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Organ Involvement in the Course of SLE

❖ Systemic (fatigue, malaise, fever) 95% 

❖ Musculoskeletal                 95% 

❖ Cutaneous                                       80% 

❖ Hematologic                                   85% 

❖ Neurological                                   60% 

❖ Cardiopulmonary                           60%

❖ Kidney                                 30-50% 

❖ Gastrointestinal                  40% 

❖ Thrombosis            15% 

❖ Ocular                                 15% 

❖ Vasculitis                              5%

Adapted from Harrison’s Principle of Internal Medicine 19th edition



American College of Rheumatology criteria for the diagnosis of lupus

Typical single LE cell consisting of a 
neutrophil with flattened nucleus 
engulfing a central paler 
homogenous mass.

Sensitivity 86% and specificity 93%, 4/11 item



Systemic Lupus International Collaborating Clinics Classification 
Criteria for SLE

• ANA level 
• Anti-dsDNA antibody 
• Anti-Sm antibody 
• Antiphospholipid antibody 
• Low complement 
• Direct Coombs’ test in the absence of 

hemolytic anemia

At least one Clinical criteria At least one Immunologic criteria

Sensitivity 94% and specificity 92%, 4 item

Petri M, et al. ARTHRITIS & RHEUMATISM, 2012, 2677–268

> 4 criterion OR Biopsy-proven lupus nephritis and ANA or anti-dsDNA Ab

• Acute cutaneous lupus 

• Chronic cutaneous lupus 

• Oral ulcers 

• Non-scarring alopecia 

• Synovitis 

• Serositis 

• Renal 

• Neurologic 

• Hemolytic anemia 

• Leukopenia <4,000/mm3 

• Thrombocytopenia <100,000/mm3



Arthritis & Rheumatology 2019, 71: 1400-12.  



–Johnny Appleseed

“Type a quote here.” 

Arthritis & Rheumatology 2019, 71: 1400-12.  



New classification criteria compared with the ACR 1997 and SLICC 2012  
classification criteria in the derivation and the validation cohorts

Arthritis & Rheumatology 2019, 71: 1400-12.  



2012 American College of Rheumatology criteria for lupus nephritis

❖ Spot urine protein/creatinine ratio >0.5 

❖ “Active urinary sediment” (5 RBCs/HPF, 5 WBCs/HPF in the absence of 
infection, or cellular casts limited to RBC or WBC casts)



2019 American College of Rheumatology criteria for lupus nephritis

❖ Proteinuria >0.5 g/24 hours by 24-hour 
urine or equivalent spot urine protein-to- 
creatinine ratio  

❖ Class II, III, IV or V lupus nephritis on renal 
biopsy according to ISN/RPS 2003 
classification 

Arthritis & Rheumatology 2019, 71: 1400-12.  



Pathogenesis of systemic lupus erythematosus (SLE) 

Harrison’s Principle of Internal Medicine 20th edition



Classic Chronic Immune Complex-Induced 
Glomerulonephritis 

Lupus nephritis



Mechanisms of renal damages



Glomerular syndrome

❖ Proteinuria (100%) 

❖ Nephrotic syndrome (45-65%) 

❖ Microhematuria (80%) 

❖ Macrohematuria (1-2%) 

❖ Impaired renal function (40-80%) 

❖ RPGN (30%) 

❖ Hypertension (15-50%)



Renal Manifestation

❖ Vascular syndrome 

❖ Renal vein or artery thrombosis  

❖ Tubular abnormalities (60-80%) 

❖ Renal tubular acidosis (RTA) 

❖ Hyperkalemia (15%)



Investigation for active lupus nephritis
❖ Systemic symptoms and signs 

❖ Initial laboratory:  

❖ CBC, BUN, serum creatinine 

❖ Urinalysis: active sediment and proteinuria 

❖ Serum albumin, cholesterol 

❖ Complements: CH50, C3, C4 

❖ Anti-ds DNA antibody titer 

❖ Kidney biopsy



ACR Guidelines for Indication for Kidney biopsy

❖ Increasing serum Cr without compelling alternative causes 

❖ Confirmed proteinuria >1.0 g/24 hrs 

❖ At least 2 tests done within a short period of time: 

❖ Proteinuria ≥0.5 g/24 hrs plus hematuria, defined as ≥ 5 RBCs/HPF 

❖ Proteinuria ≥ 0.5 g/24 hours plus cellular casts

ACR Guidelines for Lupus Nephritis . Arthritis Care & Research; 2012, 797–808

level C evidence



Kidney biopsy

❖ First attack 

❖ Verify diagnosis 

❖ Assessment of activity & severity 

❖ Assessment of chronicity 

❖ Repeat attack 

❖ Distinguish active and chronic forms



Renal Pathology/Renal Classification



ISN/RPS 2003 classification
Class % involved glomeruli Pathology of each 

glomerulus
Activity and chronicity

I Minimal mesangial LN (normal LM and immune-complex deposit in IF)

II Mesangial proliferation

III – focal < 50% of total glom S=segment 
G=global

A=active 
C=chronic

IV - diffuse > 50% of total glom S=segment 
G=global

A=active 
C=chronic

V Membranous

VI Diffuse glomerulosclerosis

Weening J. J., et al.  Journal of the American Society of Nephrology. 2004; 241–250.
Minimum 10 glomeruli , Diagnosis of LN dominant IgG, C3 and C1q deposits are absolutely required.



Proposed modified NIH lupus nephritis activity and chronicity scoring 
system

Bajema IM, et al Kidney Int 2018; 93(4): 789-96.
Fibrinoid necrosis            (0-6) 
Cellular crescents            (0-6)



Clinico-pathological Correlation



CLINICAL MANIFESTRATION RELATED RENAL PATHOLOGICAL 
CLASSIFICATION

Class 
Urine 

sediment 
active

Proteinuria Nephrotic 
syndrome Renal insuff 5-year 

renal survival

I 0 0 0 0 100%

II <25% 25-50% 0 <15% >90%

III 50% 67% 25-33% 10-25% 70-80%

IV 75% >95% 50% >50% 60-80%

V 30% >95% 90% 10% 80-90%



Initial therapy of SLE
Life or organ threateningNon-life or organ threatening 

Quality of life: 
Acceptable

Quality of life: 
Not-acceptable

Conservative 
management

Conservative 
treatment plus low 

dose steroids 
Consider belimumab

High dose steroids, usually with addition of 
second agent

Mycofenolate mofetil (or 
myfortic acid)

Cyclophosphamide (Low/high dose) 
Do not exceed 6 months of Rx 

After D/C cyclophosphamide; 
Maintain with MMF or azathioprine

ResponseNon-response

Taper dose of all agents especially 
steroids

Belimumab, rituximab 
Calcineurin inhibitors or 
Experimental therapies

Harrison’s Principle of Internal Medicine 20th edition



Treatment of lupus nephritis
❖ Class I 

❖ Treated as dictated by the extrarenal clinical manifestations of lupus  
(2D)

KDIGO. Kidney International Supplements (2012) 2, 143–153

❖ Class II 
❖ Proteinuria <1 g/d as dictated by the extrarenal clinical manifestations of 

lupus (2D) 
❖ Proteinuria >3 g/d be treated with corticosteroids or CNIs as described for 

MCD (2D)



Treatment of Proliferative Lupus Nephritis (Class III-IV)

❖ Induction phase 
❖ Renal remission at presentation and during follow up

❖ Maintenance phase 

❖ Prevent relapse and minimizing the side effects of 
treatment



Oral corticosteroids for induction

❖ Need for high doses (1.5-2.0 MKD of prednisolone) 
❖ Little efficacy in severe case 
❖ Frequent relapses of activity 
❖ High toxicity

Flanc RS; et al. Cochrane Database Syst Rev 2004;(1):CD002922.



Regimens for initial therapy in class III/class IV LN
Regimen A. NIH B. Euro-Lupus C. Oral cyclophosphamide D. MMF

Cyclophosphamide
i.v. cyclophosphamide 
0.5–1 g/m2; monthly 

for 6 months

i.v. cyclophosphamide 
500 mg; every 2 weeks 

for 3 months

Oral cyclophosphamide 
1.0–1.5 mg/kg/d 

(maximum dose 150 mg/
d) for 2–4 months

MMF MMF up to 3 g/d for 
6 months

Benefit shown by RCT 
in proliferative LN Yes Yes Yes Yes

Benefit shown by 
RCT in severe 
proliferative LN

Yes Untested Untested Untested

Comments
Effective in whites, 
blacks, Hispanics, 

Chinese

Effective in whites. 
Untested in blacks, 
Hispanics, Chinese

Effective in whites, 
blacks, Chinese; easy to 

administer and lower cost 
than i.v. 

cyclophosphamide

Effective in whites, 
blacks, Hispanics, 
Chinese; high cost

KDIGO. Kidney International Supplements (2012) 2, 143–153



Cochrane Renal Group: 50 RCTs involving 2846 participants 

❖ MMF was as effective as IVCY in complete remission of proteinuria (RR 1.16, 95% 
CI 0.85 to 1.58) 

❖ No differences in mortality (RR 1.02, 95% CI 0.52 to 1.98) 

❖ No differences in major infection (RR 1.11, 95% CI 0.74 to 1.68) were 
observed.  

❖ MMF: A significant reduction  

❖ Ovarian failure (RR 0.15, 95% CI 0.03 to 0.80) 

❖ Alopecia (RR 0.22, 95% CI 0.06 to 0.86)
Cochrane Database Syst Rev. 2012 Dec 12;12:CD002922. 

Am J Kidney Dis. 2013 Jan;61(1):74-87.



KDIGO guideline: Class III-IV: initial therapy

❖ Corticosteroids (1A), combined with 
❖ Cyclophosphamide (1B)  
❖ OR  
❖ Corticosteroids (1A), combined with MMF (1B)

KDIGO. Kidney International Supplements (2012) 2, 143–153



ACR Guidelines for induction Rx in LN class III-IV

Adaped form ACR Guidelines for Lupus Nephritis . Arthritis Care & Research; 2012, 797–808

MMF 2-3 gm a day for 6 mo (preferred to 
CYC in AA and Hispanics) 

PLUS 
GC IV pulse x 3 days then prednisone 0.5-1.0 

MKD tapered after a few weeks to lowest 
effective dose (1 MKD if crescents seen)

CYC 

PLUS 
GC IV pulse x 3 days then prednisone 0.5-1.0 

MKD tapered after a few weeks to lowest 
effective dose (1 MKD if crescents seen)

Low dose CYC 
500 mg IV q 2 wks x 6 followed by 
maintenance with oral MMF or AZA 
(regimen for white with European 

background))

High dose CYC 
500-1000 mg/m2  BSA IV q 1 

mo x 6



2019 update of the EULAR recommendations for the 
management of SLE

Renal disease Level of agreement
Mycophenolate (1a/A) or low-dose intravenous 
cyclophosphamide (2a/b) are recommended as initial 
treatment, as they have the best efficacy/ toxicity ratio

9.85

In patients at high risk for renal failure (reduced GFR, 
histological presence of fibrous crescents or fibrinoid 
necrosis, or tubular atrophy/ interstitial fibrosis], similar 
regimens may be considered but high-dose intravenous 
cyclophosphamide can also be used (1b/A). 

9.45

Fanouriakis A, et al. Ann Rheum Dis. 2019; 78(6):736-745. 



2019 update of the EULAR recommendations for the 
management of SLE

Renal disease Level of agreement

Mycophenolate may be combined with low dose of a 
calcineurin inhibitor in severe nephrotic syndrome (2b/C) or 
incomplete renal response (4/C), in the absence of 
uncontrolled hypertension, high chronicity index at kidney 
biopsy and/or reduced GFR

9.50

Fanouriakis A, et al. Ann Rheum Dis. 2019; 78(6):736-745. 



Definitions of response to therapy
❖ Complete response 

❖ Return of SCr to previous baseline, plus a decline in the uPCR to <500 mg/g 

❖ Partial response 

❖ Stabilization (±25%), or improvement of SCr, but not to normal, plus a ≥50% decrease 
in uPCR 

❖ If there was nephrotic-range proteinuria, improvement requires a ≥ 50% reduction in 
uPCR, and a uPCR <3000 mg/g 

❖ Deterioration 

❖ A sustained 25% increase in SCr is widely used but has not been validated



Treatment of Proliferative Lupus Nephritis (Class III-IV)

❖ Induction phase 
❖ Renal remission at presentation and during follow up 

❖ Maintenance phase 
❖ Prevent relapse and minimizing the side effects of 

treatment



KDIGO guideline: Class III-IV: maintenance therapy

❖ AZA (1.5–2.5 mg/kg/d) or MMF (1–2 g/d in divided doses), and low-dose 
prednisolone (<10 mg/d)                                                                (1B) 

❖ CNIs with low-dose corticosteroids be used for maintenance therapy in 
patients who are intolerant of MMF and azathioprine                    (2C) 

❖ Maintenance therapy be continued for at least 1 year before 
consideration is given to tapering the immunosuppression  (2D)

KDIGO. Kidney International Supplements (2012) 2, 143–153



2019 update of the EULAR recommendations for the 
management of SLE

Renal disease Level of agreement

For maintenance therapy, mycophenolate (1a/A) or azathioprine 
(1a/A) should be used. 9.75

In cases with stable/improved renal function but incomplete 
renal response (persistent proteinuria >0.8–1 g/24 hours after 
at least 1 year of immunosuppressive treatment), repeat biopsy 
can distinguish chronic from active kidney lesions (4/C). 

9.85

Fanouriakis A, et al. Ann Rheum Dis. 2019; 78(6):736-745. 



Class V: Membranous lupus nephritis

❖ 10-20 % of lupus nephritis 

❖ Proteinuria 

❖ Nephrotic syndrome: hypercoagulability and hyperlipidemia

Immunosuppressive therapy 
❖  Persistent severe and symptomatic nephrotic syndrome 
❖  Increased or rising serum creatinine 
❖  Mixed membranous and proliferative lesions on biopsy

Sloan RP; et al. J Am Soc Nephrol 1996;7(2):299-305



Class V: Membranous lupus nephritis

❖ Normal kidney function, and non–nephrotic-range proteinuria be treated with 
anti-proteinuric and antihypertensive medications      (2D) 

❖ Persistent nephrotic proteinuria be treated with corticosteroids plus:  

❖ Cyclophosphamide         (2C) 

❖ CNI             (2C) 

❖ MMF             (2D) 

❖ Azathioprine           (2D)

KDIGO. Kidney International Supplements (2012) 2, 143–153



General treatment of LN

❖ All patients with any class LN 

❖ Hydroxychloroquine (maximum daily dose of 6–6.5 mg/kg 
ideal body weight)                        (2C) or Level C 

KDIGO. Kidney International Supplements (2012) 2, 143–153 
ACR Guidelines for Lupus Nephritis . Arthritis Care & Research; 2012, 797–808



None specific treatments

General therapy Renal replacement therapies

Anticoagulant (massive proteinuria and 
serum albumin <2.0 g/dL) 
Dyslipidemia (LDL<100 mg/dL): Statin 
Hypertension  (BP<130/80 mmHg): ACEI/
ARB 
Proteinuria      (<0.5-1 g/day)

     Dialysis 
     Renal transplantation



Beyond Disease Activity: Hydroxychloroquine

❖ Reduced damage accrual (renal, skin) 

❖ Decrease in flares 

❖ Improved survival 

❖ Improved lipid profiles (TC, LDL) 

❖ Less neonatal lupus 

❖ Less the risk of clotting events in SLE

LUMINA (Multiethnic longitudinal cohort, n=635) 
Guillermo J Arthritis Care Res 2010 

Alarcon GS Ann Rheum Dis 2007 
 



Resistant lupus nephritis



Resistant lupus nephritis

❖ Steroid and cyclophosphamide/MMF appear to be the 
most effective 

❖ Up to 15%: refractory to standard treatment 
❖ 30%-50% still develop ESRD  
❖ Infection and gonadal toxicity



KDIGO Clinical Practice Guideline for LN Class III-IV

❖ Worsening LN (rising SCr, worsening proteinuria) 
during the first 3 months of treatment 

❖ A change be made to an alternative recommended 
initial therapy, or a repeat kidney biopsy    (2D)

KDIGO. Kidney International Supplements (2012) 2, 143–153



ACR Guidelines for induction Rx in LN class III-IV
MMF 2-3 gm a day for 6 mo IV CYC

MMF 1-2 gm/day 
OR 

AZA 2 MKD +/- low 
dose daily GC

OR

Not improved

MMF 1-2 gm/day 
OR 

AZA 2 MKD +/- low 
dose daily GC

CYC (low or high) 

+ 
Pulse GC then daily GC

MMF 2-3 gm daily for 
6 mo 

+ 
Pulse GC then daily GC

Improved ImprovedNot improved

Adapted from ACR Guidelines for Lupus Nephritis . Arthritis Care & Research; 2012, 797–808



KDIGO: Treatment of resistant disease

❖ Performing a repeat kidney biopsy to distinguish active LN 
from scarring           (Not Graded) 

❖ Non-responders may be considered for treatment with  
❖ Rituximab 
❖ Immunoglobulin 
❖ CNIs             (2D)

KDIGO. Kidney International Supplements (2012) 2, 143–153



Plasmapheresis
Plasmapheresis 

+Cyclophosphamide 

❖ Prospective controlled trial :  
❖ More rapid decline in circulating 

autoantibody levels  
❖ No advantage in addition

EJ Lewis, et al. N Engl J Med 1992; 326:1373-9 

Role only in SLE with TTP 
❖   Severe antiphospholipid syndrome 
❖   Severe crescentic LN who require dialysis especially those with concomitant ANCA
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Relapse lupus nephritis



KDIGO: Relapse of LN

❖ Treated with the initial therapy followed by the maintenance therapy 
that was effective in inducing the original remission    (2B) 

❖ Risk for excessive lifetime cyclophosphamide exposure: a non–
cyclophosphamide-based initial regimen: MMF     (2B)

Lifetime maximum of 36 g cyclophosphamide in patients with 
systemic lupus

KDIGO. Kidney International Supplements (2012) 2, 143–153



Systemic lupus and pregnancy

❖ Delay pregnancy until a complete remission of LN has been 
achieved                                                                    (2D) 

❖ Cyclophosphamide, MMF, ACE-I, and ARBs not be used during 
pregnancy                                                                   (1A) 

❖ Hydroxychloroquine continued during pregnancy      (2B)

KDIGO. Kidney International Supplements (2012) 2, 143–153



Systemic lupus and pregnancy

❖ Treated with MMF be switched to azathioprine        (1B) 

❖ Relapse during pregnancy, treated with corticosteroids and, depending 
on the severity of the relapse, azathioprine        (1B) 

❖ If pregnant patients are receiving corticosteroids or azathioprine, these 
drugs should not be tapered during pregnancy or for at least 3 months 
after delivery                                                (2D) 

❖ low-dose aspirin during pregnancy to decrease the risk of fetal loss  
(2C)

KDIGO. Kidney International Supplements (2012) 2, 143–153



Further investigation and Monitoring

❖ Immunologic monitoring: 

❖ Complements: CH50, C3, C4 
❖ Anti-ds DNA antibody titer 
❖ Kidney biopsy

❖ Clinical monitoring: 

❖ Systemic symptoms and signs 
❖ BUN, serum creatinine 
❖ CBC 
❖ Urinalysis 
❖ Spot or 24 hr urine protein 
❖ Serum albumin, cholesterol 
❖ Infections: CXR, stool 

examination



Delay in treatment decisions constitutes an important 
risk factor for ESRD

Prognostic factors RR
Nephritic symptoms > 6 mo 9.3

Diffuse proliferative GN 8.9

Serum creatinine > 1.5 mg/dL 5.6

Tubular atrophy 3.1

Faurshou M, et al. J Rheumatol 2006; 33, 1563



Poor prognostic factors
❖ Demographic 

❖ Black race 

❖ Asian race 

❖ Male gender 

❖ Age < 24 years 

❖ Non-compliant patients

❖ Clinical and Laboratory 

❖ Failure to achieve to renal remission 

❖ Multiple relapses of nephritis 

❖ Renal insufficiency (SCr > 1.2) 

❖ Hypertension 

❖ Anemia 

❖ Low complement level
Austin HA et al.  Kidney Int 1994;45(2):544-50 
Contreras G, et al. Lupus. 2005;14(11):890-5



Causes of death in Lupus nephritis

Percentage 
Infection 52
Uremia 27
Cardiovascular disease 10
Nervous system 7
Others: GI bleeding, Respiratory failure 5

Shayakul C. AJKD 1995



Thank you for your attention

Intelligence Dialysis Center 
Nephrology Unit 

Phramongkutklao Hospital and College of Medicine


