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Abstract 
 

 
Glomerulonephritis (GN) remains as a major cause of morbidity and mortality 

from renal disease in many parts of the world, particularly in the tropical and 

subtropical regions. According to several local registries and sporadic publications, it 

seems to be responsible for 23.2 to 58.4% of patients on regular dialysis in the 

tropics, compared to contemporary figures of around 16-18% in the United States and 

9-15% in Europe. Its prevalence among dialysis patients in Egypt has been reported 

as 16.6% in 1998. 

The incidence of biopsy proven GN varies in different geographical areas, is 

affected by socioeconomic condition, race, indication for renal biopsy and differences 

in genetic susceptibility and environmental exposure. Recent studies reported a 

changing pattern of incidence of GN in different parts of the world. 

Our study aimed to obtain a comprehensive review of the incidence of biopsy 

proven glomerulonephritis in Cairo University hospital over the last 5 years from July 

2003-July 2008. (924 renal biopsies). The mean age was 26.5+14.6 years. As regard 

gender: 437 male and 487 female patients. 

In our retrospective study focal and segmental glomerulosclerosis [FSGS] was 

the most frequent morphological pathology encountered (21.1%), followed by 

mesangial proliferative GN (18.9%), diffuse proliferative GN (14%), focal 

proliferative GN (12.8%), membranous nephropathy (10.9%), membrano – 

proliferative GN (8.1%), minimal changes disease (8.1%), renal amyloidosis (5.7%) 

and lastly diabetic nephropathy (0.2%). Lupus nephritis was reported in 264 cases 

from 924 biopsies (28.6 %); in which class III was the most frequent class 

encountered (30.3%), followed by class II (28.8 %), class IV (27.7 %), class V (13.3 

%). 

 

Key words: Glomerulonephritis; Renl biopsy; Focal and segmental glomerulo-

sclerosis; Lupus nephritis 



 - 2 - 

Dedication 
 

 

 

 

This work is dedicated to my mother, my father and my wife. 

 
 



  -3-  

 Table of contents 

 Page 

 Acknowledgment……………………………………………….. 4 

 Introduction and aim of the work…………………………… 13 

 Review of literature: 14 

o Chapter 1: Anatomical background……………………... 14 

o Chapter 2: Introduction to glomerulonephritis…………… 27 

 Classification of glomerulonephritis………………… 28 

 Epidemiology of glomerulonephritis world wide…….. 30 

 Acute glomerulonephritis…………………………….. 31 

 Chronic glomerulonephritis………………………….. 35 

 Minimal change disease……………………………... 38 

 Focal and segmental glomerulo-sclerosis…………….. 41 

 Membranous glomerulonephritis……………………... 46 

 Diffuse proliferative glomerulonephritis……………... 50 

 Membranoproliferative glomerulonephritis…………... 56 

 Renal amyloidosis………………………………….. 64 

 Diabetic nephropathy……………………………….. 68 

 Lupus nephritis……………………………………… 73 

 Patients and methods………………………………………… 80 

 Master table…………………………………………………... 82 

 Results………………………………………………………… 88 

 Analysis of the results………………………………………… 119 

 Discussion……………………………………………………… 130 

 Summary, conclusion, and recommendations………………. 140 

 References……………………………………………………… 142 

 152 ..……………………………………………………الملخص العربى 

 



 

 

 

 

 

 

 

Acknowledgment 
 



Acknowledgment  

 

  -4-  

 

Acknowledgment 
 

 
First of all, I would like to express my deepest thanks to Professor Dr. Dawlat 

Mohamed Abd-El Hamid Belal, professor of Internal medicine and Nephrology-

Cairo University, for her kind supervision and for her continuous encouragement and 

guidance. She offered me much of her kind advises and scarified much of her 

valuable time to complete this work. 

 

I would also like to express my sincere thanks to Professor Dr. Sawsan Abd-El 

Monem Fadda, Professor of Pathology-Cairo University, as she offered me much of 

her effort and time in providing data about biopsy-proven glomerulonephritis in 5 

year period from (July 2003-July 2008); which submitted to pathology department- 

Cairo University and for her continuous support for me along this work and till now.  

 

I would also to express my thanks and appreciation to Professor Dr. Salwa Ibrahim 

Mohamed, professor of Internal medicine and Nephrology-Cairo University, for her 

support and guidance for me in every step of this work. Neither did she save her 

effort nor her time for accomplishment of this work. 

 

My special thanks to my father, my mother, my brothers and my wife. Their care, 

love, and generosity can never be sufficiently acknowledged.  

          Ahmed M. Fayed.       



 

 

 

 

 

 

 

 

List Of Tables 



List of tables 

 

  -5-  

 

 List of tables  

 

                          Page 

 Table  2.1 Glomerular Diseases by age and presentation. 29 

 Table  2.2 Prevalence of primary glomerular diseases in some 

parts of the world.   

31 

 Table  2.3 Major causes of acute nephritis. 33 

 Table 2.4 International Society of Nephrology/Renal Pathology 

Society (ISN/RPS) 2003 classification of lupus 

nephritis. 

75 

 Master 

table 

Biopsy proven GN in 5 years( first, second, third, 

fourth, fifth & all years) 

82 

 Table 4.1 Frequency distribution of glomerulonephritis in the 

period from July 2003 – July 2008. 

94 

 Table 4.2 Frequency distribution of glomerulonephritis in the 

period from July 2003 – June 2004. 

95 

 Table 4.3 Frequency distribution of glomerulonephritis in the 

period from July 2004 – June 2005. 

96 

 Table 4.4 Frequency distribution of glomerulonephritis in the 

period from July 2005 – June 2006. 

97 

 Table 4.5 Frequency distribution of glomerulonephritis in the 

period from July 2006 – June 2007. 

98 

 Table 4.6 Frequency distribution of glomerulonephritis in the 

period from July 2007 – July 2008. 

99 

 Table 4.7 Incidence of glomerulonephritis in the period from 

July 2003 – July 2008 in different age groups. 

100 

 Table 4.8 Incidence of glomerulonephritis in the period from 

July 2003 – July 2008 in males and females. 

101 



List of tables 

 

  -6-  

 Table 4.9 Incidence of glomerulonephritis in the period from 

July 2003 – July 2008 in patients with nephrotic 

syndrome > 3.5 gm, proteinuria < 3.5 gm and 

hematuria. 

102 

 Table 4.10 Incidence of glomerulonephritis in the period from 

July 2003 – July 2008 in patients with proteinuria 

and hematuria , acute nephritis and renal impairment.   

103 

 Table 4.11 Comparison between proliferative and non 

proliferative glomerulonephritis in different age 

groups. 

104 

 Table 4.12 Comparison between proliferative and non 

proliferative glomerulonephritis as regard associated 

medical condition. 

104 

 Table 4.13 Comparison between proliferative and non 

proliferative glomerulonephritis as regard gender.  

105 

 Table 4.14 Comparison between proliferative and non 

proliferative glomerulonephritis as regard nephrotic 

syndrome, proteinuria and hematuria. 

105 

 Table 4.15 Comparison between different classes of lupus 

nephritis as regard gender. 

106 

 Table 4.16 Comparison between different classes of lupus 

nephritis as regard nephrotic syndrome, proteinuria, 

hematuria. 

106 

 Table 4.17 Comparison between different classes of lupus 

nephritis as regard acute nephritis, proteinuria & 

hematuria and renal impairment. 

107 

 



 

 

 

 

 

 

 

 

 

 

List of Figures 
 

 

 

 

 

 

 



List of figures 

 

  -7-  

  

List of figures 

                          Page 

 Fig. 1.1 Glomerular features by light microscopy. 14 

 Fig. 1.2  Glomerular diagram. 15 

 Fig. 1.3  Special stains that often are used in evaluating renal 

biopsy. 

16 

 Fig. 1.4  Diagram of a single glomerular capillary. 16 

 Fig. 1.5  An electron micrograph that shows a portion of 1 

capillary loop with adjacent mesangium. 

17 

 Fig. 1.6  A much higher magnification electron micrograph. 18 

 Fig. 1.7  Structure of mammalian nephron. 19 

 Fig. 1.8  Immunolabeling for nephrin in human slit diaphragm 

and on recombinant nephrin in Solution. 

25 

 Fig. 1.9  Components of the slit-diaphragm protein complex 

that form a porous slit-diaphragm filter.  

26 

 Fig. 2.1 Glomeruli are normal by light microscopy in minimal 

change disease. 

38 

 Fig. 2.2 The glomerular basement membrane is of normal 

thickness without deposits in this case of minimal 

change disease. 

38 

 Fig. 2.3  An early segmental sclerosing lesion in focal FSGS. 43 

 Fig. 2.4  More advanced lesions of FSGS.  43 

 Fig. 2.5  Glomerulus shows segmental sclerosis with 

hyalinosis, typical of FSGS. 

44 

 Fig. 2.6  The thickened capillary wall shows numerous "holes" 

in tangential sections, indicating deposits. 

48 

 Fig. 2.7 High-power oil-immersion view of the markedly 

thickened capillary wall in (A) stage II-III and (B) 

48 



List of figures 

 

  -8-  

stage III membranous glomerulonephritis. 

 Fig. 2.8 IgA nephropathy. 50 

 Fig. 2.9 Diffuse proliferative acute postinfectious 

glomerulonephritis. 

54 

 Fig. 2.10  

 

Crescents may occasionally be found in diffuse 

proliferative acute postinfectious glomerulonephritis. 

54 

 Fig. 2.11 

 

Diffuse lobular simplification of glomeruli in 

membranoproliferative glomerulonephritis type 1. 

61 

 Fig. 2.12 Extensive double contours of the glomerular basement 

membranes, stained by silver, in 

membranoproliferative glomerulonephritis type 1. 

61 

 Fig. 2.13  High-power view of amyloid. 65 

 Fig. 2.14  

 

The gold standard for diagnosis of amyloid is Congo 

red positivity. 

66 

 Fig.2.15  When the Congo red stain is viewed under polarized 

light, areas of amyloid show apple green 

birefringence. 

66 

 Fig. 2.16 Diabetic nephropathy. 70 

 Fig. 2.17  

 

Diffuse mesangial matrix expansion and increased 

mesangial hypercellularity and prominent glomerular 

basement membranes in diabetic nephropathy. 

70 

 Fig. 2.18  

 

(1) Lupus nephritis class (2) Lupus nephritis class III 

(A) (3) Lupus nephritis class III (A) (4) Lupus 

nephritis class IV-G (A) (5) Lupus nephritis class IV-S 

(A) (6) Lupus nephritis class IV-G (A/C). 

76 

 Fig. 2.19  

 

(7) Lupus nephritis class IV-G (A/C) (8) Lupus 

nephritis class IV-G (A) (9) Lupus nephritis class V 

(10) Lupus nephritis class IV and V (A/C) (11) Lupus 

nephritis class VI .(12) Thrombotic microangiopathy 

77 



List of figures 

 

  -9-  

in a patient with SLE and circulating anticoagulans. 

 Fig. 4.1 Frequency distribution of glomerulonephritis in the 

period from July 2003 – July 2008. 

108 

 Fig. 4.2  

 

Incidence of glomerulonephritis in the period from 

July 2003 – July 2008 in different age groups. 

109 

 Fig. 4.3  Incidence of glomerulonephritis in the period from 

July 2003 – July 2008 in males and females. 

110 

 Fig. 4.4  

 

Incidence of glomerulonephritis in the period from 

July 2003 – July 2008 in patients with nephrotic 

syndrome > 3.5 gm, proteinuria < 3.5 gm and 

hematuria. 

111 

 Fig. 4.5 Incidence of glomerulonephritis in the period from 

July 2003 – July 2008 in patients with proteinuria and 

hematuria, acute nephritis and renal impairment. 

112 

 Fig. 4.6 Comparison between proliferative and non 

proliferative glomerulonephritis in different age 

groups. 

113 

 Fig. 4.7 Comparison between proliferative and non 

proliferative glomerulonephritis as regard gender. 

113 

 Fig. 4.8 Comparison between proliferative and non 

proliferative glomerulonephritis as regard associated 

medical condition. 

114 

 Fig. 4.9 Comparison between proliferative and non 

proliferative glomerulonephritis as regard nephrotic 

syndrome, proteinuria and hematuria. 

114 

 Fig. 4.10 Different categories of FSGS in period from July 

2003- July 2008. 

115 

 Fig. 4.11 Diffuse proliferative GN with and without crescents in 

period from July 2003- July 2008. 

115 



List of figures 

 

  -10-  

 Fig. 4.12 Renal amyloidosis with and without fibrosis in period 

from July 2003- July 2008.  

116 

 Fig. 4.13 Classes of lupus nephritis in period from July 2003- 

July 2008. 

116 

 Fig. 4.14 Comparison between different classes of lupus 

nephritis as regard gender. 

117 

 Fig. 4.15 Comparison between different classes of lupus 

nephritis as regard nephrotic syndrome, proteinuria & 

hematuria and renal impairment. 

117 

 Fig. 4.16 Comparison between different classes of lupus 

nephritis as regard acute nephritis, proteinuria and 

hematuria. 

118 

 Fig. 4.17 Yearly incidence of GN in period from July 2003- July 

2008. 

118 

 Fig. 5.1 Suggested structure of the glomerulonephritis registry. 139 

 



 

 

 

List of abbrevations 


