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Guidelines and recommendations developed and/or endorsed by the American College of Rheumatology (ACR) are
intended to provide guidance for patterns of practice and not to dictate the care of a particular patient. The ACR con-
siders adherence to the recommendations within this guideline to be voluntary, with the ultimate determination regard-
ing their application to be made by the clinician in light of each patient’s individual circumstances. Guidelines and
recommendations are intended to promote beneficial or desirable outcomes but cannot guarantee any specific out-
come. Guidelines and recommendations developed and endorsed by the ACR are subject to periodic revision as war-
ranted by the evolution of medical knowledge, technology, and practice. ACR recommendations are not intended to
dictate payment or insurance decisions, and drug formularies or other third-party analyses that cite ACR guidelines
should state this. These recommendations cannot adequately convey all uncertainties and nuances of patient care.

The American College of Rheumatology is an independent, professional, medical and scientific society that does not
guarantee, warrant, or endorse any commercial product or service.

Objective. The objective is to provide evidence-based and expert guidance for the screening, treatment, and man-
agement of lupus nephritis.

Methods. The Core Team developed clinical questions for screening, treatment, and management of lupus nephritis
using the PICO format (population, intervention, comparator, and outcome). Systematic literature reviews were completed
for each PICO question, and the Grading of Recommendations Assessment, Development and Evaluation (GRADE) meth-
odology was used to assess the quality of evidence and to formulate recommendations. The Voting Panel achieved a con-
sensus >70% on the direction (for or against) and strength (strong or conditional) of each recommendation.

Results. We present 28 graded recommendations (7 strong, 21 conditional) and 13 ungraded, consensus-based
good practice statements for the screening and management of lupus nephritis. Our recommendations focus on the
unifying principle that lupus nephritis therapy is continuous and ongoing, rather than consisting of discrete induction/
initial and maintenance/subsequent therapies. Therapy should include pulse glucocorticoids followed by oral gluco-
corticoid taper and two additional immunosuppressive agents for 3-5 years for those achieving complete renal
response.
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SAMMARITANO ET AL

Conclusion. This guideline provides direction for clinicians regarding screening and treatment decisions for man-
agement of lupus nepbhritis. These recommendations should not be used to limit or deny access to therapies, as treat-
ment decisions may vary due to the unique clinical situation and personal preferences of each individual patient.

SIGNIFICANCE/HIGHLIGHTS:

+ Lupus nephritis (LN) therapy should be initiated as
soon as possible after diagnosis.

+ Conditionally recommended treatment for Class
M/1IV (with or without Class V) LN includes triple
therapy with intravenous glucocorticoids followed
by oral glucocorticoid (<0.5 mg/kg/day prednisone,
maximum dose 40 mg/day) taper and:

a. Mycophenolic acid analog (MPAA) plus belimu-
mab -or-

b. MPAA plus a calcineurin inhibitor (CNI) -or-

. Euro-Lupus Nephritis Trial (ELNT) low-dose cyclo-
phosphamide (CYC) plus belimumab (with substi-
tution of MPAA after completion of CYC).

« Conditionally recommended therapy for pure Class
V LN (=1 g proteinuria) includes combination ther-
apy with intravenous glucocorticoids followed by
oral glucocorticoid (0.5 mg/kg/day prednisone,
maximum dose 40 mg/day) taper and MPAA plus
a CNI.

* A glucocorticoid taper goal of <5 mg prednisone
daily by 6 months is conditionally recommended.

+ The conditionally recommended duration of immu-
nosuppressive therapy (beyond hydroxychloro-
quine) for people with LN who achieve a complete
renal response (CRR) is 3-5 years.

INTRODUCTION

Systemic lupus erythematosus (SLE) is a multi-system auto-
immune disease with a prevalence of 72/100,000 persons in the
United States.! Lupus nephritis (LN) occurs in close to half of
SLE patients and carries a mortality rate of up to 30% at 10 years;
10-22% of people with LN will develop end stage kidney disease
(ESKD).?® Among those with SLE, male sex, younger age, and

This article is published simultaneously in Arthritis & Rheumatology.

Supported by the American College of Rheumatology.

'Lisa R. Sammaritano, MD, Kyriakos A. Kirou, MD, DSc: Hospital for Special
Surgery - Weill Cornell Medicine, New York, New York; >Anca Askanase, MD,
MPH: Columbia University, New York, New York; 3Bonnie L. Bermas, MD: UT
Southwestern Medical Center, Dallas, Texas; “Maria Dall'Era, MD: University
of California, San Francisco; *Ali Duarte-Garcia, MD, MSc: Mayo Clinic, Roches-
ter, Minnesota; ®Linda T. Hiraki, MD, MSc, ScD: The Hospital for Sick Children,
Toronto, Ontario, Canada; “Brad H. Rovin, MD, Jessica Greco, MD: Ohio State
University, Columbus; 8Mary Beth F. Son, MD: Boston Children’s Hospital,
Boston, Massachusetts; 9Anthony Alvarado, MD: Kaiser Permanente, Sacra-
mento, California; '°Cynthia Aranow, MD: Feinstein Institutes for Medical
Research, Manhasset, New York; 11April Barnado, MD, MSCI: Vanderbilt Uni-
versity Medical Center, Nashville, Tennessee; '>Anna Broder, MD, MSc: Hack-
ensack University Medical Center, Hackensack, New Jersey; 3Hermine
I. Brunner, MD, MSc, MBA: Cincinnati Children’s Hospital, University of Cincin-
nati, College of Medicine, Cincinnati, Ohio; "“Vaidehi Chowdhary, MD, MBBS,

African, Hispanic, American Indian/Alaska Native, and Asian
ancestry increase the likelihood of LN and ESKD.*® Socially dis-
advantaged individuals in medically underserved areas have
worse kidney outcomes.® "

The American College of Rheumatology (ACR) last published
LN clinical practice guidelines in 2012."2 Recommendations called
for induction therapy with high-dose glucocorticoids plus mycophe-
nolate mofetil (MMF) or cyclophosphamide (CYC) and endorsed
mycophenolate for maintenance therapy. Since then, belimumab
and voclosporin'®'* have been approved by the US Food and Drug
Administration (FDA) for LN treatment, prompting a conceptual shift
from induction/initial and maintenance/subsequent therapy to one
of combination, ongoing therapy targeting different arms of the
immune system."®™"” Evidence on the relative effectiveness and tox-
icity of systemic glucocorticoids has also evolved.'®

Recommendations in this guideline follow certain guiding
principles (Table 1) and assume the exclusion of alternative diag-
noses. Most are conditional; they are based on systematic litera-
ture reviews, values, and preferences elicited from an LN Patient
Panel, and the expert opinion of adult and pediatric rheumatolo-
gists and nephrologists and a rheumatology physician assistant.
The recommendations are intended to promote optimal outcomes
for the most encountered LN scenarios; they include therapies
available in the United States as of 2024 and apply to LN in adults
and children.’®™" Additional pediatric-specific or older adult con-
cems are addressed in Good Practice Statements (GPS). We
acknowledge that therapeutic decisions vary depending on clinical
presentation and patient preferences, and are limited by access to
specialists, procedures, and medications. When recommended
medications are not available, this guideline should not preclude
the use of available traditional therapies. Recommendations are
not based on patient-reported race or ethnicity, as evidence
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Table 1. Guiding Principles*

The goals of LN treatment are to preserve kidney function, reduce
morbidity and mortality associated with chronic kidney disease,
and minimize medication-related toxicities.

Collaborative care from rheumatology and nephrology should
be offered to people with LN whenever possible.

Shared decision-making between clinicians and patients is
essential as it respects patient values and preferences, leading to
better adherence and outcomes.

Healthcare disparities may impact outcomes in people with LN;
equitable implementation of treatment recommendations aims
to improve outcomes and alleviate health disparities.

Pediatric and geriatric good practice statements are included
when applicable.

* LN, lupus nephritis.

for race- or ethnicity-specific treatment efficacy is limited and
confounded by socioeconomic factors. We present 28 Grading of
Recommendations Assessment, Development and Evaluation
(GRADE)-generated recommendations (7 strong, 21 conditional)
and 13 ungraded, consensus-based GPS.

METHODS

This guideline follows the ACR guideline development process
and policy directing management of conflicts of interest and disclo-
sures (https://rheumatology.org/clinical-practice-guidelines), which
includes GRADE methodology.???® (Supplementary Materials 1).
The Core Leadership Team (LRS, RAM, AAskanase, BLB, MD, AD,
LTH, BHR, MBFS) drafted clinical population, intervention, compara-
tor, and outcomes (PICO) questions (Supplementary Materials 2).
The Literature Review Team performed systematic literature reviews
for the PICO questions, graded the quality of evidence (high, moder-
ate, low, very low), and produced an evidence report
(Supplementary Materials 3). The evidence was reviewed, recom-
mendations were formulated by the Core Team and voted on by an
expert Voting Panel. Additionally, a Patient Panel comprised of
15 people with LN (two of whom also served on the Voting Panel)
informed the Voting Panel on patients’ perspectives and preferences.

Consensus required >70% agreement on direction (for or
against) and strength (strong or conditional) of each recommenda-
tion. A recommendation is categorized as strong if the panel is con-
fident that the benefits of an intervention clearly outweigh the harms
(or vice versa); a conditional recommendation denotes uncertainty
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regarding the balance of benefits and harms, low quality of evidence,
or that the recommendation is particularly sensitive to individual
patient preferences and patient-provider discussion.

The strength of a recommendation determines its clinical impili-
cations and should be considered when interpreting and using it for
patient care. For patients, a strong recommendation suggests that
most people in their situation would want the recommended course
of action and only a small proportion would not; for clinicians, it
means most patients should receive the recommended course of
action. With a conditional recommendation, the implication for
patients is that most people in their situation would want the recom-
mended course of action, but many would not; for clinicians, it
means they should recognize that different choices will be appropri-
ate for different patients and they must engage in shared decision-
making with each patient to arrive at a management decision.

GPS are made when panel members are confident that there
is unequivocal benefit or harm despite indirect or inadequate evi-
dence. Some of the original 249 PICO-generated recommenda-
tions were combined into broader recommendations, some
generated good practice statements, and some were relegated
to a future research agenda.

Rosters of the Core Leadership Team, Literature Review
Team, Voting Panel, and Patient Panel are included in
Supplementary Materials 4. Search strategies and study selection
details are provided in Supplementary Materials 5 and 6. Approval
from Human Studies Committees was not required.

Scope

This guideline addresses screening and treatment for all peo-
ple with LN regardless of age, race, ethnicity, and other individual
patient variables. It is the first part of a broader ACR SLE guideline
project; the second part will include a general approach to SLE
therapy as well as organ-specific treatment recommendations.

RESULTS/RECOMMENDATIONS

Terminology, definitions, and abbreviations are summarized
in Table 2; recommendations and good practice statements are
listed in Table 3.
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Screening

In people with SLE without known kidney disease, we
strongly recommend screening for proteinuria at least every
6-12 months, OR when experiencing extra-renal flares.

The Voting Panel stated that for recent onset, or recently
active SLE, LN surveillance every 6 months is most appropriate,
consistent with the 2023 ACR SLE quality measures.”* Con-
versely, for those with longstanding and mild and inactive SLE,
annual testing is adequate. This recommendation is strong,

despite a lack of high-certainty evidence, because the risk of
missing new onset LN requiring urgent treatment far outweighs
the minimal risk of obtaining a urine sample.

Kidney biopsy

GPS: Prompt percutaneous kidney biopsy should be
performed in people with SLE when LN is suspected (unless
contraindicated or not feasible), as histopathologic biopsy

Table 2. Guideline terminology, definitions, and abbreviations*

Terminology ACR LN Guideline Definitions®

Kidney biopsy

Diagnostic Biopsy performed to establish diagnosis and guide treatment

For cause Biopsy performed in response to clinical indications or change in patient status

Per protocol Biopsy performed according to a predetermined schedule or study protocol, regardless of clinical response
Therapy

Initial / induction Prior terminology: Therapy prescribed immediately after diagnosis of new LN or flare of LN

therapy
Subsequent / Prior terminology: Therapy prescribed to patients on initial therapy for 6-12 months who have achieved at least a

maintenance therapy
Lupus nephritis
therapy

Renal response
Complete renal
response (CRR)

Partial renal response
(PRR)

Inadequate renal
response/
Nonresponse

Refractory disease

Proteinuria

Glomerular hematuria

Decreased kidney
function

PRR

Preferred terminology:

Ongoing therapy (ie, initial plus subsequent therapy) based on current recommendations for combination therapy
that starts at diagnosis and continues throughout the treatment course

TRIPLE therapy:

GC (pulse intravenous: 250-1000 mg methylprednisolone daily x 1-3 days, followed by oral 0.5 mg/kg/day
(maximum dose 40 mg/day) taper

Plus:

two immunosuppressive therapies, usually

a) MPAA plus belimumab OR

b) MPAA plus CNI OR

) ELNT low-dose CYC plus belimumab (MPAA substituted for CYC after CYC course is completed).

DUAL therapy:

GC plus one immunosuppressive therapy, usually MPAA or ELNT low-dose CYC

Within 6-12 months of starting therapy (may take >12 months):
Reduction in proteinuria <0.5 g/g (50 mg/mmol) (24-hour collection or urine protein/creatinine ratio); AND

- Stabilization or improvement in kidney function (+ 20% baseline i.e. at least 80% of baseline)®

Within 6-12 months of starting therapy:
Reduction in proteinuria by at least 50% and to <3 g/g (300 mg/mmol) (24-hour collection or urine protein/
creatinine ratio); AND

- Stabilization of kidney function (+ 20% baseline i.e., at least 80% baseline)®

Lack of achieving at least a PRR despite adherence to appropriate treatment for active LN of any class by 6-12
months

Persistently active disease and absence of at least a PRR to at least two different appropriate 6-month courses of
therapy for active LN of any class

Protein as measured by 24-hour collection (g/24hr) or random urine protein-creatinine ratio (g/g)

Urine sediment positive for acanthocytes, >5%, RBC casts

Abnormal eGFR below expected level for age and clinical history, or decreasing eGFR with no attribution other than
SLE®

* ACR, American College of Rheumatology; CNI, calcineurin inhibitor therapy; CYC, cyclophosphamide; eGFR, estimated glomerular filtration
rate; ELNT, Euro-Lupus Nephritis Trial; GC, glucocorticoid; LN, lupus nephritis; MPAA, mycophenolic acid analogs; RBC, red blood cell; SLE, sys-

temic lupus erythematosus.

@ Terminology and definitions vary across specialties, guidelines, and clinical trials. Those listed here reflect the consensus of the Voting Panel

as being both reasonable and relevant; however, no systematic analyses were performed, and others may prefer alternative definitions.
Some experts and clinical trials have included a requirement for low dose of prednisone (eg, <5 mg/d equivalent) in addition to proteinuria

and renal function requirements for CRR and PRR definitions; however, many do not. This was extensively discussed when definitions were cre-

ated. Although GC dose is a part of validated SLE remission criteria, and while we recommend a goal of <5 mg/d prednisone equivalent by 6

months of therapy in this guideline, we did not consider this to be an appropriate mandatory criterion for the renal response definitions.

¢ Variably defined across studies - both irreversible damage and active disease impact kidney function and proteinuria and may require kidney

biopsy to distinguish.
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Table 3. Recommendations and good practice statements*

Recommendations and Good Practice Statements

Strength

Level of Evidence

PICOs
addressed

SCREENING:

In people with SLE without known kidney disease, we strongly
recommend screening for proteinuria at least every 6-12
months, OR when experiencing extra-renal flares.

KIDNEY BIOPSY:

GPS: Prompt kidney biopsy should be performed in people with SLE when LN
is suspected (unless contraindicated or not feasible) as histopathologic
biopsy features will confirm the diagnosis, rule out mimicking diseases,
and impact therapy decisions.

In people with SLE who have proteinuria >0.5 g/g and/or impaired
kidney function not otherwise explained, we conditionally
recommend performing a percutaneous kidney biopsy.

For people with treated LN in remission who present with
suspected LN flare (increased proteinuria, hematuria, and/or
worsening kidney function), OR for people with 26 months of
appropriate treatment and ongoing or worsening proteinuria,
hematuria, and/or decreased kidney function, we conditionally
recommend repeat percutaneous kidney biopsy.

TREATMENT OF ACTIVE LN (CLASS 111/IV OR CLASS V)

GPS: Prompt glucocorticoid treatment should be administered for suspected
LN to suppress acute inflammation while awaiting a kidney biopsy and the
histopathology results.

GPS: Dosage of LN medications should be adjusted in people with decreased GFR
at initiation of therapy and periodically.

GPS: Adjunctive treatment with systemic anticoagulation for people with LN and
significant risk factors for thrombosis (eg, low serum albumin in context of
severe proteinuria) should be discussed with nephrology.

IN PEOPLE WITH ACTIVE, NEW ONSET OR FLARE OF CLASS III/IV OR
CLASS V LN:

...If not already on HCQ treatment, we strongly recommend
initiation and continuation of HCQ to manage and prevent lupus
clinical manifestations, unless contraindicated.

..With any elevation in level of proteinuria, including <0.5g/g, we
conditionally recommend the addition of RAAS-I therapy.

...We conditionally recommend pulse intravenous glucocorticoids
followed by oral prednisone (<0.5 mg/kg/d, max of 40 mg/d) with
taper to a target dose of <5mg/day by 6 months.

... Who have achieved and sustained a complete response after
treatment with any (triple or dual) immunosuppressive therapy,
we conditionally recommend a total duration of therapy of at
least 3-5 years.

IN PEOPLE WITH ACTIVE, NEW ONSET, OR FLARE OF CLASS lII/IV (WITH
OR WITHOUT CONCOMITANT CLASS V LN):

... We conditionally recommend therapy with a triple
immunosuppressive regimen consisting of pulse intravenous
glucocorticoids (250-1000 mg methylprednisolone daily x 1-3
days) followed by oral glucocorticoid (<0.5 mg/kg/day, maximum
dose 40 mg/day) taper, plus:

a) MPAA plus belimumab -or-

b) MPAA plus CNI -or-

) Euro-Lupus Nephritis Trial (ELNT) low-dose CYC plus belimumab
(MPAA substituted for CYC after CYC course is complete).

... We conditionally recommend an MPAA-based regimen over a
CYC-based regimen.

... With proteinuria 23g/g, we conditionally recommend a triple
immunosuppressive regimen containing pulse intravenous
glucocorticoids (250-1000 mg methylprednisolone daily x 1-3
days) followed by oral glucocorticoid (<0.5 mg/kg/day, maximum
dose 40 mg/day) taper, plus MPAA plus CNI over a regimen
containing belimumab.

Strong

Conditional

Conditional

Strong

Conditional

Conditional

Conditional

Conditional

Conditional

Conditional

Indirect
evidence;
Very low

Low-
Very low

Low-
Very low

Low-
Very low

Low-
Very low
Moderate-low

Low

Moderate-
Low

Low-
Very low
Low

P16(a)
(revision)

P15(a)

P7 (jkn-a)
P8 (f-hk-m)

P7(g,h)

P7(lp)

(Continued)
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Table 3. (Cont’d)

PICOs
Recommendations and Good Practice Statements Strength Level of Evidence addressed

... With extra-renal manifestations, we conditionally recommend a Conditional Low P7(p2)
triple immunosuppressive therapy that contains belimumab (revision)
over a regimen containing a CNI.

... We conditionally recommend a target MMF dose of 2-3g/d (or Conditional  Very low P7(1)
equivalent).

... Receiving a CYC-based regimen, we conditionally recommend Conditional  Very low P7(e)
the ELNT low-dose CYC regimen over a high-dose monthly pulse  Strong Very low P7(f)

IV regimen;
We also strongly recommend the ELNT-low dose CYC regimen over a
daily oral CYC regimen.

... Who have undergone triple immunosuppressive therapy and Conditional ~ Moderate- P8.3 (revision)
achieved a complete renal response, we conditionally Low P8 (f-h,k-m)
recommend continuing the same immunosuppressive regime.

...Who have undergone triple immunosuppressive therapy and Conditional ~ None P8.4 (revision)
achieved a partial renal response, we conditionally recommend
individualizing therapy depending on clinical factors that include
the trajectory of response.

... Who have undergone dual immunosuppressive therapy Conditional  Low P8.1
(glucocorticoids plus either CYC or MPAA) and achieved a (revision)
complete renal response, we conditionally recommend P8(d.e))
continuing therapy with MPAA over AZA.

... who have undergone dual immunosuppressive therapy Conditional ~ None P8.2 (revision) P8 (v-x, aa-cc)
(glucocorticoids plus either CYC or MPAA) and achieved a partial
renal response, we conditionally recommend escalating therapy
to a triple immunosuppressive regimen.

IN PEOPLE WITH ACTIVE, NEW ONSET, OR FLARE OF (PURE) CLASS V
LN:

...With proteinuria 21 g/g we conditionally recommend treatment Conditional  Indirect: P9(p)
with a triple immunosuppressive regimen consisting of pulse Very low
intravenous glucocorticoids (250-1000 mg methylprednisolone
daily x 1-3 days) followed by oral glucocorticoid (<0.5 mg/kg/day,
maximum dose 40 mg/day) taper, and MPAA plus CNI (over
MPAA plus belimumab, or CYC plus belimumab).

..with proteinuria <1 g/g, we conditionally recommend treatment Conditional ~ None PI(b)
with glucocorticoids and/or immunosuppressant therapy
(MPAA, AZA, or CNI) over no glucocorticoid or other
immunosuppression.

NON-RESPONSIVE OR REFRACTORY LN:

GPS: Medication dose and patient adherence should be assessed as an
important first step in evaluating inadequate response or refractory LN, as
insufficient treatment is an important cause of non-response.

In people with any LN class with nonresponse (i.e., have not Conditional ~ Very low-None P11.1,P11.2
achieved at least a partial renal response by 6-12 months) we (revision)
conditionally recommend escalation of treatment:

For initial dual therapy, escalate to triple therapy (pulse
intravenous glucocorticoids, 250-1000 mg methylprednisolone
daily for 1-3 days, followed by oral glucocorticoid <0.5 mg/kg/day,
maximum dose 40 mg/day taper, plus either MPAA plus
belimumab, MPAA plus CNI, or ELNT CYC plus belimumab).

For initial triple therapy, change to an alternative triple therapy
or consider addition of an anti-CD20 agent as a second
immunosuppressive.

In people with any LN class with refractory disease (i.e., failed two Conditional  Very low- None P12.1,P12.2
standard therapy courses), we conditionally recommend (revision)
treatment escalation to a more intensive regimen, including
addition of anti-CD20 agents, combination therapy with three
non-glucocorticoid immunosuppressives (i.e., MPAA, belimumab
and CNI), or referral for investigational therapy.

OTHER LUPUS KIDNEY DISEASE:

GPS: Alternative etiologies of kidney dysfunction in people with SLE should be
carefully excluded, including non-inflammatory etiologies such as
hypertensive, diabetic, and medication-induced nephropathy.

(Continued)
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Table 3. (Cont’d)

Recommendations and Good Practice Statements

PICOs

Strength Level of Evidence addressed

ADJUNCTIVE / NON-IMMUNOLOGIC TREATMENT:

GPS: Adjunctive and non-immunologic therapies and practices should be
initiated in addition to appropriate immunosuppressive therapy to
improve overall kidney health (Table 4).

GPS: In children with childhood-onset SLE (cSLE) and LN, glucocorticoid
regimens should be reduced to pediatric-appropriate doses for children,
as reduction of cumulative glucocorticoid dosing is critically important
given the early age of onset of cSLE onset and attendant comorbidities.

GPS: In children with cSLE and LN, clinicians should monitor for delayed
pubertal onset and decreased growth velocity that can result from disease
activity and glucocorticoid treatment and consider referral to pediatric
endocrinology if indicated.

GPS: For children with cSLE, a structured, intentional transition from
pediatric to adult rheumatology care is indicated to avoid poor outcomes
during this vulnerable period.

GPS: For older people with LN, medication number, type, and dosage should
be regularly assessed, given the risks of polypharmacy and age-related
decline in GFR in this population.

MONITORING LN ACTIVITY:

In people with SLE and LN who have not achieved CRR, we strongly
recommend quantifying proteinuria at least every 3 months.

In people with SLE with known nephritis in sustained clinical renal
remission, we strongly recommend quantifying proteinuria
every 3-6 months.

GPS: In people with LN, serum complement and anti-dsDNA antibody should
be measured at every clinic visit (but not more frequently than monthly).

RENAL REPLACEMENT THERAPIES:

GPS: Decisions for initiation and type of dialysis and timing for kidney
transplant require close collaboration with nephrology.

In people with LN and ESKD, we strongly recommend kidney
transplantation over dialysis.

In people with LN who have progressive loss of kidney function and
are nearing ESKD (defined as an eGFR of 15 ml/min/1.73m?), we
conditionally recommend preemptive kidney transplant over
dialysis/no preemptive kidney transplant.

In people with LN and ESKD, we conditionally recommend
proceeding with kidney transplantation without requiring
complete clinical or serologic remission, provided there is no
other major organ involvement.

In people with LN on current dialysis or after kidney
transplantation, we strongly recommend regular follow up with
rheumatology.

Indirect evidence;
Very low
Indirect evidence;
Very low

Strong P16(b,c) (revision)

Strong P16(d) (revision)

Strong High P18(a)

Conditional  Very low P22(a)

Conditional Very low P23(a,b)

Strong Very low P20(a,b)

* Anti-CD20 therapy: rituximab or obinutuzumab. AZA, azathioprine; CNI, calcineurin inhibitor therapies (cyclosporine, tacrolimus, voclosporin);
CRR, complete renal response; CYC, cyclophosphamide; dsDNA, double-stranded DNA; eGFR, estimated glomerular filtration rate (various defini-
tions are used in clinical studies; calculations of eGFR from creatinine in recent research do not include coefficients for race; however, earlier liter-
ature does); ESKD, end stage kidney disease; GFR, glomerular filtration rate; GPS, Good Practice Statements; HCQ, hydroxychloroquine; LN, lupus
nephritis; MMF, mycophenolate mofetil; MPAA, mycophenolic acid analogs (including mycophenolate mofetil, or MMF, and mycophenolic acid, or
MPA); PICO, population, intervention, comparator, outcome; RAAS-I, renin-angiotensin-aldosterone system inhibitors (including angiotensin con-
verting enzyme inhibitors, angiotensin Il receptor blockers, mineralocorticoid receptor antagonists); SLE, systemic lupus erythematosus.

features will confirm the diagnosis, rule out mimicking dis-
eases, and impact therapy decisions.

Biopsy should be read by a nephropathologist using the
International Society of Nephrology (ISN) and Renal Pathology
Society (RPS) classification®® and include LN class and activity/
chronicity indices. Risk of major bleeding with kidney biopsy, ie,
requiring a blood transfusion or embolization procedure, is very
low (~1-2%).263" For people with SLE, risk may be higher
(up to 3%) in specific subgroups including those with thrombocy-
topenia, decreased kidney function, and antiphospholipid

syndrome.?6:%2785 Patient representatives shared concerns about
the invasive nature of biopsy and emphasized the importance of
physicians discussing the procedure’s benefits and risks.

While we recommend prompt kidney biopsy with treatment
based on histology, biopsy may not always be possible. In the
absence of a kidney biopsy, those with nephritic features (eg,
hematuria, hypertension, impaired kidney function) are usually
best treated according to Class Ill/IV recommendations, and
those with nephrotic features (eg, proteinuria, >3.5 g/g, hypoalbu-
minemia) according to Class V recommendations.
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In people with SLE who have proteinuria >0.5 g/g and/or
impaired kidney function not otherwise explained, we condi-
tionally recommend performing a percutaneous kidney
biopsy.

Kidney biopsy has value in people with SLE with isolated
impaired kidney function that is not otherwise explained because
histologic disease activity can occur without proteinuria.36-2°

For people with treated LN previously in remission who
later present with suspected LN flare (increased proteinuria,
hematuria, and/or worsening kidney function), OR for people
with >6 months of appropriate treatment and ongoing or
worsening proteinuria, hematuria, and/or decreased kidney
function, we conditionally recommend repeat percutaneous
kidney biopsy.

Clinical judgment and patient preference are essential in
deciding when to repeat kidney biopsy. With appropriate medica-
tion dosing and adherence, worsening kidney function or protein-
uria should prompt consideration of repeat biopsy. Change in
kidney histology is found in 40-50% of repeat biopsies.*®™*?
While repeat biopsy for isolated significant/increasing hematuria
can be considered when other etiologies are excluded, the value
of biopsy in the setting of chronic low-level hematuria is uncertain.
The Voting Panel did not issue a recommendation on per protocol
(ie, scheduled) repeat kidney biopsies but considered this an
important research item.

Treatment of LN:

GPS: Prompt glucocorticoid treatment should be
administered for suspected LN to suppress acute inflamma-
tion while awaiting a kidney biopsy and the histopathology
results.

GPS: Dosage of LN medications should be adjusted in
people with decreased glomerular filtration rate (GFR) at
the initiation of therapy and periodically as indicated during
the disease course (Supplementary Materials 7).

GPS: Adjunctive treatment with systemic anticoagula-
tion for people with LN and significant risk factors for throm-
bosis (e.g., low serum albumin in the context of severe
proteinuria) should be discussed with nephrology.

Nephrology guidelines recommend treating patients with a
serum albumin concentration below 2.0-2.5 g/dl in the setting of
nephrotic range proteinuria with full-dose anticoagulation to pre-
vent clotting unless the risk of bleeding is high.*

Class llI/IV or Class V LN:

In people with LN who are not already on hydroxy-
chloroquine (HCQ), we strongly recommend initiation and
continuation of HCQ to manage and prevent extra-renal
manifestations, unless contraindicated.

This is a strong recommendation based on low certainty evi-
dence due to the well-established role for HCQ in overall SLE
management. HCQ reduces risk of mortality in people with SLE,
including those with lupus nephritis.**~*® Dose adjustment for
low GFR should be considered because kidney disease is a risk
factor for retinal toxicity*® (Supplement Materials 7).

In people with active, new onset or flare of LN with any
elevation in proteinuria, including <0.5 g/g, we conditionally
recommend the addition of renin-angiotensin-aldosterone
system inhibitor (RAAS-I) therapy.

This recommendation applies to any level of persistent pro-
teinuria above the normal range and is based on studies showing
the kidney protective effects of RAAS-I in proteinuric LN and
advanced chronic kidney disease (CKD).*” Additionally, a pediat-
ric study demonstrated that addition of RAAS-I led to earlier glu-
cocorticoid discontinuation.*® Use may be limited by blood
pressure or estimated glomerular filtration rate (eGFR).

In people with active, new onset or flare of LN, we condi-
tionally recommend pulse intravenous glucocorticoids (250-
1000 mg methylprednisolone daily x 1-3 days) followed by oral
glucocorticoid (<0.5 mg/kg/day, maximum dose 40 mg/day)
with taper to a target dose of <56 mg/day by 6 months.

A recent systematic review and meta-analysis determined
that pulse glucocorticoids followed by oral glucocorticoids (up to
40 mg/day) maximized complete renal response while minimizing
toxicities.'®49781 A range of pulse therapy dosing is presented to
accommodate individualized treatment approaches.®?> Lower
doses have been utilized in some recent treatment trials,'* and
patients emphasized their preference for minimizing glucocorti-
coid dose. The tapering regimen in clinical practice should be indi-
vidualized and based on monitoring of both renal and extra-renal
disease activity. Data informing the optimal dosing of glucocorti-
coids for pure Class V LN are limited.

In people with new onset or flare of LN who have
achieved and sustained a complete renal response after
treatment with any (triple or dual) immunosuppressive ther-
apy, we conditionally recommend a total duration of immu-
nosuppressive therapy of at least 3-5 years.

The advent of triple therapies blurred the distinction between
induction therapy and maintenance therapy. Traditionally,
patients were initially treated with one drug plus glucocorticoid fol-
lowed by a “less toxic” drug for maintenance. Induction implied
remission was achieved; however, in the short exposure to induc-
tion therapy (usually 3-6 months), most patients did not achieve
remission. Maintenance implied maintenance of remission; but
for most patients, maintenance served the initial purpose of
consolidation.®®

Current regimens aim to provide initial glucocorticoid and
immunosuppressive therapies to rapidly reduce disease activity,
with continuation of immunosuppressive therapies until disease
is inactive, which often takes at least 12 months. Typically, some
immunosuppressive therapy should be continued for at least
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3-5 years of total treatment before considering withdrawal.5*°°

Support for a relatively long exposure to immunosuppression
comes from repeat biopsy studies showing persistence of immu-
nologic activity and immune complexes for several years after
starting therapy; risk of LN flare is increased with withdrawal of
immunosuppression while histologic activity remains.>®

Over time, immunosuppressive therapy dosage may be
tapered in stable patients as determined by renal and extra-
renal disease activity and medication tolerability. No evidence
provides robust guidance regarding optimal tapering practice;
these decisions are currently made based on clinical expertise
and patient preference. Risk of nephrotoxicity may impact
decisions regarding the total duration of therapy with CNIs.
HCQ should be continued indefinitely if there are no
contraindications.

Class lI/IV LN (with or without Class V LN):

Class IlII/IV LN lesions, characterized by endocapillary hyper-
cellularity, are highly inflammatory and destructive. When occur-
ring concomitantly with Class V, the presence of Class IlIl/IV
lesions drives therapy choice. Until complete renal response
(CRR) is achieved, patients should be closely monitored and have
therapies adjusted accordingly based on individual risk factors
including blood pressure, proteinuria, and kidney function
(Figure 1).

In people with active, new onset or flare of Class IlI/IV
(£V) LN, we conditionally recommend therapy with a triple
immunosuppressive regimen consisting of pulse intravenous
glucocorticoids (250-1000 mg methylprednisolone daily x
1-3 days) followed by oral glucocorticoid (<0.5 mg/kg/day,
maximum dose 40 mg/day) taper plus:

a. MPAA plus belimumab -or-

b. MPAA plus CNI -or-

c. Euro-Lupus Nephritis Trial (ELNT) low-dose CYC®®
plus belimumab (MPAA substituted for CYC after
CYC course complete).

Recent randomized controlled trials (RCTs) suggesting over-
all improved outcomes with triple versus dual therapies guided
discussion and voting for this recommendation.’®"* While the tri-
als were randomized and controlled, the certainty of evidence
was assessed as low-moderate. The recommendation for triple
therapy is conditional, ie, sensitive to individual patient prefer-
ences and patient-clinician discussion. A sensitivity analysis
excluding Voting Panel members who had relevant conflicts of
interest for this recommendation (5 of 21 members) resulted in
no change in direction or strength.

Numerous factors willimpact a decision regarding type of tri-
ple LN therapy. With eGFR <45, blood pressure >165/105, or
significant chronicity on kidney biopsy, a belimumab regimen

is preferred over a CNI regimen because of potential CNI-
associated nephrotoxicity and hypertension

Randomized controlled trials demonstrated similar rates of
response in people treated with MPAA and CYC-based regi-
mens, however, the Voting Panel favored MPAA because of the
better toxicity profile including lower risk of malignancy and lack
of impact on fertility.5” A CYC-based regimen might be favored
in certain circumstances, however, including patient preference,
medication non-adherence or intolerance, or the presence of rap-
idly progressive glomerulonephritis with numerous crescents
and/or fibrinoid necrosis on biopsy and declining kidney function.

Data in support of ELNT low-dose CYC plus belimumab is
more limited because only 26% of Belimumab International Study
in Lupus Nephritis (BLISS-LN) trial participants were treated with
background ELNT CYC.%® Subgroup analysis of participants on
background ELNT CYC showed a numerically higher but not sta-
tistically significant rate of renal response with addition of belimu-
mab versus placebo. In a post-hoc analysis, addition of
belimumab to ELNT CYC resulted in fewer LN flares and a
reduced rate of eGFR decline compared to placebo®®; for this
reason, this combination was included as a recommended triple
therapy.

The combination of ELNT CYC plus CNI has not been stud-
ied in RCTs; for this reason, it is not recommended here as triple
therapy. However, this combination may be considered despite
the lack of supporting data, especially if other therapy options
are unavailable, ineffective, or not tolerated. Patient Panel mem-
bers repeatedly emphasized the challenges of high pill burden,
and preference for the route of medication administration (eg, par-
enteral or oral) may influence the choice of therapy.

In people with active, new onset or flare of Class Ill/IV
(=V) LN with proteinuria >3 g/g, we conditionally recommend
a triple immunosuppressive regimen containing pulse intra-
venous glucocorticoids (250-1000 mg methylprednisolone
daily x 1-3 days) followed by oral glucocorticoid (<0.5
mg/kg/day, maximum dose 40 mg/day) taper, plus MPAA
plus CNI over a regimen containing belimumab.

This recommendation was based on observed rapid reduc-
tion of proteinuria with CNIs'* and the limited efficacy with belimu-
mab in people with baseline proteinuria >3 g/g.5°

In people with active, new onset or flare of Class IlI/IV
(V) LN with moderate to severe extra-renal manifestations,
we conditionally recommend a triple immunosuppressive
therapy that contains belimumab over a regimen containing
a CNL

Belimumab is associated with reduction in disease activity
and severe flares in nonrenal SLE®*; in post-hoc analysis it
appears especially beneficial for mucocutaneous and musculo-
skeletal manifestations.®®

In people with active, new onset or flare of Class IIl/IV
(xV) LN on treatment with MPAA, we conditionally recom-
mend a target MMF dose of 2-3g/d (or equivalent).
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C Active, newly diagnosed or flare ) Q Presentation

+
Cass V(2 V) <> Disease status decision

‘ O Assessment disease status

-

Treatment option
- Conditional recommendation

P Risk factors:
. No specific risk s
REI)ﬂ(r ;arc;ggsl: factors present Pritseg}lé"a
manifestations Incortpor?te Requires:
and/or eGFR <45 B rences eGFR>45 and BP
P <165/105

At least PRRin6 - 12
monthst

At least PRR to 2nd
course of therapy in 6-
12 monthst

Yes No

Figure 1. Recommendations for the treatment of class lll, IV with or without class V lupus nephritis. * = Alternative triple therapy: glucocorticoids
and Euro-Lupus Nephritis Trial low-dose cyclophosphamide and belimumab with mycophenolic acid analogs substituted for cyclophosphamide
after the cyclophosphamide course is completed. Mycophenolic acid analogs regimens are preferred over cyclophosphamide regimens. + =
Treatment should be escalated or changed earlier, even at <3 months, in patients with rapidly declining GFR or increasing proteinuria due to risk
for potentially irreversible damage. 1 = Rituximab, obinutuzumab, or others.
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The dose of MPAA should be tailored to the individual
patient, balancing the considerations of tolerability, safety, and
efficacy. For pediatric patients, the usual starting dose is 1.2-1.4
g/m?/d; mycophenolic acid levels may aid in tailoring dosage.

In people with active, new onset or flare of Class IlI/IV
(V) LN receiving a CYC-based regimen, we conditionally
recommend the ELNT low-dose CYC regimen over a high-
dose monthly pulse IV CYC regimen; we strongly recom-
mend the ELNT low-dose CYC regimen over a daily oral
CYC regimen.

An RCT and post-hoc analysis demonstrated that the ELNT
regimen of CYC was as effective as intravenous monthly, high-
dose CYC in achieving renal response.®'? The ELNT regimen is
favored because of its better tolerability and toxicity profile, includ-
ing a lower risk for infertility. Although pediatric data are limited to
non-randomized, observational studies, the use of the ELNT reg-
imen is preferred given the potential for multiple CYC courses over
time.®® The Voting Panel unanimously preferred an intravenous
regimen over a daily oral CYC regimen because of the cumulative
toxicities associated with oral CYC. It is important to provide fertil-
ity protective therapies to women and men of reproductive age
when using a CYC-based regimen, particularly with high-dose
pulse monthly IV CYC or >1 course of the ELNT CYC regimen.

In people with new onset or flare of Class IIl/IV (+V) LN
who have undergone triple immunosuppressive therapy
(pulse intravenous glucocorticoids 250-1000 mg methyl-
prednisolone daily x 1-3 days) followed by oral glucocorti-
coid (0.5 mg/kg/day, maximum dose 40 mg/day) taper,
plus either MPAA plus belimumab, MPAA plus CNI, or CYC
plus belimumab) and achieved a complete renal response,
we conditionally recommend continuing the same immuno-
suppressive regimen.

In people with active, new onset or flare of Class IIlI/IV
(£V) LN who have undergone triple immunosuppressive ther-
apy with pulse intravenous glucocorticoids (250-1000 mg
methylprednisolone daily x 1-3 days) followed by oral gluco-
corticoid (<0.5 mg/kg/day, maximum dose 40 mg/day) taper,
plus either MPAA plus belimumab, MPAA plus CNI, or CYC
plus belimumab) and achieved a partial renal response
(PRR), we conditionally recommend individualizing therapy
depending on clinical factors that include the trajectory of
response.

If the patient with PRR is improving with reduction in protein-
uria and increasing/stabilization of eGFR, the Voting Panel con-
curred that continuation of the initial triple immunosuppressive
regimen with continued glucocorticoid taper is reasonable. How-
ever, if the patient shows indications of worsening disease activity
(increasing proteinuria, worsening eGFR), we suggest altering
therapy. A repeat kidney biopsy may be helpful to clarify protein-
uria etiology (ongoing activity versus fixed damage). A specific
duration of therapy is not recommended due to variability in clini-
cal presentations.

In people with new onset or flare of Class lll/IV (xV) LN
who have undergone dual immunosuppressive therapy
(glucocorticoids plus either CYC or MPAA) and achieved
a complete renal response, we conditionally recommend
continuing therapy with MPAA over switching to azathio-
prine (AZA).

People planning pregnancy or intolerant of MPAA should be
treated with AZA.

In people with new onset or flare of Class IlI/IV (xV) LN
who have undergone dual immunosuppressive therapy (glu-
cocorticoids plus either CYC or MPAA) and achieved a par-
tial renal response, we conditionally recommend escalating
therapy to a triple immunosuppressive regimen.

Class V LN:

Class V (membranous) LN accounts for 20% of cases and is
characterized by the presence of global or segmental subepithe-
lial immune complex deposits. Class V LN can occur in isolation
or in combination with Class IlI/IV.%4%8 There is limited evidence
for management of pure Class V.

In people with active, newly diagnosed or flare of pure
Class V lupus nephritis with proteinuria >1 g/g, we condition-
ally recommend treatment with a triple immunosuppressive
regimen consisting of glucocorticoids (pulse intravenous
glucocorticoids (250-1000 mg methylprednisolone daily x
1-3 days) followed by oral glucocorticoid (<0.5 mg/kg/day,
maximum dose 40 mg/day) taper, and MPAA plus CNI (over
MPAA plus belimumab or CYC plus belimumab).

Post-hoc analyses from clinical trials support that voclos-
porin, but not belimumab, added to MPAA and low-dose gluco-
corticoids achieve earlier reductions in proteinuria in pure class V
LN.®° Alternative regimens include initial therapy with glucocorti-
coids and MPAA, CNI, CYC, azathioprine, or anti-CD20
therapy®®=®8 (Figure 2).

The importance and optimal dosing of glucocorticoid for
Class V LN is not certain, as suggested by the conditional nature
of this recommendation. The Voting Panel opted to include
pulse/oral glucocorticoid therapy with taper plus two immuno-
suppressive agents here based on improved outcomes in recent
pivotal clinical trials of triple therapy'®'* that included individuals
with pure Class V. The certainty of the level of evidence was very
low (due to indirectness). Glucocorticoid therapy, sometimes at
very high dose, has been used consistently across prior trials that
included participants with pure Class V in addition to Class IlII/IV
LN. An RCT of pure Class V (single versus dual) therapies did
not support benefit of glucocorticoid monotherapy®* but showed
the combination of prednisone plus CNI or CYC to be more effec-
tive than prednisone alone. While we may be able to use lower
doses of glucocorticoids for pure Class V than for Class Ill/IV, we
do not have high-level data to inform different dosing levels for
Class V vs. llI/IV. Clinician-patient discussion should guide
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( Active, newly diagnosed or flare ) C) Presentation

Pure Class V <> Disease status decision

O Assessment disease status
Proteinuria >1g

Treatment option
o Strong recommendation

- Treatment option

No Yes Conditional recommendation

Hydroxychloroquine + Hydroxychloroquine +

At least PRR in 6-12
monthst

Yes No

At least PRR to 2nd course
of therapy in 6-12
monthst

Figure 2. Recommendations for the treatment of pure class V lupus nephritis. T = Treatment should be escalated or changed earlier, even at
<3 months, in patients with rapidly declining GFR or increasing proteinuria due to risk for potentially irreversible damage. $ = Rituximab, obinutu-
zumab or others. AZA, azathioprine; CNI, calcineurin inhibitors; GC, glucocorticoid; GFR, glomerular filtration rate; kg, kilogram; mg, milligram;
MPAA, mycophenoalic acid analogs; PRR, partial renal response.
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therapy decisions, including the lack of high-quality data, the clinal
presentation, and the patient’s values and preferences.

In people with active, newly diagnosed or flare of pure
Class V lupus nephritis with proteinuria <1 g/g, we condition-
ally recommend treatment with glucocorticoid and/or immu-
nosuppressant therapy (MPAA, AZA, or CNI) over no
glucocorticoid or immunosuppressive therapy.

The Voting Panel acknowledged the paucity of high-quality
evidence for the treatment of Class V with low-level proteinuria
because such patients were not included in clinical trials but
expressed concern that low-grade proteinuria might progress to
proteinuria >1g/g that could be less responsive to treatment.

Inadequate renal response/refractory LN

GPS: Medication dose and patient adherence should be
assessed regularly throughout the course of treatment as an
important first step in evaluating inadequate response or
refractory LN, as insufficient treatment is a key cause of
non-response.

Discussion regarding barriers to adherence (e.g., cost, side
effects) is an important first step; strategies to monitor adherence
(e.g., medication levels) may also be helpful.”®

In people with any LN class with inadequate renal
response (i.e., have not achieved at least a partial renal
response by 6-12 months), we conditionally recommend
escalation of treatment:

e For initial dual therapy: escalate to triple therapy (glu-
cocorticoids plus either MPAA plus belimumab,
MPAA plus CNI, or ELNT CYC plus belimumab).

¢ For initial triple therapy: change to an alternative
(listed) triple therapy or consider addition of an anti-
CD20 agent to MPAA or ELNT CYC.

There are limited uncontrolled data’”’™"® to guide

therapy - including optimal timing — for inadequate renal
response. Choice of therapy in the setting of inadequate response
varies depending on several factors including the medication
used initially, patient and clinician preference, and tolerability.
Close monitoring is essential: treatment should be escalated or
changed earlier, even at <3 months, in patients with rapidly declin-
ing GFR or increasing proteinuria due to risk of potentially irrevers-
ible damage.

In people with any LN class with refractory disease (ie,
failed two standard therapy courses), we conditionally rec-
ommend treatment escalation to a more intensive regimen,
including the addition of anti-CD20 agents, combination
therapy with three non-glucocorticoid immunosuppressive
agents (ie, MPAA, belimumab and CNI), or referral for investi-
gational therapy.

When refractory LN is diagnosed, one may consider a kidney
biopsy to assess the extent of chronic damage and determine

whether escalating therapy is warranted. In cases of true refrac-
tory LN, meta-analyses suggest that 50-80% of patients convert
to partial or complete responders with rituximab.”®”” Other B cell
targeted approaches,’®® as wel as combination B
cell therapies,®'8% show utility in refractory LN and may offer
future therapy options. (See Figure 3 for a Treatment Overview.)

Other lupus kidney disease

GPS: Alternative etiologies of kidney dysfunction in peo-
ple with SLE should be carefully excluded, including non-
inflammatory etiologies such as hypertensive, diabetic, and
medication-induced nephropathy.

Less common manifestations of lupus kidney disease
include thrombotic microangiopathy (TMA), Class Il LN, and lupus
podocytopathy. These were discussed by the Voting Panel but
not formally voted upon given their lower incidence relative to
Classes lll/IV and V LN. The 2024 KDIGO clinical practice guide-
line for the treatment of lupus nephritis®* provides details regard-
ing clinical presentation and suggested management for these
less common lupus kidney issues.

TMA

TMA is a histopathologic finding indicative of endothelial
injury. Underlying causes include acute antiphospholipid antibody
(@PL) nephropathy,®® thrombotic thrombocytopenic purpura,
complement-mediated TMA, and others. Because these condi-
tions require different treatments, accurate diagnosis is important
and often requires hematology consultation. While there was
insufficient consensus to form a recommendation regarding aPL
nephropathy or other TMAs in the context of LN, there have been
reports of treatment with anticoagulation, plasma exchange, or
C5 inhibitor therapy in this situation.%€”

Class Il LN

Class Il (mesangial) LN is characterized by expanded matrix
with immune complexes confined primarily to the mesangium.
Extensive podocyte effacement suggests lupus podocytopathy.®®

The Voting Panel did not reach a consensus to formulate a
recommendation for treatment although RAAS-I therapy is usual;
however, repeat biopsy to assess for class switch or lupus podo-
cytopathy may be considered in the setting of increasing protein-
uria noted on follow-up.

Lupus podocytopathy

Podocytopathy usually presents with nephrotic range pro-
teinuria; electron microscopy shows diffuse podocyte foot
process effacement without subepithelial or subendothelial depo-
sition.®®  Glucocorticoid and  other  immunosuppressive
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American College of Rheumatology (ACR)
2024 Lupus Nephritis Guideline-Treatment Overview

Class IV £V Pure Class V*
Active, newly diagnosed, or flare Active, newly diagnosed, or flare J
\ 4 ) 4
Hydroxychloroquine and RAAS-It
FIRST LINE (CONTINUOUS) THERAPY FIRST LINE (CONTINUOUS) THERAPY
Preferred: Preferred:
TRIPLE THERAPY TRIPLE THERAPY
GC pulse/oral taper to <5 mg/day by 6 mo. GC pulse/oral taper to <5 mg/day by 6 mo.
- -
MPAA MPAA
+ +
BEL=or CNI® CNI
Alternatives: Alternatives:
TRIPLE THERAPY TRIPLE THERAPY
GC pulse/oral taper to <5 mg/d by 6 mo. GC pulse/oral taper to <5 mg/d by 6 mo.
+ B
Low-dose CYC# + BEL MPAA +BEL or Low-dose CYC# +BEL

DUAL THERAPY if TRIPLE THERAPY DUAL THERAPY if TRIPLE THERAPY
is not available or not tolerated is not available or not tolerated

Lack of Response

——J

If initial TRIPLE THERAPY: Change to ALTERNATE TRIPLE THERAPY

l If initial DUAL THERAPY: Escalate to TRIPLE THERAPY '

Refractory Disease

' Consider adherence and/or other diagnoses (e.g., aPL nephropathy) or advanced chronicity '

Escalate to a more intensive regimen, including addition of anti-CD20 agents, combination therapy
l with 3 immunosuppressives (i.e., MPAA, belimumab and CNI), or referral for investigational therapy. l

Goal: Complete renal response (CRR)

W Within 6-12 mo., reduction in proteinuriato <0.5 g/g and

M Stabilization or improvement in kidney function (+20% baseline)
Duration of therapy: at least 3-5 years after achievement of CRR

©2024 AMERICAN COLLEGE OF RHEUMATOLOGY. ALL RIGHTS RESERVED.

Figure 3. American College of Rheumatology 2024 Lupus Nephritis Guideline treatment overview. * For >1 gm protein; for <1 gm, treat with GC
and/or immunosuppression. T Discuss adjunctive treatment with systemic anticoagulation with nephrology for patients with LN and significant fac-
tors for thrombosis (eg, low serum albumin in context of severe proteinuria). $ Substitute MPAA once low-dose CYC cycle is completed. a: Rec-
ommended preferentially when significant extrarenal manifestations are present. b: Recommended preferentially when proteinuria is >3.0 gm. GC
pulse/oral taper: pulse intravenous GCs (250-1,000 mg methylprednisolone daily for 1-3 days) followed by oral GC <0.5 mg/kg/day (maximum
dose 40 mg/day) and taper. Low-dose CYC: as per Euro-Lupus Nephritis Trial protocol,®™ 500 mg IV CYC every 2 weeks for 6 doses. Dual ther-
apy: GC plus/oral taper plus one immunosuppressive agent, usually MPAA or low-dose CYC. RAAS-I, renin-angiotensin-aldosterone system
inhibitors; GC, glucocorticoid; MPAA, mycophenolic acid analogs (including mycophenolate mofetil [MMF]; BEL, belimumalb; CNI, calcineurin
inhibitor; CYC, cyclophosphamide.
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treatments are common®®; therapy is best managed in collabora-
tion with nephrology colleagues.

Adjunctive / non-immunologic treatments and
good practice guidance

GPS: Adjunctive and non-immunologic therapies and
practices should be added to appropriate immunosuppres-
sive therapy to improve overall kidney health.

In addition to non-immunosuppressive kidney therapies
such as RAAS-I, management of cardiovascular health, bone
health, infection risk, and reproductive concerns should be
addressed as summarized in Table 4.

GPS: In children with childhood-onset SLE (cSLE)
nephritis, glucocorticoid regimens should use pediatric-
appropriate doses for children, as reduction of cumulative
glucocorticoid dosing is critically important given the early
age of cSLE onset and attendant comorbidities.

GPS: In children with cSLE nephritis, clinicians should
monitor for delayed pubertal onset and decreased growth
velocity that can result from disease activity and glucocorti-
coid treatment and consider referral to pediatric endocrinol-
ogy if indicated.

GPS: For children with cSLE nephritis, a structured,
intentional transition®">* from pediatric to adult rheumatology

care is indicated to avoid poor outcomes during this vulnerable
period.

GPS: For older people with LN, medication number,
type, and dosage should be regularly assessed, given the
risks of polypharmacy and age-related decline in GFR in this
population.

Monitoring LN activity

Treatment trials in SLE measure proteinuria rather than albu-
minuria. The gold standard for assessing proteinuria, the 24-hour
urine collection, is challenging to implement in clinical practice;
random urine protein-to-creatinine ratios are usually adequate.
The first void of the day sample®®®® is the most accurate for the
spot urine collection but may not be feasible. Unexpected results
on random testing should be followed by a 24-hour collection,
especially before any change in therapy.

In people with LN who have not achieved CRR, we
strongly recommend quantifying proteinuria at least every
3 months.

In people with LN in sustained clinical renal remission, we
strongly recommend quantifying proteinuria every 3-6 months.

These recommendations are strong despite a lack of high-
certainty evidence because in people undergoing treatment for
LN who have not achieved complete renal response, quantifying

Table 4. Good practice guidance: adjunctive therapies for patients with lupus nephritis*

General considerations

Guidance

Limit sodium intake (suggest <2g sodium/day)
Avoid high protein intake if eGFR <60 (suggest <1g/kg/day)

Kidney health: Diet
Non-pharmacologic

Kidney health: RAAS-|
Pharmacologic SGLT2-
Cardiovascular health  Lifestyle

Bone health
Infection

Reproductive health

Blood pressure

Lipid management

CVD risk assessment
Screening and treatment
Screening

Vaccination

Prophylactic therapies
Contraception

Pregnancy

Fertility

Recommended for all LN patients, if tolerated

Consider for stable LN patients with DM, CKD, moderate-high proteinuria, or heart failure
(use with caution in patients on high-dose immunosuppression due to increased risk of
urinary tract infection)

Avoid smoking, exercise, optimize BMI

Systolic BP <120 if tolerated

Dyslipidemia management per CVD risk reduction guidelines

Estimate 10-year cardiovascular risk using a validated risk tool

See ACR Glucocorticoid-induced Osteoporosis Guideline'?>

Screening for hepatitis B, hepatitis C, and tuberculosis

See ACR Vaccine Guideline'®

Consider prophylaxis for PJP and hepatitis B when indicated

See ACR Reproductive Health Guideline'?’

Use highly effective method (eg, IUD)

If on MPAA, use IUD or two other forms

See ACR Reproductive Health Guideline'?” Contraindicated with active LN

Azathioprine and tacrolimus are pregnancy-compatible: use when LN is in remission but
ongoing treatment is required

See ACR Reproductive Health Guideline'?’

Gonadotropin releasing hormone agonist co-therapy recommended in females treated
with CYC.

Consider IVF for oocyte/embryo cryopreservation if stable disease still requiring ongoing
teratogenic therapies and concern for age-related infertility

* ACR, American College of Rheumatology; BMI, body mass index; BP, blood pressure; CKD, chronic kidney disease; CVD, cardiovascular dis-
ease; CYC, cyclophosphamide; DM, diabetes mellitis; eGFR, estimated glomerular filtration rate; IVF, in vitro fertilization; 1UD, intrauterine
device; LN, lupus nephritis; MPAA, mycophenolic acid analogs; PJP, pneumocystis jirovecii pneumonia; RAAS-|, renin-angiotensin-aldosterone
system inhibitors; SGLT2-I, sodium-glucose cotransporter-2 inhibitors.
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proteinuria every three months may prompt adjustment of treat-
ment regimen. In people with LN who have sustained complete
renal response, quantifying proteinuria every 3—-6 months will mini-
mize the risk of missing an LN flare that would require more aggres-
sive treatment. While we are certain about the beneficial effects of
monitoring and screening for proteinuria in both diagnosis and
prognosis, there is a lack of evidence regarding the optimal screen-
ing interval, and the overall certainty of the evidence is very low. The
benefit of potentially preserving long-term kidney function far out-
weighs the minimal risk of obtaining a urine sample.

GPS: For people with LN, serum complement and anti-
double-stranded DNA (dsDNAAU: Expanded version of
dsDNA was added before acronym at first mention in manu-
script.) antibody should be measured at every clinic visit (but
not more frequently than monthly).

While hypocomplementemia and elevated anti-dsDNA anti-
bodies have only modest sensitivity and specificity for LN activity,
several studies® ° suggest they may herald new onset LN or LN
flare. Changes in these levels should prompt careful clinical and
laboratory assessment but should not necessarily trigger pre-
emptive treatment in the absence of clinical manifestations, unless
previous individual clinical experience suggests otherwise. Anti-
C1q antibodies'® correlate better with LN flares'®"1%2: however,
this antibody testing may not be universally available. Emerging
biomarkers’ utility will be reviewed for future guideline updates
as these become validated.

Renal replacement therapies (dialysis and
transplant)

GPS: Decisions for initiation and type of dialysis and tim-
ing of kidney transplant require close collaboration with
nephrology.

Ten to twenty-two percent of people with LN will develop
ESKD.2 Treatment options include hemodialysis or peritoneal dial-
ysis, or a kidney transplant. Individual patient characteristics and
preferences should impact dialysis modality choice. People under-
going peritoneal dialysis have a higher risk of infections, especially
peritonitis. Hemodialysis has inherent complications — bloodstream
infections and thrombosis — related to vascular access. People with
antiphospholipid antibodies are at higher risk of vascular access
complications and allograft thrombosis.'%*1%*

In people with LN and ESKD, we strongly recommend kid-
ney transplantation over dialysis without kidney transplantation.

Transplantation significantly reduces mortality, cardiovascu-
lar disease events, infections, and risk of flares compared to
dialysis.’® The Patient Panel highlighted both the poor quality
of life associated with dialysis and the challenges of accessing
transplantation. People with ESKD due to LN are less likely to
receive a kidney transplant compared to people with other
glomerulonephritides.'°®

In people with LN who have progressive loss of kidney
function and are nearing ESKD (defined as an eGFR of
15 ml/min/1.73m?), we conditionally recommend preemp-
tive kidney transplant over dialysis/no preemptive kidney
transplant.’®”

Preemptive kidney transplantation improves survival com-
pared to non-preemptive approaches in people with CKD, 198109
and an observational study suggested that preemptive kidney
transplantation improves survival in people with LN compared to
non-preemptive approaches.''® The Voting Panel emphasized
the benefits of avoiding dialysis morbidity but recognized trans-
plant access limitations.

In people with LN and ESKD, we conditionally recom-
mend proceeding with kidney transplantation without requir-
ing complete clinical or serologic remission of SLE, provided
there is no other major organ involvement.

Limited data indicate that lupus activity does not significantly
affect allograft function.’" The Voting Panel emphasized that
transplant eligibility should not be based on serologic activity as
it does not appear to have an impact on transplant outcome.’'2
The recurrence of LN in the allograft is rare (10%) and often mild,
with predominantly mesangial lesions.'"®

In people with LN on current dialysis or after kidney
transplantation, we strongly recommend regular follow up
with rheumatology.

Despite a low recurrence rate of LN in transplanted kidneys,
regular rheumatology follow up is recommended even for people
with SLE who have ESKD or are post kidney transplant. The rec-
ommendation is strong despite low certainty of evidence support-
ing the benefit of regular rheumatology follow up, due to the
essential role of rheumatologists in managing the broader health
issues associated with lupus. At least 50% of people with ESKD
due to LN in the US remain on immunosuppression''*; those
who are co-managed with a rheumatologist (=2 rheumatology
visits per year) have higher survival rates.'®”

DISCUSSION

Lupus nephritis is among the most common severe manifes-
tation of SLE. In this guideline, we propose treatment with triple
therapy (glucocorticoids plus two immunosuppressive medica-
tions) as the most desirable therapy for LN, preferring MPAA reg-
imens over CYC regimens. We also propose a lower dose
glucocorticoid regimen (after initial intravenous pulse) to minimize
toxicity, with a prednisone goal of <5 mg/day by 6 months of ther-
apy. These recommendations are conditional and require discus-
sion between clinicians and patients because multiple factors
impact therapy choice.

We do not specify a particular CNI because comparative
effectiveness and safety studies are not available, and accessibil-
ity may dictate the choice of CNI. Ongoing monitoring is essential
as long-term nephrotoxicity is an important concern with any CNI.
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These recommmendations apply to adults and children with
LN. The Guideline Team analyzed pediatric-specific LN data
when available, as LN affects up to half of individuals with
cSLE.""®1"® Since cSLE LN treatment includes higher cumulative
doses of glucocorticoids and CYC,"" these recommendations
propose corticosteroid regimens that differ from other pediatric-
specific options."'® While efficacy evidence for this change is indi-
rect, it acknowledges pediatric-specific concerns regarding glu-
cocorticoid effects on growth and pubertal development. We
also emphasize the necessity of structured transition to adult
rheumatology and nephrology care.''®'2" Despite recent
improvements in LN outcomes, youth of historically marginalized
groups remain at higher risk for ESKD and dialysis.’?12°

Two major themes emerged from the Patient Panel discus-
sion. First, shared decision-making is a dynamic, ongoing pro-
cess influenced by the patient’'s values, individual disease
course, stage of life, medication tolerance, efficacy, and side
effects; as such, an individual patient’s decisions regarding man-
agement evolve over time. Second, patients emphasized the
importance for clinicians to recognize pill burden, discuss all med-
ication options, and provide close monitoring with the shared
goals of preservation of kidney function, overall health, and opti-
mal quality of life.

Current gaps in the LN literature identified through our sys-
temic literature review and evidence analysis helped to identify
important areas of study for a future research agenda
(Supplementary Materials 8), including new agents and strategies
to improve outcomes for people with LN. During this guideline’s
manuscript preparation, a positive phase 3 trial reported that addi-
tion of the humanized anti-CD20 therapy obinutuzumab to stan-
dard therapy (glucocorticoid and mycophenolate mofetil) led to a
significantly greater likelhood of complete renal response at
76 weeks than did standard therapy alone, altthough infectious risk
(particularly COVID-19) was higher.'?* Further studies on this and
other agents may lead to more targeted and effective LN strategies
and will be reflected in updated revisions of this guideline.

With the development of this guideline, the ACR recognizes
the key role of clinical rheumatologists in managing LN. Important
goals of this guideline are to provide substance and direction for
therapy decisions after clinician-patient discussions, and to
encourage close working relationships between rheumatologists
and nephrologists to enhance collaborative care.
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