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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%

Harrison’s Principle of Internal Medicine 20th edition



ACR criteria for the diagnosis of lupus

Sensitivity 86% and 
specificity 93%

4/11 item



SLICC 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.



Classify as SLE with a score of 10 or 
more if entry criterion fulfilled

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. 



2019 ACR 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.



Systemic lupus erythematosus (SLE) 

Harrison’s Principle of Internal Medicine 20th edition



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 and anti-C1q antibody titer 
❖ Kidney biopsy



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



Kidney biopsy

❖ First attack 
❖ Verify diagnosis 
❖ Assessment of activity & severity 
❖ Assessment of chronicity 

❖ Repeat attack 
❖ Distinguish active and chronic forms



KDIGO CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES. Kidney Int 2021: 100, S1–S276



KDIGO CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES. Kidney Int 2021: 100, S1–S276



Immunofluorescence (IF) staining in lupus nephritis

Parikh SV, et al. Am J Kidney Dis. 2020; DOI: 10.1053/j.ajkd.2019.10.017

Full house staining
Minimum 10 glomeruli , Diagnosis of LN dominant IgG, C3 and C1q deposits are absolutely 

required.



–Johnny Appleseed

“Type a quote here.” 

Bajema IM, et al Kidney Int 2018; 93(4): 789-96.



Lupus nephritis biopsy ISN/RPS 2013 Classification

Weening JJ, et al. Kidney Int, 2004: 65: 521–530. 

Fibrnoid necrosis/cellular crescents

% active/sclerotic glomeruli



CLINICAL MANIFESTRATION RELATED RENAL 
PATHOLOGICAL CLASSIFICATION

Class 
Urine 

sediment 
active

Proteinuria Nephrotic 
syndrome Renal insuf 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%

Satirapoj B, Essentials of Glomerular Disease. 2018 



KDIGO CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES. Kidney Int 2021: 100, S1–S276

Treatment of 
Lupus 

Nephritis 
(Class I-II)



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.



NIH study
Therapy Pts 10 yrs 

Renal survival
Prednisolone 30 40%

Azathioprine 20 72%

Cyclophosphamide 18 80%

AZA+CYC 23 88%

IV CYC 20 91%

Austin H, et al. NEJM 1984; 314: 614

Prednisolone vs IV CYC p = 0.014



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



IV Pulse Cyclophosphamide: NIH regimen

Induction IVCY 
q 1 mo x 6 Maintenance IVCY q 3 mo x 6 

❖ Initial IVCY 0.5-1.0 g/m2 (0.5 g/m2 if GFR 1/3 normal)
❖ Adjust subsequent IVCY to maximum dose of 1 g/m2 unless WBC nadir at 10-14 days after 

ICVY falls below 1,500/mm3

❖ Prednisolone 0.5-1 mg/kg/day for 4-8 weeks, which is subsequently tapered to low dose 
maintenance therapy

Boumpas DT, Austin HA, et al. Lancet 1992: 340.



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 CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES. Kidney Int 2021: 100, S1–S276



Treatment of Lupus Nephritis (Class III-IV)

KDIGO CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES. Kidney Int 2021: 100, S1–S276



Cyclophosphamide dosing regimens

KDIGO CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES. Kidney Int 2021: 100, S1–S276



Glucocorticoids dosing regimens

KDIGO CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES. Kidney Int 2021: 100, S1–S276



Assessing treatment response in LN

Criteria Definition

Complete response
• Reduction in proteinuria to <0.5 g/g measured as the PCR from a 24-

hour urine collection
• Stabilization or improvement in kidney function (+10-15% of baseline)

Partial response

• Reduction in proteinuria by at least 50% and to < 3 g/g measured as 
the PCR from a 24-hour urine collection

• Stabilization or improvement in kidney function (+10-15% of baseline)
• Within 6-12 months of starting therapy

No kidney response • Failure to achieve a partial or complete response within 6-12 months 
of starting therapy

KDIGO CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES 2020



Contreras G. et al. NEJM 2004; 350: 971-980.



Contreras G. et al. NEJM 2004; 350: 971-980.

Maintenance therapy with MMF/AZA/IVCY

The 72-month event-free 
survival rate for the composite 
end point of death or chronic 
renal failure



Cochrane Database Syst Rev. 2018 Jun 29;6:CD002922. doi: 10.1002/14651858.CD002922.pub4. 

❖ Maintenance therapy 

❖ Nine studies (767 participants; median 30 months duration 
(range 6 to 63 months)



Maintenance therapy: AZA vs MMF

❖ No differences in death                              [RR 1.15( 95%CI  0.34 to 3.87)] 
❖ No differences in ESRD                              [RR 1.70 (95% CI 0.52 to 5.54)] 
❖ No differences in major infection              [RR 1.08 (95% CI 0.69 to 1.96)]  

❖ AZA: Significant increase in relapse         [RR 1.75 (95%CI 1.20 to 2.55)] 
❖ AZA: Significant increase in leukopenia   [RR 5.61 (95%CI 1.68. to 18.72)]

Cochrane Database Syst Rev. 2018 Jun 29;6:CD002922. doi: 10.1002/14651858.CD002922.pub4.



Maintenance therapy for Class III and Class IV LN 

KDIGO CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES. Kidney Int 2021: 100, S1–S276



❖ The total duration of initial immunosuppression plus combination 
maintenance immunosuppression for proliferative LN should not be <36 
months. 

❖ No optimal duration of maintenance immunosuppression for proliferative 
LN, most patients will require at least three years of therapy. 

Practice Point 

Maintenance therapy for Lupus Nephritis (III-IV)

KDIGO CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES. Kidney Int 2021: 100, S1–S276



Post-hoc analyses of ASPREVA study

Appel GB; et al.  J Am Soc Nephrol. 2009;20(5):1103-12

MMF with cyclophosphamide in 60 with pure membranous LN
Response rates were similar between patients with renal biopsy class V
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Treatment of Lupus Nephritis (Class V)

KDIGO CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES. Kidney Int 2021: 100, S1–S276



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



Management of patients who show unsatisfactory 
response to initial therapy for active LN

KDIGO CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES. Kidney Int 2021: 100, S1–S276



Emerging treatment regimens for proliferative LN

Parikh SV, et al. Am J Kidney Dis. 2020; 76(2):265-281.



Lewis E, et al. N Engl J Med 1992;326:1373–9.

Treatment with 
plasmapheresis plus a 

standard regimen of 
prednisone and 

cyclophosphamide 
therapy does not improve 

the clinical outcome in 
patients with severe 

nephritis



Lewis E, et al. N Engl J Med 1992;326:1373–9.

Patients treated with 
plasmapheresis had a 

significantly more rapid 
reduction of serum 
concentrations of 
antibodies against 

double-stranded DNA and 
cryoglobulins



American Society for Apheresis 2019 indications for 
therapeutic apheresis

Category Evidence

Systemic lupus erythematosus (SLE): Severe 
complications II 2C

Catastrophic antiphospholipid syndrome 
(CAPS) I 2C

Thrombotic thrombocytopenic purpura (TTP; 
severe ADAMTS13 deficiency) I 1A

Microscopic polyangiitis (MPA)/granulomatous 
polyangiitis (GPA)/renal limited vasculitis 
(RLV): RPGN, Cr ≥5.7

I 1A

MPA/GPA/RLV: DAH I 1C

Connelly-Smith L, Dunbar NM  Curr Opin Hematol. 2019;26(6):461. 



Treatment of LN relapse

❖ After a complete or partial remission has been achieved, LN 
relapse should be treated with the same initial therapy used to 
achieve the original response, or an alternative recommended 
first-line therapy. 

Practice Point 

Lifetime maximum of 36 g cyclophosphamide in patients with
systemic lupus

KDIGO CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES. Kidney Int 2021: 100, S1–S276



General management 

Ruiz-Irastorza G, et al. Ann Rheum Dis 2010; 69: 20-28. 

HCQ should be given to 
most patients with SLE 

during the whole course of 
the disease and be 
continued during 

pregnancy 



General management 
❖ Patients with LN be treated with hydroxychloroquine or an 

equivalent antimalarial unless contraindicated (1C)

• Lower flare including kidney
• Higher response rates to therapy 
• Lower incidence of CV and thrombotic events 

in APS patients 
• Less organ damage
• Improved lipid profiles
• Preservation of bone mass

KDIGO CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES. Kidney Int 2021: 100, S1–S276



FDA Pharmaceutical Pregnancy categories

Category A Adequate and well-controlled studies show no risk

Category B No evidence of risk in humans; the chance of fatal harm is remote

Category C Animal studies show a risk, but no human studies have been 
performed. Potential benefits may outweigh the risks.

Category D Human studies show a risk
Potential benefits may outweigh the risks.

Category X Animal or human studies show a risk. The risk outweigh the 
potential benefits.



Immunosuppressive agents 

Adapted from Hladunewich  MA, et al. Kidney Int: 2016: 89, 995–1007.

Drug Teratogenicity Fetal/neonatal effects FDA

Prednisone Possible increase in oral cleft 
palate 

Rare except at large doses 
(cataracts, infection and adrenal 
insufficiency)

B

Azathioprine Possible sporadic congenital 
abnormalities 

Transient immune alterations in 
neonates D

Tacrolimus and 
cyclosporine No

Hyperkalemia and renal 
impairment C

Intravenous 
immunoglobulin No None reported C



Immunosuppressive agents 

Adapted from Hladunewich  MA, et al. Kidney Int: 2016: 89, 995–1007.

Drug Teratogenicity Fetal/neonatal effects FDA

Mycophenolate mofetil 

Congenital abnormalities in 
22.9%: absent auditory canal, 
hypertelorism, microtia, cleft lip 
and palate, brachydactyly of the 
fifth finger, limb abnormalities, 
and hypoplastic toenails 

No D

Cyclophosphamide Yes
Chromosomal 
abnormalities and 
cytopenia 

D

Sirolimus and 
Everolimus Unknown Toxicity in animal studies, 

but not teratogenicity C



Pregnancy in patients with LN

❖ Patients with active LN should be counseled to avoid pregnancy while the disease is 
active or when treatment with potentially teratogenic drugs is ongoing, and for at least 
six months after LN becomes inactive.

❖ To reduce the risk of pregnancy complications, hydroxychloroquine should be 
continued during pregnancy, and low-dose aspirin should be started before 16 weeks 
of gestation

❖ Only corticosteroids, hydroxychloroquine, azathioprine, and CNIs are considered safe 
immunosuppressive treatments during pregnancy

Practice Point 

KDIGO CLINICAL PRACTICE GUIDELINE ON GLOMERULAR DISEASES. Kidney Int 2021: 100, S1–S276



Lupus nephritis patients at high risk for poor renal 
outcome

Kidney International (2019) 95, 281–295.



High risk for poor renal outcome

Kidney International (2019) 95, 281–295.



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, et al. Am J Kidney Dis. 1995; 26(2):300-7.



Intelligence Dialysis Center 
Nephrology Unit 

Phramongkutklao Hospital and College of Medicine


