MEMBRANOUS GLOMERULONEPHRITIS,
A CLINICO-PATHOLOGICAL STUDY

Thesis Submitted in partial fulfillment of

Master Degree in Pathology

By
Rania Helmy Rashad Mohamed

M.B, B.Ch., Faculty of Medicine, Alexandria University

Under Supervision of

Prof. Dr. Amir Ahmed Fouad Sedky

Professor of Pathology
Faculty of Medicine
Ain Shams University

Prof. Dr. Nadia Galal El-Hefnawy

Professor of Pathology

Faculty of Medicine
Ain Shams University

Faculty of Medicine
Ain Shams University
2007



Contents &5

Contents
Page

-INTRODUCTION ..., 1
-AIMOF THEWORK ... 3
-REVIEW OF LITERATURE ... 4
e Renal Histology...............coooooviii e 4
o Glomerular DiSEases ..o, 11
e Membranous Glomerulonephritis .................... 14
0 NOSOIOGY.........oovooveoeecceeeeeeeeeeeeee 14
o Idiopathic Membranous Glomerulonephritis | 15
= Clinical Features ....................... 15
= Genetic ASPECtS........c...co.coovovvevnnen... 18
= Pathologic changes ...................... 19
* Gross Appearance ... 19
* Light Microscopy...........c........ 20
* Imunopathologic findings ....... 27
* Electron Microscopic Findings 28
= Evolution of the Glomerular Lesion 34
= Prognostic Indicators...................... 42

= Different Primary and Secondary
outcomes in the Subtypes of MN 50
= Etiology and Pathogenesis ............ 51
= Clinical Course............c.ccceeeeevn. 54
= Effects of Therapy...........cccccooeve.. 56




Contents &5

= Relation Between Response to
Therapy and the Subtypes of

Idiopathic MGN....................... 57
= Secondary forms of MGN ............. 60
* Hepatitis B Virus and MGN....... 60
* Hepatitis C Virus and MGN....... 61
* MGN in Lupus Patients............... 63
*Syphilis........ccccooooiiii 66

* MGN in Transplanted Kidneys 67

* Allogenic Hematopoietic Stem
Cell Transplantation.................... 69

* Gold therapy in MGN.................. 70
* Penicillamine Therapy and MGN 71
* Epithelial Neoplasia and MGN 73

* Sarcoidosis and MGN.................. 75

* Sjogren Syndrom and MGN...... 76
- PATIENTS AND METHODS.............cocoooiiiiie. 77
=RESULTS e 79
=DISCUSSION ......oooviiiiiiiieeee e 130
- CONCLUSION .....ooooiiiiieeeeeeeee e, 139
= SUMMARY oot 140
-REFERENCES ..o 143
- ARABIC SUMMARY ..o,




List of Abbreviations &5

List of Abbreviations

ACE Angiotensin Converting Enzyme

AMGN Advanced Membranous Glomerulo — Nephritis
ANOVA | Analysis of Variance test

ARB Angiotensin Receptor Blockers

ASCT Allogeneic Stem Cell Transplantation

ASUH Ain Shams University Specialized Hospital
BCL Bucillamine

C3 Complement 3

CICs Circulating Immune Complexes

CL Capillary Lumen

CR Complete Remission

DAB Diaminobenzidine tetrachloride

EM Electron Microscope

EMGN Early Membranous Glomerulo-Nephritis
EMT Epithelial Mesenchymal Transition

ESKD End Stage Kidney Disease
ESRF End-Stage Renal Failure

FSGS Focal Segmental Glomerulo-Sclerosis
GBM Glomerular Basement Membrane
GECs Glomerular Visceral Epithelial Cells
GN Glomerulo-Nephritis

H&E Haematoxylin and Eosin Stain
HBcAg Hepatitis B core Antigen
HBeAg Hepatitis B envelope Antigen
HBsAg Hepatitis B Surface Antigen

X




List of Abbreviations &5

HBV
HCV
HTN
IF
IgA
IgG
IgM
IVIG
LM
LMG
MAC
MGN
MHC
MN
MPGN

NEP
No.
NS
PAS
PDGF
PR
RA
RBCs
Sig
SLE

Hepatitis B Virus

Hepatitis C Virus

Hypertension

Immuno — Fluorescence
Immunoglobulin A
Immunoglobulin G
Immunoglobulin M

Intra-Venous Immuno-Globulin
Light Microscope

Lupus Membranous Glomerulonephritis
Membrane Attack Complex
Membranous Glomerulo-Nephritis
Major Histocompatibility Complex
Membranous Nephropathy
Membrano-Proliferative Glomerulo-Nephritis
Number

Neutral Endo-Peptidase

Number

Non Significant

Periodic Acid Schiff Stain

Platelet Drived Growth Factor
Partial Remission

Rheumatoid Arthritis

Red Blood Cells

Significant

Systemic Lupus Erythematosus




List of Abbreviations &5

SNGFR
SRNS
TGFp
UTI
VEGF
(X = SD)
X7
WHO

Single Nephron Glomerular Filtration Rate
Steroid Resistant Nephrotic Syndrom
Transforming Growth Factor 3

Urinary Tract Infection

Vascular Endothelial Growth Factor

Mean + Standard Deviation

Chi-Square Test

World Health Organization

xi




List of Figures &5

List of Figures

Fig. .

Title Page
No.
(1) | A diagram of normal glomerular capillary .......... 5
(2) | A diagram of normal glomerulus ......................... 7

(3) [ Electron micrograph shows epithelial foot proc-
esses and endothelial cell pores .................. 10

(4) | Electron micrographs show subtypes of
idiopathic membranous nephropathy ................ 33

(5) [ Electron micrographs show pathological phases
of electron-dense deposits in idiopathic
membranous nephropathy ..., 36

(6) | A diagram of the outcomes of homogeneous
and heterogeneous types of idiopathic
membranous nephropathy ..., 50

(7) | Schema of electron microscopic findings in
subtypes of idiopathic membranous nephropathy... 58

(8) | Normal glomerulus (H & E x 250) .................... 85

(9) | Idiopathic MGN, a glomerulus with mild
thickening of capillary walls (toluidine blue x
250) e, 86

(10) | Idiopathic MGN, a glomerulus with moderate
diffuse capillary wall thickening (H & E x 400) 93

(11) | Positive granular capillary wall staining for IgG
(IgG X 400) ..o, 95

Continued

Vi




List of Figures &5

(12) | MGN for 1gG and complement collect by
IMmunofluoresence ..., 96

(13) | A diagram of stages of homogeneous group ...... 94

(14) | Electron micrograph of a glomerulus from a
case of idiopathic MGN stage | (homogeneous
type) [Neg Mag 10000] .........coocoovviceiiiiec e 97

(15) | Electron micrograph of a glomerulus from a
case of idiopathic MGN stage 1l (homogeneous
type) [Neg Mag 4600] ............c.ocoovoveviieiel 98

(16) | A diagram of stages of heterogeneous group ...... 99

(17) | Electron micrograph of a glomerulus from a
case of idiopathic MGN stage Il (hetero-
geneous type) [Neg Mag 2800] ............... 100

(18) | Electron micrograph of a glomerulus from a
case of idiopathic MGN stage Il (hetero-
geneous type) [Neg Mag 4600] ............... 101

(19) | Electron micrograph of a glomerulus from a
case of idiopathic MGN stage IV [Neg Mag

200007 ..o 102
(20) | Electron micrograph of the same case of

idiopathic MGN stage IV [Neg Mag 10000] ...... | 103
(21) | MGN secondary to SLE (H & E x400) ............. 110

(22) | MGN secondary to SLE (toluidine blue x 400) 111
(23) | MGN secondary to HBV (toluidine blue x 200) | 112

(24) | Electron micrograph of a glomerulus from a case
of MGN secondary to SLE [Neg Mag 3600] ........ 114

Continued

Vil



List of Figures &5

(25)

(26)

(27)

(28)

(29)

(30)

31)

Electron micrograph of a glomerulus from a
case of MGN secondary to SLE [Neg Mag

A diagram of lupus cases according to Modified
WHO classification .................cccccooeieiiennn,

% of Gender (male & female) in the homo-
geneous, heterogeneous and secondary groups

% of nephrotic syndrome, HIN, and proteinuria
in the studied groups ...,

% of mild, moderate, moderate-marked &
irregular thickening of the glomerular capillary
walls in the homogeneous & heterogeneous
GPOUPS oo,

% of segmentally and globally sclerotic glom-
eruli in the studied groups .............cccoceeeveveenen.

% of tubulointerstitial reaction, and vascular
hypertensive changes in the studied groups .........

115

117

119

119

123

125

128

viii




List of Tables &5

List of Tables
nglle Title Page
(1) | Glomerular diseases ............ccccoovvivmiciicennns 11
(2) | Modified WHO classification of lupus nephritis. | 65
(3) | Homogeneous subtype of idiopathic MGN ... 80
(4) | Clinical data of homogeneous subtype of
idiopathic MGN ... 81
(5) | Total urinary protein/day of homogeneous
subtype of idiopathic MGN ..., 82
(6) | Serum creatinine of homogeneous subtype of
idiopathic MGN ..., 82
(7) | LM findings of the glomeruli in homogeneous
subtype of idiopathic MGN ............................. 83
(8) | LM findings of the interstitium in homogeneous
subtype of idiopathic MGN ............................. 84
(9) | Heterogeneous subtype of idiopathic MGN ... 88
(10) | Clinical data of heterogeneous subtype of
idiopathic MGN ..., 89
(11) | Total urinary protein / day of heterogeneous
subtype of idiopathic MGN .............................. 90
(12) | Serum creatinine of heterogeneous subtype of
idiopathic MGN ... 90
(13) | LM findings of the glomeruli in heterogeneous
subtype of idiopathic MGN ......................... 91

Continued




List of Tables &5

(14) | LM findings of the interstitium in

heterogeneous subtype of idiopathic MGN ... 92
(15) | Stages of homogeneous cases of idiopathic
MGN .o, 94
(16) | Stages of heterogeneous cases of idiopathic
MGN ..o, 99
(17) | Secondary MGN ...........cocooooiiiiiieee 105
(18) | Clinical data of secondary MGN ...................... 106
(19) | Total urinary protein/day in secondary MGN 107
(20) | Serum creatinine in secondary MGN ............... 107
(21) | LM findings of the glomeruli in secondary
MGN Lo, 109
(22) | LM findings of the interstitium in secondary
MGN Lo, 109
(23) | Leading causes of secondary MGN ................. 113
(24) | Classification of lupus patients ..................... 116
(25) | Lupus cases according to Modified WHO
classification .................ccocoooeieiciecc e 117

(26) | Comparison between homogeneous, hetero-
geneous and secondary groups regarding the

clinical data ... 118
(27) | Comparison between the studied groups
regarding blood pressure measurements .......... 120

(28) | Comparison between the studied groups
regarding total urinary protein/day and serum
CreatiniNe .........c.ccoovovoiiec e 121

Continued




List of Tables &5

(29)

(30)

(31)

(32)

(33)

(34)

Comparison between homogeneous & hetero-
geneous groups regarding thickening of the
glomerular capillary walls by (LM) .................

Comparison between the studied groups
regarding (LM) findings of the glomeruli .........

Comparison between the studied groups
regarding number of segmentally and globally
sclerotic glomeruli ...,

Comparison between the studied groups
regarding (LM) findings of the interstitium .....

Relation between serum creatinine and
secondary group of patients .............c.ccc.cooo......

Relation between serum creatinine and WHO
classes of lupus patients ................cc.cccoee...

122

124

126

127

129

129




Table (3). Homogeneous subtype of idiopathic MGN :
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Table (17). Secondary MGN.
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