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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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rAOMepynonaTMii U UX NPOrHOCTUYECKOE 3HAYeHUe
NPy 3/10Ka4YeCTBEHHbIX ONYXO0NAX Pa3/IMUHOM
NoKanusauum
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AHHOTALMA

B 0630pe nuTepatypbl NpoaHann3vpoBaHbl pe3ynbTaTbl 3apy0eHbIX MCCIIEA0BaHNM, KOTOPbIE NOCBALLEHbI FOMEPYNONaTUAM
MpU 3/10Ka4ECTBEHHBIX HOBOOOPa30BaHWsAX Pa3nMYHOM JIOKaU3aLmMu, NoyYeHHbIX 3a nocnesHue 5 net. Lienbio 063opa sensetcs
NPOBELEHNE CPABHUTENBHOMO aHANM3a MACTONOTMYECKUX U UMMYHOMMCTOXUMMUYECKMX 0CODEHHOCTEN MOP(OIOrMYECKNX XapaK-
TEPUCTUK [TIOMepYNonaTuiA NPy 310Ka4eCTBEHHLIX HOBOODPa30BaHMAX Pa3NIMYHOI JTIOKaNM3aLyK, a TaKKe onpefesieHure cnel-
NUYHOCTU BbIABNEHHBIX 0COOEHHOCTEN. [laHHble UCCNefoBaHWs HalAeHbl C MCnosb3oBaHWeM 6a3 aaHHbIx Scopus, PubMed,
Cochrane Library v orpaHnyeHbl fatoit nyénmkaumm ¢ 2019 no 2024 r. B pabote BbinonHeH AeTanbHbIA aHanM3 M1cToNormyeckux
1 IMMYHOTUCTOXMMUYECKWX U3MEHEHMIA ITIOMEPYNAPHOTo annaparta Npy roMepynonaTusx, acCoLMMPOBaHHBIX C KapLMHOMaMm
Pa3nUYHON SIoKanM3auuu. BoisBneHHbIE U3MEHEHUA OLEHEHBI 4J1S1 ONPEeAesieHUs crneumdUYHOCTM NPUBEAEHHBIX MOPdOSIOrN-
yeckux ocobeHHocTen. Ocoboe BHUMaHUE yoeneHo NaToreHeTUHECKUM MeXaHN3MaM, MPEANOoNOXMTENBHO 06 BACHAILLMM pas-
BMTHE [1IOMEpYNONaTii NPW KapLMHOMaX pasnnyHoii lokanu3aumu. NoapobHbIi aHanu3 faHHbIX MTepaTypbl N0 NPUBELEHHON
TeMe [10Ka3bIBaeT, YT NOHUMaHWe MMCTONOMMYECKUX M UMMYHOTMCTOXMMUYECKUX 0coBeHHOCTeN MOPdONOrMyecKux XxapaKTepu-
CTUK [IOMepynonaTuiA Npu 310Ka4ecTBEHHbIX HOBOOOPA30BaHUAX CNOCOBCTBYET COBEPLUEHCTBOBAHMI0O METOAO0B AWNArHOCTUKM
NoAo6HbIX COCTOAHWM. BaXHOCTb UCCNen0BaHMIA B 3TOM 0611aCTU HEBO3MOXHO NMEPEOLIEHMUTb, T. K. OHU MOTYT NpesocTaBuTh
HOBblE AaHHble Ans CO3[aHWA MHHOBALMOHHBIX NOAX0A0B, HAaNPaBNEHHBIX HA YNyYLleHUe NPOrHO3a M KayecTBa XMU3HK Na-
LIMEHTOB, CTPAJAIOLLMX OHKONOrMYeCKUMU 3aboneBaHnaMU. KneTku 3n0KauyecTBEHHOW ONyXonm cnocobHbl 3KCNpeccupoBaTh
pa3nuyHble BELLEeCTBa, B TOM umucie benku, KoTopble MOryT NMPUBOAUTL K pasBuTUIO rmoMepynonatun. AHanus mopdonoruye-
CKWX M3MEHEHUV IMOMepYNSPHOro annaparta No3BoNSeT BbISBUTL HANMUME WK OTCYTCTBUE NATOreHeTUYECKOW CBA3M OMyXonu
C FoMepynonaTtueil U CKOPPEKTMPoBaTb Kypc NedveHns bonbHoro. KpoMe Toro, yacTb 0630pa nocssiLieHa pa3bopy BO3MOXHbIX
NaTom3noN0rNYeCKUX MeXaHM3MOB pa3BUTIS FIOMEPYNONATUN NpU 3M10Ka4eCTBEHHBIX HOBOOOpPa30BaHUAX, 4To cnocobeTyeT
bonee TO4HOM aMarHocTUKe MOphONOrMYeCKUX U3MEHEHUI KiTyBOUKOB, NO3BOMSET pasrpaHnuMTL Mexay coboii cneumdbuyeckme
1 napacneundmyeckme Mopdonornyeckue xapaKTepucTuku. TakuM 0bpasom, 063op inTepaTypsl NpencTaBnifeT coboit aHanms
TMCTONIOMMYECKUX U UMMYHOTUCTOXMMUUYECKMX 0COBEHHOCTEN MOP(OIOTMYECKUX XapaKTePUCTUK ITIOMepynonaTuii Npy 3/oKade-
CTBEHHbIX HOBOOOPA30BaHWAX Pa3NIMYHOM JTOKaU3aLMK, C YHETOM 3HAUMMOCTW MEXAMCLMNIIMHAPHOIO NOAX0/A B AMAarHOCTUKe
LAHHOTO COCTOSHUS, KaK OAHOM0 U3 KIIMHUYECKUX NPOSIBIIEHUIA 3/I0KAYECTBEHHBIX OMyXONEN.
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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
diagnosed 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, PLAZR, 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
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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 (PLAZR), 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/FATT) [24-26], and
neural intercellular adhesion molecule 1 (NCAMT) [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, 1962, 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-PLAZR) antibodies. Further
studies [31-34] reported that the positive anti-PLAZR 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-PLAZR 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-PLAZRs were also detected in the serum. IgG
subtypes to PLAZR in the serum from patients with PLAZR-
positive malignancy-associated MN were found to be similar
to those in the serum from patients with IMN. This indicates
that the pathogeneses of PLAZR-positive malignancy-associ-
ated MN and PLAZR-positive primary MN have common path-
ways [38]. Additionally, PLAZR is expressed by cells of various
tumors, and its role in carcinogenesis is unclear [17]. Thus,
the presence of anti-PLAZR in the serum of cancer patients
does not rule out tumor-associated MN. The relationship be-
tween anti-PLAZR 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.
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THSD7A-positive MN accounts for 1%—3% of all MN cases [39,
411. 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
microdissection and mass spectrometric analysis of renal
biopsy specimens from PLAZR-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-
T-positive MN at the time of diagnosis. Such differences may
be due to the different 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-T 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-1is 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 different 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 PLAZR, 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 PLAZR
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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 PLAZR-antigen in
the renal glomeruli and serum anti-PLAZR 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, PLAZR in the glomeruli and anti-PLAZR in the se-
rum were not detected. Among the 20 PLAZR-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 PLAZR-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
PLAZR-positive and PLAZR-negative groups were evaluated.
In the PLAZR-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 PLAZR-pos-
itive patients, THSD7A in the renal glomeruli was detected in
1 patient (7.1%). In the PLAZR-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
PLAZR, THSD7A, and NELL-1 antigens in the renal glomeru-
lar tissue by immunochistochemical staining using rabbit an-
tibodies [46]. Moreover, serum antibody levels of anti-PLAZR
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
PLAZR 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%). 1gG subclass staining of renal tissue showed that the
frequency of 1gG4 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 1gG2 positivity
in these patients was significantly higher (36.0% vs. 16.5%).
Positive staining for NELL-T 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
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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 PLAZR expression in the renal and tumor tissues,
and one (4.8%) patient had PLAZR and THSD7A expressions
in the renal tissue and only THSD7A expression in the tu-
mor tissue.

The expression level of PLAZR 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, PLAZR was detected in the glomeruli of pa-
tients with malignancy-associated MN. This result indicates
that PLAZR 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 PLAZR
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 1gG1 and 1gG2 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 Ig62 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 |, with subendothelial deposits; type II, with dense de-
posits inside the GBM (dense deposit disease); and type Ill,
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
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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].
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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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AOMO/THUTENNbHASA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpLI MOATBEPKAAKOT COOTBETCTBME CBOEMO
aBTOPCTBA MeXAyHapoaHbIM KpuTepusam ICMJE (Bce aBTopbl BHEC-
N CYLLLECTBEHHBIA BKMAA B pa3paboTky KOHLENUMM, NpoBeAeHMe
WCCNeoBaHua W MOArOTOBKY CTaTby, MPOYAM 1 080bpunn GuHanb-
HYt0 Bepcumio nepep, nybnmnKaumei). Hanbonblwumin BkNag pacnpepe-
NéH cnefytomm obpasom: B.[LJ1. — KoHUenTyanu3aums, Metogo-
norvis, UCcnefoBaHune, PeLaKTVpoBaHMe PyKONMCK, BU3yanu3aums;
b.[1.B. — KoHuenTyanu3aums, NpoBepKa, 1ccienosaque, 0bpabor-
Ka v yrpaereHvie pesynbTatamu, obLLee pyKOBOACTBO, afMUHUCTPU-
poBaHue npoekTa; J1.M.B. — nporpaMmHoe obecneyeHwe, aHanms;
M.A.P. — npoBepKa, nccnenosame, Bu3yanmsaums; 1.10.C. — aHa-
13, pecypesl.

WUcToyHnK duHaHCcMpoBaHMA. ABTOpbI 3asBMIAKT 06 OTCYTCTBUM
BHELUHEro GYHaHCVMPOBaHWS NPY NPOBELEHNM UCCIIE[0BaHWA U NOf-
rOTOBKE NybnMKaLmm.

KoHdnuKT mHTEpecoB. ABTOpbI [EKNapUpylOT OTCYTCTBUE SIBHBIX
W NOTEHLMANbHBIX KOHAIIMKTOB MHTEPECOB, CBA3AHHBIX C NPOBEAEH-
HbIM VCCIEA0BaAHMEM W NMYBAMKALMEN HACTOSLLEN CTaTby.

00I: https://doi.org/10.17816/KMJ636694

263



264

REVIEWS

CNUCOK JIUTEPATYPbI / REFERENCES

1. Bonilla M, Gudsoorkar P, Wanchoo R, et al. Onconephrolo-
gy 2022: An Update. Kidney360. 2023;4(2):258-271. doi: 10.34067/
KID.0001582022

2. Thet Z, Lam AK, Ranganathan D, et al. Critical evaluation of can-
cer risks in glomerular disease. Trans! Oncol. 2022;19:101376. doi:
10.1016/j.tranon.2022.101376

3. Zhang X, Khurana A, Hirani S, et al. Paraneoplastic Glomerulone-
phropathy Associated With Renal Cell Carcinoma: A Descriptive Anal-
ysis of Published Reports. Cureus. 2023;15(3):e36928. doi: 10.7759/
cureus.36928

4. Galloway J. Remarks ON HODGKIN'S DISEASE. Br Med J. 1922,
2(3234):1201-1208.2. doi: 10.1136/bm|.2.3234.1201

5. Romagnani P, Kitching AR, Leung N, Anders HJ. The five types of
glomerulonephritis classified by pathogenesis, activity and chronici-
ty (GN-AC). Nephrol Dial Transplant. 2023;38(Supplement_2):ii3—ii10.
doi: 10.1093/ndt/gfad067

6. Yang CK, Lee CY, Wang HS, et al. Glomerular disease classifica-
tion and lesion identification by machine learning. Biomed J. 2022,
45(4):675-685. doi: 10.1016/j.j.2021.08.011

7. Lamba P, Nam KH, Contractor J, Kim A. Nephritic Syndrome. Prim
Care. 2020;47(4):615-629. doi: 10.1016/j.pop.2020.08.003

8. Bharati J, Chander PN, Singhal PC. Parietal Epithelial Cell Behavior
and Its Modulation by microRNA-193a. Biomolecules. 2023;13(2):266.
doi: 10.3390/biom 13020266

9. LiuS,WanY, Hu Z, et al. Nephrotic syndrome associated with solid
malignancies: a systematic review. BMC Nephrol. 2024;25(1):215. doi:
10.1186/512882-024-03632-9

10. Mizdrak M, Smajic B, Mizdrak |, et al. Endocrine Disorders in Ne-
phrotic Syndrome-A Comprehensive Review. Biomedicines. 2024;
12(8):1860. doi: 10.3390/biomedicines 12081860

11. Yu X, Fan Z, Chen W, Wang Z. Lung cancer with nephrotic syn-
drome as a paraneoplastic syndrome: A case report. Mol Clin Oncol.
2020;13(6):86. doi: 10.3892/mco.2020.2156

12. Kaira K, Amano H, Imai H, et al. Membranous Nephropathy as
a Paraneoplastic Syndrome in Cancer of Unknown Primary. In Vivo.
2024;38(3):1503—-1508. doi: 10.21873/invivo.13598

13. Wang L, Wang J, Xu A, et al. Future embracing: exasomes driving
a revolutionary approach to the diagnosis and treatment of idiopathic
membranous nephropathy. J Nanobiotechnology. 2024;22(1):472. doi:
10.1186/512951-024-02633-y

14. Garkusha TA, Stolyarevich ES, Khorzhevsky VA, Ivliev SV. Glome-
rulopathy in kidney neoplasms: frequency of occurrence, structure of
morbidity. Russian Journal of Archive of Pathology. 2023;85(2):21-26.
doi: 10.17116/patol20238502121

15. Rosner MH, Jhaveri KD, McMahon BA, Perazella MA. Oncone-
phrology: The intersections between the kidney and cancer. CA Cancer
J Clin. 2021;71(1):47-77. doi: 10.3322/caac.21636

16. Amaud M, Loiselle M, Vaganay C, et al. Tumor Lysis Syndrome
and AKI: Beyond Crystal Mechanisms. J Am Soc Nephrol. 2022,
33(6):1154-1171. doi: 10.1681/ASN.2021070997

17. Hu X, Wang G, Cheng H. Specific antigens in malignancy-asso-
ciated membranous nephropathy. Front Med. 2024;11:1368457. doi:
10.3389/fmed.2024.1368457

18. Baker LW, Jimenez-Lopez J, Geiger XJ, Aslam N. Malignancy-
Assaciated Membranous Nephropathy with Positive Anti-PLAZR Au-
toantibodies: Coincidence or Connection. Case Rep Nephrol Dial.
2021;11(3):334-339. doi: 10.1159/000520399

Kazan Medical Journal 2025, Vol. 106, No. 2

19. Hoxha E, Reinhard L, Stahl RAK. Membranous nephropathy:
new pathogenic mechanisms and their clinical implications. Nat Rev
Nephrol. 2022;18(7):466-478. doi: 10.1038/s41581-022-00564- 1

20. Xu Q, Li J, Yang Y, et al. Prevalence and prognosis of malignan-
cy in THSD7A-associated membranous nephropathy: a systematic li-
terature review and clinical case study. Ren Fail. 2024;46(1):2355353.
doi: 10.1080/0886022X.2024.2355353

21. Plaisier E, Ronco P. Screening for Cancer in Patients with Glo-
merular Diseases. Clin J Am Soc Nephrol. 2020;15(6):886—888. doi:
10.2215/CJN.09000819

22. Sethi S, Debiec H, Madden B, et al. Semapharin 3B-assaciated
membranous nephropathy is a distinct type of disease predominant-
ly present in pediatric patients. Kidney Int. 2020;98(5):1253—-1264. doi:
10.1016/j.kint.2020.05.030

23. Efe 0, So PNH, Anandh U, et al. An Updated Review of Mem-
branous Nephropathy. Indian J Nephrol. 2024;34(2):105-118. doi:
10.25259/ijn_317_23

24. FuN, YuanS, Yang G, et al. Concurrent glomerular PCDH7 depos-
its in PLAZR-associated membranous nephropathy. CEN Case Rep.
2024;13(4):297-301. doi: 10.1007/513730-023-00842-2

25. Sethi S, Madden B, Debiec H, et al. Protocadherin 7-Associated
Membranous Nephropathy. J Am Soc Nephrol. 2021;32(5):1249-1261.
doi: 10.1681/ASN.2020081165

26. Sethi S, Madden B, Casal Moura M, et al. Hematopoietic Stem
Cell Transplant-Membranous Nephropathy Is Associated with Proto-
cadherin FAT1. J Am Soc Nephrol. 2022;33(5):1033-1044. doi: 10.1681/
ASN.2021111488

27. Caza TN, Hassen SI, Kuperman M, et al. Neural cell adhesion mol-
ecule 1is a novel autoantigen in membranous lupus nephritis. Kidney
Int. 2021;100(1):171-181. doi: 10.1016/}.kint.2020.09.016

28. Moroni G, Ponticelli C. Secondary Membranous Nephropa-
thy. A Narrative Review. Front Med. 2020;7:611317. doi: 10.3389/fmed.
2020.611317

29. Dantas M, Silva LBB, Pontes BTM, et al. Membranous nephropa-
thy. J Bras Nefrol. 2023;45(2):229-243. doi: 10.1590/2175-8239-JBN-
2023-0046en

30. Ronco P, Debiec H. Molecular Pathogenesis of Membranous Ne-
phropathy. Annu Rev Pathol. 2020;15:287-313. doi: 10.1146/annurev-
pathol-020117-043811

31. Gu Y, Xu H, Tang D. Mechanisms of Primary Membranous Ne-
phropathy. Biomolecules. 2021;11(4):513. doi: 10.3390/biom 11040513
32. McDonnell T, Wu HHL, Sinha S, Chinnadurai R. The Role of PLA2R
in Primary Membranous Nephropathy: Do We Still Need a Kidney Bio-
psy? Genes. 2023;14(7):1343. doi: 10.3390/genes 14071343

33. Ragy O, Rautemaa V, Smith A, et al. Can use of the serum anti-
PLAZR antibody negate the need for a renal biopsy in primary mem-
branous nephropathy? PLoS One. 2023;18(2):e0281726. doi: 10.1371/
journal.pone.0281726

34. Kaya B, Paydas S, Balal M, et al. Renal expression of PLAZR,
THSD7A, and IgG4 in patients with membranous nephropathy and
correlation with clinical findings. Int J Clin Pract. 2021;75(4):e13855.
doi: 10.1111/ijcp.13855

35. Kukuy OL, Cohen R, Gilburd B, et al. The Prognostic Value of An-
ti-PLAZR Antibodies Levels in Primary Membranous Nephropathy. Int
J Mol Sci. 2023;24(10):9051. doi: 10.3390/ijms24109051

36. Mathew D, Gupta S, Ashman N. A case report of breast can-
cer and membranous nephropathy with positive anti phospholipase

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


https://doi.org/10.34067/KID.0001582022
https://doi.org/10.34067/KID.0001582022
https://doi.org/10.1016/j.tranon.2022.101376
https://doi.org/10.7759/cureus.36928
https://doi.org/10.7759/cureus.36928
https://doi.org/10.1136/bmj.2.3234.1201
https://doi.org/10.1093/ndt/gfad067
https://doi.org/10.1016/j.bj.2021.08.011
https://doi.org/10.1016/j.pop.2020.08.003
https://doi.org/10.3390/biom13020266
https://doi.org/10.1186/s12882-024-03632-9
https://doi.org/10.3390/biomedicines12081860
https://doi.org/10.3892/mco.2020.2156
https://doi.org/10.21873/invivo.13598
https://doi.org/10.1186/s12951-024-02633-y
https://doi.org/10.17116/patol20238502121
https://doi.org/10.3322/caac.21636
https://doi.org/10.1681/ASN.2021070997
https://doi.org/10.3389/fmed.2024.1368457
https://doi.org/10.1159/000520399
https://doi.org/10.1038/s41581-022-00564-1
https://doi.org/10.1080/0886022X.2024.2355353
https://doi.org/10.2215/CJN.09000819
https://doi.org/10.1016/j.kint.2020.05.030
https://doi.org/10.25259/ijn_317_23
https://doi.org/10.1007/s13730-023-00842-2
https://doi.org/10.1681/ASN.2020081165
https://doi.org/10.1681/ASN.2021111488
https://doi.org/10.1681/ASN.2021111488
https://doi.org/10.1016/j.kint.2020.09.016
https://doi.org/10.3389/fmed.​2020.611317
https://doi.org/10.3389/fmed.​2020.611317
https://doi.org/10.1590/2175-8239-JBN-2023-0046en
https://doi.org/10.1590/2175-8239-JBN-2023-0046en
https://doi.org/10.1146/annurev-pathol-020117-043811
https://doi.org/10.1146/annurev-pathol-020117-043811
https://doi.org/10.3390/biom11040513
https://doi.org/10.3390/genes14071343
https://doi.org/10.1371/journal.pone.0281726
https://doi.org/10.1371/journal.pone.0281726
https://doi.org/10.1111/ijcp.13855
https://doi.org/10.3390/ijms24109051

OB30PHI

A2 receptor antibodies. BMC Nephrol. 2021;22(1):324. doi: 10.1186/
512882-021-02511-x

37. Bobart SA, Han H, Tehranian S, et al. Noninvasive Diagnosis of
PLAZR-Associated Membranous Nephropathy: A Validation Study. Clin
JAm Soc Nephrol. 2021;16(12):1833-1839. doi: 10.2215/CJN.05480421
38. Zhang C, Zhang M, Chen D, et al. Features of phospholipase A2
receptor and thrombospondin type-1 domain-containing 7A in ma-
lignancy-associated membranous nephropathy. J Clin Pathol. 2019,
72(10):705-711. doi: 10.1136/jclinpath-2019-205852

39. Juarez A, Galindo L, Ragunathan A, Gondal M. Thrombospondin
Type 1 Domain-Containing 7A (THSD7A)-Associated Membranous Ne-
phropathy Leading to Metastatic Neuroendocrine Carcinoma. Cureus.
2023;15(2):e35277. doi: 10.7759/cureus.35277

40. Tesar V, Hruskova Z. Autoantibodies in the Diagnosis, Monito-
ring, and Treatment of Membranous Nephropathy. Front Immunol.
2021;12:593288. doi: 10.3389/fimmu.2021.593288

41. Ren S, Wu C, Zhang Y, et al. An update on clinical significance of
use of THSD7A in diagnosing idiopathic membranous nephropathy:
a systematic review and meta-analysis of THSD7A in IMN. Ren Fail.
2018;40(1):306-313. doi: 10.1080/0886022X.2018.1456457

42. Shen K, Chen B, Yang L, Gao W. Integrated analysis of single-cell
and bulk RNA-sequencing data reveals the prognostic value and mo-
lecular function of THSD7A in gastric cancer. Aging. 2023;15(21):11940—
11969. doi: 10.18632/aging.205158

43. Sethi S, Debiec H, Madden B, et al. Neural epidermal growth fac-
tor-like 1 protein (NELL-1) associated membranous nephropathy.
Kidney Int. 2020;97(1):163—174. doi: 10.1016/}.kint.2019.09.014

44, Caza TN, Hassen SI, Dvanajscak Z, et al. NELL1 is a target anti-
gen in malignancy-associated membranous nephropathy. Kidney Int.
2021;99(4):967-976. doi: 10.1016/].kint.2020.07.039

45. Wang G, Sun L, Dong H, et al. Neural Epidermal Growth Factor-
Like 1 Protein-Positive Membranous Nephropathy in Chinese Patients.
Clin J Am Soc Nephrol. 2021;16(5):727-735. doi: 10.2215/CJN.11860720
46. Wang G, Hu X, Ye N, et al. Analysis of Clinicopathological Charac-
teristics of Malignancy Patients with Membranous Nephropathy and
Literature Review. Cancer Manag Res. 2024;16:677-689. doi: 10.2147/
CMAR.S46521

47. Qin HZ, Zhang MC, Le WB, et al. Combined Assessment of Phos-
pholipase A2 Receptor Autoantibodies and Glomerular Deposits in
Membranous Nephropathy. J Am Soc Nephrol. 2016;27(10):3195-3203.
doi: 10.1681/ASN.2015080953

48. Yasuda I, Tokuyama H, Hashiguchi A, et al. Malignancy-asso-
ciated membranous nephropathy with PLAZR double-positive for
glomeruli and carcinoma. CEN Case Rep. 2021;10(2):281-286. doi:
10.1007/s13730-020-00556-9

49. Matsumoto A, Matsui |, Mano K, et al. Recurrent membranous ne-
phrapathy with a possible alteration in the etiology: a case report. BMC
Nephrol. 2021;22(1):253. doi: 10.1186/512882-021-02457-0

KasaHckui MeamumnHeKini xypHan, 2025. Tom 106, N° 2

50. Chen M, Zhang L, Zhong W, et al. Case Report: THSD7A-Posi-
tive Membranous Nephropathy Caused by Tislelizumab in a Lung
Cancer Patient. Front Immunol. 2021;12:619147. doi: 10.3389/fim-
mu.2021.619147

51. Ohtani H, Wakui H, Komatsuda A, et al. Distribution of glomer-
ular IgG subclass deposits in malignancy-associated membranous
nephropathy. Nephrol Dial Transplant. 2004;19(3):574-9. doi: 10.1093/
ndt/gfgé16

52. Sugihara A, Ureshino H, Yamasaki M, et al. Type Il Cryoglobu-
linemic Membranoproliferative Glomerulonephritis Caused by Mu-
cosa-assaciated Lymphoid Tissue Lymphoma. Intern Med. 2023;
62(13):1983-1988. doi: 10.2169/internalmedicine.0756-22

53. Pattanashetti N, Kapatia G, Nada R, et al. Association of Mem-
branoproliferative Glomerulonephritis with Papillary Carcinoma Thy-
roid. Indian J Nephrol. 2019;29(5):368-369. doi: 10.4103/ijn.lUN_215_18
54. Kakeshita K, Yamazaki H, Imamura T, et al. Cryofibrinogen-asso-
ciated glomerulonephritis accompanied by advanced gastric cancer.
CEN Case Rep. 2021;10(4):527-536. doi: 10.1007/513730-021-00602-0
55. Severova G, Karanfilovski V, Naunovska L, et al. Association Be-
tween Membranoproliferative Glomerulonephritis and Colorectal Can-
cer — A Case Report. Pril (Makedon Akad Nauk Umet Odd Med Nauki).
2024;45(2):31-36. doi: 10.2478/prilozi-2024-0013

56. Taira S, Kawagoe M, Anzai H, et al. Immunoglobulin A-domi-
nant membranoproliferative glomerulonephritis-like pattern of injury
as a possible paraneoplastic nephropathy in a breast cancer patient.
CEN Case Rep. 2024. doi: 10.1007/513730-024-00936-5

57. Dabrowski D, Ozluk E, Barbeito S, Wei EX. Focal Segmental Glo-
merulosclerosis Preceding Type 2 Papillary Renal Cell Carcinoma.
Case Rep Pathol. 2020;2020:8811905. doi: 10.1155/2020/8811905

58. Zhou J, Yang Z, Yang CS, Lin H. Paraneoplastic focal segmen-
tal glomerulosclerosis associated with gastrointestinal stromal tu-
mor with cutaneous metastasis: A case report. World J Clin Cases.
2021;9(27):8120-8126. doi: 10.12998/wjcc.v9.i278120

59. Gupta P, Gupta RK. Pathology of Glomerular Diseases. Atlas of
Clinical Case Studies. Springer; 2022. doi: 10.1007/978-981-19-1430-0
60. Masuda S, Koizumi K, Moriya H, et al. Secondary Minimal Change
Disease Due to Pancreatic Cancer Impraved by Chemotherapy. Intern
Med. 2021:60(2):251-257. doi: 10.2169/internalmedicine.5499-20

61. Cai X, Wu'Y, Wan Q, Zhang X. Minimal change disease associat-
ed with thyroid cancer: a case report. Front Med. 2023;10:1132259. doi:
10.3389/fmed.2023.1132259

62. Nakano Y, Yoshida M, Muraki N, et al. Prostate Cancer Associ-
ated with Minimal Change Disease: A Case Report. Glomerular Dis.
2022;2(3):145-150. doi: 10.1159/000525040

63. Mei Z, Li F, Chen R, et al. Causal assaciations between thyroid
cancer and IgA nephropathy: a Mendelian randomization study. BMC
Genomics. 2023;24(1):525. doi: 10.1186/512864-023-09633-6

00I: https://doi.org/10.17816/KMJ636694

265


https://doi.org/10.1186/s12882-021-02511-x
https://doi.org/10.1186/s12882-021-02511-x
https://doi.org/10.2215/CJN.05480421
https://doi.org/10.1136/jclinpath-2019-205852
https://doi.org/10.7759/cureus.35277
https://doi.org/10.3389/fimmu.2021.593288
https://doi.org/10.1080/0886022X.2018.1456457
https://doi.org/10.18632/aging.205158
https://doi.org/10.1016/j.kint.2019.09.014
https://doi.org/10.1016/j.kint.2020.07.039
https://doi.org/10.2215/CJN.11860720
https://doi.org/10.2147/CMAR.S465211
https://doi.org/10.2147/CMAR.S465211
https://doi.org/10.1681/ASN.2015080953
https://doi.org/10.1007/s13730-020-00556-9
https://doi.org/10.1186/s12882-021-02457-0
https://doi.org/10.3389/fimmu.2021.619147
https://doi.org/10.3389/fimmu.2021.619147
https://doi.org/10.1093/ndt/gfg616
https://doi.org/10.1093/ndt/gfg616
https://doi.org/10.2169/internalmedicine.0756-22
https://doi.org/10.4103/ijn.IJN_215_18
https://doi.org/10.1007/s13730-021-00602-0
https://doi.org/10.2478/prilozi-2024-0013
https://doi.org/10.1007/s13730-024-00936-5
https://doi.org/10.1155/2020/8811905
https://doi.org/10.12998/wjcc.v9.i27.8120
https://doi.org/10.1007/978-981-19-1430-0
https://doi.org/10.2169/internalmedicine.5499-20
https://doi.org/10.3389/fmed.2023.1132259
https://doi.org/10.1159/000525040
https://doi.org/10.1186/s12864-023-09633-6

266

REVIEWS

AUTHORS’ INFO

*Daniel L. Vinnikov, stud.;

address: 1 Ostrovityanova st, Moscow, Russia, 117513;
ORCID: 0009-0001-1684-8917;

e-mail: danvin2004@gmail.com

Adelya R. Mukhametshina, stud.;
ORCID: 0009-0006-9862-3194;
e-mail: Mukhametshina.dely@mail.ru

Peter V. Lebedev, stud.;
ORCID: 0009-0009-9414-8674;
e-mail: petrlebedev_03@mail.ru

Yulia S. Podverbnaya, stud.;
ORCID: 0009-0002-9236-6714;
e-mail: julia_123_julia_123@mail.ru

Dmitry V. Bulanov, MD, Cand. Sci. (Med.), Assist. Prof., Depart.

of Pathological Anatomy, Clinical Pathological Anatomy;
ORCID: 0009-0005-3772-6643;

eLibrary SPIN: 2641-6658;

e-mail: dbulanov81@gmail.com

* Corresponding author / ABTOp, OTBETCTBEHHBIN 3@ NEpenmcKy

Kazan Medical Journal 2025, Vol. 106, No. 2

0b ABTOPAX

* BuHHukoB [laHuanb JleoHnaosuy, ctya,;

agpec: Poccus, 117513, MockBa, yn. OctpoBuMTAHOBS, 4. 1;
ORCID: 0009-0001-1684-8917;

e-mail: danvin2004@gmail.com

MyxameTtwunHa Apens PamunesHa, cTyq.;
ORCID: 0009-0006-9862-3194;
e-mail: Mukhametshina.dely@mail.ru

Ne6epes MéTp Banepbesuy, cTya;
ORCID: 0009-0009-9414-8674;
e-mail: petrlebedev_03@mail.ru

Moasep6Has l0nus CepreesHa, cTya,;
ORCID: 0009-0002-9236-6714;
e-mail: julia_123_julia_123@mail.ru

bynaHoB [IMutpuit BnagummpoBuy, KaHz. Meq. Hayk, aou,,

Kad. NaTosorMyecKom aHaToMUM 1 KIIMHWYECKOM NaToorMyYecKom
aHaToMuu;

ORCID: 0009-0005-3772-6643;

eLibrary SPIN: 2641-6658;

e-mail: dbulanov81@gmail.com

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


https://orcid.org/0009-0001-1684-8917
mailto:danvin2004@gmail.com
https://orcid.org/0009-0006-9862-3194
mailto:Mukhametshina.dely@mail.ru
https://orcid.org/0009-0009-9414-8674
mailto:petrlebedev_03@mail.ru
https://orcid.org/0009-0002-9236-6714
mailto:julia_123_julia_123@mail.ru
https://orcid.org/0009-0005-3772-6643
https://www.elibrary.ru/author_profile.asp?spin=2641-6658
mailto:dbulanov81@gmail.com
https://orcid.org/0009-0001-1684-8917
mailto:danvin2004@gmail.com
https://orcid.org/0009-0006-9862-3194
mailto:Mukhametshina.dely@mail.ru
https://orcid.org/0009-0009-9414-8674
mailto:petrlebedev_03@mail.ru
https://orcid.org/0009-0002-9236-6714
mailto:julia_123_julia_123@mail.ru
https://orcid.org/0009-0005-3772-6643
https://www.elibrary.ru/author_profile.asp?spin=2641-6658
mailto:dbulanov81@gmail.com

	Clinicopathological Features of Glomerulopathies and Their Prognostic Significance in Cancers of Different Sites
	Abstract
	To cite this article:
	Additional information
	References
	Authors’ info


