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Objectives:
• Definition
• Pathophysiology, Origin
• Classification, Immunopathologic Features 
• Review of glomerular diseases in which
crescents constitute the main histologic feature.

. prediction renal prognosis 



Rapidly Progressive Glomerulonephritis/
Crescentic Glomerulonephritis   

• The term Rapidly progressive glomerulonephritis 
(RPGN) refers to a clinical syndrome characterized 
by a rapid loss of kidney function(GFR>50%)from a 
few days to weeks.

• The clinical term rapidly progressive 
glomerulonephritis is used interchangeably with the 
Pathologic term crescentic glomerulonephritis.

However, RPGN and CGN are only 
descriptive clinical or morphological terms, 

respectively, and no diagnoses

Only integrating all results from clinical phenotyping, 
standard laboratory tests, and specific immunological 
exams can ultimately clarify the diagnosis underlying 

CGN.



Crescentic Glomerulonephritis
Definition

• Proliferative extracapillary glomerulonephritis (GN) or 
crescentic GN is not a specific disease, but a histologic 
manifestation of severe glomerular damage.

• The term “extracapillary proliferation” is used to 
designate the cellular and/or fibrous proliferation that 
occupies the Bowman’s space, arising from its capsule.

• It is the result of focal rupture of glomerular capillary 
walls that allows inflammatory mediators and leukocytes 
to enter Bowman’s space, where they induce epithelial 
cell proliferation and macrophage influx and maturation 
that together produce cellular crescents 

On histological examination it has the presence 
of numerous glomerular crescents (usually 

greater than 50%).







Normal Crescentic
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Crescents should be composed of more than 2 cell layers in order to 
distinguish them from apposition of the single layers of hypertrophied 

visceral and parietal cells



Origin of extracapillary proliferation

• Crescents are associated to rupture of capillary walls and fibrin in 
the urinary space. This fibrin and other proteins of the plasma 
seem to have the capacity to stimulate Parietal epithelial cells 
(PECs )

• In addition, the mediators released by monocytes and platelets 
would contribute to the cellular proliferation and, probably, to 
posterior fibrosis. 

• Crescents may evolve to fibrosis (fibrous crescent) or disappear 
(by apoptosis). 

• Fibrosis is mediated by infiltration of fibroblasts from the 
periglomerular interstitium through spaces in the Bowman’s 
capsule.



Origin of Extracapillary Proliferation



Classification of Crescentic GN according 
to Immunopathologic Features I:

• Type I: Produced by anti-glomerular basement membrane (GBM) 
antibodies.

• Type II: Due to immune complexes deposited in glomeruli.

• Type III: Without deposits of immunoglobulins or complement 
in glomeruli, pauci-immune. This group has been subdivided in: 
Associated to antineutrophil cytoplasmic antibodies (ANCA):  

1-microscopic polyangiitis

2- granulomatosis with polyangiitis (Wegener)

3- Eosinophilic granulomatosis with polyangiitis (Churg–Strauss)



Classification of Crescentic GN according 
to Immunopathologic Features II:

• or renal-limited vasculitis; and not associated to ANCA 
(idiopathic crescentic GN).

• type IV: has been proposed for those cases in which 
coexistence of anti-GBM disease and ANCA-associated GN is 
documented.





•Crescentic GN corresponds to <10% of all the 
biopsies with GN diagnosis. 

•According to the three defined types the 
distribution is approximately thus: 

•anti-GBM disease: 20%

• immune complexes mediated: 40%

•pauci-immune: 40%.
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The glomerular crescent... Anguiano et al –nephrol hypertension 2020



Anti-GBM disease

• Anti-GBM disease is rare, affects people of any age, but it is 
commonest in 20-40 years of age. There is greater frequency 
in men than in women.

• This disease frequently appears like a pulmonary-renal 
syndrome, characterized by severe hemoptysis, pulmonary 
alterations, and rapidly progressive GN (RPGN). 

• The eponym is “Goodpasture disease” (or Goodpasture
syndrome)

• All the patients with anti-GBM antibodies do not present 
Goodpasture disease: in some patients there is not pulmonary 
involvement.



Anti-GBM disease

• The anti-GBM antibodies are directed against the alpha-
3 chain in the C-terminal non-collagenous domain of type 
IV collagen (alpha-3 [IV] chain of NC1 domain). 

• In most of patients with anti-GBM disease serum 
antibodies (anti-GBM) can be detected, but it is a 
difficult technique in which there are false negatives. 

• The target antigen is in kidney, lung, and other tissues, 
such as choroids plexus and choclea.



Anti-GBM disease

• Anti-GBM disease has worse prognosis than immune 
complexes GN and pauci-immune GN. 

• Around half of the patients will develop terminal renal 
failure. 

• After a complete remission recurrence of active disease 
is uncommon but may occur even many years later.

• The disease also can recur in renal allografts, but this 
is uncommon if transplantation is delayed until anti-GBM 
antibodies are undetectable.



This case corresponds to a 58-years-old patient with rapidly progressive GN. See 
proliferation of cells occupying the entire Bowman’s space (green arrows) and compressing 
the tuft (red arrows). The Bowman’s capsule is indicated by the blue arrows. This is the 
characteristic aspect of an epithelial crescent, in this case circumferential. Cells forming 
the crescent may be epithelial, monocytes or other inflammatory cells. (Masson’s trichrome, 
X400).



Methenamine-silver stain emphasizes the compressed tuft and rupture of capillary walls (arrows). 
This capillary damage is an important pathogenic phenomenon in the generation of the 
extracapillary proliferation. (Methenamine-silver, X400).



When advancing the destructive process of glomeruli the crescent becomes more fibrous (or 
scarred) and the cells composing it diminish progressively until disappearing, being replaced by 
fibroblasts. Stains for fibrous tissue, like trichrome and silver, emphasize this component 
(green arrows), in this case without epithelial component; the blue arrows indicate remains of 
glomerular tuft. (Methenamine-silver, X400).



IC : in situ – fixed Ag Linear IF



Anti-GBM Disease



Pauci-Immune Proliferative 
Extracapillary GN

• Crescentic GN without immunoglobulins or complement 
deposition is called pauci-immune. 

• The disease may be part of a systemic vasculitis and, 
since affects glomerular capillaries, it would be called 
small vessel vasculitis.

• When it is not part of a systemic disease and there is 
only renal involvement, it is also known with the names 
idiopathic crescentic GN, primary crescentic GN, or 
vasculitis limited to the kidney.



Pauci-Immune Proliferative 
Extracapillary GN

• Approximately 90% of patients with pauci-immune 
crescentic GN have ANCAs.

• Cases of idiopathic crescentic GN not associated to 
ANCAs, immune complexes nor anti-GBM antibodies are 
very rare (approximately 5%).

• Pauci-immune crescentic GN is the most frequent cause 
of rapidly progressive GN and the pulmonary-renal 
syndrome. 

• The differential diagnosis in crescentic pauci-immune GN 
is: Wegener’s granulomatosis, microscopic polyangiitis, 
Churg-Strauss syndrome, and idiopathic crescentic GN.



Microscopic polyangiitis

Necrotizing vasculitis, with few or no immune deposits, 
predominantly affecting small vessels (i.e., capillaries, 
venules, or arterioles). Necrotizing arteritis involving 
small and medium arteries may be present. Necrotizing 
GN is very common. Pulmonary capillaritis often 
occurs. Granulomatous inflammation is absent.

MPO-ANCA

Granulomatosis with polyangiitis (Wegener)

Necrotizing granulomatous inflammation usually involving 
the upper and lower respiratory tract, and necrotizing 
vasculitis affecting predominantly small-to-medium 
vessels (e.g., capillaries, venules, arterioles, arteries, 
and veins). Necrotizing GN is common.

PR3-ANCA

Eosinophilic granulomatosis with polyangiitis

(Churg–Strauss)

Eosinophil-rich and necrotizing granulomatous 
inflammation often involving the respiratory tract, and 
necrotizing vasculitis predominantly affecting small-to-
medium vessels, and associated with asthma and 
eosinophilia. ANCA is more frequent when GN is 
present.MPO-ANCA



Pauci-Immune Proliferative 
Extracapillary GN

• There is clinical or morphologic evidence of renal 
involvement in 90% of patients with microscopic 
polyangiitis, 80% of patients with Wegener and 45% of 
patients with Churg-Strauss.

• ANCAs are detected in 80-90% of patients with 
Wegener’s granulomatosis and microscopic polyangiitis, 
and in 60% of patients with Churg-Strauss syndrome

• The levels of ANCA antigens correlate with the degree 
of activity of the disease
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Histopathologic Classification Schema for 
ANCA-Associated Glomerulonephritis 

• Focal: ≥50% normal glomeruli.

• Crescentic: ≥50% glomeruli with cellular crescents.

• Mixed: <50% normal, <50% crescentic, <50% globally 
sclerotic glomeruli.

• Sclerotic: ≥50% globally sclerotic glomeruli.

This classification is of aid in the prognostication of 
patients at the time of diagnosis and facilitates uniform 

reporting between centers.

J Am Soc Nephrol 21: 1628–1636, 2010 



Pauci-immune necrotizing crescentic glomerulonephritis with fibrinoid necrosis, nuclear 
debris, and glomerular basement membrane break (Jones silver stain)



Pauci-immune necrotizing crescentic glomerulonephritis with cellular crescent and 
collapse of the glomerular tuft with fibrinoid necrosis (Jones silver stain).



Pauci-immune necrotizing crescentic glomerulonephritis with cellular crescent, collapse of the 
glomerular tuft, and disruption of Bowman capsule (upper center). Also present is an artery with 

fibrinoid necrosis (lower right; Jones silver stain)



The crescent show positivity for fibrinogen.



Electron microscopy

• In anti-GBM disease and pauci-immune GN the findings 
are very similar: rupture of GBM and Bowman’s capsule, 
focal effacement of podocyte foot processes, fibrin in 
urinary space and tuft, and fibrinoid necrosis.

• It must not have electron-dense deposits indicating 
immune complexes disease.



Zhang et al. Medicine (2017) 96:11 Medicin



Conclusion

The present study showed that an increasing crescent proportion in 
IgAN was independently associated with unfavorable outcomes, even 
after adjusting for clinical factors and Oxford-MEST pathological 
parameters. 
The prognostic value of the crescent proportion remains to be further
consolidated considering the influence of immunosuppression
and needs to be assessed in larger prospective studies. 
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Conclusions

In cases of glomerulonephritis with at least
one crescentic lesion, 
global sclerosis and eGFR calculated using the creatinine value at renal biopsy 
were independent factors for exacerbated renal prognosis, regardless of the 
underlying disease,
We also suspect that the formation of at least one crescentic lesion led to 
the development of these predictive factors, regardless of the type of 
glomerular disease and degree of crescent formation. 



Key Points
• CGN is not a diagnosis and only points towards a set of differential diagnoses 

that require further diagnostic work up.
• Classification of Crescentic GN Is according to Immunopathologic Features 
• Histopathological presentation in renal tissue is similar for anti-GBM and pauci-

immune crescentic GN.
• The clinical presentation of the Wegener’s granulomatosis and microscopic 

polyangiitis does not allow making a precise differential diagnosis; this is 
possible only demonstrating presence of granulomas

• Interstitial granulomas not associated to glomeruli indicate Wegener’s 
granulomatosis.

• Cellular crescents can be reversible, but when multilevel growth of PECs 
associate with an epithelial-mesenchymal transition-like change in cell 
phenotype, fibrous crescents form, and crescents become irreversible also in 
terms of GFR recovery.

• suggesting that the formation of at least one crescentic lesion led to the 
development of predictive factors.
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