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✓ Lupus Nephritis is common and occurs in about 50-60% 
of patients with SLE.

✓ LN is severe and yet 10-30% of these patients progress 
to ESKD within 15 years.

✓ Complete Remission occurs in less than 50% with SOC
✓ Subsequent renal flares occur in 27- 66%
✓ While conventional immunosuppressive treatments 

improved the outcome of LN, Novel therapies continue 
to emerge and management of LN  has evolved 
considerably over the past years.

Lupus Nephritis is very Important 



➢ There has been significant progress in understanding of the

pathophysiology of LN and identification of Antigenic targets within
the kidney which provided new treatments for management of LN.

➢ Patient stratification by clinical phenotypes, pathologic
classification, biomarkers and molecular profiles will help to select
the best treatment protocol and application of novel therapies of LN.











1950

1-GC( 1950) was the mainstay of treatment.

2-CYC(1970-1990) improved the outcome of LN.

3-EUROLUPUS(2002) revealed that low dose was comparable 

to high dose.
4-MPA & MMF(2000, First study W/ MMF in LN)- HK group
5-ALMS ( 2009, Multinational & Multiethnic cohort)- No 
deference in remission induction between MMF & CYC

6-ALMS Maintenance(2011), MMF was 
superior to AZA
7-Multitarget Therapy(CNI+SOC)-(2015, 2017
8-LUNAR (2012)

9- AURORA(2018)

10-BLISS(2020)





Novel Therapeutic Targets for LN

Individualized treatments





The pathogenesis of SLE  & LN is highly complicated.





















➢ Belimumab may be preferred in patients treated with

MPAA in contrast to cyclophosphamide, and when

prevention of disease flares and adverse kidney outcomes

assumes high priority such as in patients with significant

CKD.

➢ Abnormal B lymphocyte hyperreactivity is a characteristic
feature in the pathogenesis of SLE. B-cell activating factor

(BAFF, also known as B lymphocyte stimulator BLyS)
is a cytokine expressed in B cell lineage cells and acts as a
potent B cell activator.





A multinational, multicenter, randomized trial
conducted at 107 sites in 21 countries during
104 weeks



















In addition to its immunomodulatory effects, the

calcineurin inhibitors also are able to decrease
proteinuria by direct podocyte stabilization and
afferent arteriole vasoconstriction





JAMA Network Open. 2022;5(3):e224492. 

In this study, oral tacrolimus appeared noninferior to IVCY for initial therapy
of active LN, with a more favorable safety profile than IVCY. Tacrolimus may
be an alternative to IVCY as initial therapy for LN.



✓Long-term data confirmed non-inferiority of TAC to MMF as induction
therapy of LN.



The structural modification (addition of a single carbon extension to the amino 
acid-1 position) produces a molecule with high potency and a favorable metabolic 
profile, without the need for therapeutic drug monitoring.





AURORA study

































Intravenous cyclophosphamide: in patients who may have
difficulty adhering to an oral regimen.

An MPAA-based regimen: for patients at high risk of infertility,
patients who have a moderate to high prior cyclophosphamide
exposure.

Initial therapy with an immunosuppressive regimen that
includes a CNI: patients with relatively preserved kidney
function and nephrotic-range proteinuria, as well as patients
who cannot tolerate standard-dose MPAA or are unfit for or
will not use cyclophosphamide-based regimens.

KDIGO: Class III or Class IV lupus nephritis



A triple immunosuppressive regimen of belimumab
with glucocorticoids and either MPAA or reduced-
dose cyclophosphamide may be considered in
patients with repeated renal flares or at high-risk for
progression to kidney failure.

Rituximab may be considered for patients with
persistent disease activity or inadequate response to
initial standard-of-care therapy.

KDIGO: Class III or Class IV lupus nephritis



➢ Practice Point : Intravenous cyclophosphamide should be used as the initial therapy for 

active Class III and Class IV LN in patients who may have difficulty adhering to an oral 

regimen. 

➢ Practice Point : An MPAA-based regimen is the preferred initial therapy of proliferative LN 

for patients at high risk of infertility, patients who have a moderate to high prior 

cyclophosphamide exposure. 

➢ Practice Point : Initial therapy with an immunosuppressive regimen that includes a CNI 

(voclosporin, tacrolimus, or cyclosporine) may be preferred in patients with relatively 

preserved kidney function and nephrotic-range proteinuria likely due to extensive 

podocyte injury, as well as patients who cannot tolerate standard-dose MPAA or are unfit 

for or will not use cyclophosphamide-based regimens. 

➢ Practice Point : A triple immunosuppressive regimen of belimumab with 

glucocorticoids and either MPAA or reduced-dose cyclophosphamide may 

be considered in patients with repeated renal flares or at high-risk for 

progression to kidney failure. 



MPAA as maintenance therapy
➢ Azathioprine is an alternative to MPAA after completion of initial therapy in patients who do not 

tolerate MPAA, who do not have access to MPAA, or who are considering pregnancy. 

➢ Glucocorticoids should be tapered to the lowest possible dose during maintenance, except when 

glucocorticoids are required for extrarenal lupus manifestations; discontinuation of glucocorticoids 

can be considered after patients have maintained a complete clinical renal response for ≥12 months. 

➢ The dose of mycophenolate mofetil (MMF) in the early maintenance phase is approximately 750–

1000 mg twice daily, and for mycophelolic acid (MPA), approximately 540–720 mg twice daily. 

➢ The total duration of initial immunosuppression plus combination maintenance 

immunosuppression for proliferative LN should be ≥36 months. 

➢ Patients treated with triple immunosuppressive regimens that include belimumab or a CNI in 

addition to standard immunosuppressive therapy can continue with triple immunosuppressive 

regimen as maintenance therapy.

➢ If MPAA and azathioprine cannot be used for maintenance, CNIs or mizoribine or leflunomide can 

be considered.













Treatment goals in patients with LN include preserving renal function and
preventing ESKD; these outcomes can be assessed by renal biopsy and other
clinical indicators of damage, such as estimated glomerular filtration rate
(eGFR) slope and chronic kidney disease (CKD) staging

Nephroprotection is a cornerstone in preserving renal damage in patients with
lupus nephritis





Conclusions

1- Induction : Cyclophosphamide, MMF
2-Maintenance: MMF is preferred
3-Belimumab may be preferred when prevention of disease 
flares and adverse kidney outcomes  assumes high priority
4- CNI in patients in podocytopathy

5-Voclosporin when kidney function is not severely impaired
( GFR ≥45cc/min/1.73m2 and there is significant proteinuria
6- Non-immunosuppressive renoprotective treatments


