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ABSTRACT
This review analyzes international studies from the past five years that focus on glomerulopathies associated with malignant 
neoplasms of different sites. This study aimed to conduct a comparative analysis of histological and immunohistochemical 
features of morphological characteristics in glomerulopathies in cancer of different localizations, as well as identification of the 
specificity of the revealed features. Relevant publications were identified through Scopus, PubMed, and the Cochrane Library, 
with a search limited to studies published from 2019 to 2024. The review provides a detailed analysis of histological and immu-
nohistochemical alterations in the glomerular apparatus in glomerulopathies associated with carcinomas of different sites. The 
identified morphological changes were assessed for their specificity. Particular attention is given to pathogenetic mechanisms 
that may underlie the development of glomerulopathies associated with carcinomas of different sites. A detailed analysis of the 
available literature demonstrates that understanding the histological and immunohistochemical features of glomerulopathies 
associated with malignant tumors contributes to improving diagnostic approaches for these conditions. Research in this area is 
of considerable importance, as it may offer new insights for the development of innovative strategies aimed at advancing prog-
nosis and quality of life in patients with malignancies. Malignant cells are capable of expressing various substances, including 
proteins, that may contribute to the pathogenesis of glomerulopathies. Morphological evaluation of the glomerular apparatus 
enables the identification or exclusion of a pathogenetic association between the tumor and glomerulopathy, thereby allowing 
adjustment of the patient’s treatment plan. The review also discusses potential pathophysiological mechanisms of tumor-
associated glomerulopathies, contributing to more accurate interpretation of glomerular changes and enabling differentiation 
between specific and paraspecific morphological features. In summary, this review presents an analysis of the histological 
and immunohistochemical features of glomerulopathies associated with malignant tumors of different sites, highlighting the 
importance of an interdisciplinary approach to diagnosing this condition as one of the clinical manifestations of malignancy. 
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АННОТАЦИЯ 
В обзоре литературы проанализированы результаты зарубежных исследований, которые посвящены гломерулопатиям 
при злокачественных новообразованиях различной локализации, полученных за последние 5 лет. Целью обзора является 
проведение сравнительного анализа гистологических и иммуногистохимических особенностей морфологических харак-
теристик гломерулопатий при злокачественных новообразованиях различной локализации, а также определение спец-
ифичности выявленных особенностей. Данные исследования найдены с использованием баз данных Scopus, PubMed, 
Cochrane Library и ограничены датой публикации с 2019 по 2024 г. В работе выполнен детальный анализ гистологических 
и иммуногистохимических изменений гломерулярного аппарата при гломерулопатиях, ассоциированных с карциномами 
различной локализации. Выявленные изменения оценены для определения специфичности приведённых морфологи-
ческих особенностей. Особое внимание уделено патогенетическим механизмам, предположительно объясняющим раз-
витие гломерулопатий при карциномах различной локализации. Подробный анализ данных литературы по приведённой 
теме доказывает, что понимание гистологических и иммуногистохимических особенностей морфологических характери-
стик гломерулопатий при злокачественных новообразованиях способствует совершенствованию методов диагностики 
подобных состояний. Важность исследований в этой области невозможно переоценить, т. к. они могут предоставить 
новые данные для создания инновационных подходов, направленных на улучшение прогноза и качества жизни па-
циентов, страдающих онкологическими заболеваниями. Клетки злокачественной опухоли способны экспрессировать 
различные вещества, в том числе белки, которые могут приводить к развитию гломерулопатии. Анализ морфологиче-
ских изменений гломерулярного аппарата позволяет выявить наличие или отсутствие патогенетической связи опухоли 
с гломерулопатией и скорректировать курс лечения больного. Кроме того, часть обзора посвящена разбору возможных 
патофизиологических механизмов развития гломерулопатий при злокачественных новообразованиях, что способствует 
более точной диагностике морфологических изменений клубочков, позволяет разграничить между собой специфические 
и параспецифические морфологические характеристики. Таким образом, обзор литературы представляет собой анализ 
гистологических и иммуногистохимических особенностей морфологических характеристик гломерулопатий при злокаче-
ственных новообразованиях различной локализации, с учётом значимости междисциплинарного подхода в диагностике 
данного состояния, как одного из клинических проявлений злокачественных опухолей. 
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Onconephrology is the study of complex relationships be-
tween renal pathological conditions and cancer [1]. Signifi-
cant progress has been made in understanding the mecha-
nisms contributing to renal disease in patients with malignant 
neoplasms [2]. However, studies on this issue are few.

A clinical manifestation of malignancy is glomerulopa-
thy (GP). A number of criteria indicate a link between GP and 
malignancy. First, GP and malignancy should occur simulta-
neously [2]. Second, clinical and histological remission of GP 
should be observed after malignancy remission. Third, recur-
rence of GP may occur after malignancy recurrence. Fourth, 
there should be an identified pathophysiological link between 
GP and malignancy, such as the same antigen expressed by 
tumor cells and glomerular structures. Several studies re-
fer to GPs with the abovementioned characteristics as para-
neoplastic glomerulopathies [3]. This term was first used 
by Galloway in 1922 [4]. However, such conditions are bet-
ter classified as malignancy-associated GPs considering the 
insufficient study of the pathophysiological relationship be-
tween GP and paraneoplastic syndrome. Nevertheless, para-
neoplastic syndrome may cause secondary GP in patients 
with malignancies.

GPs may be categorized based on localization of morpho-
logical changes in the glomeruli: intracapillary and extracap-
illary forms of GP [5, 6]. Intracapillary forms are characterized 
by localization of the inflammatory process in the endotheli-
um and subendothelial layer of the basement membrane of 
the capillaries and mesangium and manifest clinically in the 
form of nephritic syndrome [7]. Conversely, malignancy-asso-
ciated GPs are most commonly extracapillary forms, wherein 
inflammation involves the visceral and parietal sheets of the 
Bowman’s capsule with clinical picture consistent with ne-
phrotic syndrome [8]. Massive proteinuria, hypoproteinemia, 
hypoalbuminemia, hyperlipidemia, edema, etc., may be ob-
served in patients with this syndrome [9, 10].

The most common malignancy-associated GP is membra-
nous nephropathy (MN), which is the most common cause of 
nephrotic syndrome in adults [11–13]. Previous studies have 
reported a 7.9% overall incidence of malignancy in patients 
dia gnosed with MN [12, 13]. The study of other malignancy-
associated forms of GP remains equally crucial [14].

This study aimed to identify the histological and immuno-
histochemical features of the morphological characteristics of 
GP in malignancies of different sites and determine the speci-
ficity of these features through comparative analysis compris-
ing the results of studies over the last five years.

Relevant research data were primarily analyzed using 
Scopus, PubMed, and Cochrane Library, with a search limited 
to studies published in 2019–2024. The search keywords were 
malignancy-associated glomerulopathy, nephrotic syndrome, 
paraneoplastic syndrome, MN, PLA2R, THSD7A, NELL-1, and 
membranoproliferative glomerulonephritis.

Variability in morphological changes in the renal glome-
rular apparatus in malignancy-associated GP emphasizes 
the difficulty in identifying a single mechanism underlying the 

development of such conditions [15]. The pathogenetic mech-
anisms of GP in malignancy are unclear; however, the associ-
ation between GP and malignant neoplasms is known [15]. In 
a study by Liu et al. [9] involving 128 patients with malignant 
neoplasms, 90 patients suffered from nephrotic syndrome af-
ter tumor diagnosis. This indicates that the association be-
tween GP and malignancy is due to a complex interaction be-
tween carcinogenesis and renal pathology. The development 
of GP in patients with malignancy may be attributed to tumor 
lysis syndrome (TLS), which is a group of metabolic disor-
ders caused by massive tumor cell lysis. TLS may result from 
a large tumor or anticancer therapy. The entry of tumor cell 
decay products into the bloodstream results in their depo-
sition in the renal glomeruli and the development of GP [16]. 

Among the described malignancy-associated GPs, the 
most common are MN-associated with solid tumors and 
minimal change disease associated with Hodgkin’s lympho-
ma. Additionally, cases of membranoproliferative glomerulo-
nephritis, focal segmental glomerulosclerosis, and IgA neph-
ropathy have been reported [15]. In the adult population, MN is 
the most common pathological form of nephrotic syndrome, 
which occurs in middle-aged and elderly people [17, 18]. It is 
characterized by deposition of electron-dense deposits con-
taining Ig along the epithelial side of the glomerular base-
ment membrane (GBM) [19]. Approximately 30% of MN cases 
are associated with secondary factors [20], of which autoim-
mune diseases are the most common, with most cases relat-
ed to systemic lupus erythematosus. The second most com-
mon secondary etiology is malignancy (5%–20%) [17, 20]. The 
solid tumors commonly linked to MN are lung and gastric 
cancers [19]. Other MN-associated malignancies include re-
nal cell carcinoma; prostate cancer; thymoma; and colorec-
tal, pancreatic, esophageal, and hepatocellular carcinoma 
[21]. MN clinically manifests as nephrotic syndrome, which 
is a severe complication of the underlying disease in patients 
with malignancy [21]. Moreover, diagnosing the morphological 
variant of malignancy-associated MN is challenging because 
of the nonspecificity of morphological changes in the glome-
ruli and contraindications to nephrobiopsy because of the se-
vere condition of patients [21].

Accurate diagnosis of the MN form is critical owing to dif-
ferent treatment approaches. Hormone therapy used to treat 
idiopathic MN (IMN) can prompt growth of various solid tu-
mors, which are a common cause of MN [19]. Treatment of 
malignancy-associated MN focuses on surgical or chemo-
therapeutic eradication of the malignancy.

The main role in the pathogenesis of MN is attribut-
ed to the body’s immune response against its own antigen-
ic complexes located on the surface of podocytes [17]. In 80% 
of cases, the target antigens are phospholipase A2 recep-
tor (PLA2R), thrombospondin type-1 domain-containing 7A 
( THSD7A), and neuroepidermal growth factor-like protein 1 
(NELL-1) [22], whereas in the remaining cases, the target an-
tigen remains unknown. Recent studies have identified new 
antigens that may be targeted by the body’s immune response 
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in MN: semaphorin 3B (SEMA3B) [22], exostosin 1/2 (EXT1/
EXT2) [23], protocadherin-7/FAT1 (PCDH7/FAT1) [24–26], and 
neural intercellular adhesion molecule 1 (NCAM1) [27]. The 
long-established theory of MN indicates that circulating an-
tibodies against podocyte antigenic complexes enter the glo-
merular capillaries from the bloodstream and are deposited 
to the GBM [28–30]. Synthesis of new GBM components leads 
to antibody immersion in the GBM, followed by their appear-
ance on the subepithelial side of the GBM, where the antibo-
dies attach to antigenic complexes on podocytes. Some stud-
ies noted that in IMN cases, antibodies belong to the IgG4 
subclass, and in secondary forms, IgG1, IgG2, and IgG3 ex-
ceed IgG4. The appearance of such circulating antibodies is 
due to various undertakings; thus, several secondary forms 
of MN are distinguished [28]. However, the direct cause of au-
toreactive antibody synthesis is immune response dysfunc-
tion, resulting in the body attacking its own antigens [29, 30]. 
Tumor cells in malignancy-associated MN have the ability to 
synthesize proteins similar to podocyte antigens. The body re-
sponds to tumor proteins with immune aggression, leading to 
cross-immune reaction with circulating antibodies, which are 
initially synthesized against foreign tumor proteins, attach-
ing to the body’s own antigenic complexes on the podocyte 
surface. T-helper cells play a crucial role in this process [17]. 
Formed immune complexes bind to GBM components and are 
immersed in it, because of active synthesis and GBM compo-
nent accumulation between immune deposits. The antigen–
antibody complex causes activation of the membrane attack 
complex of the complement system, which induces proteas-
es and reactive oxygen species that partially dissolve immune 
complexes [29, 30].

The abovementioned concept of circulating antibodies that 
attach to podocyte antigens is confirmed by the discovery of 
phospholipase A2 receptor (anti-PLA2R) antibodies. Further 
studies [31–34] reported that the positive anti-PLA2R anti-
body rate in IMN patients from different countries was 57.1%–
77.7%. Based on these data, it can be deduced that the detec-
tion of anti-PLA2R in the serum of patients may be considered 
a reliable diagnostic criterion for IMN [35]. However, several 
studies [36–38] reported cases of malignancy-associated MN 
wherein anti-PLA2Rs were also detected in the serum. IgG 
subtypes to PLA2R in the serum from patients with PLA2R-
positive malignancy-associated MN were found to be similar 
to those in the serum from patients with IMN. This indicates 
that the pathogeneses of PLA2R-positive malignancy-associ-
ated MN and PLA2R-positive primary MN have common path-
ways [38]. Additionally, PLA2R is expressed by cells of various 
tumors, and its role in carcinogenesis is unclear [17]. Thus, 
the presence of anti-PLA2R in the serum of cancer patients 
does not rule out tumor-associated MN. The relationship be-
tween anti-PLA2R and malignancy-associated MN requires 
further investigation. 

Antibodies to thrombospondin type-1 domain-containing 
7A (anti-THSD7A) are circulating antibodies that can be found 
in the serum of patients with malignancy-associated MN. 

THSD7A-positive MN accounts for 1%–3% of all MN cases [39, 
41]. In various studies of patients with malignancy-associat-
ed MN, the frequency of anti-THSD7A in serum ranged from 
6% to 25% [39–41]. In recent years, studies on the expres-
sion of THSD7A by tumor cells have been conducted. THSD7A 
was relatively frequently observed in patients with colorec-
tal, kidney, breast, and prostate cancers, and the transcription 
and protein levels of THSD7A were significantly upregulated 
in gastric cancer [42]. As previously mentioned, T-helper cells 
play a major role in the pathogenesis of malignancy-associ-
ated MN, triggering an immune response to tumor antigens. 
THSD7A may play a role in the pathogenesis of malignancy-
associated MN involving T-helper cells [17]. However, studies 
confirming a link between THSD7A-MN and malignancy are 
lacking, and this issue remains to be explored. 

Sethi et al. [43] detected NELL-1 protein using laser 
micro dissection and mass spectrometric analysis of renal 
biopsy specimens from PLA2R-negative patients with MN, 
which accounts for approximately 10% of all MN cases. How-
ever, in the same cohort, 11.7% of patients positive for NELL-
1 were found to have malignancy-associated MN. In anoth-
er study, Caza et al. [44] reported that in 30% of patients with 
NELL-1-positive MN, the disease was associated with malig-
nancy. However, in a study by Wang et al. [45], malignant tu-
mors were not detected in any of the 15 patients with NELL-
1-positive MN at the time of diagnosis. Such differences may 
be due to the diffe rent ethnicities of the patients [17]. Inter-
estingly, in the studies by Caza [44] and Wang [45], serum 
antibodies were less frequently detected than positive im-
munohistochemical staining for NELL-1. In the first study, an-
tibodies were found in 20 of 28 (71.4%) NELL-1-positive pa-
tients, whereas in the second study, only 2 of 15 patients 
with positive NELL-1 staining were serum-positive for anti-
bodies against NELL-1. Wang et al. indicated that the sensi-
tivity of NELL-1 immunohistochemical staining is consider-
ably higher than that of serum antibody detection. Notably, 
NELL-1 is expressed by various tumor cells, such as prostate 
and lung cancers [46]. Thus, the involvement of NELL-1 in the 
pathogenesis of MN may have a similar mechanism to that of 
THSD7A, which is also expressed by cells from diffe rent tu-
mors. However, the detailed pathophysiological mechanism of 
NELL-1 involvement in the development of malignancy-asso-
ciated MN remains controversial. Further studies on this is-
sue are warranted. 

Considering the previously described pathogenetic mech-
anisms, a literature review was performed, and studies that 
performed immunohistochemical staining of renal tissues 
to identify specific antigens presumably involved in the de-
velopment of malignancy-associated MN were selected. In 
their study, Zhang et al. [38] conducted immunohistochemical 
staining of renal glomeruli and tumor tissue to detect THS-
D7A and immunofluorescence analysis to detect glomeru-
lar PLA2R, and the IgG subclass in the glomeruli was deter-
mined according to the method described by Zhang [47]. In 
addition to glomerular staining, serum antibodies to PLA2R 
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and THSD7A were identified using immunofluorescence tech-
niques. The results of a study including 36 patients with ma-
lignancy-associated MN revealed that both PLA2R-antigen in 
the renal glomeruli and serum anti-PLA2R antibodies were 
detected in 12 (22%) patients. Additionally, two patients were 
positive for only one of the two criteria. In the other 22 (61%) 
patients, PLA2R in the glomeruli and anti-PLA2R in the se-
rum were not detected. Among the 20 PLA2R-negative pa-
tients in whom the IgG subclass of the immune deposits in 
the glomeruli could be detected, IgG1 was found in 10 (50%) 
patients, IgG4 in 3 (15%), and both subclasses in 7 (35%). 
In the 13 PLA2R-positive patients in whom the IgG subclass 
of the immune deposits in the glomeruli could be deter-
mined, the IgG4 subclass was predominant. Furthermore, the 
pathomorphological features of glomerular alterations in the 
PLA2R-positive and PLA2R-negative groups were evaluated. 
In the PLA2R-positive patients, IgA, IgM, and C1q in the glo-
merular deposits were more frequently detected. No signifi-
cant differences were observed regarding glomerulosclerosis 
and IgG and C3 staining intensity. Among the 14 PLA2R-pos-
itive patients, THSD7A in the renal glomeruli was detected in 
1 patient (7.1%). In the PLA2R-negative group, THSD7A was 
observed in 2 of 22 (9.1%) patients. Tumor tissue was avail-
able for examination in 9 of 36 patients, and in 5 of the 9 pa-
tients, tumor cells were positive for THSD7A. In one patient 
with a THSD7A-positive tumor, THSD7A deposits were found 
in the glomeruli. THSD7A in the glomeruli was not detected in 
any of the patients with THSD7A-negative tumors [38]. 

In another study, Wang et al. identified the presence of 
PLA2R, THSD7A, and NELL-1 antigens in the renal glomeru-
lar tissue by immunohistochemical staining using rabbit an-
tibodies [46]. Moreover, serum antibody levels of anti-PLA2R 
by indirect immunofluorescence assay and anti-THSD7A and 
anti-NELL-1 by indirect immunofluorescence were evaluat-
ed. Wang et al. presented the results of their study togeth-
er with the other studies [48–50], as no significant differen-
ces were found between the baseline characteristics among 
all patients. Thus, the results from the studies in 40 patients 
with malignancy-associated MN were compared with those 
from the studies in 101 patients with IMN. The frequency of 
PLA2R detection in the kidney tubules of patients with IMN 
was significantly higher than that of those with MN-asso-
ciated with malignant tumors (92.1% vs. 40.0%). However, 
the frequency of THSD7A detection in the kidney tubules of 
patients with MN with associated tumor (42.5%) was sig-
nificantly higher than that in the tubules of those with IMN 
(2.0%). IgG subclass staining of renal tissue showed that the 
frequency of IgG4 positivity was significantly lower in pa-
tients with malignancy-associated MN than in those with 
IMN (59.3% vs. 90.1%), and the frequency of IgG2 positivity 
in these patients was significantly higher (36.0% vs. 16.5%). 
Positive staining for NELL-1 in the glomeruli was observed 
in 4 (10%) patients with malignancy-associated MN. Specific 
staining of malignant neoplasm tissues for the detection of 
antigens involved in the development of MN was performed 

in 26 patients with available tumor samples. In 11 (42.3%) 
patients with THSD7A-positive tumors, the same antigen was 
detected in the renal glomeruli. Three (14.3%) patients had 
NELL-1 expression in the renal and tumor tissues, one (4.8%) 
patient had PLA2R expression in the renal and tumor tissues, 
and one (4.8%) patient had PLA2R and THSD7A expressions 
in the renal tissue and only THSD7A expression in the tu-
mor tissue.

The expression level of PLA2R in the renal glomeruli of 
patients with malignancy-associated MN was considerably 
lower than that of patients with IMN. However, in both men-
tioned studies, PLA2R was detected in the glomeruli of pa-
tients with malignancy-associated MN. This result indicates 
that PLA2R as a single indicator is not an appropriate criterion 
for the diagnosis of IMN. Further investigation of other target 
antigens in malignancy-associated MN is warranted. Com-
bined detection of such antigens in conjunction with PLA2R 
may be key to the differential diagnosis of idiopathic and ma-
lignancy-associated MN. 

The frequency of detection of THSD7A in the renal glo-
meruli of patients with malignancy-associated MN was signi-
ficantly higher than that of patients with IMN. This finding sup-
ports the theory that THSD7A, as a tumor cell product, plays 
a role in the pathogenesis of MN involving T-helper cells [17]. 

In all the mentioned studies, the immune deposits found 
in the glomeruli of patients with malignancy-associated MN 
predominantly contained IgG1 and IgG2 subclasses. More-
over, in patients with IMN, IgG4 is the predominant subclass 
found in the glomerular immune deposits. The difference in 
IgG subclasses detected in IMN and malignancy-associated 
MN may be due to the different T-helper cells involved in the 
pathogenesis of these forms of MN. IgG1 and IgG2 are asso-
ciated with Th1 and IgG4 with Th2 [51]. Primarily, Th1 cells are 
involved in the development of an immune response against 
tumor antigens, which explains the predominance of IgG1 
and IgG2 subclasses in the glomerular immune deposits in 
this form of MN. However, in this pathogenetic mechanism, 
why the detection rate of antibodies against the abovemen-
tioned target podocyte antigens in serum is usually lower than 
the detection rate of the antigens in the glomeruli is unclear 
[44, 45]. This may be because of differences in the sensitivi-
ty of the antigen and antibody detection tests. Nevertheless, 
the fact that the actual pathogenetic mechanisms are more 
complex than is assumed should be considered; thus, a more 
thorough study is required. 

Membranoproliferative glomerulonephritis (MPGN) is 
a group of diseases characterized by GBM thickening and me-
sangial cell proliferation. The modern classification of MPGN 
is based on ultrastructural, immunohistochemical, and patho-
genetic features, and three types of MPGN are distinguished: 
type I, with subendothelial deposits; type II, with dense de-
posits inside the GBM (dense deposit disease); and type III, 
with subendothelial and subepithelial deposits. Data on the 
association between MPGN and malignancies are limited. Five 
articles [52–56] that reported cases of malignancy-associated 



263
Казанский медицинский журнал, 2025. Том 106, № 2

DOi: https://doi.org/10.17816/KMJ636694

ОбзОры

MPGN were selected and analyzed. The malignant tumors in-
cluded MALT lymphoma [52], papillary thyroid carcinoma [53], 
gastric adenocarcinoma [54], colorectal carcinoma [55], and 
ductal carcinoma of the breast [56]. 

The following morphological changes were observed in 
the glomeruli of patients with malignancy-associated MPGN: 
light microscopy in all cases showed proliferation of mesan-
gial cells and an increase in the mesangial matrix, with the 
glomeruli having a lobular appearance [52–56]. Methenamine 
silver staining revealed contouring of the glomerular capillary 
wall [54]. In various studies, electron microscopy revealed 
diffuse thickening of the GBM, with different localization of 
immune deposits [52–56]. In a study by Taira [56], immune 
deposits had predominantly subendothelial location. In stud-
ies by Sugihara and Pattanashetti [52, 53], immune complexes 
were found in both the subendothelial layer and mesangium. 
Moreover, in a study by Severova [55], immune deposits were 
noted in the subendothelial and subepithelial layers.

Thus, the identified morphological changes were not spe-
cific for malignancy-associated MPGN. Furthermore, the 
pathogenetic mechanisms of the association between MPGN 
and malignancy remain unclear. Immune complexes resulting 
from the body’s immune response to tumor-secreted proteins 
may be involved in the development of malignancy-associat-
ed MPGN. The features of malignancy-associated MPGN are 
yet to be explored. 

Focal segmental glomerulosclerosis (FSGS) is a form of 
GP characterized by sclerosis of separate glomeruli, involv-
ing a portion of the capillary loops in the affected glomerulus. 
FSGS is rarely associated with malignancies, among which 
renal cell carcinoma and thymoma are the most common, and 
cases of association of FSGS with lung, breast, and esopha-
geal cancers have been described less frequently [57, 58]. Ac-
cording to research data, glomerular apparatus changes in 
malignancy-associated FSGS are nonspecific [57]. No stud-
ies have confirmed any pathophysiological link between FSGS 
and malignancy. However, the pathogenesis of the idiopa-
thic form of FSGS is notably considered as one of the stag-
es of minimal change disease (lipoid nephrosis), and lipoid 
nephrosis may be related to damage of the visceral sheet of 
the Bowman’s capsule by cytokine-like circulating substances 
[59]. Thus, the production of cytokine-like substances by the 
tumor may lead to the development of FSGS. Further studies 
on this issue are warranted. 

Minimal change disease is more commonly associated 
with Hodgkin’s lymphoma. In addition, it has been reported to 
be associated with solid tumors such as lung cancer, colorectal 
cancer, renal cell carcinoma, and thymoma and rarely with pan-
creatic, prostate, bladder, breast, and ovarian cancers [60–62].

IgA nephropathy may be linked to renal cell carcinoma, 
thyroid cancer, and solid tumors of the respiratory tract, oral 
mucosa, and nasopharynx [63].

Thus, one of the main tasks of onconeuphrology is to 
study the relationship between GP and malignancy. The de-
velopment of GP often complicates the course of the under-
lying malignancy and, in some cases, can be fatal. The timely 
diagnosis of GP in patients with primary cancer is challeng-
ing for several reasons. First, the severe condition of most 
patients with cancer makes it difficult to perform the required 
tests (e.g., renal biopsy) to identify the exact nature of the GP. 
Second, in patients with malignancy, most alterations detect-
able in the renal glomeruli are nonspecific. Hence, it is diffi-
cult to understand whether the patient’s GP is a clinical mani-
festation of a tumor or the two are unrelated diseases, which 
largely determines further treatment. 

Current research data on malignancy-associated GP are 
contradictory. The issues of morphological alterations in the 
glomeruli and pathogenetic mechanisms of the development 
of GP in cancers of different sites require further studies.
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