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Membranoproliferative GN(MPGN)
▪ Membranoproliferative glomerulonephritis (MPGN) is a pattern of glomerular injury on 

kidney biopsy with characteristic light microscopic changes, including hypercellularity and 
thickening of the glomerular basement membrane (GBM). 

▪ MPGN is a histologic lesion and not a specific disease entity.
▪  Also called hypocomplementemic, lobular or mesangiocapillary glomerulonephritis
▪  MPGN should be diagnosed with specific etiology or underlying cause (such as C3GN, 

immune complex mediated, monoclonal), not as types I - III

Essential features:
▪  A morphologic pattern of glomerular injury, characterized by endocapillary and mesangial 

hypercellularity, mesangial and subendothelial deposits and duplicating of glomerular 
basement membrane.



❑Traditional classification based on electron microscopy findings: 
MPGN type I (subendothelial and mesangial deposits), MPGN II 
(intramembranous dense ribbon-like deposits) and MPGN III 
(subendothelial and subepithelial deposits)

❑ Newer classification based on immunofluorescence 
emphasizing pathophysiology: Immune complex / monoclonal 
immunoglobulin mediated MPGN (activation of classic 

complement pathway) and C3 glomerulopathies (including 

dense deposit disease, C3  glomerulonephritis and CFHR5 

nephropathy, activation of alternate complement pathway)



Pathogenesis of MPGN:

❑ Different pathogenic mechanisms are involved in the development of MPGN.

❑  Either immunoglobulin (polyclonal or monoclonal) mediated or complement 

mediated.

❑  Immunoglobulin mediated: due to infections, autoimmune diseases, 

paraproteinemias

❑  Complement mediated: dysregulation of alternative pathway due to genetic or 

acquired abnormalities in regulatory factors

❑  Most cases of type I MPGN are caused by circulating immune complexes, but the 

inciting Ag is not known.

❑   Like many other GNs, type I MPGN may also occur in association with other known 

disorders (secondary MPGN),such as SLE, hepatitis B & C, chronic liver disease or 

infected A-V shunt 

❑   Idiopathic membranoproliferative glomerulonephritis (MPGN) thought to be a 

diagnosis of exclusion

❑  Poor prognostic signs including nephrotic syndrome, an elevated serum creatinine 

and hypertension at presentation, crescents and tubulointerstitial disease on biopsy



1. Type I: classical

❑MPGN pattern of injury with discrete subendothelial and mesangial electron 

dense deposits

❑ Mostly immune complex deposition indicating activation of classic complement 

pathway and some alternative complement pathway (overlaps with C3 

glomerulonephritis)

❑ Distinguished from new category of C3 glomerulopathies by prominent Ig or C1q

Primary MPGN mostly affecting adolescents and young adults.

❑ > 50% with nephrotic syndrome

❑ 10 - 20% with acute nephritis syndrome

❑ ~50% with low C3

❑ May be secondary to chronic infections (e.g. hepatitis C), autoimmune diseases (e.g. 

SLE), paraproteinemias, alpha-1-antitrypsin deficiency and malignancies

❑ ~50% renal survival at 10 years

❑ Recurs in ~30% of children 6 - 12 months after transplantation

❑ MPGN due to a monoclonal gammopathy or complement mediated disease with 

a higher risk of graft recurrence than immune complex mediated MPGN secondary 

to infection or autoimmune disease



2.Type II MPGN (dense-deposit  disease)

❑ Essential diagnostic feature based on the presence of highly electron dense 

ribbon-like deposits of the glomerular basement membrane

      Now categorized under C3 glomerulopathies

❑ Cause: excessive complement  activation

❑ autoantibody against C3 convertase called C3 nephritic factor (it stabilizes 

the enzyme and lead to uncontrolled cleavage of C3 and activation of the 

alternative complement pathway). 

❑ Result: Hypocomplementemia;

❑  Can be acquired by infections or monoclonal paraprotein

❑ Average age at diagnosis: 14 years

❑ Typically present with renal insufficiency, nearly all with hematuria and 

33% with nephrotic syndrome

❑ Also deposits in basement membranes of spleen, choroid and retina

❑ Poorer prognosis than type I; 50% have renal failure in 10 years; 80 - 100% 

recur after renal transplant



❖ Morphology

❑ Light Microscope 

❑ Both types of MPGN are similar by LM. 

❑ Glomeruli are large with accentuated lobular appearance and show proliferation of 

mesangial and endothelial cells as well as infiltrating leukocytes. 

❑ (Mesangial and endocapillary hypercellularity with lobular accentuation),Irregular 

thickening of glomerular basement membrane by interposition of mesangial cells 

between endothelium and basement membrane, Forming double contour / tram track 

appearance (PAS or silver stain)

❑ Crescents in ~20% cases

❑ Neutrophils (exudate) may present

❑ May have immune complex aggregates forming hyaline thrombi in capillary lumina.

❑  The tram track appearance is caused by "splitting" of the GBM due to the 

inclusion within it of processes of mesangial & inflammatory cells extending into the 

peripheral capillary loops.



❑ This electron micrograph 
demonstrates a mesangial cell at the 
lower left that is interposing its 
cytoplasm at the arrow into the 
basement membrane, leading to 
splitting and reduplication of 
basement membrane that is piled up 
above the mesangial cytoplasm in 
this micrograph. 

❑ This is MPGN. These characteristic 
EM changes occur when the 
mesangial cell (which has a 
macrophage-like function) goes after 
subendothelial immune deposits, 
but makes a mess of the basement 
membrane in the process.



▪ The electron micrograph 
above demonstrates dense 
deposits in the basement 
membrane typical for dense 
deposit disease. 

▪ These dark electron dense 
deposits within the basement 
membrane often coalesce to 
form a ribbon-like mass of 
deposits, as seen in the 
electron micrograph below.



A, MPGN, showing BM 

thickening, WBC infiltration, 

mesangial cell proliferation, 

& lobular architecture 

accentuation.

 B, Schematic 

representation of patterns in 

the two MPGN types 

In type I,there are 

subendothelial deposits; 

type II is characterized by 

intramembranous dense 

deposits(dense-deposit 

disease).

In both types I&II, mesangial 

interposition gives the 

appearance of split BM 

when viewed by light 

microscopy.



Membranoproliferative GNX450 (silver stain).

The GBM is thickened &shows typical double contour "tram track," appearance (thick arrow) caused by "splitting" of the 

GBM,due to the inclusion within it of processes of mesangial &inflammatory cells extending into the peripheral capillary loops



❑ Types I & II have different ultrastructural & immunofluorescence microscopic 

features. 

1.  Type I MPGN is characterized by discrete subendothelial electron-

    dense deposits. 

• By immunofluorescence M, C3 is deposited in an irregular granular pattern, & 

IgG & early complement components (C1q & C4) are often also present, indicative 

of an immune complex pathogenesis.

2.  Type II MPGN-C3 alone in GBM

•  In type II lesions the lamina densa & the subendothelial space of the GBM are 

transformed into an irregular, ribbon-like, extremely electron-dense structure, 

resulting from the deposition of material of unknown composition, giving rise to the 

term dense-deposit disease.

•  C3 is present in irregular chunky & segmental linear foci in the BMs & in the 

mesangium but the IgG & the early components of the classical complement 

pathway (C1q & C4) are usually absent.



Clinical Course

❑ Clinically, 50% of MPGN cases presented with nephrotic syndrome, 

although it may begin as acute nephritis or mild proteinuria.
❑  prognosis poor. 
❑ No remission.
❑ 40% progress to end-stage renal failure. 
❑ 30% had variable degrees of renal insufficiency. the remaining 30% had 

persistent nephrotic syndrome without RF. 
❑ Dense-deposit disease (type II) has a worse prognosis.
❑ It tends to recur in renal transplant recipients



• Membranoproliferative 

glomerulonephritis (MPGN) is a 

pattern of glomerular injury on 

kidney biopsy with characteristic 

light microscopic changes, 

including hypercellularity and 

thickening of the glomerular 

basement membrane (GBM). 

•  MPGN is a histologic lesion 

and not a specific disease entity. As 

such, the discovery of the lesion of 

MPGN in a kidney biopsy is the start 

of an exploratory process leading to 

a diagnosis, not an end in itself.

•  Q:What serologic test is often positive 
with MPGN?

• Answer C3 Nephritic factor (C3NeF) it is 
an autoantibody directed into C3 
convertase and found in MPGN when 
there is hypocomplementemia



▪ The bright deposits scattered 
along capillary walls and in 
the mesangium by 
immunofluorescence 
microscopy with antibody to 
complement component C3 
are typical for dense deposit 
disease (formerly called 
membranoproliferative 
glomerulonephritis, type II). 
Dense deposit disease 
produces a nephritic 
syndrome. 

▪  Most patients have 
detectable circulating C3 
nephritic factor, an IgG 
autoantibody.



Acute Post infectious (Post streptococcal) 
Glomerulonephritis(PSGN)

▪ A frequent GN,typically caused by deposition of immune complexes in the Resulting 

in diffuse proliferation & swelling of resident G cells & frequent infiltration by 

neutrophils. 

▪  The inciting Ag may be exogenous or endogenous.

▪  No direct infection of the kidney.

▪  The prototypic exogenous pattern is seen in post streptococcal GN, & a similar 

proliferative GN may occur in association with infections by other organisms, including 

certain pneumococcal & staphylococcal infections, several common viral diseases 

   such as mumps, measles, chickenpox, & hepatitis B & C. 

▪  Endogenous antigens, as occur in SLE. 

▪  Classically, post streptococcal GN develops in children 1 to 4 weeks after they 

recover from a group A, "nephritogenic" strains of β-hemolytic streptococcal infection. 

In most cases the initial infection is in the pharynx or skin. 



Pathogenesis of Acute Post streptococcal GN

▪ Is immune complex deposition, because the typical features of immune 

complex disease are seen, including,

(1) Granular deposits of IgG & complement on the GBM 

(2)  Hypocomplementemia.

▪   LM

▪  proliferation of endothelial and mesangial cells and neutrophilic infiltrate.

In post infectious GN, the most characteristic change by light microscopy is a 

Diffuse (affecting nearly all glomeruli), uniform increased cellularity of the G 

tufts(caused both by swelling & proliferation of EC & mesangial cells & by a 

neutrophilic & monocytic infiltrate)



▪ Sometimes there is necrosis of the capillary walls & In a few cases, 

there may also be "crescents "within the urinary space in response to 

the severe inflammatory injury.

▪  In general, both of these findings are ominous.

▪  IF

• Immunofluorescence M reveals scattered granular deposits of IgG & 

complement corresponding to the deposits visualized by EM. 

• Deposits usually cleared in a period of about 2 months.

▪ EM

•immune complexes “subepithelial"humps"in GBM.





▪ Acute Postinfectious 
(Poststreptococcal) 
GN X335.

▪ showing 
diffuse(affecting 
nearly all glomeruli) 
uniform increased 
cellularity of the G 
tufts (caused by 
both neutrophilic 
cell infiltration and 
proliferation & 
swelling of EC & 
mesangial cells).



▪ Post-infectious 
glomerulonephritis is 
immunologically 
mediated, and the 
immune deposits are 
widely distributed within 
the capillary loops. 

▪ The deposits are seen 
here with bright breen 
fluorescence in a 
granular, bumpy pattern 
because of the focal 
nature of the immune 
complex deposition 
process



PSGN-Clinical Course

•Acute onset .

•Fever, nausea, and nephritic syndrome. 

•Gross hematuria with smoky brown rather than bright red urine .

•Mild proteinuria. 

•Serum complement levels are low during the active phase of 

the disease.

•↑serum anti-streptolysin O antibody titers.

•Recovery occurs in most children.



IgA Nephropathy (Berger Disease)

▪ IgA nephropathy is one of the most common causes of 

recurrent microscopic or gross hematuria &is the most 

common G disease revealed by renal biopsies worldwide.

▪  The pathogenic hallmark is the deposition of IgA in the 

mesangium.

▪  Clinically, IgA nephropathy usually & most often affects 

children & young adults. 



▪ More than 50%of patients present with gross 

hematuria (that occurs within 1 or 2 days of a 

nonspecific upper RTI, or, less commonly, GIT or 

UT infection); the hematuria typically lasts for 

several days & then subsides, only to return every 

few months & is often associated with loin pain.

▪  40%have only microscopic hematuria, with or 

without proteinuria; 

▪  up to 10%develop acute nephritic syndrome. 



Pathogenesis of IgA nephropathy.

▪ Normally, IgA, the main immunoglobulin in mucosal secretions, is at low levels in normal serum. IgA 

is in 50% of patients with IgA nephropathy due to production in the bone marrow. 

▪  A genetic influence is suggested by it’s occurrence in families & in HLA-identical siblings. 

▪  Studies suggest that IgA synthesis in response to respiratory or GIT exposure to environmental 

agents (e.g., viruses, bacteria, & food proteins) may lead to deposition of IgA & IgA-containing 

immune complexes in the mesangium, where they activate the alternative complement pathway & 

initiate G injury. 

▪  Some viruses and bacteria express N-acetylgalactosamine on their cell surfaces so that infection 

may promote anti-glycan antibody formation,.

▪  IgA nephropathy may initially appear in association with an upper respiratory or gastrointestinal 

infection.

▪  Some of these patients progress slowly to chronic renal failure.

▪  Early in the course, there may be gross hematuria, often within 3 days following a respiratory tract 

infection.

▪  So pathogenesis : abnormality in IgA production and clearance. 



▪ Morphology

▪ LM: Variable. The lesions in IgA nephropathy vary considerably. The G 

may be normal, or may show mesangial widening & segmental 

inflammation confined to some G(focal proliferative GN); diffuse 

mesangial proliferation (mesangioproliferative); or (rarely) overt 

crescentic GN.

▪  IF: mesangial deposition of IgA with C3

▪  EM: deposits in the mesangium 

 



▪ The IgA is deposited mainly 
within the mesangium, 
which then increases 
mesangial cellularity as 
shown at the arrow. 

▪ Patients with IgA 
nephropathy usually 
present with hematuria 
(nephritic syndrome).

▪  Older adults may also have 
proteinuria, microscopic 
hematuria, and 
hypertension. Most cases 
are idiopathic. 

▪ Some cases occur when 
there is defective clearance 
of IgA with liver disease. 
Some cases occur in 
patients with celiac 
disease.



IF : IgA mesangial 

staining.

This is IgA nephropathy, 

and the 

immunofluorescence 

pattern demonstrates 

positivity with antibody 

to IgA. Note that the 

pattern is that of 

mesangial deposition in 

the glomerulus.





Rapidly Progressive (Crescentic) Glomerulonephritis

▪ RPGN is not a specific etiologic form of GN,but a clinical syndrome 

characterized by rapid & progressive loss of renal function with 

features of the nephritic syndrome, often with severe oliguria & (if 

untreated) death from RF within weeks to months. 

▪  Regardless of the cause, the histologic picture is characterized by the 

presence of crescents (named after their shape as they fill Bowman's 

space)

▪  Proliferation of the parietal epithelial cells of Bowman's capsule in 

response to injury and infiltration of monocytes and macrophages

▪  Nephritic syndrome rapidly progresses to oliguria and azotemia. 



Pathogenesis
▪ The G injury is immunologically mediated.

▪  Cr GN is caused by different diseases, some restricted 

to the kidney & others systemic; therefore, a practical 

classification divides CrGN into 3 groups on the basis of 

immunologic findings ; all have severe G injury, In each 

group, the disease may be 

▪  idiopathic, or 

▪ May be associated with a known, well-defined renal or 
extrarenal disease. 



                                        Crescentic GN

Group A (Anti-Glomerular BM Antibody): 12% of cases

• Idiopathic (in which there is renal involvement in the absence of 

pulmonary disease)

• Goodpasture syndrome(with renal & pulmonary involvement) 

Group B (Immune Complex): 44% of cases

• Idiopathic

• Postinfectious/infection related

• SLE

• Henoch-Schönlein Purpura /IgA nephropathy

Group C (Pauci-Immune): Antineutrophil cytoplasmic antibody (ANCA) 

Associated: 44% of cases

• Idiopathic

• Wegener granulomatosis
• Microscopic angiitis



Morphology of Crescentic GN

▪ Common features for all 3 groups A, B, & C Cr GN are: Grossly 

enlarged & pale kidneys, often with cortical petechial hemorrhages, 

 

▪ Histology:, G show (1) segmental necrosis, (2)GBM breaks, with 

resulting (3) crescents. 

▪  Crescents are produced by: 

(I) proliferation of the parietal epithelial cells of Bowman's capsule in 

response to injury & exudation of plasma proteins, including fibrin, 

into Bowman's space 

 (II) migration & infiltration of monocytes /macrophages into Bowman's 

space 



Crescentic GN (PAS 

stain). 

the collapsed glomerular 

tufts and the crescent-

shaped mass of 

proliferating cells and 

leukocytes internal to 
Bowman's capsule. 



Group A :(12%) Anti-GBM Antibody Crescentic GN

▪ Characterized by linear deposits of IgG & C3 along the GBM (which 

can be seen by immunofluorescence M

▪  Anti-GBM Abs are present in the serum of all patients& are helpful 

in their diagnosis & patients benefit from plasmapheresis or 

immunoadsorption,which removes pathogenic Abs from their circulation

▪     The disease is either:

(I) Idiopathic Anti-GBM Ab GN cases, in which the anti-GBM Abs bind 

to renal GBM only, without pulmonary lesions, or

(II) II) Goodpasture syndrome cases of Anti-GBM Ab GN,in which the 

anti-GBM Abs bind to GBM as well as to pulmonary alveolar capillary 

BM, causing pulmonary hemorrhages.

 



▪ This immunofluorescence 
pattern shows positivity 
with antibody to IgG and has 
a smooth, diffuse, linear 
pattern that is characteristic 
for deposition of glomerular 
basement membrane 
antibody with Goodpasture 
syndrome.

▪ Serologic testing for anti-
GBM in patient serum is 
often positive.



Group B:(44%) Immune Complex-Mediated Crescentic GN
▪ Are immune complex-mediated disorders.
▪  This can be a complication of any of the immune complex nephritis,  
 including post streptococcal GN, SLE, IgA nephropathy, & Henoch-
 Schönlein purpura.
▪  In some cases, immune complexes can be demonstrated but the 

underlying cause is undetermined (Idiopathic).
▪  In all these cases, immunofluorescence studies reveal the 

characteristic granular ("lumpy bumpy") pattern of staining of the 
GBM &/or mesangium for immunoglobulin &/or complement.

▪  These individuals cannot usually be helped by plasmapheresis 



▪ Seen here within the 
glomeruli are crescents 
composed of proliferating 
epithelial cells. 

▪ Crescentic glomerulonephritis 
is known as rapidly 
progressive 
glomerulonephritis (RPGN) 
because this disease is very 
progressive.

▪  RPGN is a description, not a 
specific disease. There are 
multiple causes for RPGN, and 
in this case it is due to SLE. 

▪ Note in the lower left 
glomerulus that the capillary 
loops are markedly thickened 
(the so-called "wire loop" 
lesion of lupus nephritis).



▪ Glomerular disease with 
systemic lupus 
erythematosus (SLE) is 
common, and lupus 
nephritis can have many 
morphologic manifestations 
as seen on renal biopsy. 

▪ In general, the more 
immune complex deposition 
and the more cellular 
proliferation, the worse the 
disease. 

▪ In this case, there is 
extensive immune complex 
deposition in the thickened 
glomerular capillary loops, 
giving a so-called wire loop 
appearance.



▪ This immunofluorescence 
micrograph of a glomerulus 
demonstrates positivity with 
antibody to fibrinogen. 

▪ With a rapidly progressive GN, the 
glomerular damage is so severe 
that fibrinogen leaks into 
Bowman's space, leading to 
proliferation of the epithelial cells 
and formation of the bright 
crescent shown here.



Group C:(44%) Pauci-Immune Crescentic GN
▪  Defined by the lack of anti-GBM Abs or significant immune complex deposition 

detectable by immunofluorescence & EM.

▪  Most of these individuals have anti-neutrophil cytoplasmic Abs in the serum, 

which have a role in some vasculitis. Therefore, 

▪ (I) in some cases group C CrGN is a component of a systemic vasculitis such as 

microscopic polyangiitis or Wegener granulomatosis, while 

▪  (II) in many cases, however, pauci-immune CrGN is limited to the kidney & is thus 

called idiopathic.

▪  immunofluorescence M shows NO immunoglobulin or complement, & NO EM 

detectable deposits.

▪  On renal biopsy the hallmarks of the disease are the presence of crescents and 

segmental necrosis on light microscopy, and absence of immune deposits on 

immunofluorescence microscopy.

▪  Clinical Course of all RPGN (CrGN)

▪  RPGN present as nephritic syndrome with severe oliguria & azotemia, & a 

proteinuria sometimes approaching nephrotic range. Some patients become anuric & 

require long-term dialysis or transplantation.
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