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Preface 
 

Renal disease, in particular glomerulonephritis, afflicts three fourths of 

patients with SLE. Although the currently used classification of lupus nephritis 

is based exclusively on classical glomerular nephritis, it has been described as 

lupus-unrelated renal injury (drug toxicity, infection, others 

glomerulonephritis), lupus-associated mechanisms that are not part of the 

current classification (podocytopathies, thrombotic microangiopathy, 

vasculopathy, vasculitis, non-inflammatory necrotizing vasculopathy, 

rhabdomyolysis and others), amyloidosis, renal injury due to concomitant 

disease (for example, hypertension and diabetes mellitus), etc. Therefore, the 

correct diagnosis of renal lupus involvement can only be diagnosed by renal 

biopsy.  

This book is a histopathology case-based atlas with contributions from 

several authors, it intends to fill a gap in literature.  

The cases obtained have been collected from patient material from several 

institutions, including (1) The Renal Pathology Laboratory, Department of 

Pathology, Ribeirão Preto Medical School, University of São Paulo, Brazil (2) 

The Renal Pathology Laboratory, Pathology Service, University Hospital of 

Federal University of Maranhão, Brazil (3) Department of Pathology, Federal 

University of Minas Gerais, Brazil.  

Recommendations for reporting a renal biopsy in a patient with lupus 

nephritis, the standard definitions that should be applied to renal biopsy 

interpretation, correlation of the pathologic findings with clinical history and 

prognosis were also provided. Each case consists of typical histology images, 

a brief history, diagnosis, discussion, and pearls and pitfalls. 

We hope that this revision, which evolved under the auspices of the 

Brazilian Renal Club, will contribute to further advancement of the spectrum 

of renal diseases associated with Lupus.  
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The audiences for the publication are pathologists, nephrologists, 

rheumatologists, or are interested in learning more about Lupus and Lupus 

Nephritis. 
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Glossary of Pathologic 

Descriptive Terms and Patterns 
 

 

Crescent (extracapillary proliferation) - Proliferation of cells (>2 cell 

layers) in the Bowman's space, occupying 25% or more of glomerular 

capsular circumference. 

Cellular crescent – Crescent with cells and no fibrosis. 

Diffuse – Involving 50% or more of glomeruli. 

Double contours – Duplication of glomerular basement membrane separated 

by clear zone on silver or PAS stains. 

Endocapillary proliferation (hypercellularity) – Increased numbers of 

intracapillary cells (mesangial cells, endothelial cells and infiltrating 

leukocytes) causing narrowing of the glomerular capillary lumina. 

Fibrinoid necrosis – disruption of GBM, cells and matrix associated with 

deposition of fibrin. 

Fibrocellular crescent - Mixture of cellular and fibrous component. 

Fibrous crescent – Predominantly fibrous tissue in urinary space 

Fibrous adhesion/synechia: abnormal attachment of glomerular tuft to 

Bowman capsule.  

Focal – Involving less than 50% of glomeruli. 

Global – involving the entire glomerular tuft (> 50% in lupus).  

Hyaline thrombus – Eosinophilic, homogeneous, rounded aggregates in 

glomerular capillaries due to immune complex deposition.  

Intramembranous – Within the glomerular basement membrane. 

Karyorrhexias – Apoptotic, pyknotic, and fragmented nuclei. 
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Membranoproliferative – Combined capillary wall thickening with 

prominent double contour and mesangial or endocapillary 

hypercellularity. 

Mesangial hypercellularity – At least three mesangial cells per mesangial 

area away from the vascular pole in a section of 2-3µm.  

Sclerosis – Obliteration of capillary lumen by increased of matrix (glomerular 

scarring).  

Segmental – Involving less than half of the glomerular tuft. 

Subendothelial – Space between the endothelium and the glomerular 

basement membrane. 

Supepithelial – Space between pocytes and the glomerular basement 

membrane. 

Wire-loops – thickened glomerular capillary wall with rigid appearance due to 

large subendothelial immune deposits 

 



 

 

 

 

 

 

 

Chapter 1 
 

 

Introduction 
 

 

Concept of Lupus 
 

Systemic Lupus Erythematosus (SLE) is a systemic autoimmune disease 

of unknown etiology, affecting multiple organs, including the kidney. 

 

 

Lupus Nephritis 
 

 Two types of renal involvement have been described: lupus nephritis 

(LN) (mediated by immune complexes) and non-LN (not mediated by 

immune complexes). See Table 1. 

 Compartments affected: glomerulus (included in World Health 

Organization [WHO] and International Society of Nephrology/Renal 

Pathology Society [ISN/RPS] classification), tubules, interstitium, 

arteries, veins, and peritubular capillaries (not included in the current 

classifications).  

 Silent LN: glomerular deposition of immune complexes and 

microscopic abnormalities, but no clinical changes. 

 Highly variable clinical status: ranging from asymptomatic hematuria 

and/or proteinuria to nephrotic syndrome, and development of rapidly 

progressive glomerulonephritis.  

 LN is an important cause of morbidity and mortality in lupus patients. 

Along with sepsis, it is the leading cause of death in SLE. 
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 Survival at 10 years for lupus patients without nephritis is 80%, and 

65% for those with nephritis. 

 LN is more prevalent and severe in children, men, and individuals of 

African descent. 

 LN can occur concomitantly, precede (by months or years), or follow 

(by months or years) the diagnosis of the disease. Diagnostic 

confirmation of suspected cases of lupus is common after biopsy 

demonstrates morphological findings and immunopathological 

characteristics. Quite often, classes II and V precede serological 

changes and extra-renal manifestations of SLE by months or years. At 

diagnosis, 50% of patients with lupus have renal lesions.  

 The following renal criteria can be considered: persistent proteinuria  

500 mg/day or 3+ by dipstick, or cell casts of any type, if other causes 

are ruled out. Therefore, renal biopsy is not necessary to establish the 

diagnosis, but is performed to define the quality and severity of renal 

injury, and is a guide for treatment. For diagnostic criteria, see Table 

2. 

 Currently, according to the Systemic Lupus International 

Collaborating Clinics (SLICC) group, the diagnosis of SLE can be 

made only with a biopsy compatible with LN and positive serology 

(antinuclear antibodies or anti-double-stranded DNA antibodies. 

 Renal involvement will occur in 2/3 of patients at some point (>90% 

in studies with electron microscopy and with serial biopsies). Renal 

survival at 10 years is 75%. 

 

 

Renal Biopsy in Lupus 
 

Indications for Renal Biopsy in Lupus: 

 

1) Lupus patient without histological diagnosis of LN. 

 Appearance of any marker of renal disease: hematuria, 

proteinuria, nephrotic syndrome, or increased creatinine levels.  

2) Lupus patient with histological diagnosis of LN. 

 Evaluate the effectiveness of treatment and the need for 

continuation or modification. 

 Suspicion for class transformation. 

3) Patient without diagnosis of Lupus.  



Introduction 3 

 -Confirm the diagnosis in a patient with renal changes and 

antinuclear or anti-double stranded (anti-dsDNA) antibodies. 

 

Purpose of Biopsy: 

 

 Establish the extent and severity of renal injury. 

 -Determine the class (I-IV). 

 Determine the activity of glomerulonephritis. 

 -Evaluate the therapeutic response. 

 Confirm the diagnosis of lupus. 

 

Important Information provided by Biopsy: 

 

1) Prognostic information (a biopsy is the best prognostic predictor of 

LN). 

 Class: 

 II and V are better than III and IV. 

 Class information from the first biopsy is more important. Value 

reduced in subsequent biopsies. 

 Quantity of subendothelial deposits. 

 Related to the degree of endocapillary proliferation and the presence 

of necrosis. 

 Activity and Chronicity Index. 

 Reproducibility questionable, large interobserver variability. 

 Prognostic value greater with comparison of biopsies from the same 

patient. 

 Worst prognosis: indices of activity >12 and chronicity >3. 

 

2) Important information for clinical management: class, activity and 

chronicity indices, and interstitial and vascular damage. 

 

Frequency of Classes in Biopsies: 

 

Class I: 1% 

Class II: 10-15% 

Class III: 15-25% 

Class IV: 40-60% 

Class V: 10-15% 



 

Table 1. Forms of Renal involvement in Lupus 

 

 Mediated by immune complexes 

Glomerular 

  Lupus nephritis (Classes I to VI - WHO or ISN/RPS) 

 Tubulointerstitial nephritis** 

 Vascular lesions 

 Deposition of non-complicated immune complexes  

 Lupus vasculopathy 

 Necrotizing arteritis  

 Thrombotic microangiopathy 

 With APS  

 Without APS  

 Not mediated by immune complexes 

Podocytopathies 

 Minimal lesion disease 

 Focal and segmental glomerulosclerosis 

 Collapsing glomerulosclerosis 
Hypertensive nephrosclerosis 

Amyloidosis 

Acute allergic interstitial nephritis  
Acute tubular necrosis due to rhabdomyolysis 

 Nephritis caused by other diseases associated with lupus 

HIV 

ANCA-related vasculitis 
Overlap Syndrome: Scleroderma and SLE*** 

IgA nephropathy 

DM - induced by immunosuppressants 
Other glomerulopathies: Primary IgA Nephropathy, Sarcoidosis 

 Drug-induced secondary lupus nephritis  

* For complete list, see Table 2. ** Usually associated with glomerular injury. *** Commonly associated with Thrombotic Microangiopathy. 
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Table 2. Criteria of the American Rheumatism Association for 

the diagnosis of LUPUS 

 

- Malar rash 

- Discoid rash 

- Photosensitivity 

- Oral ulcers 

- Non-deforming arthritis  

- Serositis 

- Kidney disease 

- Involvement of the central nervous system 

- Hematological changes 

- Immunological changes 

- Positive antinuclear antibody 

 

Types of class Transformations: 

 

 Spontaneously or after treatment (more common). 

II↔III, IV 

III↔IV 

V↔IV 

 

 Signs of transformation for proliferative classes. 

 

A significant increase of proteinuria or worsening of renal function. 

 

 Signs of transformation for non-proliferative classes. 

 

An improvement in proteinuria or renal function.  

 

 





 

 

 

 

 

 

 

 

Chapter 2 
 

 

Class I and II 
 

 

Class I (or Ib WHO) 
 

Clinical:  

 

- Benign course with mild-to-moderate renal changes, such as 

microscopic hematuria or mild proteinuria. Renal function is 

preserved.  

- Some patients can have concomitant active systemic lupus. 

 

Morphology:  

 

- Light microscopy (LM) is normal. Immunofluorescence (IF) and 

electron microscopy (EM) show mesangial deposits.  

- Note that class Ia of the WHO classification (modified, 1995), which 

corresponds to the original WHO class I (1974 and 1982), was deleted 

in the classification by ISN/RPS. To understand the differences 

among the lupus classification systems adopted over time, see  

Table 3. 

 

 



 

Table 3. A comparison table among different classification systems adopted over time 

 

Classes WHO (Original) WHO (1994) ISN/RPS 

I Normal glomeruli 
Normal glomerulus  

(LM, IF, EM) 
Minimum Mesangial Changes  

   
Normal glomeruli by optical microscopy; however, 

with deposits by IF and/or EM 

II Pure Mesangial Disease Pure mesangial changes Proliferative mesangial changes  

 

a) OM normal, 

deposits by IF 

and/or EM 

b) Mesangial 

c) LM normal, mesangial deposits by IF 

or EM 

d) Mesangial Hypercellularity and 

deposits by IF or EM 

Mesangial Hypercellularity of any degree, or 

expansion of mesangial matrix by LM, with 

immune or mesangial deposits. There may be few 

and isolated epithelial and subendothelial deposits 

visible by IF or EM, but with normal LM.  

III Focal Proliferative GN  Segmental and focal glomerulonephritis Focal Lupus Glomerulonephritis 

 < 50% of the glomeruli  

a) Active necrotizing lesions 

b) Active sclerosing lesions  

c) Sclerosing lesions 

Focal, segmental, or global GN, endo- or 

extracapillary, active or inactive, which involves 

<50% of the glomeruli with focal subendothelial 

deposits, with or without mesangial changes 

Class III (A) - with active lesions: focal 

proliferative GN; 

Class III (A/C) - with active and chronic lesions: 

focal proliferative and sclerosing GN; 

Class III (C) - chronic and inactive lesions with 

glomerular sclerosis: focal sclerosing GN. 

IV 
Diffuse Proliferative 

GN 

Diffuse Glomerulonephritis (serious 

mesangial, endocapillary, or 

mesangiocapillary proliferation, and/or 

extensive subendothelial deposits) 

Diffuse Lupus Glomerulonephritis 
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Classes WHO (Original) WHO (1994) ISN/RPS 

 ≥ 50% of glomeruli  

a) Without additional lesions 

b) With active necrotizing lesions  

c) With active sclerosing lesions  

d) With sclerosing lesions 

Diffuse GN, segmental or global, endo- or extracapillary, 

active or inactive, involving >50% of the glomeruli with 

diffuse subendothelial deposits, with or without mesangial 

changes. This class is divided into diffuse segmental (IV-S), 

where more than 50% of glomeruli have segmental lesions, 

diffuse and global (IV-G), where more than 50% of 

glomeruli have global lesions. 

Class IV-S (A) - Diffuse proliferative segmental GN, with 

active lesions. 

Class IV-G (A) - Diffuse global proliferative GN, with 

active lesions. 

Class IV-S (A/C) - Proliferative and diffuse sclerosing 

segmental GN, with active chronic lesions. 

Class IV-S (C) - GN with chronic and inactive lesions with 

segmental sclerosis. 

Class IV-G (C) - GN with chronic and inactive lesions 

with global sclerosis. 

V Membranous GN Membranous Glomerulonephritis Lupus Membranous Glomerulonephritis  

  

a) Pure Membranous 

Glomerulonephritis 

b) Associated with class II (a or b) 

lesions 

Presence of global or segmental subepithelial deposits, or 

their morphological sequelae by LM, IF, or EM, with or 

without mesangial changes. May occur in association with 

classes III and IV. 

VI  
Advanced Sclerosing 

Glomerulonephritis 
Glomerulonephritis with advanced sclerosis 

   
>90% of the glomeruli have global sclerosis, without 

residual inflammatory activity  
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Class II 
 

Clinical:  

 

- Mild clinical manifestations, such as mild hematuria and/or 

proteinuria (generally <1 g/24 h). There is no nephrotic syndrome. 

Renal failure is very rare.  

- Serology strongly positive in only a quarter of the cases.  

- Classes I and II correspond to 70% of the biopsies of patients with 

silent lupus.  

 

Morphology: 

 

- Class II changes are visible on LM. It is characterized by mesangial 

hypercellularity, defined as three or more cells per mesangial axis in 

thin (2–3 μm thick) sections in areas away from the vascular pole, or 

by deposition of matrix. Although not very common, visible 

mesangial deposits can be found.  

- In some cases, sparse subendothelial or subepithelial deposits can be 

seen, but only on IF and on EM. Presence of subendothelial deposits 

detectable by LM indicates, very probably, an unsampled focal 

proliferative lesion, or the possibility of imminent evolution to class 

III or IV. The presence of glomerular sclerosis (segmental or global) 

is indicative of a scar of a proliferative lesion, class III or IV, and is 

incompatible with the diagnosis of class II. Such cases should receive 

the designation "C," for chronic injuries. Lesions in other 

compartments are infrequent.  

 

Case: A 27-year-old woman, with diagnosis of SLE followed by 

rheumatology for seven years, presented with proteinuria of 0.5-1 g/ 24 h in 

recent months. Laboratory exams reveal absence of urinary sediment and 

negativity for anti-DNA. 

Biopsy: GLOMERULI: 11 glomeruli, the majority only with mild 

mesangial hypercellularity. TUBULE-INTERSTITIUM: within normal limits. 

BLOOD VESSELS: within normal limits. IMMUNOFLUORESCENCE: 

moderate positive mesangial staining for IgA, IgG, C3, and C1q. Diagnosis: 

mesangial changes compatible with LN class II. 
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Figure 1. Masson's trichrome: slight increase in mesangial cellularity (>2 cells per 

mesangial axis), without restriction of capillary light.  

 

Figure 2. IgG: Global and granular, staining in a purely mesangial pattern. 
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Histological Note:  

 

- The presence of subendothelial deposits, by LM or IF (extension of 

mesangial staining to the loops), is incompatible with the diagnosis of 

class II. The possibility of a proliferative class must be seriously 

considered.  

 

Differential Diagnosis: 

 

The differential diagnosis includes all conditions where 

immunofluorescence displays a mesangial pattern, mainly primary IgA 

nephropathy (NIgA). In the last case, the IgA is the dominant, or at least co-

dominant, immunoglobulin. In 85% of lupus cases, the predominant 

immunoglobulin is IgG. Lambda light chain predominates over kappa in 67% 

of NIgA, versus 29% in lupus. Also, only 10% of NIgA cases present as 

positive for C1q, generally with lower intensity than in lupus. In addition, in 

NIgA, the deposition is concentrated in the paramesangial area, while in lupus 

the distribution is diffuse. Other diseases that must be differentiated are 

membranoproliferative glomerulonephritis or post-infectious 

glomerulonephritis in resolving stages of disease. Similar to lupus, these 

diseases are also hypocomplementemic.  

 

Therapeutic: 

 

- General measures in treatment of LN: It is recommended that all 

patients with LN receive therapy containing hydroxychloroquine. All 

patients with proteinuria greater than 0.5g/24 h must receive 

medication for blockade of the renin-angiotensin system, either 

angiotensin-converting enzyme inhibitors or angiotensin receptor 

blockers. The use of statins is recommended when low-density 

lipoprotein cholesterol levels are above 100 mg/dL. 

- Classes I and II: treatment with immunosuppressive drugs is not 

required. The treatment consists of general measures, described 

above, with appropriate monitoring and evaluation for emergence of 

signs that are suggestive of activity or change of histological class. 

 

 



 

 

 

 

 

 

 

 

Chapter 3 
 

 

Class III and IV 
 

 

Proliferative Classes 
 

Class III (Focal LN) 

 

Clinical:  

 

- More aggressive than class II. The clinical history is similar to class 

IV and, for many, is synonymous with class IV. Half the cases have 

active urinary sediment, and 25-50% have proteinuria (> 1/3 nephrotic 

level). Renal failure occurs in 10-25% of the cases. Systemic arterial 

hypertension affects > 1/3 of the patients. More than half present with 

hypocomplementemia and/or anti-DNA antibodies.  

- Patients with class III have 75% renal survival in 5 years. 

- The pathologic features are very similar to those present in class IV, 

but more than 50% of glomeruli are affected. 

 

 

Class IV (Diffuse LN) 

 

Clinical:  

 

- Severe clinical course, characterized by nephrotic syndrome and 

active urinary sediment. Proteinuria is found in virtually all of the 

cases, with 50% at nephrotic levels. In 3/4 cases, the urine sediment is 
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active. At the time of biopsy, half of the class IV cases show some 

degree of renal insufficiency. Anti-DNA antibody-positive and 

hypocomplementemia: 50-90%. 

- If untreated, the patient has a high probability of progression to renal 

failure (30% of renal survival in 5 years) 

- The lesions may be predominantly chronic, sometimes without any 

sign of activity, leading to progressive renal failure. 

 

Morphology:  

 

- The same lesions are found in both proliferative classes, differing only 

in the number of glomeruli affected; in the focal class, less than 50% 

of the glomeruli are affected, whereas in the diffuse one, 50% or more 

are affected. 

- Class III and IV hold subclasses, depending on the presence of active 

and chronic lesions: A (only active lesions), C (only chronic lesion), 

and A/C (presence of active and chronic lesions). Class IV is also 

subdivided into S (segmental lesions) and G (global lesions). In class 

III, the lesions are almost always segmental.  

- The morphological glomerular patterns found in classes III and IV 

are: endocapillary proliferative lesions (most common), membrane 

proliferative, extracapillary proliferative (crescentic), and 

subendothelial deposition without massive proliferation. For this 

reason the ISN/RPS classification uses the terms “focal LN” and 

"diffuse LN", instead of "focal proliferative glomerulonephritis" and 

"diffuse proliferative glomerulonephritis." 

- A small amount of subepithelial deposits may be present. The 

majority of vascular lesions related to lupus, in particular the more 

serious, are found in class IV.  

- Changes present in proliferative classes are divided into active and 

chronic lesions. 

 

Active lesions: 

 

1. Subendothelial deposits: wire loop (deposits with thickening of the 

glomerular basement membrane [GBM]) or hyaline thrombi (large 

intracapillary deposits). 

2. Endocapillary proliferation: proliferation of mesangial and endothelial 

cells with reduction of the lumen of the peripheral capillary loop.  
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3. Leukocyte infiltration: neutrophils, monocytes, and lymphocytes. 

4. Fibrinoid necrosis of glomerular tuft: characterized by deposition of 

fibrin, rupture of GBM or formation of gaps, neutrophil apoptosis 

(pyknosis and karyorrhexis). 

5. Extracapillary proliferation (crescents): the result from the 

proliferation of parietal epithelium and the infiltration by some 

monocytes. 

6. Hematoxylin bodies: pathognomonic lesions of LN. Tissue equivalent 

of LE cells. Structures of lilac hue, blurry edges, poorly-defined, 

immersed in underlying tissue, isolated or grouped, larger or smaller 

than a cell nucleus. Edges of hematoxylin material. It has been found 

in 1-2% of biopsies of LN.  

 

Chronic lesions: 

 

1. Segmental glomerular scars: resulting from the proliferative and 

necrotizing lesions. 

2. Sclerotized glomeruli: in addition to scarring of active lesions, they 

may also occur during the evolution of class V, as a result of aging or 

hypertension.  

3. Fibrous crescent: fibrous tissue resulting from chronic cell growth. 

Can be adherent to the glomerular scars. 

 

 

Activity and Chronicity Indices 
 

- Provide semiquantitative information regarding the severity of acute 

or chronic injury to the glomerular and tubulointerstitial 

compartments of the kidney. For glomerular compartment, each active 

and chronic item is graded as follows: 0 = absent; 1 = less than 25% 

of the glomeruli; 2 = 25%-50% of the glomeruli; 3 = more than 50% 

of the glomeruli. The most serious items, fibrinoid necrosis and 

crescent scores, are multiplied by a factor of 2. Tubulointerstitial 

items are also graded on a scale of 0 to 3: 0 = absent; 1 = mild; 2 = 

moderate; 3 = severe. For activity and chronicity items and scoring, 

see Table 4. 

- The sum of these values gives a total possible activity score of 0 to 24. 

The total chronicity indices range from 0 to 12. 
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- The indices are based on the fact that active lesions are responsive to 

treatment, while chronic ones are not. 

- Persistence of an index of similar activity, in repeated biopsies, after 

appropriate immunosuppressive treatment, indicates high probability 

of progression to renal failure. 

- Poor prognosis: combination of activity index >7 and chronicity >3. 

- National Institutes of Health of the United States: chronicity index >4 

has a worse prognosis, and treatment is not recommended. This is 

disputed by other authorities.  

- The ISN/RPS 2003 classification does not require the use of a formal 

activity or chronicity index, but incorporates elements concerning 

activity and chronicity. 

 

Table 4. Activity and chronicity indices in LN 

 

ACTIVITY INDEX (0-24) Score 

Cell proliferation (0-3) 

Neutrophil infiltration (0-3) 

Subendothelial hyaline deposits  (0-3) 

Fibrinoid necrosis/Karyorrhexis (0-3) x 2 

Cellular crescents (0-3) x 2 

Interstitial inflammation (0-3) 

CHRONICITY INDEX (0-12) Score 

Glomerular sclerosis (0-3) 

Fibrous crescents (0-3) 

Tubular atrophy (0-3) 

Interstitial fibrosis (0-3) 

 

Case: A 24-year-old, single white female, complaining of generalized 

edema, hematuria, oliguria, and foamy urine. Reported hypertension of recent 

origin. Tests: urinalysis with +4 proteinuria, leukocyturia (20-25), hematuria 

(180-200), hyaline casts; proteinuria of 5.5 g/24 h; creatinine: 2.4; C3: 0.257 

(normal range: 0.9-1.8); C4: 0.053 (normal range: 0.1-0.4); antinuclear 

antibody (ANA): reactive; albumin: 2.0 g/dL; anti-DNA antibody: 1:40. 

Biopsy: GLOMEULI: endocapillary proliferation was found in all 20 

glomeruli obtained from the renal biopsy; 10 glomeruli with leukocyte 

infiltration; 08 glomeruli with wire loop or hyaline thrombi; 02 glomeruli with 

crescents and one with necrosis. TUBULOINTERSTITIAL: mild interstitial 
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fibrosis and tubular atrophy; foci of interstitial fibrosis and tubular atrophy. 

VESSELS: mild intimal fibrosis. IMMUNOFLUORESCENCE: strong 

glomerular capillary and mesangial staining for IgA, IgG, IgM, C3, kappa, 

lambda and C1q. DIAGNOSIS: Class IV LN. Activity index = 12/24; 

Chronicity Index = 2/12. 

 

 

Figure 3. Masson's trichrome: intense endocapillary proliferation with occlusion of many 

capillary loops. 

 

Figure 4. Hematoxylin and Eosin (H&E): showing hematoxylin corpuscles with rounded 

aspect, smudged, lilac, in capillary loops. 
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Figure 5. Masson's trichrome: necrosis in the central region of capillary tufts showing 

deposition of fibrin, characterized by fuchsin reactive material, in addition to formation of 

small crescents. 

 

Figure 6. Masson's trichrome: massive deposition of subendothelial hyaline material (wire 

loop).  
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Figure 7. Masson's trichrome: deposition of hyaline material blocking the capillary lumen.  

 

Figure 8. Masson's trichrome: showing cellular crescent involving almost the entire 

circumference of the glomerulus. 
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Figure 9. Masson's trichrome: chronic inflammatory infiltrate. 

 

Figure 10. Masson's trichrome: glomerular acute leukocyte infiltration and endocapillary 

proliferation. 
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Histological Notes: 

 

1) Our experience shows that the absence of "full house" staining and 

inconsistent positivity for C1q in patients who underwent pulse 

therapy is not uncommon. In these cases, it is not possible to confirm 

the diagnosis of LN by histology alone.  

2) In any biopsy that shows “full house” staining and/or moderate to 

strong C1q intensity, one should consider the possibility of lupus. 

3) The IF shows comma-shaped granular to pseudolinear subendothelial 

deposits. Usually accompanied by mesangial positivity. Epithelial 

deposits in more than 50% of the glomerular capillary tufts in more 

than 50% of the glomeruli ensure the concomitant diagnosis of class 

V.  

4) Signs of fibrinoid necrosis: karyorrhectic debris and deposition of 

intensely eosinophilic fibrillar material upon H&E and fuchsin 

staining reactive to Masson's trichrome.  

 

Note: the endocapillary hypercellularity results from endocapillary 

proliferation and leukocyte infiltration.  

 

Differential Diagnosis:  

 

- Class III: all forms of segmental and focal glomerulonephritis (NIgA, 

Henoch-Schönlein purpura, focal and segmental pauci-immune 

necrotizing glomerulonephritis, glomerulonephritis secondary to 

endocarditis, post-infectious glomerulonephritis).  

- Class IV: NIgA, membranoproliferative glomerulonephritis, 

cryoglobulinemia, acute post-infectious glomerulonephritis, pauci-

immune necrotizing glomerulonephritis. 

 

Treatment: 

 

- Class III and IV: the therapy for these two classes is based on an 

initial phase (or phase of induction) and a maintenance phase. The 

induction phase consists of a pulse with intravenous glucocorticoid for 

3 days, followed by oral daily prednisone 0.5-1 mg/kg initially, 

reduced to the lowest effective dose within a few weeks, plus an 

immunosuppressive agent (cyclophosphamide or mycophenolate). In 

African-Americans and Hispanics, mycophenolate seems to be better. 
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After that, maintenance therapy with mycophenolate, in smaller doses, 

or azathioprine should be used.  

 

 



 

 

 

 

 

 

 

 

Chapter 4 
 

 

Class V 
 

Clinical:  

 

- The class V LN is marked by proteinuria, which can be nephrotic (60-

70% of the time). Corresponding to 8-22% of the biopsies. Hematuria 

is found in 50% of cases and hypertension in 25%. More than 1/3 of 

the cases of class V present clinically without any other manifestation 

of SLE, and approximately 1/3 have negative autoantibodies. Renal 

failure is very uncommon. 

- Up to one third, class V before other overt systemic manifestations of 

SLE. 

- Class V lupus nephritis may occur in combination with classes III or 

IV.  

- Patient with pure membranous LN experience an indolent course, 

similar to that of primary membranous glomerulonephritis. Renal 

survival of 80% in 5 years. 

 

Morphology:  

 

- Characterized by changes in the GBM similar to those of membranous 

idiopathic glomerulonephritis. The preponderant finding by LM is the 

homogeneous thickening of the GBM. However, morphologic lesions 

can differ according to the evolutionary pathologic changes occurring 

in GBM. 

- Initially there are no detectable changes on LM. The earliest change is 

a “moth-eaten” appearance of the GBM seen in en face sections 



Free ebooks ==>   www.Ebook777.com

Gyl Eanes Barros Silva, Roberto Silva Costa, Márcio Dantas et al. 24 

stained with methenamine silver. As deposits persist, linear “spikes” 

protrude from the outer side of the GBM. With progressive GBM 

reaction, the matrix encircles the deposits resulting in a chain-like 

appearance. With disease progression the GBM become diffusely 

thickened, demonstrable with silver staining. All the changes are a 

result of the response of the GBM to the subepithelial deposition of 

immune complexes.  

 

Case: A 27-year-old woman with history of SLE showed abnormal 

laboratory finding on follow up. Urinalysis: protein: +1; leukocytes absent; red 

blood cells (RBC) 1/high-power field (HPF); urinary protein excretion: 7.8 

g/dL. Serum laboratory tests: creatinine: 0.52 mg/dL; albumin: 3.1g/dL; 

hemoglobin: 12 g/dL; hematocrit: 36%; white blood cells: 6.200/mL; ANA: 

1:200 (speckled pattern); anti-DNA: negative; C3 and C4 was normal. 

Biopsy: GLOMERULI: 14 glomeruli, all within normal limits, except for 

the presence of global and diffuse thickening of the GBM, with spikes on 

silver staining. TUBULE-INTERSTITIUM: within normal limits. BLOOD 

VESSELS: within normal limits. IMMUNOFLUORESCENCE: uniform 

granular subepithelial deposits of IgG (3+, on scale 0 to +3), C3 (3+), IgA 

(++), IgM (+), C1q (2+), λ (3+) and κ (2+) light chain in the capillary wall and 

focal deposits in the mesangium. Diagnosis: class V for LN. 

 

 

Figure 11. Masson's trichrome: Delicate thickening, global, of capillary loops, with minimal 

change of cellularity. Some peripheral loops, slightly "ring-like," were noted. 
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Figure 12. Periodic acid-Schiff: the “spiked” appearance in tangential sections of the GBM. 

 

Figure 13. Jones‟ Methenamine Silver: the “spiked” appearance in tangential sections of the 

GBM.  
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Figure 14. IgG: moderate granular capillary loop staining. Note substantial extension to 

mesangium (very common in secondary membranous glomerulonephritis (MGN), 

particularly lupus). 

 

Figure 15. C1q: In class V LN, the immune deposits may occur at subepithelial, 

subendothelial, and mesangial sites. Positivity for IgA, IgM, and mainly C1q, is very 

common in membranous lupus. 
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Histological Notes: 

 

1) Findings of secondary MGN: Endocapillary proliferation, increased 

leukocyte infiltration, IF positive for IgA, and/or IgM, and/or C1q, in 

addition to extension to mesangium and positivity in tubular basement 

membrane (TBM) and Bowman‟s capsule.  

2) The presence of mesangial hypercellularity, without occlusion of the 

lumen of the capillary loop, which is seen in class II, is commonly 

found in Class V.  

3) Presence of typical grade IV lesions, including endocapillary 

proliferation with closing loop, classifies the injury as class IV, as 

does the presence of subendothelial deposits visible on LM.  

4) Subendothelial deposits (class IV) should be differentiated from those 

subepithelial (V). The latter are thinner granular deposits, more 

regular, with sharper definition and irregular outer surface. 

- A few subendothelial deposits may be found in proliferative 

classes. However, an additional diagnosis of membranous LN in a 

class III or class IV requires that more than half the glomeruli show 

evidence of subepithelial deposits (by LM and/or by IF) in more 

than half the loops. 

 

Note: class V mixed with features of III or IV must be reported in order of 

the more severe (III and IV) followed by the least severe (V).  

 

Therapeutic 

 

- Class V: in patients with asymptomatic and non-nephrotic 

proteinuria, immunosuppressant therapy is not indicated, unless extra-

renal manifestations are present. In patients with nephrotic 

proteinuria, therapy should be initiated with mycophenolate 2-3 g/day, 

plus prednisone 0.5 mg/kg/day for six months. After this, maintenance 

therapy consists of mycophenolate or azathioprine in reduced doses 

[1, 8]. In case of association with class III or IV, treatment is also 

determined by the most severe class. 
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Chapter 5 
 

 

Class VI 
 

Advanced renal Insufficiency with variable non-nephrotic proteinuria and 

inactive urinary sediment. Systemic hypertension is present and the serology is 

usually negative. More than 90% of glomeruli have global sclerosis; in some, 

one can notice an increase in cellularity. Marked tubular atrophy and 

interstitial fibrosis develop along with glomerular changes. The majority 

represent an advanced stage of LN.  

Case: A 10-year old boy was presented to our department with a 2-month 

history of anasarca, gross hematuria and hypertension. Serum creatinine and 

albumin levels were 8.1mg/dL and 2.5g/dL, respectively. The urinary protein 

excretion was 1.1g/24h.  

Biopsy: GLOMERULI: all 12 glomeruli showed global sclerosis 

associated with fibrous crescent in most. TUBULOINTERSTITIAL: advanced 

interstitial fibrosis and tubular atrophy with inflammatory infiltration. 

VESSELS: within the normal limits. IMMUNOFLUORESCENCE: intense 

staining for IgA, IgG, IgM, C3, Kappa, Lambda, and C1q in sclerotic 

glomeruli. DIAGNOSIS: Advanced chronic glomerulonephritis compatible 

with LN class VI. 

Follow up: After renal biopsy, results of additional laboratory studies 

confirmed the clinical suspicion of SLE, with an antinuclear antibody titer of 

1:3200 and anti–double-stranded DNA level of 26.3 IU/mL. 
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Figure 16. Hematoxylin and Eosin: class VI NL with advanced chronic changes of kidney 

parenchyma, including tubular atrophy, advanced interstitial fibrosis, mononuclear 

inflammation, and global glomerulosclerosis. 



 

 

 

 

 

 

 

 

Chapter 6 
 

 

Tubulointerstitial Lesions 
 

- Tubulointerstitial disease of the kidneys is a well-recognized feature 

of LN, occurring in 66% of kidney biopsy specimens of patients with 

SLE.  

- Tubulointerstitial disease may progress independent of glomerular 

disease in some patients. 

- Injury in the tubulointerstitial compartment can be found in all classes 

of lupus; however, it is more common in proliferative classes, mainly 

in class IV. The following tubular changes can be found: droplets of 

reabsorption of cytoplasmic proteins and lipid vacuoles in proximal 

tubules of patients with significant proteinuria; acute tubular necrosis 

in proliferative classes or very high proteinuria; and hematic casts in 

proliferative classes.  

- Immune deposits may be found in TBM, interstitial capillary walls, 

and/or interstitial collagen.  

 

 

Tubulointerstitial Nephritis in Lupus 
 

- Clinically characterized by renal dysfunction, minimal leukocyturia 

and hematuria, and proteinuria less than 1 g/24 h. 

- Edema and interstitial inflammation are frequent findings in serious 

proliferative nephritis, usually accompanied by IgG deposits within 

the TBM, peritubular capillaries, and interstitial collagen. Infiltration 

is mainly by mononuclear cells: lymphocytes, monocytes, and plasma 
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cells. The presence of tubulointerstitial nephritis in classes II and V is 

not common.  

- The predominant or isolated presence of tubulointerstitial changes in 

the setting of minimal or absent glomerular abnormalities in patients 

with SLE is very rare. To the best of our knowledge, only twelve 

cases have been reported. 

- Pathogenesis: circulating immune complexes specifically interacting 

with tubulointerstitial autoantigens. 

- Treatment: often there is a good response to corticosteroids. 

 

 

Figure 17. Tubular epithelial cells with clear lipid and hyaline protein droplets. 

Case: A 52-year-old woman with a 10-year history of SLE. Serum 

creatinine level was 1.4 mg/dL and urinalysis at the time showed 3+ protein, 

3+ blood, and red blood cell casts. Serum C3 level of 52 mg/dL (normal range, 

80 to 170 mg/dL); and C4 level of 14 mg/dL (normal range, 16 to 40 mg/dL). 

Renal Biopsy: GLOMERULI: 15 glomeruli in the biopsy sample, of 

which 13 exhibited global proliferation; two with leucocyte infiltration; one 

with global sclerosis; and 4 exhibited crescent formation. 

TUBULOINTERSTITIUM: some areas with dense lymphocytic infiltrate; 

mild interstitial fibrosis. VESSELS:  IMMUNOFLUORESCENCE: granular 

positivity along the GBM and mesangium for IgG (3+, on 0–3 scale), IgA 
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(3+), IgM (1+), C3 (3+), C1q (2+), Kappa (3+), and Lambda (3+); positive 

staining for IgG and C3 along the renal tubular basement membrane. 

DIAGNOSIS: Class IV LN with significant interstitial inflammation 

component.  

 

 

Figure 18. Electron Microscopy: tubular basement membrane electron-dense deposits. 

 

Figure 19. Masson's trichrome: diffuse interstitial mononuclear in a patient with Class IV 

LN. 
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Rhabdomyolysis 
 

- Rhabdomyolysis is a rare condition in immunological diseases, 

including those that occur concomitantly with myositis. 

- Seven cases of rhabdomyolysis have been described in the literature: 

2 had discoid lupus and 5 SLE. 

- In some patients, the precipitating factors responsible for the 

induction of rhabdomyolysis were identified. The use of myotoxic 

drugs in one case and infection (bacterial and viral) in three cases. In 

the remaining cases, precipitating factors were not identified. 

- Treatment is performed with carefully monitored hydration. 

 

Case: A patient with a history of lupus for 13 years developed intense 

muscle pain, which led to limiting mild activities (e.g., getting up from a 

chair), with a sudden increase in creatinine levels, mild proteinuria, and 

without microscopic hematuria. Muscle biopsy showed necrosis and 

regeneration, with mild inflammatory infiltrate.  

Biopsy: GLOMERULI: within normal limits. TUBULOINTERSTITIUM: 

dilated tubules with foci of epithelial cellular necrosis. VESSEL: mild fibrous 

intimal thickening. IMMUNOFLUORESCENCE: negative. 

 

 

Figure 20. Masson's trichrome: changes of acute tubular necrosis (tubular dilation, planing, 

and epithelial desquamation), associated with the presence of reddish granular casts. 
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Chapter 7 
 

 

Vascular Lesions 
 

- Although these lesions influence prognosis, they are not considered in 

the classifications, nor are the activity and chronicity indices. For this 

reason, they are easily overlooked by the pathologist. Note: the 

presence of vascular injury should also be ruled out by IF fragment 

analysis.  

 

1. Arteriosclerosis and arteriolosclerosis: not specific to lupus, common 

in patients with a history of chronic LN of any class. Associated with aging, 

hypertension, immunosuppressive drugs, and is a relevant prognostic factor. 

2. Non-complicated immune deposition: characteristic of classes III and 

IV, but can occur in II and V. It occurs mainly in small arteries and arterioles. 

On IF, the vascular deposits have “full house” staining and positivity for C1q. 

They have no clinical effect or prognostic implications. The majority of cases 

are not detected by LM, and cases with deposits of this intensity are very rare. 

It is highly characteristic of LN. Unlike hyaline arteriolosclerosis, deposition 

occurs mainly in the subendothelial region.  

Case: A 29 year-old female patient, with joint pain for 5 years, treated as 

"rheumatism." About 5 months prior, she noticed dark and foamy urine. The 

examination showed violaceous nodules in the lower limbs, and malar 

erythema. Laboratory tests: HB: 7.4 g/dL; ANA (speckled >1: 800); C3 low, 

antineutrophil cytoplasmic antibodies (ANCA) was not reactive. Urinalysis: 

leukocytes 4-6, red blood cells 2-3, waxy and granular casts, protein +3. 

Biopsy: GLOMERULI: 13 glomeruli, all within normal limits, except for 

the presence of mild to moderate hypercellularity. TUBULE-

INTERSTITIUM: mild interstitial fibrosis and tubular atrophy; rare foci of 
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chronic inflammatory infiltrate. BLOOD VESSELS: within normal limits. 

IMMUNOFLUORESCENCE: moderate positivity in mesangium, global and 

diffuse, with anti-IgG, C3, and C1q antibodies. Immunoglobulins and 

complement fractions were also observed in vessels. Diagnosis: LN class II 

and vasculopathy with deposition of immune complexes. 

 

 

Figure 21. Masson's trichrome: showing massive subendothelial hyaline deposits, with 

reduction of the lumen. 

 

Figure 22. C1q: showing intense subendothelial staining in the vessels.  
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3. Non-inflammatory necrotizing vasculopathy: Associated with class 

IV, and affects primarily arterioles. This term is used for cases of necrotizing, 

non-inflammatory vascular lesions. The hallmark is deposition of fibrinoid 

material expanding the intima and occluding the vascular lumen. Myocyte and 

endothelium necrosis can occur. There is no inflammatory infiltration. On IF, 

deposits of IgG and fibrin indicate the combination of immune complex 

deposits and intravascular coagulation. Clinical picture is severe hypertension 

and renal failure with rapid progression. The prognosis is poor. 

 

 

Figure 23. Masson's trichrome: the lumen of an arteriole sharply reduced by deposits of 

reddish material strongly suggestive of fibrin.  

4. Necrotizing Arteritis: rare Injury in LN. It may be isolated or 

associated with systemic vasculitis. Histologically, necrotizing arteritis is 

characterized by fibrinoid necrosis and leukocyte infiltration of the vascular 

wall. It occurs in any class, regardless of glomerular activity. 

5. Thrombotic Microangiopathy (TMA): affects small arteries, 

arterioles, and glomerular capillaries. TMA can occur in several different 

scenarios, such as the antiphospholipid antibody syndrome, lupus 

anticoagulant syndrome, hemolytic-uremic syndrome, thrombotic 

thrombocytopenic purpura, syndrome overlaps with scleroderma, malignant 

hypertension, use of calcineurin inhibitors, etc. It can also occur in any classes 

of LN, or it can be an isolated finding. Histologically presents with thrombi in 



Gyl Eanes Barros Silva, Roberto Silva Costa, Márcio Dantas et al. 38 

glomerular capillaries, small arteries and arterioles, enlargement of the 

subendothelial region, mesangiolysis, mucoid degeneration of the intima, and 

fragments of erythrocytes in thrombus if deposition of fibrin is shown, without 

associated immune complexes. Laboratory tests can be positive for lupus 

anticoagulant, antiphospholipid antibody, and autoantibody to von Willebrand 

factor cleaving protease.  

 

 

Figure 24. Masson's trichrome: another arteriole in the same case, showing myocyte 

necrosis. 

Case: A 14-year-old patient, female, with generalized edema a month 

prior. The patient also had seizures. Laboratory tests: creatinine 3.4 mg/dL; 

direct Coombs was positive (3 samples); ANA: 1/400; anti-DNA: 1/20; C3: 

0.65 g/dL (normal range, 0.9-1.8 g/dL), C4: 0.065 g/dL (normal range, 0.1-0.4 

g/dL). 

Biopsy: GLOMERULI: All 17 glomeruli in the biopsy specimen show 

moderate to marked proliferation and partial occlusion of capillary loops; 9 

with thrombi in the vascular pole and signs of secondary ischemia. TUBULE-

INTERSTITIUM: foci of mild interstitial fibrosis and tubular atrophy. 

BLOOD VESSELS: within normal limits, except for the changes described 

above in glomerular vascular pole. IMMUNOFLUORESCENCE: diffuse and 

global IgG, IgA, IgM, C3, kappa, lambda and C1q positivity in mesangium 
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and GBM. Fibrinogen was observed in the glomerular vascular pole. 

Diagnosis: Thrombotic microangiopathy and LN class IV. 

 

 

Figure 25. Masson's trichrome: a thrombus in the arteriole extended to the glomerular 

vascular pole. 

 

Antiphospholipid Antibody Syndrome 

(APS) 
 

- Defined by the occurrence of two or more thrombotic episodes or 

abortion in patients with serological evidence of antiphospholipid 

antibody, which can be lupus anticoagulant or anticardiolipin 

antibodies.  

- Divided into primary and secondary (autoimmune diseases, cancer, 

and infections). Among the secondary types, lupus stands out.  

- Occurs in patients with both complete and incomplete criteria for 

lupus. 

- Multisystem involvement: skin, heart, liver, lungs, brain, eyes, and 

kidneys. Renal involvement occurs in 6-26% of cases.  

- Renal vein and artery thrombosis can occur, leading to renal 

infarctions and abdominal pain. 
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- Nephropathy caused by APS leads to hypertension (93%), chronic 

renal failure (87%), variable degrees of proteinuria (75%), and 

hematuria (56%).  

- Morphologically, two patterns are found: 1) TMA - thrombi in 

glomeruli, arterioles, and arteries; 2) Nephropathy of antiphospholipid 

antibody - fibrous intimal hyperplasia, and arterial and arteriolar 

fibrous and fibrocellular occlusions.  

 

Case: A young patient with SLE, on a background of hematuria and non-

nephrotic proteinuria, severe hypertension, and renal failure. The assessment 

of antiphospholipid antibodies showed positivity for lupus anticoagulant, 

anticardiolipin IgM, and IgG. 

Biopsy: GLOMERULI: 13 glomeruli, of which 3 were globally sclerotic. 

The remaining glomeruli showed ischemic collapse without proliferative 

changes. TUBULOINTERSTITIUM: mild to moderate focal interstitial 

fibrosis and tubular atrophy. VESSELS: chronic vascular lesions such as 

fibrous intimal hyperplasia of arterioles. IMMUNOFLUORESCENCE: mild 

mesangial staining with IgA, IgM, IgG e C3. DIAGNOSIS: Nephropathy of 

antiphospholipid antibody secondary to SLE.  

 

 

Figure 26. Fibrinogen: fibrin deposition in vascular walls (vessel in transverse section). 
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Catastrophic Antiphospholipid Antibody 

Syndrome (CAPS) 
 

- In a small number of cases, there is an acute disseminated syndrome, 

with multiple vascular occlusions, associated with the presence of 

antiphospholipid antibodies. 

- Most cases present with renal dysfunction, cerebrovascular disease, 

myocardial infarction, and hypertension. The majority of patients 

reported a history of mild or inactive SLE. 

- Renal involvement in CAPS is much more frequent than usual APS, 

78% of cases. 

- The anticardiolipin IgG titers are elevated, and the lupus anticoagulant 

is positive. A precipitating event, such as a viral infection, use of 

medication, or the postpartum period, may be present in some cases. 

CAPS is fatal in 40% of cases. 

 

 





 

 

 

 

 

 

 

 

Chapter 8 
 

 

Lupus Overlap Diseases 
 

 

Overlap Syndrome 
 

- Defined by overlapping characteristics of SLE and other 

rheumatological diseases (scleroderma and polymyositis). Also called 

mixed connective tissue disease. 

- The diagnosis depends on the presence of autoantibodies against 

extractable nuclear antigens (anti-ENA; also called RNP) greater than 

1:600, and at least three of the following characteristic: hand edema, 

synovitis, myositis, Raynaud's phenomenon, and acrosclerosis. 

Recently, two more specific antibodies were described: U1-snRNP 

and hnRNP-A2. 

- Renal involvement was less frequent and often less severe than in 

SLE. It is usually more common in children (33-50%) than in adults 

(10-26%). 

- Renal manifestations are quite variable. Approximately 20% have 

mild proteinuria, with or without microscopic hematuria. One third of 

cases show intense proteinuria, with or without the full nephrotic 

syndrome. A few patients have typical changes of involvement by 

scleroderma: severe hypertension, thrombotic microangiopathy, and 

acute renal failure.  

- Two histological findings are described: 1) immune complex 

glomerulonephritis, which resemble the patterns found in SLE and 2) 

the vascular lesions are similar to those in scleroderma. In the 

glomerulus: membranous nephropathy (35-40%), mesangial lesions 
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(35%), membranoproliferative (7%), mesangial proliferative (7%), 

amyloidosis, minimal change disease, and crescentic 

glomerulonephritis. In vessels (small and medium): mucoid 

degeneration or intimal sclerosis (most common), hyperplasia of the 

media, and, more rarely, fibrinoid necrosis and myocardial infarction.  

 

Case: A 48-year-old woman with progressive dyspnea, arthralgia, 

Raynaud phenomena, and myalgia for two years. A urinalysis showed 3+ 

protein, a hematuria of 50-60/HPF, and a leukocyturia of 40-50/HPF. A 24-

hour urine collection revealed 1.1 g of protein. FAN, anti-SM and anti-RNP 

were positives and anti-DNA negative.  

Biopsy: GLOMERULI: 9 glomeruli show only mild mesangial 

hypercellularity. TUBULOINTERSTITIAL: focal mild interstitial fibrosis. 

VESSELS: arterioles with “onion skin” concentric appearance. 

IMMUNOFLUORESCE: diffuse moderate mesangial staining for IgA, IgG, 

IgM, C3, kappa, lambda, C1q. DIAGNOSIS: Class II LN and sclerodema 

(overlap syndrome).  

 

 

Figure 27. Masson's trichrome: glomeruli with mild mesangial hypercellularity and arteriole 

with hyperplastic arteriolosclerosis in a patient with overlap syndrome  

(SLE + scleroderma). 
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Lupus and HIV 
 

- Although the most common form of glomerular injury in HIV-

positive patients is the collapsing form of segmental 

glomerulosclerosis, some patients manifest a clinical and histological 

picture of lupus.  

- The pathogenesis is not completely understood. Possibilities: direct 

action of the virus, alteration of the immune system, or drug toxicity.  

- In addition to the renal lesion, HIV infection shares other features 

with SLE: anemia, leukopenia, multi-organ involvement, serositis, 

and renal disease. 

- Unlike LN, lupus associated with HIV primarily affects black men or 

children with perinatal infection caused by HIV. 

- Kidney disease presents with: hematuria, proteinuria, nephrotic 

syndrome, and renal failure. 

- The biopsy can reveal any existing class in LN (II, III, IV, V, III + V). 

Sometimes overlapping with a collapsing form may be present.  

- Together with SLE, concomitant vascular lesions, such as thrombotic 

microangiopathy and necrotizing arteritis, have been reported. 

 

 

Figure 28. Masson's trichrome: Proliferation, infiltration and deposits in a patient with class 

IV LN secondary to HIV.  
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Case: A 45-year-old white woman was diagnosed with HIV infection and 

followed up for 10 years. She was admitted in our hospital with face and lower 

limbs edema, gross hematuria, and asthenia. Serum laboratory exams showed: 

proteinuria 6g/24h; serum albumin 1.6 mg/dL; serum creatinine level 1.0 

mg/dL. Urinalysis revealed hematuria and leukocyturia. Anti-nuclear 

antibodies were negative and C3 was normal. 

Biopsy: GLOMERULI: endocapillary proliferation in all 12 glomeruli 

available in the kidney biopsy; 05 with leukocyte infiltration; 05 with 

subendothelial deposits; 02 with crescent. TUBULOINTERSTITIUM: mild to 

moderate diffuse interstitial fibrosis and tubular atrophy. VESSELS: moderate 

interstitial fibrosis. IMMUNOFLUORESCE: IgA (+2), IgG (+2), IgM (+), C3 

(++), kappa (2+), lambda (2+) and C1q (2+).  

 

 

Anca-Associated Nephritis 
 

- It should be suspected in any patient with LN associated with necrosis 

and crescents, but without prominent proliferation of endocapillary 

and subendothelial deposits. 

- ANCA react with components of cytoplasmic granules in neutrophils 

that express myeloperoxidase (MPO) or proteinase 3 (PR3). 

- We do not know if ANCA are the result of autoimmunity in lupus, or 

a stand-alone process. In fact, the incidence of ANCA in SLE ranges 

from 15-20%. On the other hand, patients with acute renal failure due 

to pauci-immune necrotizing and crescentic glomerulonephritis with 

ANCA seropositivity can present with positive lupus serologies. 

- ANCA-associated nephritis can also occur in drug-induced lupus. 

- Treatment: plasmapheresis and immunosuppressive therapy. 

 

 

Crescentic Glomerulonephritis in Lupus 

 

- Crescentic glomerulonephritis refers to the presence of crescents in 

>50% of glomeruli available in a kidney sample. According the 

pattern on the IF, crescentic glomerulonephritis is classified into 3 

types: pauci-immune (negative IF), mediated by immune complexes 

(granular pattern), and anti-GBM (linear pattern).  
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- Lupus is a secondary disease most commonly associated with 

crescentic glomerulonephritis, and is also the most common among 

those mediated by immune complexes. Crescents can be seen in 

56.5% of the biopsies in class III and IV, and generally affect more 

than 50% of the glomeruli in 12.9%. This last condition is more 

common in class IV LN. 

- The treatment is with high doses of steroids and cytotoxic drugs, as 

well as in other crescentic glomerulonephritis.  

- Regarding patients with class IV, but with less than or equal to 50% 

of the glomeruli having crescents, patients with lupus crescentic 

glomerulonephritis have: more acute onset, severe renal 

manifestations, less extra-renal involvement, lower serologic activity, 

more glomerular necrosis, tubular atrophy, interstitial fibrosis, 

leukocyte infiltration, less deposition of glomerular immune 

complexes, worse response to treatment, and worse renal survival. 

 

 

Figure 29. Masson's trichrome: cellular crescent with focal glomerular tuft necrosis in a 

glomerular without endocapilar proliferation.  

Case: A 36 year-old woman with SLE without kidney disease. She was 

admitted in our service for anasarca, gross hematuria, progressive dyspnea, 

oliguria, and fever. Laboratory exams at admission: creatinine 8.4 mg/dL. 

Urinalysis: protein +2; leukocytes 50-40 cells/PHF; numerous red blood cells. 
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Biopsy: GLOMERULI: all 08 glomeruli with cellular crescent and 

without prominent hypercellularity; 05 with focal glomerular tuft necrosis. 

TUBULOINTERSTITIAL: moderate to severe interstitial fibrosis and tubular 

atrophy. VESSELS: within normal limits. IMMUNOFLUORESCENCE: 

sparse weak granular for IgG and C3.  

 

 

Diabetes Mellitus and Lupus 
 

- The exact prevalence of diabetes mellitus in patients who use 

corticosteroids therapy is unknown, but is underestimated (1.5-47%).  

- The combination of SLE and DM is uncommon and can be associated 

with longer steroid use (especially a higher cumulative dose).  
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Chapter 9 
 

 

Other Glomerular Lesions 
 

 

Podocytopathies 
 

Podocytopathies should be suspected in lupus patients with marked 

nephrotic syndrome with abrupt onset; renal biopsy with minimal or no 

hypercellularity, in addition to diffuse foot process effacement, and without 

electron-dense deposits in the GBM. A striking feature of this entity is the 

prompt response to treatment with immunosuppressive drugs. It has been 

debated whether this entity is related to a type of mesangial lupus, or if it is a 

fortuitous finding. The concomitant occurrence of renal injury and the onset of 

clinical signs of SLE strengthen the former hypothesis. Another factor is the 

high activity of systemic cytokines of SLE in these patients.  

Case: A 41-year-old woman complaining of generalized edema and mild 

arthralgia for 5 months. She had proteinuria of 6-g/24 h, accompanied by 

leucocyturia (15-20 RBCs per high-power field). Serum creatinine was 1 

mg/dL, albumin 1 g/dL, and cholesterol 420 mg/dL. Serology was positive for 

ANA (1:400), and negative for anti-DNA and anti-Sm.  

Biopsy: GLOMERULI: 36 glomeruli, 9 of them with minimal 

hypercellularity. On EM, diffuse foot process effacement was seen and no 

electron-dense deposits was found. TUBULOINTERSTITIUM: within normal 

limits. BLOOD VESSELS: within normal limits. IMMUNOFLUORE-

SCENCE: low positivity in mesangium, global and diffuse, with anti-IgG, 

IgA, IgM, C3, and C1q antibody. Diagnosis: LN class II and lupus 

podocytopathy, histologically similar to minimal lesion disease. 
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Figure 30. Electron Microscopy: foot process effacement (arrows), and absence of 

subendothelial and subepithelial deposits.  

 

Amyloidosis 
 

- Like most chronic inflammatory diseases, secondary amyloidosis 

(AA) has been reported in patients with SLE. However, these have 

become very rare, probably due to advances in the treatment of SLE.  

- Serum amyloid A protein levels were significantly higher in SLE 

patients. 

- Inherited, infectious, and inflammatory bowel diseases, which are 

known to cause AA amyloidosis, should be ruled out. 
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IgA Nephropathy and Other 

Glomerulopathies 
 

- Excluding podocytopathies and amyloidosis, other glomerulopathies 

are rare. IgA nephropathy is the most common of these conditions. 

- Based on the relative frequency of both conditions, the coexistence of 

primary NIgA and SLE can be an occasional finding. Both conditions 

are characterized by the disorders of immune function, the presence of 

immune complexes, and the circulating anti-C1q antibodies, besides 

the involvement of genetic and environmental risk factors. 

- The majority of the cases described with this association reveal 

normal serum complement levels. 

- Immunohistological findings of NIgA include glomerular mesangial 

deposits of IgA usually accompanied by C3 and sometimes by IgG 

and IgM. LN is characterized by glomerular, vascular, and 

tubulointerstitial lesions, with deposition of all immunoglobulins 

(“full house” pattern), predominantly IgG, together with C1q, C3, and 

C4 complement fractions.  

 

 

Figure 31. IgA: Glomerulus with intense global mesangial staining with antisera for IgA. 
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Case: A 44-year-old woman diagnosed with lupus six months previously 

(fever, malar rash, photosensitivity, and oral ulcers). During the assessment 

presented with hematuria (15-20 RBCs per high-power field) and proteinuria 

(3 g/ 24 h). Positive ANA (1:800), anti-DNA non-reactive, and normal 

complement levels. 

Biopsy: GLOMERULI: 12 with only mild hypercellularity. TUBULE-

INTERSTITIUM: within normal limits. BLOOD VESSELS: within normal 

limits. IMMUNOFLUORESCENCE: IgA (+3) and C3 (+2) in a diffuse and 

global mesangial pattern. Diagnosis: primary IgA nephropathy. 

 

 



 

 

 

 

 

 

 

 

Chapter 10 
 

 

Lupus and Drugs 
 

 

Drug-Induced Lupus 
 

- Diagnosis of drug-induced lupus is based on 3 criteria: 1) absence of 

lupus before drug administration; 2) ANA develops during treatment, 

with at least one clinical feature of SLE; 3) clinical and laboratory 

improvement after interruption of treatment. 

- A host of drugs have been reported to cause lupus-like syndrome, 

including procainamide, hydralazine, isoniazid, methyldopa, and 

chlorpromazine. 

- Renal involvement is less frequent in drug-induced lupus than in SLE. 

- The histological pattern most commonly found is proliferative (focal 

or diffuse). Sometimes crescentic glomerulonephritis can also be 

found, including a necrotizing form associated with ANCA.  

 

 

Nephrotoxicity Due to Treatment  

with Chloroquine 
 

- Also called chloroquine-induced phospholipidosis. 

- Is clinically characterized by mild proteinuria, hematuria, and renal 

dysfunction. The disease is reversible after withdrawal of the drug. 

- May be accompanied by cardiomyopathy, proximal myopathy, 

keratopathy, retinopathy, and hearing loss. 
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- LM shows vacuolization of the podocyte cytoplasm, which had 

lamellar (myelin or zebra bodies) structures under 

electronmicroscopic observation. In the past, “myelin” bodies were 

described as pathognomonic of Fabry disease, but in addition to 

toxicity due to chloroquine, they also appear in nephropathy caused 

by silica, gentamicin and amiodarone.  

- Patients with chloroquine-induced phospholipidosis have the same 

“myelin” deposits in biopsies of skeletal muscle.  

 

 

Figure 32. Electron Microscopy: laminated intra-cytoplasmic inclusions („zebra bodies‟) 

within podocytes.  

Case: A 56-year-old woman reports having SLE for about 10 years, 

without renal involvement, under treatment with prednisone and chloroquine 

since then, currently with active renal disease, and requiring biopsy for 

guidance of therapy. 
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Biopsy: GLOMERULI: all glomeruli showed only large podocytes with 

vacuolated cytoplasm. TUBULE-INTERSTITIUM: within normal limits. 

BLOOD VESSELS: within normal limits. IMMUNOFLUORESCENCE: 

negative. Electron Microscopy: zebra bodies inclusions within podocytes. 

Diagnosis: nephrotoxicity due to chloroquine. 
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