat with maximally tolerated dose of ACEi or ARB if proteinuria >0.5 g/d.
« Offer participation in a clinical trial if one is available.

2.7.2 Patients with IgAVN who are at high risk of progressive CKD despite maximal supportive care

Practice Point 2.7.2.1: Considerations for the treatment of patients with IgAVN who are at high risk of progressive CKD
despite maximal supportive care:

« There is insufficient evidence to support the use of the Oxford Classification MEST-C score in determining whether
immunosuppression should be commenced in patients with IgAVN.

« The presence of crescents in the kidney biopsy is not in itself an automatic indication for commencement of
immunosuppression.

« In all patients in whom immunosuppression is being considered, a detailed discussion of the risks and benefits of
each drug should be undertaken with the patient with a recognition that adverse treatment effects are more likely in
patients with an eGFR <50 ml/min per 1.73 m>.

« In those patients who wish to try immunosuppressive therapy, treatment with glucocorticoids is as described above
for IgAN.

2.8 Special situations

Practice Point 2.8.1: IgAV with RPGN:

« The potential risks and benefits of immunosuppression should be evaluated at the individual patient level and
discussed with the patient.

. Patients agreeing to treatment should be treated in accordance with the guidelines for AAV (Chapter 9).

« IgAV with RPGN as well as other ISAVN may be associated with significant extrarenal involvement (pulmonary,
gastrointestinal, and skin), which may dictate alternative immunosuppressive strategies.

« There are insufficient data to determine the efficacy of plasma exchange in IgAVN with RPGN. However, uncon-
trolled case series describe the potential role for the addition of plasma exchange to glucocorticoid therapy to
accelerate recovery in patients with life- or organ-threatening extrarenal complications of IgAV."”" Clinicians are
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referred to the guidelines of the American Society for Apheresis regarding recommendations regarding plasma
exchange for IgAV.">

2.8.1 IgAV-associated nephritis in children

Practice Point 2.8.1.1: For the purposes of this practice point, children are defined as those aged <18 years. It is
acknowledged that post-pubertal children in some respects may have a similar course and
response to treatment as adults with IgAN, but there are insufficient data currently to recommend
that they be managed as adults with IgAN. Indications for management of IgAVN in children have
recently been published as the result of a European consortium initiative.'*’ Briefly:

« There are no data supporting the use of glucocorticoids to prevent nephritis in children with IgAV but mild or
absent evidence of kidney involvement.'>>'*

« Children >10 years of age more often present with non-nephrotic-range proteinuria and impaired kidney function,
and they may suffer more chronic histologic lesions with delay in biopsy and delay in treatment longer than 30 days.'>

« The majority of children who will develop nephritis will do so within 3 months of presentation. Urinary monitoring
is necessary for 26 months and optimally 12 months from initial presentation of systemic disease.

« Children with IgAVN and persistent proteinuria for >3 months should be treated with an ACFi or ARB. A pediatric
nephrologist should be consulted.

« A kidney biopsy should be performed in children with nephrotic-range proteinuria, impaired GFR, or persistent
moderate (>1 g/d) proteinuria.

« Oral prednisone/prednisolone or pulsed intravenous methylprednisolone should be used in children with mild or
moderate IgAVN.

« Children with IgAVN with nephrotic syndrome and/or rapidly deteriorating kidney function are treated in the same
way as those with rapidly progressive IgAN.

Chapter 3: Membranous nephropathy

3.1 Diagnosis

Practice Point 3.1.1: A kidney biopsy is not required to confirm the diagnosis of membranous nephropathy (MN) in
patients with nephrotic syndrome and a positive anti-PLA2R antibody test.

Practice Point 3.1.2: Patients with MN should be evaluated for associated conditions, regardless of whether anti-PLA2R
antibodies and/or anti-THSD7A antibodies are present or absent (Figure 29).

Screening for
malignancies® (population d Chest X-ray (sarcoidosis)
and age-appropriate)

History of drug use
Ultrasound of kidneys (NSAIDs, gold,

penicillamine)

HBV, HCV, HIV, and
treponemal infection _ Antinuclear antibodies

(on indication)

Full history
(systemic diseases, thyroid disease etc.)
and physical exam (skin, joints)

Figure 29 | Evaluation of patients with MN for associated conditions. Patient with MN should be evaluated for associated conditions,

independent of the presence or absence of anti-PLA2R antibodies or anti-THSD7A antibodies. "Varies per country; the yield of cancer screening is not
very high, especially in younger patients. Many centers will perform chest X-ray or computed tomography (CT) scan, look for iron deficiency, and require
the patients to participate in the national screening program for breast and colon cancer; a prostate-specific antigen (PSA) test is done in adult males
aged >50-60 years. HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; NSAIDs, nonsteroidal anti-inflammatory drugs.
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3.2 Prognosis

Practice Point 3.2.1: In patients with MN, use clinical and laboratory criteria to assess the risk of progressive loss of kidney
function (Figure 30).

Low risk Moderate risk High risk Very high risk

» Normal eGFR, » Normal eGFR, « eGFR <60 ml/min/1.73 m** - Life-threatening

proteinuria <3.5 g/d and
serum albumin >30 g/I
OR

proteinuria >3.5 g/d and
no decrease >50% after 6
months of conservative

and/or proteinuria >8 g/d
for >6 months
OR

nephrotic syndrome
OR
+ Rapid deterioration of

« Normal eGFR, therapy with ACEi/ARB
proteinuria <3.5g/d ora AND
decrease >50% after 6 « Not fulfilling high-risk
months of conservative criteria
therapy with ACEi/ARB

« Normal eGFR,
proteinuria >3.5 g/d and
no decrease >50% after 6
months of conservative
therapy with ACEi/ARB

AND at least one of the

following:

- Serum albumin <25 g/If

+ PLA2Rab >50 RU/ml*

= Urinary a, -microglobulin
>40 pg/min

+ Urinary IgG >1 pg/min

« Urinary B,-microglobulin
>250 mg/d

« Selectivity index >0.20°

kidney function not
otherwise explained

Figure 30| Clinical criteria for assessing risk of progressive loss of kidney function. eGFR and PCR are used in routine clinical care. Other
biomarkers may not be available in all centers; this table provides an overview of useful biomarkers. "Most studies have used serum creatinine
(SCr) values to guide management, and SCr values >1.5 mg/dl (133 pmol/l) are often used to define kidney insufficiency. An eGFR value of 60
ml/min per 1.73 m? defines kidney insufficiency in a young adult. It is important to realize that eGFR decreases with age, and an SCr value of 1.5
mg/dl (133 pmol/l) reflects an eGFR of 50 ml/min per 1.73 m? in a 60-year-old male patient and 37 ml/min per 1.73 m? in a 60-year-old female
patient. Thus, when using eGFR in risk estimation, age should be taken into account. Serum albumin should be measured by BCP or
immunometric assay. ¥Cutoff values are not validated. Anti-PLA2R antibodies should be measured at 3-to-6-month intervals, the shorter interval
being performed in patients with high anti-PLA2R antibodies levels at baseline. Changes in anti-PLA2R antibodies levels during follow-up likely
add to risk estimation. Disappearance of anti-PLA2R antibodies precedes clinical remission and should lead to refraining from additional
therapy. Detailed data are lacking. Selectivity index is calculated as clearance of IgG/clearance of albumin. ACEi, angiotensin-converting
enzyme inhibitor; ARB, angiotensin Il receptor blocker; BCP, bromocresol purple; eGFR, estimated glomerular filtration rate; I1gG,
immunoglobulin G; PLA2Rab, antibodies against the M-type phospholipase A2 receptor.
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3.3 Treatment

Practice Point 3.3.1: Considerations for treatment of patients with primary MN:
« All patients with primary MN and proteinuria should receive optimal supportive care.
« Immunosuppressive therapy should be restricted to patients considered at risk for progressive kidney injury (Figure 31).

Membranous
nephropathy

Risk evaluation®
(see Figure 30)

Low risk Moderate risk High risk Very high risk
Wait and see Wait and see Rituximab Cyclophosphamide
OR rituximab OR cyclophosphamide + glucocorticoids*
OR calcineurin + glucocorticoids
inhibitor + OR calcineurin inhibitor
glucocorticoids' + rituximab’

Figure 31| Risk-based treatment of MN. “See Practice Point 3.2.1 and Figure 30 for a detailed description of risk evaluation. "Calcineurin
inhibitor (CNI) monotherapy is considered less efficient. Treatment with CNI for 6-12 months with rapid withdrawal is associated with a high
relapse rate. Still, its use may be considered in patients with normal eGFR and moderate risk of progression, since many of these patients will
develop a spontaneous remission. The use of CNI will shorten the period of proteinuria. In patients with high risk of progression, addition
of rituximab after 6 months of treatment with CNI is advised, with the possible exception of patients with documented disappearance of
anti-PLA2R antibodies after CNI treatment. *There is insufficient evidence that rituximab used in standard doses prevents development of
kidney failure. If eGFR falls below 50 ml/min per 1.73 m?, the doses of cyclophosphamide should be halved. In patients who do not tolerate or
can no longer use cyclophosphamide, rituximab could be offered. Consultation with an expert center is advised. eGFR, estimated glomerular
filtration rate; MN, membranous nephropathy; PLA2R, M-type phospholipase A2 receptor.

Practice Point 3.3.2: Immunosuppressive therapy is not required in patients with MN, proteinuria <3.5 g/d, serum al-
bumin >30 g/l by bromocresol purple (BCP) or immunometric assay, and eGFR >60 ml/min per
1.73 m%

Practice Point 3.3.3: Immunosuppressive therapy is not required in patients with MN, nephrotic syndrome, and normal
eGFR, unless at least one risk factor for disease progression is present or serious complications of
nephrotic syndrome (e.g., AKI, infections, thromboembolic events) have occurred.

Recommendation 3.3.1: For patients with MN and at least one risk factor for disease progression, we recom-
mend using rituximab or cyclophosphamide and alternate month glucocorticoids for 6
months, or CNI-based therapy for 26 months, with the choice of treatment depending
on the risk estimate (Figure 30 and Figure 31) (1B).

Practice Point 3.3.4: Longitudinal monitoring of anti-PLA2R antibody levels at 6 months after start of therapy may be
useful for evaluating treatment response in patients with MN, and can be used to guide adjustments
to therapy (Figure 33'*%).
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Measure PLA2Rab

il « Rituximab —» no additional rituximab

= Cyclophosphamide + glucocorticoids —»

PLA2Rab: absent' -~ stop cyclophosphamide + glucocorticoids

- Calcineurin inhibitor + prednisone —»
taper calcineurin inhibitor + prednisone

Rituximab « Rituximab — continue with rituximab 2 g*

OR « Cyclophosphamide + glucocorticoids —»
stop cyclophosphamide + glucocorticoids,
add rituximab

« Calcineurin inhibitor + prednisone —»
taper calcineurin inhibitor, add rituximab or
cyclophosphamide + glucocorticoids

Cyclophosphamide + glucocorticoids PLAZ2Rab: present
OR
Calcineurin inhibitor + prednisone

« Rituximab —» continue with rituximab 2 g*

« Cyclophosphamide + glucocorticoids —»
stop cyclophosphamide + glucocorticoids
and carefully watch

« Calcineurin inhibitor + prednisone —»
continue calcineurin inhibitor for another
6 months and re-evaluate at 6 months

PLA2Rab: present,
but decreased to low
levels (<50 RU/ml)

Figure 33| Immunologic monitoring in MN after start of therapy. See text for current treatment schedules. Note: The cumulative dose of
cyclophosphamide should not exceed 36 g in view of the risk of malignancy (Chapter 1). To stay on the safe side, we usually limit the cumulative dose to 25
g (in an 80 kg male: 6 months cyclical cyclophosphamide at a dose of 2.5 mg/kg/d equals 18 g and 6 months daily cyclophosphamide at a dose of 1.5 mg/
kg/d equals 22 g). Lower doses (maximum 10 g) must be used in patients who wish to conceive. CNI are unlikely to induce late immunologic remission; in
patients with persistent anti-PLA2R antibodies, these drugs may be used in combination with rituximab. B cell depletion is insufficient to judge the efficacy
of rituximab therapy; extra doses may be considered even if B cells in the peripheral blood are absent or very low. However, in these patients, consultation
with an expert center is advised. eGFR should be stable; if not, then it is always necessary to evaluate for other causes, and if eGFR decrease is attributed to
MN activity, always provide additional therapy. “Some centers will measure anti-PLA2R antibodies at month 3, and adapt treatment at that time. In most
patients, response occurs within 3 months after start of therapy. A negative immunofluorescence test indicates immunologic remission. If measured by
enzyme-linked immunosorbent assay, a cutoff value of 2 RU/ml should be used to define complete immunologic remission. *Retreatment with rituximab
should be given similarly to the initial treatment with 1 or 2 infusions of 1 g rituximab each administered 2 weeks apart.'®* CNI, calcineurin inhibitor; eGFR,
estimated glomerular filtration rate; MN, membranous nephropathy; PLA2Rab, antibodies against the M-type phospholipase A2 receptor.

3.4 Special situations

Practice Point 3.4.1: Algorithm for the treatment of patients with MN and initial relapse after therapy (Figure 34)

Initial treatment Relapse after remission*
Evaluation’
Rituximab Repeat rituximab
Calcineurin inhibitor Rituximab
+ prednisone - Calcineurin inhibitor + rituximab
S
b e T Cyclophosphamide + glucocorticoids

Rituximab

+ glucocorticoi L el s
glucocorticoids Calcineurin inhibitor + rituximab

Figure 34| Management of initial relapse after therapy in MN. Details of commonly used treatment regimens are shown in Figure 32. “The
definition of relapse is variable. Some authors define relapse after remission as an increase in proteinuria >3.5 g/d in patients who developed a partial or
complete remission. We suggest that the course of serum albumin and PCR should be used in the evaluation. If PCR decreased to values between 2-3.5 g/
d without an increase of serum albumin to normal, the subsequent rise in PCR should be considered resistant disease rather than relapse after remission.
In patients with a partial remission (characterized by normalization of serum albumin), a relapse should be defined by an increase of proteinuria paralleled
by a decrease in serum albumin levels. flmmunologic monitoring is of particularly great value in these situations. If, in the period of “clinical remission,”
anti-PLA2R antibodies were still positive, this would be evidence for resistant disease. Therefore, in patients with positive anti-PLA2R antibodies, it is
advised that anti-PLA2R antibodies be evaluated at the time of remission and relapse. The course of anti-PLA2R antibodies should precede the clinical
course. In patients with very early relapse, it is important to consider reasons for the failure of the previous therapy (e.g., compliance, low drug levels,
insufficient B cell depletion, presence of anti-rituximab antibodies). *Cyclophosphamide can be repeated; however, physicians must take into account the
maximal tolerable dose: The cumulative dose should not exceed 10 g if preservation of fertility is required. The cumulative dose should not exceed 36 g to
limit risk of malignancies. MN, membranous nephropathy; PCR, protein-creatinine ratio; PLA2R, M-type phospholipase A2 receptor.
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Practice Point 3.4.3: Evaluation of a kidney transplant recipient with MN (Figure 36)

Pretransplant evaluation: maximal efforts to ascertain if MN is associated with PLA2Rab*

(®  Antibodies have
" disappeared

© _ Medium risk
"~ ofrecurrence
(30%)"

Discuss recurrence rate:

~Recurrence risk depends on the evaluation of the causative antibodies

Peri- and post-transplant monitoring:

« Measure proteinuria every month — if proteinuria 1 g/d—» biopsy of kidr

Treatment of recurrence:

«Treat with angiotensin-converting enzyme inhibitor/angiotensin Il-receptor blocker

Proteinuria <1 g/d —evaluate/monitor at 1-3 month intervals

Figure 36| Evaluation of a kidney transplant recipient with MN. "Limited data available, but the same algorithm likely applies to anti-
THSD7A-associated MN. Clinical recurrence. *This is the estimated average recurrence rate for patients with MN and unidentified antigen. We
suggest that in these patients the recurrence rate can be better estimated by evaluating the patient for THSD7A antigen/antibodies. MN,
membranous nephropathy; PLA2Rab, antibodies against the M-type phospholipase A2 receptor; THSD7A, thrombospondin type-1 domain-
containing 7A.
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Practice Point 3.4.4: Algorithm for management of children with MN (Figure 37)

Perform a kidney biopsy

Treatment peculiarities in children vs adults:

« Wait-and-see strategy with supportive therapy alone is usually not
adopted in children

« Children with MN are usually treated with prednisone for at least
8-12 weeks at doses used for idiopathic nephrotic syndrome

No evidence to Rituximab or calcineurin inhibitors are also employed at standard doses
guide management

in children with MN
Exclude secondary forms (most frequently systemic lupus erythematosus

or chronic HBV, rarely neoplasia)

If possible, measure PLA2Rab and THSD7Aab titers

« If positive, their titers can be used to confirm remission and predict relapse

« If negative, especially in children aged <6 years, consider role of immune
response to cationic bovine serum albumin

 Children with MN should be treated in an expert center

Figure 37 | Management of children with MN. HBV, hepatitis B virus; MN, membranous nephropathy; PLA2Rab, antibodies against the M-type
phospholipase A2 receptor; THSD7Aab, antibodies against thrombospondin type-1 domain-containing 7A.

Practice Point 3.4.5: Prophylactic anticoagulant therapy in patients with MN and nephrotic syndrome should be based

on an estimate of the risk of thrombotic events and the risk of bleeding complications (Figure 38).

Serum albumin No ¢ :
No <30a/l ~Noaspirin |
bromocresol purple Low risk
S Ibumi <32¢/l Estimate arterial <20/1000 patient-years
erum albumin ;
bromocresol green thromboembolic o
<20 g/l Yes event risk High risk
bromocresol purple >20/1000 patient-years
<2549/l Aspirin
bromocresol green T Fiigh ek P
i':g -r;)s Verl;otl.l.s Assess bleeding risk: S
Yes [Blealcallbic GN tools? !
events or

Low risk
low-molecular-

weight heparin
+ aspirin

Figure 38| Anticoagulant therapy in patients with MN. Adapted from Kidney International, volume 89, issue 5, Hofstra JM, Wetzels JFM.
Should aspirin be used for primary prevention of thrombotic events in patients with membranous nephropathy? Pages 981-983, Copyright
Copyright 2016, with permission from the International Society of Nephrology.** Proposed algorithm for anticoagulant therapy in patients with
membranous nephropathy (MN). This algorithm provides guidance for the clinicians. The proposed cutoff values are based on expert opinion.
When considering anticoagulant therapy, it is important to balance benefits and risks. The following are important considerations:

1.

S56

The risk of thrombotic events is related to the level of serum albumin. It is important to note that there is a large difference among the
serum albumin assays.”>* A serum albumin concentration of 25 g/l (2.5 g/dl) with bromocresol green (BCG) equals a concentration of
~20 g/l (2.0 g/dl) with bromocresol purple (BCP), orimmunonephelometry. It is likely that most studies have used the BCG assay. Consider
using 25 g/l (2.5 g/dl) as a threshold when using BCG, and 20 g/I (2.0 g/dl) when using BCP or immunonephelometry.

. Assess risk of venous thrombosis and risk of bleeding (https://www.med.unc.edu/gntools/bleedrisk.ntml).
. Patients with MN and nephrotic syndrome are also at risk of developing arterial thrombotic events. The risk of arterial thromboembolism

(ATE) is dependent on age, history of previous events, diabetes, estimated glomerular filtration rate (eGFR), smoking, and severity of
nephrotic syndrome (NS). Risk assessment can be done using the Framingham risk score, and including previous events and proteinuria.**

. Use of aspirin is insufficient to prevent venous thromboembolism (VTE); use of warfarin is sufficient to prevent ATE.
. Treatment with warfarin: There is more international normalized ratio (INR) variability in nephrotic syndrome and low eGFR; there is increased

risk of thrombosis immediately after starting high-dose warfarin. Consider starting anticoagulation therapy with low-dose low-molecular-
weight heparin and then folding-in warfarin and, when therapeutic, stopping the heparin. A good alternative is to use low-dose low-mo-
lecular-weight heparin + aspirin for a period of 3 months before switching to warfarin, allowing for judgment on the course of proteinuria.”®

. Glucocorticoids increase the risk of thrombosis; thus, anticoagulant therapy should not be omitted in patients who start prednisone therapy.
. ATE risk is estimated using the Framingham risk score, with added risk in case of low eGFR or higher proteinuria. The Framingham risk

score takes into account age, smoking, serum cholesterol, and blood pressure.
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Chapter 4: Nephrotic syndrome in children

4.1 Diagnosis

Practice Point 4.1.1: The definitions relating to nephrotic syndrome in children are based on the clinical characteristics
outlined in Figure 397°°,

+ Nephrotic-range proteinuria: First morning or *24-h PCR 22 g/g (or 200 mg/mmol or >3+ dipstick)

« NS: Nephrotic-range proteinuria and eiﬂ'-erhypoalbumnnemia (semm albumin <30 g}i {3 g/dl)) or edema when
albumin level is not available

- Complete remission: First morning or *24-h PCR <200 mg}g (or 20 mg/mmol or riegative or trace dipstick)
on three or more consecutive occasions

Figure 39| Definitions relating to NS in children aged 1-18 years. “To rule out orthostatic proteinuria, the first morning urine should be
collected separately for assessment. fvan der Watt et al.>°® NS, nephrotic syndrome; PCR, protein-creatinine ratio; SRNS, steroid-resistant
nephrotic syndrome; SSNS, steroid-sensitive nephrotic syndrome.
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4.2 Prognosis

Practice Point 4.2.1: The prognosis for childhood nephrotic syndrome is best predicted by the patient’s response to initial
treatment and frequency of relapse during the first year after treatment. Therefore, a kidney biopsy is
not usually needed at initial presentation, and instead is reserved for children with resistance to
therapy or an atypical clinical course.

4.3 Treatment

4.3.1 Initial treatment of NS in children

Recommendation 4.3.1.1: We recommend that oral glucocorticoids be given for 8 weeks (4 weeks of daily
glucocorticoids followed by 4 weeks of alternate-day glucocorticoids) or 12 weeks (6
weeks of daily glucocorticoids followed by 6 weeks of alternate-day glucocorticoids)
(1B).

Practice Point 4.3.1.1: The standard dosing regimen for the initial treatment of nephrotic syndrome is daily oral prednisone/
prednisolone 60 mg/m’/d or 2 mg/kg/d (maximum 60 mg/d) for 4 weeks followed by alternate day
prednisone/prednisolone, 40 mg/m?, or 1.5 mg/kg (maximum of 50 mg) for other 4 weeks, or
prednisone/prednisolone 60 mg/m*/d (maximum 60 mg/d) for 6 weeks followed by alternate day
prednisone/prednisolone, 40 mg/m’, or 1.5 mg/kg (maximum of 50 mg), for other 6 weeks.

4.3.2 Prevention and treatment of relapses of NS in children

Recommendation 4.3.2.1: For children with frequently relapsing and steroid-dependent nephrotic syndrome
who are currently taking alternate-day glucocorticoids or are off glucocorticoids, we
recommend that daily glucocorticoids 0.5 mg/kg/d be given during episodes of upper
respiratory tract and other infections for 5-7 days to reduce the risk of relapse (7C).

Practice Point 4.3.2.1: The initial approach to relapse should include oral prednisone/prednisolone as a single daily dose of
60 mg/m*/d or 2 mg/kg/d (maximum 60 mg/d) until the child remits completely for >3 days.

Practice Point 4.3.2.2: After achieving complete remission, reduce oral prednisone/prednisolone to 40 mg/m’ or 1.5 mg/kg
(maximum 50 mg) on alternate days for 24 weeks.

Practice Point 4.3.2.3: For children with frequently relapsing nephrotic syndrome or steroid-dependent nephrotic syn-
drome without glucocorticoid toxicity, the same glucocorticoid regimen may be employed in
subsequent relapses.

Practice Point 4.3.2.4: For children with frequently relapsing nephrotic syndrome without serious glucocorticoid-related
adverse effects, low-dose alternate-day oral prednisone/prednisolone (optimally <0.5 mg/kg/d) can
be prescribed to prevent relapse.

Recommendation 4.3.2.2: For children with frequently relapsing nephrotic syndrome who develop serious
glucocorticoid-related adverse effects and for all children with steroid-dependent
nephrotic syndrome, we recommend that glucocorticoid-sparing agents be pre-
scribed, rather than no treatment or continuation with glucocorticoid treatment
alone (1B).

Practice Point 4.3.2.5: Patients should ideally be in remission with glucocorticoids prior to the initiation of glucocorticoid-
sparing agents such as oral cyclophosphamide, levamisole, mycophenolate mofetil (MMEF), rituximab,
or calcineurin inhibitors (CNIs). Coadministration of glucocorticoids is recommended for =2 weeks
following initiation of glucocorticoid-sparing treatment.

Practice Point 4.3.2.6: Choosing the most appropriate glucocorticoid-sparing agent from among oral cyclophosphamide, le-
vamisole, MMF, rituximab, and CNI is a decision that requires careful consideration of specific patient-
related issues such as resources, adherence, adverse effects, and patient preferences. Oral cyclophospha-
mide and levamisole may be preferable glucocorticoid-sparing therapies in frequently relapsing nephrotic
syndrome. MMF, rituximab, CNIs, and to a lesser extent, oral cyclophosphamide may be preferable to
glucocorticoid-sparing therapies in children with steroid-dependent nephrotic syndrome (Figure 41'7%),
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Treatment

First line:

» Oral
cyclophosphamide

+ Oral levamisole

Alternative agents:

« Mycophenolate
mofetil

+ Rituximab

« Calcineurin
inhibitors?

- Cyclosporine

- Tacrolimus

Dose and duration

2 mg/kg/d for 12 weeks
(maximum cumulative
dose 168 mg/kg)

2.5 mg/kg on alternate
days, with a maximum
dose of 150 mg

Starting dose of 1200
mg/m?/d (given in two
divided doses)

375 mg/m?iv. x 1-4
doses

4to 5 mg/kg/d (starting
dose) in two divided
doses

0.1 mg/kg/d (starting
dose) given in two
divided doses

Clinical tips

Cyclophosphamide should not be started until the child has
achieved remission with glucocorticoids. Moreover, second
courses of alkylating agents should not be given. Weekly CBCs
are recommended during the treatment course to assess for
severe leukopenia or overall bone marrow suppression
prompting dose reduction or treatment cessation

Monitor CBC every 2-3 months and alanine and aspartate
aminotransferases every 3—-6 months during therapy with
levamisole. Check ANCA titers every 6 montbhs, if possible, and
interrupt treatment in case of ANCA positivity, skin rash or
agranulocytosis. Maintaining low-dose alternate-day
glucocorticoid dosing on the days not taking levamisole may be
effective in some children. Levamisole should be continued for
at least 12 months

Target area under the curve >50 pg=h/mlL* Mycophenolate
mofetil should be continued for at least 12 months, as most
children will relapse when it is stopped. In children experiencing
significant abdominal pain on mycophenolate mofetil, other
mycophenolic acid analogs (MPAAs), such as sodium
mycophenolate, may be employed at equivalent doses (360 mg
of sodium mycophenolate corresponds to 500 mg of
mycophenolate mofetil)

Rituximab may be used as a treatment for steroid-sensitive
nephrotic syndrome in children who have continuing

frequent relapses despite optimal combinations of

prednisone and glucocorticoid-sparing oral agents, and/or who
have serious adverse effects of therapy. Current trials report 1 to
4 doses of rituximab. There are insufficient data to make a
recommendation for specific number of needed doses. Where
available, CD20 levels should be monitored. Hepatitis B surface
antigen, hepatitis B core antibody, and a QuantiFERON test for
tuberculosis must be checked prior to rituximab administration.
Monitoring IgG levels both before and after rituximab therapy
may allow for earlier identification of risk for developing
significant infection and identify patients who may benefit from
immunoglobulin replacement

CNI should be continued for at least 12 months as most children
will relapse upon discontinuation. Monitor CNI levels during
therapy to limit toxicity

Cyclosporine may be preferable in patients at risk for diabetic
complications. Target 12 hour trough level of 60-150 ng/ml
[50-125 nmol/l] aiming for lowest levels to maintain remission
and avoid toxicity

Tacrolimus may be preferred over cyclosporine in patients for
whom the cosmetic side effects of cyclosporine are
unacceptable. Target 12 hour trough level of 5-10 ng/ml [6-12
nmol/l] aiming for lowest levels to maintain remission

and avoid toxicity

Figure 41| Glucocorticoid-sparing therapies in children with SSNS. “Gellermann et al.'’® "The CNI, while often used twice daily, may be
dosed once a day, depending on individual formulations. In smaller children (<6 years of age), daily dose of cyclosporine can be divided into 3
doses (every 8 hour) to obtain steady hematic levels. Blood levels of CNI do not provide information on intracellular levels. The target ranges for
CNIs have been based on the transplant literature. The KDIGO Work Group acknowledges that targets for glomerular diseases are not known.
Most clinicians check these levels to verify adherence and avoid CNI toxicity. At present, the most reasonable dosing of a CNI may be to titrate
in the individual patient to obtain the desired effect on proteinuria, balancing dose escalation against serum creatinine and reducing the dose if
serum creatinine increases but does not plateau or increases over 30% of baseline. If the serum creatinine level does not fall after dose
reduction, the CNI should be discontinued. ANCA, antineutrophil cytoplasmic antibody; CBC, complete blood count; CNI, calcineurin inhibitor.
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Steroid-resistant nephrotic syndrome in children

4.4 Treatment

Recommendation 4.4.1: We recommend using cyclosporine or tacrolimus as initial second-line therapy for
children with steroid-resistant nephrotic syndrome (7C).

4.5 Special situations

301,302
3

Practice Point 4.5.1: Figure 4 outlines the general principles in children with nephrotic syndrome.

Indication for + Children presenting with nephrotic syndrome > 12 years of age
kidney biopsy* - Steroid-resistant nephrotic syndrome or subsequent failure to respond to glucocorticoids in
steroid-sensitive nephrotic syndrome (secondary steroid-sensitive nephrotic syndrome)
+ A high index of suspicion for a different underlying pathology (macroscopic hematuria,
systemic symptoms of vasculitis, hypocomplementemia, etc.)
- At onset, kidney failure not related to hypovolemia. Subsequently, decreasing kidney
function in children receiving calcineurin inhibitors or prolonged exposure to calcineurin
inhibitors (2 to 3 years)

Genetic testing « Steroid-resistant nephrotic syndrome
« Congenital and infantile forms of nephrotic syndrome (<1 year of age)
« Nephrotic syndrome associated with syndromic features
- Family history of steroid-resistant nephrotic syndrome or focal segmental glomerulosclerosis

Vitamin D/calcium  In patients with steroid-sensitive nephrotic syndrome and normal vitamin D levels,
supplementation is not required. However, in frequently relapsing nephrotic syndrome or
steroid-dependent nephrotic syndrome in children or in the presence of a known vitamin D
deficiency, a reduction in bone mineral content can be prevented by oral supplementation
with oral calcium and vitamin D."-%

Gastroprotection There is insufficient evidence of benefit to recommend prophylactic use of proton-pump
inhibitors in children with nephrotic syndrome in the absence of risk factors for gastrotoxicity
or of gastric symptoms.

Figure 43| General principles in children with NS. “If there is an evident extrarenal cause for proteinuria (i.e, lymphoma, monoclonal antibody
treatment in ulcerative colitis, human immunodeficiency virus), a kidney biopsy may not be warranted. NS, nephrotic syndrome. 'Gulati et al.*°",
2Gruppen et al.>*

Chapter 5: Minimal change disease (MCD) in adults

5.1 Diagnosis
Practice Point 5.1.1: MCD in adults can be diagnosed only with a kidney biopsy.

5.2 Prognosis

Practice Point 5.2.1: Long-term kidney survival is excellent in patients with MCD who respond to glucocorticoids, but less
certain for patients who do not respond.

5.3 Treatment

Recommendation 5.3.1: We recommend high-dose oral glucocorticoids for initial treatment of MCD (1C).

S60 Kidney International (2021) 100, S1-5276
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Practice Point 5.3.1: Algorithm for the initial treatment of MCD in adults (Figure 44)

Minimal change
disease in adults:
initial therapy

Figure 44| Initial treatment of MCD in adults. The optimal glucocorticoid regimen is not well-defined; however, suggested doses are
outlined in Figure 45. The choice of medication should be based on physician and patient preference. MCD, minimal change disease.

Practice Point 5.3.2: High-dose glucocorticoid treatment for MCD should be given for no longer than 16 weeks.
Practice Point 5.3.3: Begin tapering of glucocorticoids 2 weeks after complete remission.

Practice Point 5.3.4: Although daily oral glucocorticoids are used most often to treat MCD, the route and frequency of
administration can be individualized to patient needs.

Practice Point 5.3.5: For patients in whom glucocorticoids may be relatively contraindicated, consider initial therapy
with cyclophosphamide, a CNI, or MMF.

5.3.1 Treatment of relapses (Figure 46)

Reduction of proteinuria to <0.3 g/d or PCR <300 mg/g (or <30 mg/mmol), stable serum creatinine and serum
albumin >3.5 g/dl (or 35 g/l)

Reduction of proteinuria to 0.3-3.5 g/d or PCR 300-3500 mg/g (or 30-350 mg/mmol) and a decrease >50%
from baseline

Proteinuria >3.5 g/d or PCR >3500 mg/g (or 350 mg/mmol) after complete remission has been achieved

Persistence of proteinuria >3.5 g/d or PCR >3500 mg/g (or 350 mg/mmol) with <50% reduction from baseline
despite prednisone 1 mg/kg/d or 2 mg/kg every other day for >16 weeks

Two or more relapses per 6 months (or four or more relapses per 12 months)

Relapse occurring during, or within 2 weeks of completing glucocorticoid therapy

Figure 46 | Definition of remission, relapse, resistance, and dependence for MCD. MCD, minimal change disease; PCR, protein—creatinine ratio.
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Practice Point 5.3.1.1: Algorithm for treatment of frequently relapsing (FR)/steroid-dependent (SD) MCD in adults
(Figure 47)

No previous
cyclophosphamide Cyclophosphamide
Frequently relapsing/ No patient preference
steroid-dependent
minimal change disease Previous » Rituximab
cyclophosphamide « Calcineurin inhibitors
Patient wishes to avoid « Mycophenolate mofetil/
cyclophosphamide sodium mycophenolate

Figure 47 | Treatment of FR/SD MCD in adults. The choice of medication should be based on physician and patient preference. FR/SD,
frequently relapsing/steroid-dependent.

Practice Point 5.3.1.2: Treat infrequent relapses with glucocorticoids (Figure 46).

Recommendation 5.3.1.1: We recommend cyclophosphamide, rituximab, CNIs, or mycophenolic acid analogs
(MPAA) for the treatment of frequently relapsing/steroid-dependent MCD, rather
than prednisone alone or no treatment (1C).

Chapter 6: Focal segmental glomerulosclerosis (FSGS) in adults

6.1 Diagnosis
6.1.1 Differentiating between primary and secondary FSGS

Practice Point 6.1.1.1: Adults with FSGS who do not have nephrotic syndrome should be evaluated for a secondary cause
(Figure 51; Figure 52).

Patient with FSGS lesion
on kidney biopsy

Presence of nephrotic syndrome

Proteinuria >3.5 g/d
AND
serum albumin <30 g/|
with or without edema
Especially in the presence of
diffuse foot process effacement

Likely primary FSGS
» Treat with immunosuppression
« If no response, consider
genetic testing

Figure 51| Evaluation of a patient with FSGS lesion on the kidney biopsy and no evidence of other glomerular pathology. FSGS, focal

segmental glomerulosclerosis.

S62

Absence of nephrotic syndrome

1. Nephrotic-range proteinuria >3.5 g/d
but serum albumin >30 g/I
OR
2. Proteinuria <3.5 g/d with or
without hypoalbuminemia

» Evaluate for an underlying cause, exclude
secondary forms of FSGS
- Consider genetic screening (where appropriate)
to exclude genetic forms (Figure 53)
» Do not start immunosuppression
» Supportive therapy
« Monitor proteinuria and serum albumin

Worsening proteinuria and
reduction in serum albumin
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Secondary to alterations of glomerular epithelial cells

Viral infections HIV (established)
CMV (probably)
Parvovirus B19, EBV, HCV (possibly)
Hemophagocytic syndrome (possibly)
SARS-COV-2 (with APOLT risk genotype)

Drug-induced Direct-acting antiviral therapy
mTOR inhibitors, CNIs
Anthracyclines
Heroin (adulterants)
Lithium
Interferon
Anabolic steroids
NSAIDs

Secondary to adaptive changes with glomerular hypertension

Reduced nephron Reflux nephropathy

number Renal dysplasia
Oligomeganephronia
Sickle cell disease
Age-related FSGS

Normal nephron Obesity-related glomerulopathy

number Primary glomerular diseases
Systemic conditions, e.g., diabetic
nephropathy, hypertensive nephrosclerosis

Figure 52| Causes of secondary FSGS. APOL1, apolipoprotein L1; CMV, cytomegalovirus; CNI, calcineurin inhibitor; EBV, Epstein-Barr virus;
FSGS, focal segmental glomerulosclerosis; HCV, hepatitis C virus; HIV, human immunodeficiency virus; mTOR, mammalian target of rapamycin;
NSAID, nonsteroidal anti-inflammatory drug; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

6.1.2 Genetic testing

Practice Point 6.1.2.1: Genetic testing may be beneficial for selected patients with FSGS who should be referred to
specialized centers with such expertise (Figure 53).

Genetic forms of FSGS

Genetic mutations of podocyte « Familial
and glomerular basement - Sporadic
membrane proteins = Syndromic

Considerations for genetic testing in adults with FSGS

» When there is a strong family history and/or clinical features
suggestive of a syndromal disease

- Aiding in diagnosis, especially if the clinical features are not representative
of a particular disease phenotype

- Limiting immunosuppression exposure, especially in situations where
patients appear to be resistant to treatment

» Determining the risk of recurrent disease in kidney transplantation

» Allowing for risk assessment in living-related kidney donor candidate,
or where there is a high suspicion for APOL1 risk variants

» Aiding in prenatal diagnosis

Figure 53| Utility of genetic testing in patients with FSGS. APOL1, apolipoprotein-L1; FSGS, focal segmental glomerulosclerosis.

6.2 Treatment

6.2.1 Management of FSGS-UC and secondary FSGS

Practice Point 6.2.1.1: Immunosuppression should not be used in adults with FSGS of undetermined cause (FSGS-UC), or
in those with secondary FSGS.
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6.2.2 Initial treatment of primary FSGS

Recommendation 6.2.2.1: We recommend that high-dose oral glucocorticoids be used as the first-line immu-
nosuppressive treatment for primary FSGS (1D).

Practice Point 6.2.2.1: Suggested dosing schedule for glucocorticoids in the initial treatment of primary FSGS is outlined
in Figure 54 below.

Practice Point 6.2.2.2: Initial high-dose glucocorticoids should be continued until complete remission is achieved, or as
tolerated by patients up to a maximum of 16 weeks, whichever is earlier.

Practice Point 6.2.2.3: Adults with primary FSGS who respond to glucocorticoid treatment should receive glucocorticoids
for 26 months.

Practice Point 6.2.2.4: In adults with relative contraindications or intolerance to glucocorticoids, alternative immunosuppression
with CNIs should be considered as the initial therapy in patients with primary FSGS (Figure 54).

Treatment Dose and duration

Glucocorticoids  Starting dose:
» High-dose glucocorticoid therapy with prednisone at daily single dose of 1 mg/kg
(maximum 80 mg) or alternate-day dose of 2 mg/kg (maximum 120 mg)

High-dose glucocorticoid treatment duration:

« Continue high-dose glucocorticoid therapy for at least 4 weeks and until complete remission
is achieved, or a maximum of 16 weeks, whichever is earlier

« Patients who are likely to remit will show some degree of proteinuria reduction before 16
weeks of high-dose treatment

« It may not be necessary to persist with high-dose glucocorticoid therapy until 16 weeks if the
proteinuria is persistent and unremitting, especially in patients who are experiencing
side effects

Glucocorticoid tapering:

- If complete remission is achieved rapidly, continue high-dose glucocorticoid treatment for 2
weeks or after the disappearance of proteinuria, whichever is longer. Reduce prednisone by
5 mg every 1-2 weeks to complete a total duration of 6 months

- If partial remission is achieved within 8 to 12 weeks of high-dose glucocorticoid treatment,
continue until 16 weeks to ascertain whether further reduction of proteinuria and complete
remission may occur, Thereafter, reduce the dose of prednisone by 5 mg every 1-2 weeks to
complete a total duration of 6 months

- If the patient proves to be steroid-resistant or develops significant toxicities, glucocorticoids
should be rapidly tapered as tolerated and treatment with alternative immunosuppression
like a CNI should be considered

Calcineurin Starting dose:

inhibitors’ - Cyclosporine 3-5 mg/kg/d in 2 divided doses OR tacrolimus 0.05-0.1 mg/kg/d in 2 divided doses
« Target trough levels could be measured to minimize nephrotoxicity
« Cyclosporine target trough level: 100-175 ng/ml (83-146 nmol/l)
= Tacrolimus target trough level: 5-10 ng/ml (6-12 nmol/l)

Treatment duration for determining CNI efficacy:
« Cyclosporine or tacrolimus should be continued at doses achieving target trough level for at
least 4-6 months, before considering the patient to be resistant to CNI treatment

Total CNI treatment duration:

- In patients with partial or complete remissions, cyclosporine or tacrolimus should be continued
at doses achieving target trough level for at least 12 months to minimize relapses

« The dose of cyclosporine or tacrolimus can be slowly tapered over a course of 6-12 months
as tolerated

Figure 54| Initial treatment of primary FSGS. "The CNI, while often used twice daily, may be dosed once a day, depending on individual
formulations. Blood levels of CNIs do not provide information on intracellular levels. The target ranges for CNIs have been based on the
transplant literature. The KDIGO Work Group acknowledges that targets for glomerular diseases are not known. Most clinicians check these
levels to verify adherence and avoid CNI toxicity. At present, the most reasonable dosing of a CNI may be to titrate in the individual patient to
obtain the desired effect on proteinuria, balancing dose escalation against serum creatinine and reducing the dose if serum creatinine increases
but does not plateau or increases over 30% of baseline. If the serum creatinine level does not fall after dose reduction, the CNI should be
discontinued. CNI, calcineurin inhibitor; FSGS, focal segmental glomerulosclerosis.
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6.3 Special situations

6.3.1 Steroid-resistant primary FSGS

Recommendation 6.3.1.1: For adults with steroid-resistant primary FSGS, we recommend that cyclosporine or
tacrolimus be given for =6 months rather than continuing with glucocorticoid
monotherapy or not treating (7C).

6.3.2 Dosing schedule for cyclosporine and tacrolimus

Practice Point 6.3.2.1: Treatment of steroid-resistant primary FSGS: Suggested dosing schedule for cyclosporine and
tacrolimus (Figure 55).

Treatment Dose and duration

Calcineurin Starting dose:

inhibitors’ - Cyclosporine 3-5 mg/kg/d in 2 divided doses OR tacrolimus 0.05-0.1 mg/kg/d in 2
divided doses

» Target trough levels could be measured to minimize nephrotoxicity
» Cyclosporine target trough level: 100-175 ng/ml (83-146 nmol/l)
- Tacrolimus target trough level: 5-10 ng/ml (6-12 nmol/l)

Treatment duration for determining CNI efficacy:
« Cyclosporine or tacrolimus should be continued at doses achieving target trough level
for at least 6 months, before considering the patient to be resistant to CNI treatment

Total CNI treatment duration:

- In patients with partial or complete remissions, cyclosporine or tacrolimus should be
continued at doses achieving target trough level for at least 12 months to minimize
relapses

- The dose of cyclosporine or tacrolimus can be slowly tapered over a course of 6-12
months as tolerated

- Consider discontinuing cyclosporine or tacrolimus if the eGFR continues to decline to
<30 ml/min per 1.73 m*

Inability to tolerate - Lack of quality evidence for any specific alternative agents

or contraindications - Mycophenolate mofetil and high-dose dexamethasone, rituximab, and ACTH have been

to calcineurin considered

inhibitors - Treatment will need to be personalized and is dependent on availability of drugs and
resources, as well as the benefits of further treatment and risks of adverse effects of
immunosuppression

- Patients should be referred to specialized centers with the appropriate expertise, and

should be evaluated on the appropriate use of alternative treatment agents or to
discontinue further immunosuppression

Figure 55| Treatment of glucocorticoid-resistant primary FSGS. “The CNI, while often used twice daily, may be dosed once a day, depending
on individual formulations. Blood levels of CNI do not provide information on intracellular levels. The target ranges for CNIs have been based on
the transplant literature. The KDIGO Work Group acknowledges that targets for glomerular diseases are not known. Most clinicians check these
levels to verify adherence and avoid CNI toxicity. At present, the most reasonable dosing of a CNI may be to titrate in the individual patient to
obtain the desired effect on proteinuria, balancing dose escalation against serum creatinine and reducing the dose if serum creatinine increases
but does not plateau or increases over 30% of baseline. If the serum creatinine level does not fall after dose reduction the CNI should be
discontinued. ACTH, adrenocorticotropic hormone; CNI, calcineurin inhibitors; eGFR, estimated glomerular filtration rate.

6.3.3 Duration of CNI treatment

Practice Point 6.3.3.1: Adults with steroid-resistant primary FSGS who respond to CNI treatment should receive CNIs for a
minimum of 12 months to minimize the risk of relapses (Figure 55).

6.3.4 Patients resistant to or intolerant of CNIs

Practice Point 6.3.4.1: Adults who have steroid-resistant primary FSGS with resistance to or intolerance of CNIs should be
referred to specialized centers for consideration of rebiopsy, alternative treatment, or enrollment in a
clinical trial (Figure 55).
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6.3.5 Management of relapse

Practice Point 6.3.5.1: Adults with previous steroid-sensitive primary FSGS who experience a relapse can be treated using the
same approach as that for adults with relapsing MCD (Figure 47).

Chapter 7: Infection-related glomerulonephritis

7.1 Bacterial infection-related GN
7.1.1 Diagnosis

Practice Point 7.1.1.1: Kidney biopsy can be useful in suspected bacterial infection-related glomerulonephritis (GN), partic-
ularly when culture evidence of infection is elusive or the diagnosis is in doubt, to assess prognosis, and/
or for potential therapeutic reasons. In some cases, biopsy may be critical for arriving at the correct
diagnosis, as comorbidities may contribute to confounding effects (Figure 56).

Postinfectious GN Shunt nephritis Endocarditis-related IgA-dominant
GN infection-related GN
Risk and Children, elderly,immuno- Highest: Ventriculo-atrial ~ Prosthetic valve or Diabetes mellitus,
risk features compromised hosts, sub-  Mid: Ventriculo-jugular structural heart valve hypertension, heart
sanitary living conditions Least: Ventriculo- lesion; substance abuse; disease, malignancy,
peritoneal elderly; diabetes mellitus; alcohol or substance
hepatitis C; HIV; immuno- abuse, or kidney
compromised host transplantation
History Seek evidence of May present within Echocardiographic Demonstration of active
antecedent resolved months or decades of evidence of cardiac blood or tissue infection
pharyngitis (1-2 wks) or shunt placement, valvular vegetations in a patient with acute
impetigo (4-6 wks) sometimes after shunt GN

revision. Diagnosis may
be confounded and
difficult in the 40% with
occult infection

Physical In some, active skin or Non-specific signs/ Fever, new or changed Frequent hypertension.
exam tonsil infections present symptoms of infection, cardiac murmur; Exam mostly reflects the
lethargy, fever, clinical splenomegaly; location/severity of the
signs of bacteremia characteristic skin lesions infection
Laboratory « Urinalysis (assess for glomerular hematuria and red blood cell casts); ACR; PCR
kidney « Measure serum creatinine/eGFR
Laboratory Culture skin or tonsils if Organism culture in blood, Blood culture positive Culture blood/tissues to
infection infected cerebrospinal fluid, shunt  90%-98%; negative 2%-10%. identify bacterial infection
Measure anti-streptolysin  tip (after removal) Fastidious infections, such (mostly staphylococcal)
0, anti-DNAse B, and anti- as Candida, Coxiella
hyaluronidase antibodies burnetii, Borrelia, and
Bartonella may be difficult

to culture. Serological
tools for diagnosis may be
required in such cases

Laboratory « Assess for low complement (C3, C4), rheumatoid factor, cryoglobulins, factor B antibody levels
immunology « Rule out other causes of nephritis if diagnosis in doubt: ANA, ANCA (occasionally PR3-ANCA in shunt nephritis
and endocarditis), anti-GBM antibody

Serum IgA may be high
Figure 56 | Evaluation of classic bacterial infection-related GN syndromes. ACR, albumin-creatinine ratio; ANA, antinuclear antibody;

ANCA, antineutrophil cytoplasmic antibody; eGFR, estimated glomerular filtration rate; GBM, glomerular basement membrane; GN,
glomerulonephritis; HIV, human immunodeficiency virus; PCR, protein—creatinine ratio; PR3, proteinase 3.
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7.1.2 Prognosis and treatment

Practice Point 7.1.2.1: Prognosis and suggested therapy of bacterial infection-related GN (Figure 57" ")

Prognosis

Treatment

Course

Postinfectious GN

Short-term prognosis in
children is excellent. In
endemic regions,
persistent albuminuria
may occur and some
adults develop low eGFR.
In the elderly, kidney

prognosis is poor for those

who develop persistent
albuminuria; mortality
may be up to 20%

Shunt nephritis

Outcome is good with
early diagnosis and
treatment of infection.
Most patients recover
some kidney function but
are left with residual
chronic kidney disease

Endocarditis-related
GN

Immediate prognosis is
good with prompt
infection eradication.
Some may require valve
replacement

« No randomized controlled trials guide the treatment in any of these conditions

- Antibiotics for underlying infection (although this will not alter GN course in postinfectious GN) per local
guidelines. Antibiotics can be given in poststreptococcal GN if streptococci are cultured from any site. This is
primarily done to prevent the spread of infection within community sites

- Treat edema, hypertension, etc. as well as persistent proteinuria and/or progressive GFR decline as per Chapter 1

Value of high dose
glucocorticoids remains
unproven'"

Most shunts have been

replaced with a shunt with

a lesser likelihood of
infection. Rarely
ventriculocisternostomy
has been performed after
shunt removal

Utility of glucocorticoids
and immunosuppression

unproven and carries

serious potential risks, even

in cases with crescentic
GN 2)

IgA-dominant
infection-related GN

Dialysis is frequently
required in the acute
setting. Recovery is
guarded, with <20%
returning to pre-morbid
levels of kidney function

For severe kidney
functional impairment,
weigh risks and benefits
of immunosuppression.
The risk of infection and
glucocorticoid-induced
complications in this
often elderly population
with comorbidities can be
substantial. A role for
immunosuppression
remains unproven and
these agents should
generally not be used

» Follow kidney function, serum C3 and C4, urinalysis, ACR, and proteinuria at appropriate intervals until complete
remission or return to baseline

Persistently low C3 beyond The natural history of the

12 weeks may be an
indication for kidney
biopsy to particularly
exclude C3GN.?!
Prevention of epidemic
poststreptococcal GN may
include socioeconomic
interventions and mass
antimicrobial use to
improve living conditions
and limit the spread of
infection in populations
where Group A
streptococcus infection
and scabies are highly
prevalent

PR3-ANCA seen in some
patients is unclear and
requires follow-up

If the infection can be
identified and promptly

eradicated, the prognosis

is favorable

The prognosis for
recovery is poor,
especially in diabetic
subjects

Figure 57 | Prognosis and therapy of classic bacterial infection-related GN syndromes. 'Kapadia et al.*’, 2Okuyama et al.*®?, *Khalighi
et al."” ACR, albumin—creatinine ratio; ANCA, antineutrophil cytoplasmic antibody; C3GN, C3 glomerulonephritis; eGFR, estimated glomerular
filtration rate; GN, glomerulonephritis; PR3, proteinase 3; RCT, randomized controlled trial.
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7.2 Viral infection-related GN

7.2.1 Hepatitis C virus (HCV) infection-related GN

The Work Group concurs fully with Recommendations 5.1-5.2.3 of the KDIGO 2018 Clinical Practice Guideline for the
Prevention, Diagnosis, Evaluation, and Treatment of Hepatitis C in Chronic Kidney Disease."”” Please refer to this pub-
lication for specific recommendations, selection, and dosing of specific therapeutic agents, and research recommendations.

7.2.2 Hepatitis B virus (HBV) infection-related GN

7.2.2.1 Diagnosis

Practice Point 7.2.2.1.1: Patients with proteinuric glomerular disease should undergo testing for HBV infection.
7.2.2.2 Prognosis

Practice Point 7.2.2.2.1: Adult patients with chronic HBV infection should be considered at risk for the development of
kidney failure.

7.2.2.3 Treatment

Recommendation 7.2.2.3.1: We recommend that patients with replicative HBV infection (as denoted by HBV
DNA levels >2000 IU/ml) and GN receive treatment with nucleos(t)ide analogues as
recommended for the general population by standard clinical practice guidelines
for HBV infection (7C).

Practice Point 7.2.2.3.1: Pegylated interferon regimens should not be used to treat patients with replicative HBV infection
and GN.

Practice Point 7.2.2.3.2: Immunosuppressive agents, such as cyclophosphamide or rituximab, may accelerate HBV repli-
cation and should be avoided in patients with untreated replicative HBV infection and GN.

7.2.2.4 Special situations

Practice Point 7.2.2.4.1: Rituximab and cyclophosphamide should be avoided in patients with simultaneous HBV infection
and anti-PLA2R antibody-mediated MN until a sustained virologic remission has been obtained
by nucleos(t)ide analogue therapy.

Practice Point 7.2.2.4.2: Plasma exchange may be tried in patients with accompanying cryoglobulinemic vasculitis.

Practice Point 7.2.2.4.3: Children with HBV infection and MN should be managed conservatively without immuno-
suppression due to a high likelihood of spontaneous remission of the kidney disease.

7.2.3 Human immunodeficiency virus (HIV)-related GN
7.2.3.1 Diagnosis

Practice Point 7.2.3.1.1: A kidney biopsy should be performed, when feasible, to evaluate the morphology of HIV-related
kidney disease. A pathology-based description of HIV-related kidney disease should be used to
help define and guide therapy.

7.2.3.2 Prognosis

Practice Point 7.2.3.2.1: The factors contributing to the long-term outcome of HIV infection associated with GN are
numerous and include persistence of viral replication, response to antiviral treatment, genetic
predisposition to glomerular injury (e.g., APOLI risk alleles), coinfection with other viruses,
and development of immune complex disease or thrombotic microangiopathy. Thus, the esti-
mation of prognosis in individual patients can be very difficult.

7.2.3.3 Treatment

Recommendation 7.2.3.3.1: We recommend that antiretroviral therapy be initiated in all patients with HIV and
CKD, especially biopsy-proven HIV-associated nephropathy (HIVAN), regardless of
CD4 count, adjusted to the degree of kidney function (1C).
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Practice Point 7.2.3.3.1: A decision for the use of glucocorticoids as an adjunct therapy for HIVAN must be made on a case-
by-case basis, as the risks and benefits long-term are uncertain.

7.3 Nephropathies due to infections with schistosomiasis, filariasis, and malaria

7.3.1 Schistosomal nephropathy

7.3.1.1 Diagnosis

Practice Point 7.3.1.1.1: Test for appropriate endemic coinfections (Salmonella, HBV, HCV, HIV), as targeted treatment
may alter the aggressiveness of an underlying GN or the sequela of schistosomiasis.

Practice Point 7.3.1.1.2: Obtain a kidney biopsy in patients suspected of having schistosomal GN in the presence of a viral
coinfection (HCV, HBV, HIV).

7.3.1.2 Treatment

Practice Point 7.3.1.2.1: Treat patients with schistosomal infection and GN with an appropriate antiparasitic agent in suf-
ficient dosage and duration to eradicate the organism. There are no indications for use of immu-
nosuppressive agents in schistosomal nephropathy.

7.3.1.3 Special situations

Practice Point 7.3.1.3.1: Monitor patients with hepatic fibrosis from schistosomiasis for the development of kidney disease.

Practice Point 7.3.1.3.2: Evaluate patients with a history of schistosomiasis and an elevated SCr and/or hematuria for
bladder cancer and/or urinary obstruction.

7.3.