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Glomerulopatie, TMA e cancro 



1966 

Paraneoplastic glomerulopathies 



J Nephrol 29, 143–152 (2016). 

Literature reporting evidence of cancer-related 
glomerulopathies 



Paraneoplastic glomerulopathies 

SOLID TUMORS 

LYMPHOID MALIGNANCIES MYELOID MALIGNANCIES 

Nature Reviews Nephrology, 2011 

The pathogenesis of each type of 

GDAM is considered to be related to 

the nature of the respective neoplasm, 

and therefore, GD associated with solid 

tumors and lymphoproliferative 

disorders develop differently.  



 World J Clin Oncol 2014;  

Optimally, a diagnosis of paraneoplastic glomerulopathy should 

include the establishment of a pathophysiologic link between the tumor 

and glomerulopathy, including the detection of tumor antigens and 

antitumor antibodies within subepithelial immune deposit 

 

Criteria for the diagnosis of paraneoplastic glomerulopathy. 
 
 



Prevalence of cancer related glomerulonepathies  
glomerulopathies 



Observed and expected any cancer 
incidences according to age group 

45–64 years 

> 64 years 

Heaf et al. BMC Nephrology (2018) 19:27 

Observed and expected any cancer 
incidences for all biopsied 

Carcinoma-Associated Paraneoplastic Glomerulopathies 

I: 2.5%/yr 

I: 2.7%/yr 

I: 5.6%/yr 



Risk of de novo cancer 0–3 years after biopsy by age 

Heaf et al. BMC Nephrology (2018) 19:27 

Carcinoma-Associated Paraneoplastic Glomerulopathies 



A Cancer Journal for Clinicians, Volume: 71, 2020  

Glomerular Diseases associated with solid tumors and hematologic malignancies.  

Several studies 
have suggested a 

strong link and 
have emphazised 
the importance of 

extensive 
screening for 
malignancy in 

patients 
diagnosed with 

MN without 
evident 

secondary 
causes 

Different prevalence in previous studies (range: 1-22%) 

 

MN and malignancy may coexist.  

 

Distinguishing malignancy-associated MN from the coincidence of the two diseases is 

crucial 



Mechanisms by which solid tumors and membranous nephropathy (MN) may be linked.  

Nephrology Dialysis Transplantation, 2012 

Proteinuria proporzionale alla quantità di cellule 
neoplastiche 



Mechanisms by which solid tumors and MN may be linked.  

CJASN 2012;7:1701-1712 

 

Higher incidence of cancer (20%) in pts with THSD7A-

associated MN, whereas other studies have found a 

relative lower incidence (6-7%) 

In the last years a new Ag has been identified: Abs 

against anti-thrombospondin type1 domain containing 

7A (THSD7A)  

 

Changming Zhang et al. J Clin Pathol 2019;72:705-711 

THSD7A staining as 
determined by 

immunohistochemistry in 
cancer tissues.  

+, positive; −, negative.  



SECONDARY MEMBRANOUS NEPHROPATHY 

THSD7A+ 
Positività: 
- Spiccata  

Immunoistochimica 

- IgG +++ 

- C3 ++ 

- IgA + 

- C1q + 

 
- Ricerca Ab anti-PLA2R: neg 
 
- Ricerca  Ab anti-THSD7A: pos 

TB, Male, 67 yrs old 



J Nephrol. 2016 Aug;29(4):469-78. 

Histopathologic differences between primary and secondary MN, as reported 
in different studies 

 
-Results are highly variable between studies even if IgG4 seem more often 

prevalent in primary MN while IgG2 in malignancy associated MN 

-Based on these results, the absence of IgG4 may prompt the need for a more in-

depth search for malignancy  



Management of newly diagnosed MN 

CJASN 2012;7:1701-1712 

 

 If malignancy is not detected 

on initial screening, these 

patients should be closely 

followed because of the long-

term risk for cancer occurrence. 

 

 

Search for malignancy is warranted in 

older patients with newly diagnosed MN 

once other secondary causes have been 

excluded, especially if there is no anti-

PLA2R1 antibody and a majority of IgG1 

and IgG2 deposits. 

https://cjasn-asnjournals-org.bibliopass.unito.it/content/clinjasn/7/10/1701/F3.large.jpg?width=800&height=600&carousel=1


The association of RPGN with solid tumors has been repeatedly reported. 

 

Several reports, however, highlight the fact that due to the severity of the 

disease, which may follow a life-threatening course, cancer is discovered after 

the diagnosis of vasculitis, although it runs concurrently 

Paraneoplastic glomerulopathies 

SOLID TUMORS 



sCr trend 
mg/dl HD 

 uPt: 1,4 mg/die 
 
 Urinalysis: prot > 100 mg/dl, Hb ++. Urine sediment: 100-150 RC 
 

 Hb: 7.7 gr/dl 
 

                                        

FA, Male, 66 yrs old 



12/13 (92%) glomeruli showed 
widespread segmental necrosis and 

partial or circumferential 
extracapillary cellular crescents 

38 GLOMERULI: 5 GLOBAL 
SCLEROSIS (13%) 

Trichrome 

stain 

PAS 

stain 



Widespread  
segmental  

necrosis 

AFOG 

stain 
AFOG 

stain 

PTAH 

stain 

PAS 

stain 



AFOG 

stain 

Trichrome 

stain 

Epithelial circumferential crescent 
 

with hemorrhagic dissociation  



Red-cell casts and acute tubular necrosis 

Trichrome 

stain 



IgG +++ 

Intense linear staining of the 
GBM with IgG (+++)  



FA, Male, 66 yrs old 

Recurrence of  
 

sqamous carcinoma                                       

Are cancer antigens 
the cause of kidney 

disease? 

A chest CT scan 
showed a mass  

in the right hilar region 

Fenoglio R, Roccatello D, De Simone E, et Al.  

Kidney Blood Press Res. 2021; 



Which therapy? 
The standard treatment for patients with anti-glomerular basement membrane 

disease is controversial, although early immunosuppressive therapy associated 

with plasma exchange seems to be the most common treatment  
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Methyl 
Prednisolone 

1 gr/day 

Prednisone 
0.8 

(72.5 mg/day) 

Prednisone 
50 mg/day) 

Effect of rituximab on malignancy risk in patients with ANCA-associated 
vasculitis. 

van Daalen EE, et al. Ann Rheum Dis 2017;76:1064–1069 



Glomerulopatie, TMA e cancro 



Vicky Brocklebank et al. CJASN 2018;13:300-317 

.  Thrombotic microangiopathies 



Guillaume Bayer et al. CJASN 2019;14:557-566 

What are the etiologies and outcomes of TMA? 

A retrospective French study analysed primary and secondary TMAs, 
reporting a TiTMA incidence of 19% 



Thrombotic microangiopathies and cancer 

1970 



Clinical & Experimental Immunology,,  2020. 

Direct activation of the 

complement system 

through the lectin 

pathway involving 

MASP2, has been 

described in 

hematological 

disorders 

MASP2 levels are elevated in thrombotic microangiopathies: association 
with microvascular endothelial cell injury 

Several mechanisms for TMA in solid tumors have been proposed, although its 

pathogenesis is not completely clarified yet  

Measuring ADAMTS13 in this context may not be useful  



  
Differentially expressed genes across disease categories 

Swati Suryawanshi et al. Clin Cancer Res 2014;20:6163-174 

Upregulation of 

complement genes have 

been described in 

endometriosis associated 

ovarian cancer (EAOC) 

compared to benign 

endometriosis. 

 

In a recent abstract, a higly 

statistically significant 

upregulation of 

complement genes was 

noted on RNA sequencing 

in lung cacer tissue of 

patients with thrombosis 

compared to those patients 

without thrombosis 



  

  

Differentially expressed genes across disease categories 

Genetic complement deficiency impairs neo-angiogenesis 

Studies performed in combined C3 and C5a knock out mice suggest that these 

complement proteins are critical for the development of cancer neo-

vascularization by altering endothelial cell function and vascular endothelial cell 

function and VEGF expression. 

 

Alterations in platelet derived GFA and VEGF expressed by tumor cells may 

contribute to thrombotic microangiopathy.  

 

 



Clinical manifestations of TiTMA: 

 

 - longer duration of symptoms, including some atypical ones, 

such as bone pain and wasting 

 

- increased risk for thrombotic complications.  

 

- Pulmonary TMA is a rare condition, but more common in TiTMA 

patients, being characterized by intimal proliferation of the 

pulmonary arterioles with presence of tumor emboli 

Thrombotic microangiopathies and cancer: 
Clinical Manifestations 

Oncologist, 14 (8) (2009 



-  Treatment of the underlying cancer is the cornerstone of therapy.  

 

- Several case reports describe a fast hematologic response, 

 sometimes achieved after one cycle of chemotherapy.   

 

- Plasmapheresis could be useful if antibody-mediated TMA is 

 suspected. 

 

- In general, TMA related to solid tumours has a very poor  

 prognosis, probably because most patients present metastatic 

 disease. Some series report a mortality rate of almost 50% 

Thrombotic microangiopathies and cancer: 
treatment and prognosis 



Thrombotic microangiopathies and cancer 



Thrombotic microangiopathies and cancer drugs 



Chelsea C. Estrada et al. JASN 2019;30:187-200 

VEGFA-VEGFR2 signaling pathways 

and their pharmacological inhibition 

occur across the glomerular filtration 

barrier  

VEGF  is expressed by both 

podocytes and renal tubular 

epithelial cells 

Thrombotic microangiopathies caused by Genetic Deletion of 
VEGF from Glomeruli in a Murine Model 



Histopathology, Volume: 73, Issue: 6, Pages: 990-1001, First published: 17 July 2018, DOI: (10.1111/his.13716)  

Characteristic morphological changes in anti‐VEGF 
therapy‐induced glomerular microangiopathy 

 

The loss of function of vascular endothelial growth factor (VEGF) through genetic 

deletion (VEGF KO), pharmacologic inhibition, or an elevated level of circulating 

soluble fms-like tyrosine kinase 1 (sFlt-1) that binds VEGF is associated with 

damage to the glomerular endothelium characterized by swelling and thrombotic 

microangiopathy.. 



Chelsea C. Estrada et al. JASN 2019;30:187-200 

Inhibition of VEGFA-VEGFR2 signaling has differential downstream effects, 
depending on the therapeutic target.  

 



BA, Female, 63 yrs old 

Suffering from ovarian cancer treated 
with Bevacizumab 









CS, Male, 29 yrs old 

Suffering from sarcoma 







Despite its rarity, TMA in Oncology is a potentially fatal condition whose varied 

pathophysiological features remain vastly unknown.  

 

A high grade of suspicion is therefore crucial for a prompt recognition and 

treatment. 

 

The recent trend of rapid increase in the approval of new drugs brings challenges 

to the management of TMA.  

 

The current scientific literature points out complement cascade mutations as 

potential TMA facilitators. 

 

At the present moment, there is no solid evidence supporting any particular 

therapeutic approaches.  

 

Randomized controlled trials, an especially difficult achievement in a field like 

this, would be the only way to make it possible to recommend a specific therapy. 

KEY POINTS 


