
Lupus Nephritis 
Jeff Kaufhold MD FACP 

Jan 2019 



SLE is defined by its clinical 
picture, together with 
antibodies directed against 
one or more nuclear 
components, particularly 
double stranded DNA. 



SLE definition 

Lupus - ˈlo ͞opəs/: comes from 
Latin for wolf, since the 1600s 
Definite SLE 
  After meeting exclusion 
criteria, anyone meeting 1997 
ACR or 2012 SLICC criteria.  
 
 



SLE definition 

Probable SLE  

Doesn’t meet all the ACR/SLICC criteria, less than 4 

 

Has other features not included in the guideline: Optic 
neuritis, aseptic meningitis. Glomerular hematuria, 
Pneumonitis, pulmonary hemorrhage, or pulmonary 
hypertension, interstitial lung disease, Myocarditis, 
verrucous endocarditis (Libman-Sacks endocarditis), 
Abdominal vasculitis, Raynaud phenomenon, Elevated acute 
phase reactants (eg, erythrocyte sedimentation rate [ESR] 
and C-reactive protein [CRP]) 

 



SLE definition 

Possible SLE 
Meets only 1 criteria 
Or UCTD 
Undifferentiated connective tissue 
disease , meets fewer characteristics 
or has characteristics of other 
diseases.  
 

 



SLE – Financial burden 
Mean annual direct costs per patient ranged from 

US$2,214 - $16,875, and mean annual indirect 

cost estimates from US$2,239 - $35,540 (year 
2010 values).  

 

Disease activity and damage, along with poor mental and 
physical health, were repeatedly reported to predict 
both reduced HR-QOL and increased costs. 

http://www.ncbi.nlm.nih.gov/pubmed/23329592 



Epidemiology 
Prevalence: Ranges from 40/100,000 northern 

Europeans to >200/100,000 among blacks 

Age of onset: 30 (females), 40 (Males) 

Sex: Male to female 1:9 

Incidence: Estimated 1 to 25 per 100,000 in North    
America, South America, Europe and Asia. 

Incidence has tripled in the last 40 years due to increased 
detection sensitivity.  

 



Pathophysiology  
Multifactorial and essentially unknown  

 -makes diagnosis hindered and often difficult to identify 

 

Proposed mechanisms include: 

Autoimmunity with tissue inflammation and damage based on genetic susceptibility and 
environmental stimuli 

Triggering of the innate immune system by viruses and endogenous ribonucleoprotein  

 - UV light, viral infection, tobacco, drugs like hydralazine and procainamide.  

 - Increased level of estrogen and epigenetic modification of x chromosome 

 - production of type 1 interferon important in lupus pathogenesis 

 - autoantibody against nucleic acid and/or nucleic acid binding protein 

 - immune complex deposition with complement activation, tissue damage 

 

 

 



Precipitating/ Triggering factors for SLE  
Possibilities:  

v Genetic or hormonal mileau as predisposing factors 

v  Infections - induce molecular mimicry 

v Stress - affect neuroendocrine changes affecting immune cell 
function 

v Diet  - affecting production of inflammatory mediators 

v Toxins, drugs – modify cellular responsiveness and 
immunogenicity of self antigens 

v Sunlight – inflammation and tissue damage 

 



Drug induced lupus  



Drug induced lupus  
�  Most common Drugs to case Lupus like syndrome: 

�  Hydralazine 
�  Procainamide 
�  Penicillimine 
�  Infliximib 
�  Isoniazid (INH) 
�  Quinidine 
�  Diltiazem, HCTZ  – usually just cutaneous 

�  Diagnose with the type of ANA positivity. 
�  Anti-Histone antibody 
�  DS-DNA usually Negative. 



Lupus Like Syndromes 
�  Humans always have immune complex formation from 

bacterial exposure in the bowel, especially the colon. 

�  The complement system is always activated to a certain 
degree  and necessary to clear these Immune complexes 

�  The IC are carried by Platelets, RBC’s and WBC to the 
spleen for clearance.  

�  If you have a reduction in the complement activity or 
components, IC are free to circulate and deposit throughout 
the body, leading to an immune response in selected tissue 
(skin kidney blood vessels etc) and result in cytopenias. 

�  Interestingly , Removal 0f the colon results in reduced IC 
formation and development of  thrombocytosis.  



Diagnosing Lupus – what is the issue?  
ACP Internist weekly newsletter titled “Lupus presentation may be an 

‘imitator’” reported the current discussion about re-classifying the 
1997 ACR criteria of 4 out of 11 items that defines lupus classification.  

Vague initial symptoms - “ Often begins with fatigue, muscle pain, joint 
pain and general feeling of being unwell…….” 

Head to Toe Disease that will present in the Internist’s office. 

The need for revision includes: 

1.  Easily classify pts with early disease 

2.  Better distinguish SLE from non-autoimmune conditions 
1.  ACP Internist Online Nov/Dec 2014 

 



Diagnostic challenges 
 

50% of lupus pts. are initially mis-diagnosed, most commonly 
with rheumatic fever, rheumatoid arthritis, and hemolytic 
anemia 

 

Hypocomplementemia is present in three quarters of 
untreated pts; especially C4 and C1q, these will be more 
depressed than C3, which suggests complement activation 
via classical pathway 

 

Immune complexes in the serum-rises and falls with disease 
activity 

www.jeffkaulfhold.com 



The presence of 4 or more 
of the following criteria 
reflect a 96% sensitivity 
and specificity for the 
diagnosis of SLE 







Criteria for diagnosis of Lupus per the 
American College of Rheumatology 

� The presence of 4 or more of the 
Following criteria reflect a 96% 
sensitivity and specificity for the 
diagnosis of SLE: 



• 1. malar rash-erythema of malar eminences 

• 2. discoid rash-erythematous, scaling plaques with variable skin atrophy 

• 3. photosensitivity-rash in response to sun exposure 

• 4. oral ulcers-usually painless oral or nasopharyngeal ulcerations 

• 5. *arthritis(41.3%)-nonerosive, nondeforming arthritis of  2 or more  
 joints 

• 6. pleuropericarditis-rub or effusion 

• 7. renal disease  (22%)-persistent proteinuria (3+dipstick) or cellular 
 casts 

• 8. neurologic disease-seizures or psychosis 

• 9. hematologic dz-hemolytic anemia or leukopenia or 
 thrombocytopenia 

• 10. immunologic dz-anti-DNA antibody,or false positive  serologic test 
 for syphilis 

• 11. antinuclear antibody-abnormal titer 





Epidemiology 
�  Incidence, prevalence, and mortality are ten times 

higher in African American females 
(prevalence1:400) than Caucasians.  In the US, 
lupus is twice as frequent in Asian descent 
compared to Caucasians. 

�  Gender is the major risk factor, female to male ratio 
rises from 2:1 in pre-pubertal children, up to 4.5:1 
in adolescents to 8-12:1 in adults, falling back to 
2:1 in patients over 60 years of age. 

�  Prognosis is worse in Males and older patients at 
presentation. 



Laboratory investigations 
�  Antinuclear antibodies-especially those against 

double-stranded DNA (90%present), and the 
Smith (Sm) antigen 

�  The Smith(anti-Sm) antibody is almost 
pathognomonic for dx. 

�  Treatment may rapidly eliminate anti-dsDNA 
from the circulation,while the flourescent 
antinuclear antibody (FANA) remains positive 



  
 

�  Hematology 

�  Anemia of moderate degree is common,but a positve 
test for anti-cell antibodies (Coombs’test)only in a 
minority of pts. 

�  Leukopenia-caused by anti-white-cell antibodies 
(50% with count less than 5x10 nineth) 

�  Thrombocytopenia-in about 25%of pts. 



  
�  Anti-phospholipid antibodies (LUPUS 

ANTICOAGULANT)( 

�  APA is mostly directed against the beta-2 globulin 
phospholipid-carrier protein. These antibodies 
prolong phospholipid-dependent coagulation 
studies. 

�  APA are detected in one third to one half of pts. 

�  APA is associated with renal arterial, venous, and 
glomerular capillary thrombosis, as well as 
Libman-Sacks endocarditis and cerebral 
thrombosis. 

�  Prothrombotic risk factors also include depressed 
release of plasminogen activator, decreased free 
protein-S levels, and increased von Willebrand 
factor concentration 



Diagnosis 
 

�  Screen all proteinuric pts. for antinuclear 
antibodies 

�  50% of lupus pts. are initially mis-diagnosed, 
most commonly with rheumatic fever, 
rheumatoid arthritis, and hemolytic anemia 



Laboratory Evaluation 
�  1.  Strongly Positive ANA 

�  2.  Low complement levels, Esp C 4 

�  3.  Antiphospholipid antibody if present, also look for 
lymphopenia on differential. 

�  4.  Anti-Smith antibody 

�  5.  Direct Coombs Pos in absence of hemolytic anemia. 



ANA reliability  



Renal manifestation 
Lupus nephritis   

It’s estimated that as many as 40 percent of all people with lupus, and as many as 
two-thirds of all children with lupus, will develop kidney complications that 
require medical evaluation and treatment – Lupus Foundation of America  

 

Symptoms of Lupus Nephritis 
Sudden and unexplained swelling, especially in the extremities (feet, ankles, legs, 

fingers, arms) or the eyes 
Blood in the urine 
Elevated blood pressure 
Foamy appearance in urine 
Increased urination, especially at night 

 

 

  



The dominant feature in almost every patient 
  
 Proteinuria (100%) 
 Nephrotic syndrome (45-65%) 
 Granular casts (30%) 
 Microscopic hematuria (80%) 
 Reduced renal function (40-80%) 
 Hypertension (15-50%) 
 Tubular abnormalities such as glucosuria with normal 
 blood sugars (asymptomatic) (60-80%) 

Renal manifestation 



Biopsy Study of Asymptomatic 
patients with SLE 

�  Biopsies of patients who presented for routine followup 
in Lupus clinic. 

�  No hematuria, proteinuria, or loss of renal function 
present. 

�  ALL still had IC deposition and Inflammatory changes in 
the glomeruli, some even with the appearance of 
Diffuse proliferative GN (DPGN).  
�  Prognostic factors in Lupus Nephritis, Am J Med Vol 75, 

Sept 1983. 



Prognostic Factors in Lupus 
Nephritis Biopsies 

Activity 
�  Cellular Proliferation 

�  Fibrinoid Necrosis 

�  Cellular Crescents 

�  Hyaline thrombi 

�  Leukocyte infiltration 

�  Interstitial Monocyte 
infiltration 

Chronicity 
�  Glomerular Sclerosis 

�  Fibrous Crescents 

�  Interstitial Fibrosis and 
tubular atrophy 



Classification of Lupus Nephritis 
WHO Classification, adopted by International Society of Nephrology.,2003 

1.  Minimal mesangial lupus nephritis (class I) – normal glomeruli on LM, mesangial 
immune deposits by IF. 

2. Mesangial proliferative lupus nephritis (class II)- mesangial hypercellularity or 
expansion of matrix by LM-with mesangial immune deposits 

3. Focal lupus nephritis (class III)glomerulonephritis involving less than 50% of all 
glomeruli, usually with focal subendothelial immune deposits. 

4. Diffuse lupus nephritis (class IV) LN-glomerulonephritis involving >50% of all 
glomeruli, usually with diffuse subendothelial immune deposits 

5. Membranous lupus nephritis (class V) - global or segmental subepithelial immune 
deposits or their  morphological sequelae.(can occur in combo with class3 or class4) 
Reveals advanced sclerosis 

6. Advanced sclerosing lupus nephritis (class VI) >90% of glomeruli sclerosed 
without residual activity 
 

 



Pathology 
�  Renal biopsy is useful for prognosis, classification, and 

treatment of lupus 

�  Glomerular appearances of lupus nephritis are based on 
light microscopy and divided into six classes based upon 
the WHO classification  

�  Class 1-Minimal mesangial lupus nephritis (LN) -normal 
glomeruli on LM, mesangial immune deposits by IF. 

�  Class 2-Mesangial proliferative LN - mesangial 
hypercellularity or expansion of matrix by LM-with 
mesangial immune deposits 



Class 2 - mild mesangial hypercellularity 



  
�  Class 3-Focal LN-glomerulonephritis involving 

less than 50% of all glomeruli, usually with focal 
subendothelial immune deposits. 

�  Class 4-Diffuse LN-glomerulonephritis involving 
>50% of all glomeruli, usually with diffuse 
subendothelial immune deposits 

�  Class 5-Membranous LN-global or segmental 
subepithelial immune deposits or their  
morphological sequelae.(can occur in combo with 
class3 or class4) Reveals advanced sclerosis 

�  Class 6-Advanced sclerosis LN->90% of 
glomeruli sclerosed without residual activity 



Class 3 - segmental endocapillary and mesangial 
hypercellularity,and early capillary necrosis 



Class IV-endocapillary hypercellularity, capillary wall 
double contours, wireloop lesions,and hyaline thrombus  



Class V- massive subepithelial accumulation of immune 
deposits and interdigitating spike formation 



Class VI- renal cortex showing  diffuse, global 
glomerular sclerosis, interstitial fibrosis, and vascular 
sclerosis 



Thrombotic angiopathy-severe capillary and arteriolar 
thrombosis, endothelial swelling and necrosis, and 

stasis erythrocytes. No signs of immune deposits  



Treatment of Lupus Nephritis 
�  Goal is to reduce B Cell population as rapidly as 

possible.  B cell depletion is associated with remission. 

�  Options are: 
�  High Dose Steroid induction 
�  Cytoxan IV (preferred to oral) 
�  Mycophenolate (Cellcept)  
�  Tacrolimus (Prograf) 
�  Rituxan or Belimumab (Benlysta) for resistant cases 



Corticosteroids 
�  High dose steroids; starting at 60mg/24h have 

a high incidence of side effects. Many clinicians 
believe a few (1-3) “pulse” intravenous 
methylprednisolone infusions (0.5-1.0g) 
combined with low-dose oral prednisolone 
(10-20 mg/day) can reduce the incidence of 
side effects, especially the altered facial 
appearance. 

�      Common side effects include: cardiac 
arrhythmias, psychosis and flushing. 



Treatment 
�  Induction treatment-acute phase 

Immunosuppressive therapy-Cyclophosphamide at 
monthly intravenous boluses; beginning with 0.75g/
m2 of body surface area, and, assuming the WBC 
count remains above 3,000/m3, increasing to a 
maximum of 1gm/m2 given in a saline solution over 
30-60 minutes,  

obese patients have been given an initial lower dose 
of 0.5 g/m2 in order to minimize the risk of 
overdose. 

 



Cytotoxic Agents 
�  Used in both the acute and maintenance 

phases of the treatment of severe lupus 
nephritis 

�  Cyclophosphamide is potent inhibitor of B cells 
and the resynthesis of autoantibodies is 
reduced to normal levels rapidly and efficiently. 
Also inhibits IL-2 synthesis and powerful effect 
on helper T-cell clonal expansion 



Cytotoxic Agents 
� Meta-analyses are unequivocally in favor of an 

additional clinical benefit of a cytotoxic agent 
during the maintenance phase when used in 
combination with corticosteroids. 

�  Long-term follow-up of the NIH trials have 
shown less progression of renal scarring at 
10-15 years in those groups treated with a 
cytotoxic agent than in those treated with 
prenisolone alone. 



Treatment 

�  The use of oral cyclophosphamide for longer than 12 
weeks should be avoided because of bladder and 
gonadal toxicity. 

�  Regular monthly, then bimonthly intravenous 
cyclophosphamide (0.75-1gm/m2) up to 2 or even 3 
years because the medium and long-term results are 
superior than with prednisolone alone. 



Tx for Lupus nephritis  
Goal is to induce rapid remission and long term maintenance 
phase  
-  Currently most accepted therapy include  

-  Cyclophosphamide + Glucocorticoid or  
-  Mycophenolate Mofetil (MMF) + Glucocorticoid 

 
ACR January 6th, 2015 published new data 
“ Multidrug Therapy for Induction Treatment of Lupus 
Nephritis” – A randomized control trial,  

 - showing 20.3% more patients had remission after 
about 6 months with triple therapy with MMF, Tacrolimus and 
steroid vs cyclophosphamide + steroid  



Treatment 
Non-biologics – global immunosuppression  

NSAIDS – only sx control  
Antimalerials  
mycophenolate mofetil 
azathioprine 
methotrexate 
cyclophosphamide  
cyclosporine 
Tacrolimus 
Dapsone  
 

Biologics – specific target of the immune system 
Rituximab and epratuzumab 
Belimumab 
 



Rituxan or Belimumab (Benlysta) for 
resistant cases 

 

�  Rituxan (Rituximab): 
�  IV Initial 375 mg weekly for 4 doses. 

�  Benlysta: 
�  IV Initial: 10 mg/kg every 2 weeks X3 doses,  
�  Maintenance: 10 mg/kg every 4 weeks 
�  SQ 200 mg weekly. 



Chronic Phase: maintenance 
treatment 

�  Corticosteroids remain the mainstay –doses of usually 
prednisolone 5-15 mg/day. 

�  Daily and alternate-day regimens have not been 
formally compared in lupus. 



Maintenance 
Immunosuppression 

�  Azathioprine-in doses of 2-2.5 mg/kg/24h is also used 
for maintenance. 

�  Imuran -demonstrated more efficacious and safer than 
long-term therapy with cyclophosphamide. 
�  NEJM 2004 



Maintenance IS 

�  Mycophenolate mofetil (cellcept) 

�  Chan et al reported mofetil (cellcept) more effective 
treatment and lesser side effects, lower relapse rate 
with cellcept than cyclophosphamide. 

�  At 1 year-significant reductions in proteinuria and in 
serum creatinine concentrations. 

�  However there was no study to compare cellcept to 
imuran. 



Experimental Treatment 
�  High dose chemotherapy with stem cell 

transplantation-A phase 1 study administered 
high dose chemotherapy followed by 
autologous stem cell transplantation to 7 pts. 
With active diffuse proliferative 
glomerulonephritis, cerebritis, myelitis, and/or 
vasculitis despite 6 cycles of cytoxan. At 25 
months,all pts. were free from signs of active 
lupus and renal, cardiac, and pulmonary 
function and serologic markers had improved, 
presumably via a period free from memory T 
cell influence. 



Treatment Cessation 
�  Goal of long-term management is suppression of 

disease with minimum side effects of treatment. 

�  Repeat renal biopsy may suggest whether a slow 
decline in renal function with proteinuria is the 
result of active lupus or secondary sclerosis. 

�  Usually possible to stop treatment after 5 years. 

�  Stable renal function, lack of proteinuria and 
normal immunologic tests are guidelines. 



Complications of lupus and its 
treatment: 

�  Sepsis is the commonest early complication, 
related to total dose of steroids and 
cyclophosphamide. 

�  Herpes zoster is common in younger patients. 
�  Pyogenic meningitis  especially with  
    Cryptococcus 
Ischemic necrosis of bone  occurs in 15-20% of pts. 
Neoplasia slightly increased, most likely due to 

immune dysregulation and chronic 
immunosuppression (lymphomas most common) 



ESRD 
�  End-stage renal disease and renal replacement therapy 

�  Only about 10-15% of patients with lupus develop 
ESRD 

�  Lupus provides only 1-2% of all pts. With ESRD 

�  With Treatment May recover enough renal function to 
come off dialysis 



Transplantation 
�  Transplantation in lupus (including from living 

donors) is successful. 

�  Crossmatching donors is difficult because of 
antilymphocyte autoantibodies –usually IgM 
isotype. 

�  Thrombosis may be problem, especially with 
antiphospholipid antibody-consider 
anticoagulation 

�  Low rate of recurrence - 1:100, rarely causes 
graft loss 
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