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International Society of Nephrology/Renal Pathology Society
2003 Classification of Lupus Nephritis

Department of Pathology, Hanyang University College of Medicine, Seoul, Korea

The new revised classification of glomerulonephritis in systemic lupus erythematosus under
the auspice of the International Society of Nephrology and the Renal Pathology Society (ISN/
RPS) was proposed in 2003. The revised classification preserves the simplicity of the original
WHO classification, incorporates selective refinements concerning activity and chronicity from
the 1982 and 1995 revisions, and adds a number of new modifications. Overall, it bears a strong
similarity to the 1974 classification, but introduces several important modifications concerning
quantitative and qualitative differences between class Ill and IV lesions. The new classifica-
tion provides a clear and unequivocal description of the various lesions and classes of lupus
nephritis as well as definitions for diagnostic terms. This review is introduced the ISN/RPS
2003 classification which will facilitates accurate communication between pathologists and
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Table 1. Original World Health Organization (WHO) classifica-
tion of lupus nephritis (1974)

Class | Normal glomeruli (by LM, IF, EM)
Class Il Purely mesangial disease
a. Normocellular mesangium by LM but mesangial
deposits by IF or EM
b. Mesangial hypercellularity with mesangial deposits by
IF or EM

Class Il Focal proliferative glomerulonephritis (<50%)
Class IV Diffuse proliferative glomerulonephritis (>50%)
Class V Membranous glomerulonephritis

LM, light microscopy; IF, Immunofluorence; EM, Electron microscopy.
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Table 2. World Health Organization morphological classification
of lupus nephritis (modified in 1982, 1995)

Class | Normal glomeruli

(a) Nil (by all techniques)

(b) Normal by LM, but deposits by EM or IF

Pure mesangial alterations (mesangiopathy)

(a) Mesangial widening and/or mild hypercellularity (+)

(b) Moderate hypercellularity (++)

Focal segmental glomerulonephritis (associated with
mild or moderate mesangial alteration)

(a) Active necrotizing lesions

(b) Active and sclerosing lesions

(c) Sclerosing lesions

Diffuse glomerulonephtritis (severe mesangial, endocapil-
lary, mesangiocapillary proliferation and/or extensive
subendothelial deposits)

(a) Without segmental lesions

(b) With active necrotizing lesions

(c) With active and sclerosing lesions

(d) With sclerosing lesions

Diffuse membranous glomerulonephritis

(a) Pure membranous glomerulonephritis

(b) Associated with lesions of category Il (a or b)

Advanced sclerosing glomerulonephritis

Class |l

Class Il

Class IV

Class V

Class VI

EM, Electron microscopy; IF, immunofluorescence; LM, light microscopy.

Table 4. Abbreviated International Society of Nephrology/Renal
Pathology Society (ISN/RPS) classification of lupus nephritis
(2003)

Class | Minimal mesangial lupus nephritis

Class Il Mesangial proliferative lupus nephritis

Class Il Focal lupus nephritis*

Class IV Diffuse segmental (IV-S) or global (IV-G) lupus nephritis'
Class V Membranous lupus nephritis*

Class VI Advanced sclerosing lupus nephritis

Indicate and grade (mild, moderate, severe) tubular atrophy, intersti-
tial inflammation and fibrosis, severity of arteriosclerosis or other vas-
cular lesions.

*Indicate the proportion of glomeruli with active and with sclerotic lesions;
'Indicate the proportion of glomeruli with fibrinoid necrosis and cellular
crescents; ‘Class V may occur in combination with class Il or IV, in which
case both will be diagnosed.
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Table 3. International society of nephrology/renal pathology soci-
ety 2003 classification of lupus nephritis

Class |

Class I

Class Il

Class IV

Class V

Class VI

Minimal mesangial lupus nephritis

Normal glomeruli by light microscopy, but mesangial
immune deposits by immunofluorescence

Mesangial proliferative lupus nephritis

Purely mesangial hypercelllularity of any degree or me-
sangial matrix expansion by light microscopy, with
mesangial immune deposits

A few isolated subepithelial of subendothelial deposits
may be visible by immunofluorescence or electron
microscopy, but not by light microscopy

Focal lupus nephritis

Active or inactive focal, segmental or global endo or
extracapillary glomerulonephritis involving <50% of all
glomeruli, typically with focal subendothelial immune
deposits, with or without mesangial alterations

Class Ill (A) Active lesions: focal proliferative lupus
nephritis

Class Ill (A/C) Active and chronic lesions: focal prolifera-
tive lupus nephritis

Class Il (C) Chronic inactive lesions with glomerular scars

Diffuse lupus nephritis

Active or inactive focal, segmental or global endo- or extra
capillary glomerulonephritis involving >50% of all
glomeruli, typically with diffuse subendothelial immune
deposits, with or without mesangial alterations. This is
divided into diffuse segmental when (IV-S) lupus nephritis
>50% of the involved glomeruli have segmental lesions
(<50% of tuft involvement), and diffuse global (IV-G)
when >50% of the involved glomeruli have global
lesions (=50% of tuft involvement). This class includes
cases with diffuse wire loops but with little or no glomerular
proliferation

Class IV-S (A) Active lesions: diffuse segmental proliferative
lupus nephritis

Class IV-G (A) Acitive lesions: diffuse global proliferative
lupus nephritis

Class IV-S (A/C) Active and chronic lesions: diffuse segmen-
tal proliferative and sclerosing lupus nephritis

Class IV-G (A/C) Active and chronic lesions: diffuse global
proliferative and sclerosing lupus nephritis

Class IV-S (C) Chronic inactive lesions with scars: diffuse
segmental sclerosing lupus nephritis

Class IV-G (C) Chronic inactive lesions with scars: diffuse
global sclerosing lupus nephritis

Membranous lupus nephritis

Global or segmental subepithelial immune deposits or
their morphological sequelae by light microscopy, with
or without mesangial alteration

Class V lupus may occur in combination with classes Il or
IV in which case both will be diagnosed

Class V lupus may show advanced sclerosis

Advanced sclerotic lupus nephritis

>90% of glomeruli globally sclerosed without residual activity
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Table 5. Definitions

Diffuse: A lesion involving most (>50%) glomeruli

Focal: A lesion involving <50% of glomeruli

Global: A lesion involving > half of the glomerular tuft

Segmental: A lesion involving < half of the glomerular thft

Mesangial hypercellularity: At least three mesangial cells per mesan-
gial region in a 3 micron thick section

Endocapillary proliferation: Endocapillary hypercellularity due to increas-
ed number of mesangial cells, endothelial cells, and infiltrating mono-
cytes, and causing narrowing of the glomerular capillary lumina

Extracapillary proliferation or cellular crescent: Extracapillary cell pro-
liferation of more than two cell layers occupying one fourth or more
of the glomerular capsular circumference

Karyorrhexis: Presence of apoptotic, pyknotic, and fragmented nuclei

Necrosis: A lesion characterized by fragmentation of nuclei or disrup-
tion of the GBM, often associated with the presence of fibrin-rich
material

Hyaline thrombi: Intracapillary eosinophilic material of a homogeneous
consistency by which immunofluorescence has been shown to
consist of immune deposits

Proportion of involved glomeruli: Intended to indicate the percentage
of total glomeruli affected by lupus nephritis, including the glomeruli
that are sclerosed due to lupus nephritis, but excluding ischemic
glomeruli with inadequate perfusion due to vascular pathology se-
parate from lupus nephritis
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Fig. 1. Lupus nephritis class Il. A glomerulus shows mild mesan-
gial hypercellularity due to mesangial proliferation (PAS).
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Fig. 2. Lupus nephritis class Ill (A). Two glomeruli show mesangial
hypercellularity and one glomerulus with segmental endocapillary
hypercellularity and early segmental necrosis (methenamine silver).
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Fig. 3. Lupus nephritis class V and Il (A). Note segmental endocapillary proliferation and diffuse thickening of glomerular capillary walls
with ‘spikes’ (methenamine silver).
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Fig. 4. Lupus nephritis class IV-S (A) Two glomeruli show segmental
endocapillary and mesangial hypercellularity, and leukocyte
influx (methenamine silver).
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Fig. 5. (A) Lupus nephritis class IV-G (A). A glomerulus shows global endocapillary and mesangial hypercellularity, matrix expansion, leuko-
cytic infiltration and segmental wireloop lesion. Interstitial infiltration of lymphocytes and plasma cells is seen. (B) Lupus nephritis class
IV-G (A). A glomerulus shows global endocapillary proliferation, leukocyte influx, thickened capillary walls with wireloop lesions and hya-
line thrombi. (C) Lupus nephritis, class IV-G (A/C). A glomerulus showing global endocapillary proliferation, matrix expasion with apoptotic
bodies and tuft adhesion (PAS). (D) Lupus nephritis, class IV-G (A/C). Noted a glomerulus with global endo- and extracapillary prolifera-
tion, double contour, segmental sclerosis, and focal disruption of Bowman'’s capsule. Marked interstitial inflammatory infiltration and tubular
atrophy are associated (methenamine silver).

Fig. 6. (A) Lupus nephritis class V-G (A) Most glomeruli with widespread wireloop lesions, but without marked endocapillary leukocyte
influx or hypercellularity (PAS). (B) Higher magnification illustrates a glomerulus with wireloops (PAS).
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Fig. 7. Lupus nephritis class V. (A) Membranous lupus nephritis shows thickened glomerular capillary wall with subepithelial fuchsinophilic
deposits (Masson’s trichrome). (B) Closeup view of membranous lupus nephritis shows massive subepithelial fuchsinophilic deposits along
the peripheral capillary loops (Masson’s trichrome, x 1,000). (C and D) Electron microscopic photos reveal numerous subepithelial elec-
tron dense deposits scattered along the glomerular capillary loops. There are mesangial deposits and occasional subendothelial electron
deposits, suggesting lupus nephritis class V and early Il (Original magnification, (C) x 10,000, (D) x 18,000).
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Fig. 8. Lupus nephritis class IIl (A) and V. (A) Glomeruli showing membranous lupus nephritiis with diffuse thickening of glomerular capil-
lary wall combined with segmental endocapillary and mesangial hypercellularity and early cellular crescents (PAS). (B) Note subepithe-

lial deposits and ‘spikes’ with tuft adhesion (methenamine silver).

Fig. 9. Lupus nephritis class IV-G (C). Most glomeruli show advanc-
ed sclerotic change with fibrocellular and fibrous crescents. Diffuse
tubular atrophy and interstitial fibrosis can be seen (Masson’s tri-
chrome).
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Table 6. Activity and chronicity index (by Austin et al.)

Index of activity (0-24) Index of chronicity (0-12)

Endocapillary hypercellularity (0-3)
Leukocyte infiltration (0-3) Fibrous crescents (0-3)
Subendothelial hyaline deposits (0-3) Tubular atrophy (0-3)
Fibrinoid necrosis/ karyorrhexis (0-3) x 2 Interstitial fibrosis (0-3)
Cellular crescents (0-3) x 2

Interstitial inflammation (0-3)

Sclerotic glomeruli (0-3)
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