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Lupus Nephritis
Tripti Singh, MD
Associate Professor of Medicine (CHS)

Division of Nephrology
University of Wisconsin-Madison



KDIGO CLINICAL PRACTICE
GUIDELINE FOR THE MANAGEMENT
OF GLOMERULAR DISEASES


Presenter Notes
Presentation Notes
Please note: An update to the Lupus Nephritis Chapter was published on January 3, 2024. Please see the KDIGO 2024 Clinical Practice Guideline for the Management of Lupus Nephritis and updated Speaker's Guide: https://kdigo.org/guidelines/lupus-nephritis
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Healthy glomerulus

# —  Tubularepithelizl cell
Podocyte
Mesangialcell
Endothelial cell

Parietal epithelizl cell

Dendritic cell / macrophage

Thi7 cell

Double negative T cell

Neutrophil

Complement activation
-Direct damage of endothelialcells
-Chemoattraction of inflammatory leukooytes

Injured glomerulus

Myeloid cell activation through FoyRs
-ROS genemstion
-Release of neutrophil granule content

-IC internalization and antigen presentation

Adaptive immunity activation

-Infiltrztion of macrophages/DCs and
antigen presentation along with secretion
of pro-inflammatory cytokines

-Infittration of Tcells (ThLTh17 and DNTs)
and secretion of IL-17

Intrinsic renal mechanisms

-Cytokine secretion induced by parenchymal

cell stress

7 -Podooyteinjury and effacement of foot
% processes

-Mesangizl cellinjury and stress-induced

proliferstion

-Extracellular cell matrix deposition
-Parietal cell proliferation and formation of

rescents

Trends in Molecular Medicine

Image Courtesy: Giovanna Flores-Mendoza et al , Trends in Molecular Medicine, April 2018, Vol. 24, No. 4
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Diagnosis: Kidney Biopsy

Practice Point 1.1.1: The kidney biopsy
is the “gold standard” for the
diagnosis of Lupus Nephritis

Practice Point 1.1.3: Repeat kidney biopsy
should be performed if the information
will potentially alter the therapeutic plan
or contribute to the estimation of
Prognosis

Image Courtesy: National Library of Medicine, NIH



Presenter Notes
Presentation Notes
Please read this slide


Diagnosis

Blood tests: Assessing Kidney Function
« serum creatinine and or serum cystatin C
« Calculate eGFR

Urine tests:

« Protein in urine- either by urine protein
creatinine ratio or 24-hour urine protein

« Urine microscopy for blood in urine

Image Courtesy: National Library of Medicine, NIH, Glomcon Pubs
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General treatment
guidelines

—

Proteinuria

Lifestyle modifications:

- Sodium restriction

- Moderate protein restriction
« Heart-healthy diet

« Target ideal body weight

« Increased physical activity

- Smoking cessation

« Reduce alcohol consumption

Edema

- Renin-angiotensin-
aldosterone system inhibitors

» Diuretics

» Non-renin-angiotensin-
aldosterone system blockade
(e.g., calcium channel blockers)

Other considerations:

» Anticoagulation

= Contraception

« Immunizations

« Management of
cardiovascular risk
factors

KDIGO 2021 guidelines



Lifestyle Modifications

- Sodium restriction

« Increase physical activity

« Smoking cessation

« Reduce alcohol consumption

v



Edema

- Sodium restriction
« Diuretics- water pills

« Need monitoring of electrolytes and creatinine by blood
tests

v



Decreasing proteinuria

Low salt intake

Good BP control <120/80 mm Hg
ACE-I/ARB- lisinopril/losartan

Consider SGLT2i- dapagliflozin, empagliflozin
Smoking cessation

Weight normalization (to ideal body weight)

v

LN



Complications of Protein in urine

Hyperlipidemia
= Checking serum cholesterol
levels

= Starting statin

Hypercoagulability
» |[ncreased risk of blood clots

= Blood thinners if develop blood
clot



Complications of protein in urine: W
Infections

Pneumococcal vaccine to prevent Pneumonia

Patients and household contacts should receive the influenza
vaccine

Shingles vaccination to prevent zoster

Screening for tuberculosis (TB), hepatitis B virus (HBV), hepatitis C
virus (HCV), human immunodeficiency virus (HIV), and syphilis in
clinically appropriate patients is suggested.



Risk

Cardiovascular risk

Proteinuria and
CKD progression
(refer to Chapter 1)

Lupus
Nephritis
General
Management

Infection risk

Bone injury

Ultraviolet light
exposure

Premature ovarian
failure

Unplanned pregnancy

Cancer

Risk attenuation

- Lifestyle modifications — smoking cessation, body weight optimization, exercise
« Dyslipidemia management

« Low-dose aspirin during pregnancy

- Blood pressure control

%)
=

+ Avoid high-sodium diet

- Optimize blood pressure

+ Renoprotective medications, such as RAAS blockade, SGLT2 inhibitor, etc., in
stable patients without AKI

« Avoid nephrotoxic insult

- Prevent AKI

+ Assess medical history of herpes zoster and tuberculosis

- Screening for HBV, HCV, HIV, and HBV vaccination

« Pneumocystis jirovecii prophylaxis (issue of potential adverse drug reaction
discussed below)

« Influenza and pneumococcal vaccination

- Individualized consideration for recombinant zoster vaccine

« Individualized consideration for other infectious organisms as dictated by
public health concerns at the time of treatment

- Bone mineral density and fracture risk assessment
« Calcium and vitamin D supplementation
- Bisphosphonates when appropriate

» Broad-spectrum sunscreen
« Limit ultraviolet light exposure

« Gonadotropin-releasing hormone agonists (i.e. leuprolide)
- Sperm/oocyte cryopreservation

« Individual evaluation and counselling for contraception type

n a NEY p
(preference, thrombosis risk, age) ';\_;"',}’;;/3:4
\/’ 4 .,
- Evaluate individual risk factors for malignancies ;'g?‘g / JEGO
- Age-specific malignancy screenin P | ®
SpRelien oo ol A

« Minimize lifetime cyclophosphamide exposure to <36 g ¢ Nwmw® o



Kidnev Biopsv 1n Lupus Nephritis
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Lupus Nephritis @Q

Recommendation 10.2.1.1: We recommend that patients with
SLE, including those with lupus nephritis (LN), be treated with
hydroxychloroquine or an equivalent antimalarial unless
contraindicated (1C).
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Presenter Notes
Presentation Notes
In contrast to children, MCD in adults requires biopsy confirmation. 

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



LN class 1 and 2 KW}

LN

« Hydroxychloroquine

« Ace-i/Angiotensin receptor blocker: Lisinopril/Losartan



LN class 3 and 4 &Wf

LN

« Hydroxychloroquine

« Ace-i/Angiotensin receptor blocker: Lisinopril/Losartan

e Glucocorticoids : oral vs intravenous over 4 months



LN class 3 and 4 &Wf

LN

Initial therapy 6-9 months

- Mycophenolate Mofetil — oral medication twice daily
Side effects: Nausea, vomiting, diarrhea
Low white blood cell count

- Intravenous cyclophosphamide once every 2 — 4 weeks
Side effects: Nausea, vomiting, diarrhea
Low white blood cell count



LN class 3 and 4 &Wf

LN

Initial Therapy 6-9 months

Mycophenolate and Belimumab
Mycophenolate and voclosporin/tacrolimus



Blood test to monitor

Complete Blood count
Kidney function- serum creatinine
Urine test — blood and protein in urine

Lupus Markers: Serum complement levels C3/C4,
Double stranded DNA antibody levels

v

N

LN



LUPUS NEPHRITIS — TREATMENT: CLASS Il or CLASS |V
LN: MAINTENANCE THERAPY

Recommendation 10.2.3.2.1: We recommend that after
completion of initial therapy, patients should be placed on
mycophenolate for maintenance (1B) which is to prevent flare of

disease for total of 3 years

v


Presenter Notes
Presentation Notes
This recommendation places a high value on the data demonstrating
that long-term, reduced-dose MPAA decrease the risk of
LN relapse compared to azathioprine or no treatment and that
MPAA have effectiveness comparable to that of cyclophosphamide
but with a lower risk of adverse events. The recommendation
places a lower value on the risk of adverse events
associated with long-term MPAA treatment as compared to no treatment


£y
Treatment of LN W




UPUS NEPHRITIS — RESPONSE AND RELAPSE
CONSIDERATIONS: MANAGEMENT OF UNSATISFACTORY
RESPONSE TO TREATMENT

1 Verify adherence to treatment

Ensure adequate dosing of immunosuppressive medications by measuring
2 plasma drug levels if applicable or available (check mycophenolic acid level
if on mycophenolic acid analogs/check infusion records if on cyclophosphamide)

Repeat biopsy if concern for chronicity or other diagnosis
3 (e.g., thrombotic microangiopathy)

Consider switching to an alternative recommended treatment regimen when
i} there is persistent active disease

Consider the following in patients refractory to first-line treatment regimens:
- Addition of rituximab or other biologic therapies

5 » Extended course of i.v. pulse cyclophosphamide
« Enrollment in clinical trials if eligible


Presenter Notes
Presentation Notes
LN may be considered refractory if a patient does not respond to either of the currently standard induction therapies (CYC or MMF) used sequentially. 

A suggested algorithm for refractory disease is illustrated in this slide. 

Medication adherence should always be evaluated. 

Repeat kidney biopsy to distinguish active LN from scarring and/or identify new lesions could be considered. 

For persistently active LN, if MMF was used for induction, consider switching to CYC or vice versa. 

After this, other regimens could be tried.
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Take Home Points

Kidney biopsy is needed to diagnose Lupus Nephritis

Prednisone with Mycophenolate are the main medications used
for treatment

New FDA approved medications for treatment of Lupus Nephritis

Clinical trials are important to advance the field and find new
therapies for treatment to have options

v

LN



Thank you &Wf

LN

Contact: tsingh@medicine.wisc.edu
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