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This normal glomerulus is stained with PAS to highlight basement
membranes of glomerular capillary loops and tubular epithelium. The
capillary loops of this normal glomerulus are well-defined and thin. :
The endothelial cells are seen in capillary loops. The mesangial This is a normal glomerulus by light microscopy. The glomerular

regions are of normal size. Podocytes are present and forming the capillary loops are thin and delicate. Endothelial and mesangial cells

Visc_erta'lepifrs"lé_" T“”ﬁce- Bowman's space is seen along with are normal in number. The surrounding tubules are normal. Life is
S i https://webpath.med.utah.edu/RENAHTML/RENALIDX.htmI#8
Bagits e S = 7 A
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https://www.renalfellow.org/2019/01/04/kidney-biopsy-of-the-month-what-is-normal/




Focal or Diffuse
Mesangioprolifertive

/ Glomerulonephritis \

Histologically Focal or Diffuse Focal or Diffuse
Normal =3 Proliferative or Necrotizing =3  Sclerosing
Glomeruli Glomerulonephritis Glomerulonephritis
Crescentic
Glomerulonephritis

Frequency in Biopsy Specimens

Asymptomatic Rapidly Chronic
Hematuria and/or Acute Progressive Nephritis
Proteinuria Nephritis Nephritis or ESRD

Spectrum of Clinical Manifestations

] ~ Rlennette JC. UNC, Tutorial 2010
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Differential diagnosis of glomerular
diseases

SLE
IgA nephropathy
Minimal
change Diabetic Post-streptococcal Anti-GBM
nephropathy nephropathy MCGN glomerulonephritis  disease
FSGS
Small-
Mambranous vessel
nephropathy vasculitis
Amyloid
@ W
Mechanism
o Injury 10 podocytes Haomaturia
* Changed architecture
Scarring
Deposition of matrix Proteinuria

or other elements

Colledge et al: Davidson's Principles and Practice of Medicine, 21st Edition
Copyright © 2010 by Churchill Livingstone, an imprint of Elsevier Ltd. ANl nghts reserved,
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| Jennette JC, UNC sl
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Sensitivity and Specificity of Pathologic Findings to
FU” house pa’ttern' Diagnose Lupus Nephritis

= rr o o rr
O l ' @ 1 l | Satoru Kudose ([, ! Dominick Santoriello,” Andrew S. Bomback,> M. Barry Stokes, " Viveffe D. D'Agati, T and
3 G 3 G -I. q . u G Glen 5. Markowitz"
o s Nt IS O’\Ilslr.nl

’
A 3 ‘x‘ u l | 9 l I b3l I l | eeed u acﬂ d objectives In 2012, the Systemic Lupus International Collaborating Clinics proposed that
-I. v 9 |nﬂlepre,enf_enfp{mllveANA(:ranh-dsDNAanhbndy issufficientto diagnose SLE. However,
-a

lhl\ ',Iand One” kidney biopsy criterion is problematicbecause the ISN /RPS classification does not specifically

, o deflne |up n('_‘])hl'lll‘a W(-_' investigated lhe L()mblnall(:n of pathologic features with optimal sensitivity and
Z + 064 g3Udu 8 d _doales U LA .
o EGIBI‘I setling, participants, & measurements Three hundred consecutive biopsies with lupus nephritis and

(@)

’ Jritemporaneous biopsies with nonlupus glomerulopathies were compared. Lupus nephritis was diagnosed
9 a' @ u 9 |f e wgs a clinical diagnosis of SLE and kidney biopsy revealed findings compatible with lupus nephritis.

ontrol group consisted of consecutives biopsies showing diverse glomerulopathies from patients without

SLE including IgA nephropathy, membranous glomerulopathy, pauci-immune glomerulonephritis, membra-

rr 770 ™,
~ noproliferative glomerulonephritis (excluding C3 GN), and infection-related glomerulonephritis. Sensitivity and
x a' 3 G u 9 w m a specificity of mdividual pathologic features and combinations of features were computed.
° A ~ = ) Resulls “haracteristic features of lupus nephritis were identified: “full-house” staining by immunofluores-
U 3 u G d q a. 9 l | e i e -I- l | U L(-_',l e (-_'Clq‘dalnlng, extraglomerular deposits, combined subendothelial and subepithelial deposits, and

d()l.he = tubdloreticular inclusions, each with sensitivity ranging from 0.68 to (.80 and specificity from 0.8 to
0.96. The presence of at least two, three, or four of the five criteria had a sensitivity of .92, 0.8, and 0.66 for the
~ o ~ rrrr

H‘ U J_ G g u G U 2 G LUJJ_ Lﬂ] e_ LuJ(lJJ.d.agmm' flupu:inep}_u‘iliﬁ,and-a:i]-:recificil)'(:f(}.B‘J,-{}.‘JS,and{}.‘){'l.

Concli®i0ns In conclusion, combinations of pathologic features can distinguish lupus nephritis from nonlupus

gl(:merulnpalhle, with high specificity and varying sensitivity. Even with stringent criteria, however, rare

o ~
u l ' e ﬂ l | 9 u d m e mg % 2 ﬁ, of nonlupus glomerulopathies may exhibit characteristic features of lupus nephritis.
CJASN 14: 1605-1615, 2019. doi: https:/ /doi.org/102215/CIN.01570219
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Post card sent from Ed Lewis to Mel Schwrtz while Ed Lewis

was at the 1980 ISKDC Meeting
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The Classification of Glomerulonephritis in Systemic Lupus
Erythematosus Revisited

JAN J. WEENING.* VIVETTE D. D’AGATL' MELVIN M. SCHWARTZ }

SURYA V. SESHAN.S CHARLES E. ALPERS.| GERALD B. APPEL.T JAMES E. BALOW *
JAN A. BRUIIN,** TERENCE COOK,” FRANCO FERRARIO.® AGNES B. FOGO.
ELLEN M. GINZLER I LEE HEBERT.™ GARY HILL.* PRUE HILL.##*

1. CHARLES JENNETTE.''" NORELLA C. KONG.* PHILIPPE LESAVRE. %

MICHAFL LOCKSHIN.! LAI-MENG LOOLI HIROFUMI MAKINO.™ LUIZ A. MOURA **
and MICHIO NAGATA®** ON BEHALF OF THE INTERNATIONAL SOCIETY OF
NEPHROLOGY and RENAL PATHOLOGY SOCIETY WORKING GROUP ON THE
CLASSIFICATION OF LUPUS NEPHRITIS

Table

3. International Society of Nephrology/Renal Pathology Society Classification of Lupus Nephritis (LN)t

Class |

Class Il

v

ass Il

rr
Class IV

uy

Class V

Class V1

Minimal mesangial LN
Normal glomeruli by light microscopy (LM), but mesangial immune deposits by immunofluorescence microscopy (IF).

Mesangial proliferative LN
Purely mesangigl hypercellularity of any degree of mesangial matrix expansion by LM, with mesangial immune deposits.

'[Erlm:l\tbj few isolated sgbepithelial or tijdothe al depogs visible by IF or electron microscopy (EM), but not by
Focal * E q

Active or inactive focal, segmental or global endo- or extracapillary glomerulonephritis (GN) involving <50% of all glomeru-
li, typically with focal subendothelial immune deposits, with or without mesangial alterations.

11l (A): Active lesions: focal proliferative LN

11 (A/C): Active and chronic lesions: focal proliferative and sclerosing LN

111 (C): Chronic inactive lesions with glomerular scars: focal sclerosing LN

Diffuse LN*

Active or inactive diffuse, segmental or global endo- or extracapillary GN involving =50% of all glomeruli, typically with
diffuse subendothelial immune deposits, with or without mesangial alterations. This class is divided into diffuse segmental
<_IV—+LN hen =50% of the involved glomeru ‘)mve segmental lesions, and diffuse global (IV-G) LN when =50% of the

igvolged glomgruli have globaj lesions. Segmgntajis defiged as a glomerular lesion that involves less than half of the
mgrulal tu ThSass i es cases withfdififjse looy osits but with little or no glomerular proliferation.
Iv- ActwfesioNeddiffus mental prolifehm#e LI

IV-G (A): Active lesions: diffuse gltbal proliferative LN

IV-S (A/C): Active and chronic lesions: diffuse segmental proliferative and sclerosing LN

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

IV-S (C): chronic inactive lesions with scars: diffuse segmental sclerosing LN

IV-G (C): chronic inactive lesions with scars: diffuse global sclerosing LN

* Indicate the proportion of glomeruli with active and with sclerotic lesions

* Indicate the propartion of glomeruli with fibrinoid necrosis and/or cellular crescents

* Indicate and grade (mild, moderate, severe) tubular atrophy, interstitial inflammation and fibrosis, severity of arteriosclerosis
or other vascular lesions

Membranous LN

Global or segmental subepithelial immune deposits or their morphologic sequelae by LM and by IF or EM, with or without
mesangial alterations

Class V LN may occur in combination with class Ill or IV in which case both will be diagnosed; may show advanced sclero-
sis

Advanced sclerotic LN

=90% of glomeruli globally sclerosed without residual activity
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TABLE 14.7 Frequencies of histologic patterns of lupus nephritis (ISN/RPS classification)
Hlsmluglr type (%0)

Number of (llass C las.s. lm.s Class\C lnsa IV- Class IV- Class Class

Study patients G Vv VI

Markowitz 640 < 1% 7.8% 1?7*5——%’10 _ — 15% <1%

(234)

Kojo (221) 99 3% 13% 9% 66% 20% 46% 8% 1%

Yokoyama 60 15% 17% 13% 38% 10% 28% 17% —

(215)

Seshan (193) 16% 21% 29% 3%
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Clinical Outcome of Three Discrete
Histologic Patrterns of Injury in Severe
Lupus Glomerulonephritis

P, Stephen M. Bonsib MO,

Class I'V-S versus class IV-G lupus nephritis: Clinical and
morphologic differences suggesting different pathogenesis

GARY S. HILL, MICHEL DELAHOUSSE, DOMINIQUE NOCHY. and JEAN BARIETY

Hépital Euronéen Georees Pompidou. and INSERM Unité 652. Paris. France: and Hépital Foch. Sursenes. France

New Subcategories of Class IV Lupus Nephritis: Are There Clinical,
Histologic, and Outcome Differences?

Bharati Mittal, MD, Shelley Hurwitz, PhD, Helmut Rennke, MD, and Ajay K. Singh, MD
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Original Article

Clinical impact of repeat renal biopsies in patients with
lupus nephritis: Renal biopsy is essential especially later

in the course of the disease
Smaragdi Marinaki' @, Eleni Kapsia' &, George Liapis? ®, Hariklia Gakiopoulou? ®, Chrysanthi Skalioti' ®,
Kyriaki Kolovou' &, John Boletis'
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Anders and Weening Arthritis Research & Therapy 2013, 15:108 Og @
http://arthritis-research.com/content/15/2/108 . ar !l t I
researc erapy

Kidney disease in lupus is not always ‘lupus nephritis’

Hans-Joachim Anders*' and Jan J Weening®

See related research by Song et al, http://arthritis-research.com/content/15/1/R12
A Oyd-5P Uesg UGgshasgg Urs beeyel 3
HealsgogqUUs YdUsgieegg UBKsa G Uxs Ua
"U)} UsrarUFSGSH )J~1%Uca EAKs

. o
A O oo U d 3 h CI G 9 Table 1. Types of kidney disease in patients with systemic

lupus erythematosus

U U :l_ G & b 'X’ 9 oP € 9 9 :I_ ¢ U Immune complex glomerulonephritis (lupus nephritis’)
L, o Immune complex tubulointersitial nephritis
u Cp 9 Y 8 U u d, 3 U u :I_ 0 U 9 u U Minimal change nephrotic syndrome

Thrombotic microangiopathy

u ‘B E dj Infe-:t'ousas-:en-dingj[dﬂulcinterSTit'a disease
~ ~ Opportunistic renal infections
¥l ga 5] 93UseaU .

Renal drug-induced toxicity

c:

Renal injury due to concomitant disease (for example, hypertension and
diabetes mellitus)

~ Amyloidosis
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