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ABSTRACT
Introduction: MGRS are new rare clinical entities, whose recognition and optimal management is evolving.
Methods: To implement real- life data, we retrospectively analysed a multicentre cohort of 60 patients with renal biopsy- proven 
MGRS receiving mainly novel treatments (between 2006 and 2021) in eight Italian centres. Based on renal biopsy, patients were 
divided into two subgroups: AL amyloidosis (70%, n = 42) and other- MGRS (30%, n = 18).
Results: Baseline characteristics follow typical manifestations of MGRS disorders in terms of small clonal burden, laboratory 
and clinical features. More patients with AL amyloidosis had monotypic lambda light- chain disease, estimated glomerular filtra-
tion rate (eGFR) ≥ 60 mL/min and nephrotic proteinuria than other- MGRS group. The most widely used drug was bortezomib, 
and about one- third of patients underwent ASCT. Overall response rate was 86% with no differences in the two subgroups. 
However, high- quality hematologic responses ≥very good partial response (VGPR) were greater in AL amyloidosis than in other- 
MGRS group (67% vs 28%, p = 0.015). The depth of haematological response influenced renal response, obtained in 32 (59%) 
of evaluable patients, similarly in the subgroups. Indeed, 75% patients with ≥ VGPR (p = 0.049) and none with stable disease 
(p ≤ 0.001) obtained a renal response. No association between renal response and histotypes (p = 0.9) or type of first- line ther-
apy (p = 0.3) was found. At a median follow- up of 54.4 months (IQR 24.8–102.8), median progression- free survival (PFS) was 
100.1 months (95% CI 34.9–NR), and median overall survival not reached (95% CI 129.8–NR). No significant difference emerged 
between the two groups in terms of survival outcomes. Achieving ≥ VGPR was confirmed as the main independent predictor of 
prolonged PFS in the general population (HR = 0.29, p = 0.023) and AL amyloidosis group (HR 0.23; p = 0.023). Preserved renal 
function at diagnosis was predictive of improved PFS in the AL amyloidosis group (eGFR ≥ 60 mL/min: HR = 0.003; p = 0.018; 
eGFR 30–60 mL/min: HR = 0.04, p = 0.046).
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Conclusion: Further research is warranted to develop standardised response criteria and treatment strategies to improve MGRS 
management.

1   |   Introduction

Monoclonal gammopathies include a broad spectrum of con-
ditions characterized by plasma cell-  or lymphoproliferative 
disorder, ranging from premalignant benign conditions (mono-
clonal gammopathy of undetermined significance, MGUS) 
to neoplastic diseases, including multiple myeloma (MM), 
Waldenström macroglobulinemia (WM), and chronic lympho-
cytic leukemia (CLL) [1–4]. Kidney disease is a frequent com-
plication of monoclonal gammopathies that manifests with a 
wide range of renal lesions [5, 6]. The growing recognition of 
the relationship between monoclonal gammopathies in the ab-
sence of symptomatic MM, WM, or CLL and kidney disease led 
to the need for a more accurate classification of these disorders, 
which were previously often misdiagnosed and without access 
to potentially effective medications. In an attempt to address 
this need, in 2012, the International Kidney and Monoclonal 
Gammopathy Research Group (IKMG) first introduced the 
term “monoclonal gammopathy of renal significance” (MGRS) 
to distinguish these monoclonal gammopathies from MGUS, 
filling the diagnostic gap without changing the definition of 
a malignant process [7]. Only more recently MGRS have been 
included in the 2022 WHO- HAEM5 classification, referring 
to any clonal B- cell or plasma- cell (PC) disorder that does not 
meet current criteria for immediate treatment but produces a 
nephrotoxic monoclonal immunoglobulin that directly or indi-
rectly results in kidney disease or injury [8–10]. Renal impair-
ment is caused, by different mechanisms involving different 
compartments of the kidney, by the structural and physico-
chemical characteristics of monoclonal immunoglobulin or its 
fragments, most commonly secreted by a “dangerous small” 
clone with a low- grade of cellular proliferation [8, 11–17]. 
MGRS- related kidney lesions are classified according to the 
characteristics of the monoclonal immunoglobulin deposits by 
electron microscopy: organized, non- organized, or absent de-
posits (for further details see Figure 1) [8, 9].

Due to the wide spectrum of clinical manifestations, as well as 
the relatively common finding of a serum paraprotein, the diag-
nosis of these diseases can be challenging and requires a demon-
stration of the link between MGRS- related kidney lesions and 
the clone- secreting pathogenic monoclonal immunoglobulin. 
Thus, the diagnostic algorithm is based on the complementary 
use of essential renal biopsy with a specific hematologic workup 
including serum and urine laboratory tests and bone marrow 
(BM) or lymph node biopsy [8, 18]. Early recognition of MGRS 
and subsequent timely use of therapeutic approaches, aimed at 
eradication of the malignant clone, are crucial to prevent poten-
tial progressive renal failure to its final stage and to improve pa-
tient outcomes [17, 19–25].

Nonetheless, as clinical trials are rare for MGRS, except for im-
munoglobulin light- chain amyloidosis, data on the management 
of MGRS are still lacking, and there is no consensus regarding 
the best treatment options in the first- line setting, and even 
more so in case of relapse.

A recently published real- world survey added valuable infor-
mation on the prognostic indicators and treatment outcomes 
of MGRS [26]. Aiming to enlarge data on the real- life setting, 
we conducted a multicenter, national, retrospective study of 
biopsy- proven MGRS patients, with a longer period of ob-
servation, focusing on treatment options and their efficacy, 
safety, and management of emerging toxicities in daily clin-
ical practice.

2   |   Materials and Methods

This non- interventional, observational, retrospective study was 
run in 8 Italian hematologic centers, with the primary purpose 
of evaluating the prognostic characteristics and treatment out-
comes of patients with MGRS, in terms of hematological re-
sponse, renal response rate, progression- free survival (PFS), and 
overall survival (OS). Additional endpoints of the study included 
the description of patient characteristics at baseline, the most 
frequently used therapies, the relationship between hematolog-
ical and renal responses, the impact of different MGRS histo-
types and first- line therapies on the achievement of response, 
and, finally, the assessment of safety and tolerability of different 
therapeutic strategies.

Eligible patients were aged ≥ 18 years and had a histologically 
documented diagnosis of MGRS according to the consensus 
statement of the IKMG [8]: specifically, a kidney biopsy inte-
grated by light microscopy, immunohistochemistry (immunoflu-
orescence), and transmission electron microscopy evaluations. 
MGRS kidney lesions were classified according to the 2018 con-
sensus by the IKMG Research Group [8]. Key exclusion criteria 
were: monoclonal gammopathy of clinical significance (MGCS) 
without renal involvement, presence of any defining features 
of an overt lymphoplasmacytic malignancy and any myeloma- 
defining event, and/or histological documentation of light- chain 
cast nephropathy, AL amyloidosis with multi- organ involvement 
documented by instrumental and/or histological examination.

Clinical and laboratory data were collected from the electronic 
medical record system. The following baseline parameters were 
evaluated: age, performance status with the Eastern Cooperative 
Oncology Group (ECOG), blood cell count, renal function (CKD- 
EPI calculation), liver function, beta- 2 microglobulin, serum 
calcium, lactic dehydrogenase (LDH), serum albumin, serum 
and urine immunofixation combined with protein electrophore-
sis, 24- h proteinuria, serum free light chain (sFLC) assay using 
the Freelite assay test (The Binding Site, Birmingham, United 
Kingdom), plasma cell percentage (documented at the BM bi-
opsy), and high- risk cytogenetic abnormalities (HRCA), includ-
ing del(17p), t(4;14) and/or t(14;16) detected by fluorescence 
in situ hybridization (FISH). Renal impairment was defined as 
estimated glomerular filtration rate (eGFR) ≤ 60 mL/min.

Therapy was selected at physician's discretion, based on the pa-
tient's age, comorbidities, and characteristics of the underlying 
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disease. The hematological response was assessed according to 
the International Myeloma Working Group (IMWG) consensus 
criteria and defined as follows: complete response (CR), nega-
tive immunofixation on the serum and urine, and < 5% plasma 
cells in BM aspirates; stringent complete response (sCR), CR 
plus normal FLC ratio and absence of clonal cells in BM biopsy 
by immunohistochemistry; very good partial response (VGPR), 
serum and urine M- protein detectable by immunofixation but 
not on electrophoresis or ≥ 90% reduction in serum M- protein 
plus urine M- protein level < 100 mg per 24 h; partial response 
(PR), ≥ 50% reduction of serum M- protein plus reduction in 
24 h urinary M- protein by ≥ 90% or to < 200 mg per 24 h; if the 
serum and urine M- protein is unmeasurable, a ≥ 50% decrease 
in the difference between involved and uninvolved FLC levels 
is required in place of the M- protein criteria; stable disease (SD), 
not meeting criteria for CR, VGPR, PR, or progressive disease 
(PD) [27]. Renal response was evaluated based on proteinuria 
and eGFR, following international recommendations for amy-
loidosis and defined as a reduction of > 30% in 24- h proteinuria 
(in the absence of renal progression, defined by a progressive 
decrease of > 25% in eGFR) [28]. As AL amyloidosis is the most 
common pathologic phenotype of MGRS lesions, we performed 
a comparison between AL amyloidosis and other- MGRS lesions.

PFS, defined as the time from the initiation of treatment to the 
occurrence of hematological disease progression or death, was 
used to assess treatment efficacy.

The safety assessment was based on reports of hematological and 
non- hematological toxicity, including neutropenia, thrombocy-
topenia, anemia, peripheral polyneuropathy (PNP), infections, 
skin rash, gastro- enteric toxicity, cardiovascular adverse events 

(AEs), and metabolic disease. All AEs were recorded using the 
common terminology criteria for adverse events (CTCAEs) ver-
sion 5.0.

The study was approved by Comitato Etico Area Vasta Emilia 
Romagna (CE- AVEC) and by local Ethics Committees at each 
participating site and was conducted in accordance with the 
International Conference on Harmonization Guidelines on 
Good Clinical Practice and the principles of the Declaration 
of Helsinki. All participants signed an informed consent form 
prior to their inclusion in the study.

2.1   |   Statistical Analysis

For descriptive analysis, dichotomous data, expressed in terms 
of presence or absence, and categorical data, having more than 
two levels, were described by absolute frequencies (N) and 
percentages (%). For numerical data, median values and inter-
quartile range (IQR) were applied. The association among cate-
gorical variables was tested with Pearson's chi- squared test and 
Fisher's exact test, as appropriate, and the differences among 
continuous variables among groups were tested by Wilcoxon's 
rank sum test. Univariate survival analyses were performed by 
Kaplan Meier curves and log- rank test and by fitting the Cox 
proportional hazards model to calculate hazard ratios (HRs). 
The latter was also used for multivariate survival analyses, in-
cluding only significant univariate variables. Median follow- up 
was computed with the reverse Kaplan–Meier estimator, which 
reverses the censor and event indicator of the standard method. 
Inference was performed with a 95% confidence level. All anal-
yses were performed with R version 4.2.1.

FIGURE 1    |    Histopathologic classification of MGRS. CSH, crystal storing histiocytosis; LCPT, light- chain proximal tubulopathy; MIDD, monoclonal 
immunoglobulin deposition disease; PGNMID, proliferative glomerulonephritis and monoclonal immunoglobulin deposits (Adapted from [8]).
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3   |   Results

3.1   |   Baseline Characteristics of Patients

From June 2006 to April 2021, 60 patients with MGRS confirmed 
by renal biopsy and meeting the inclusion criteria were included 
in this retrospective study. For the purposes of analysis, patients 
were divided into 2 subgroups according to the histopatholog-
ical features of renal biopsy: AL amyloidosis (70%, n = 42) and 
other- MGRS (30%, n = 18). The main baseline characteristics of 
the overall population and each subgroup at study entry are sum-
marized in Table 1. In detail, the median age was 65 years (IQR: 
55–72), with no difference between the two subgroups (p = not 
significant [ns]). There was a higher prevalence of male sex in 
the other- MGRS (n = 15, 83%) than in the AL amyloidosis (n = 20, 
48%, p = 0.010) group. IgG heavy chains were the most common 
isotype (n = 25, 48%), followed by light chains only disease (either 
kappa or lambda) (n = 18, 35%). More patients (n = 29, 78%) in the 
AL amyloidosis group had a lambda monotypic light- chain restric-
tion, with a higher median value (56 mg/L [IQR 21–135]) compared 
with patients in the other- MGRS group (n = 5, 33%, p = 0.002, and 
24 mg/L [IQR 13–36], p = 0.027, respectively).

As expected, the median serum M protein level was low (40 mg/
dL [IQR 0–323]), with no differences between the two groups 
(p = ns). Meanwhile, clonal identification in BM confirmed the 
presence of a small PC clone (8% [5–10]), similar in the two 
groups (p = ns). At histopathology assessment of the kidney, the 
other- MGRS group consisted of renal lesions both with and with-
out monoclonal immunoglobulin deposits, with the following 
distribution: monoclonal immunoglobulin deposition disease 
(MIDD) (39%, n = 7), light chain proximal tubulopathy (LCPT) 
(28%, n = 5), proliferative glomerulonephritis with monoclonal 
immunoglobulin deposits (PGNMID) (11%, n = 2), fibrillar glo-
merulonephritis (11%, n = 2), C3 glomerulopathy with mono-
clonal gammopathy (5.5%, n = 1), and cryoglobulinemic type 1 
glomerulonephritis (5.5%, n = 1) (Table 1). Regarding nephrolog-
ical parameters, renal impairment with eGFR < 60 mL/min was 
present in 28 patients (50%), being severe (eGFR < 30 mL/min) 
in 15 of them (27%), and 12 (21%) required dialytic treatment. 
Specifically, a higher percentage of patients in the AL amyloi-
dosis group had eGFR ≥ 60 mL/min (63%, n = 25) than in the 
other- MGRS group (19%, n = 3, p = 0.003) and the median serum 
creatinine was 1 (IQR 0.7–1.3) versus 2.3 mg/dL (IQR 1.4–3.5), 
respectively (p < 0.001). Proteinuria was mostly in the nephrotic 
range (median of 4 g per day in the whole population), higher in 
patients with AL amyloidosis (median of 4.5 g per day) than in 
the other- MGRS subgroup (median of 2.4 g per day, p = 0.003).

3.2   |   Therapeutic Approaches, Responses, 
and Toxicity

All patients received a first- line treatment, 22 (37%) required a sec-
ond line of therapy and 16 (27%) additional therapies (see Table 2 
for details). Frontline therapies consisted of bortezomib- based 
regimens without autologous stem cell transplantation (ASCT) 
(n = 24, 40%), bortezomib- based plus ASCT (n = 11, 18%), ASCT 
alone (n = 9, 15%), melphalan- based (n = 13, 22%), and rituximab- 
based (n = 3, 5%), with bortezomib being the most commonly used 
drug in all histologic groups. Twenty/60 patients (33%) underwent 

ASCT preceded or not by an induction phase with a bortezomib- 
base regimen, with no significant differences among groups. 
Treatment regimens used at relapse are reported in Table S1; in 
this setting, PIs and IMiDs were the most used drugs.

Hematologic response was evaluable in 50/60 patients (83%) 
(Table 2). The ORR was 86% (86% and 85% in the AL amyloidosis 
and other- MGRS groups, respectively), with a median time to best 
response of 12 months (IQR 6–19). Particularly, 56% of patients 
achieved ≥ VGPR, more frequently in the AL amyloidosis group 
(67%, n = 24) than in the other MGRS group (28%, n = 4, p = 0.015). 
Notably, CR achievement was significantly correlated with ASCT, 
independently of prior bortezomib (p = 0.003) (Table S2).

Renal response assessment was available in 90% (n = 54) of the 
entire population. A renal response was obtained in 32 (59%) 
patients, and no significant differences were observed between 
the two subgroups analyzed (p = ns) (Table  2). Notably, three 
patients permanently discontinued dialysis, due to recovery of 
renal function. Of note, 21/28 (75%) patients with > VGPR and 
15/18 (83%) patients with CR had a renal response (p = 0.049 
and p = 0.026, respectively), not achieved by any patient with SD 
(p ≤ 0.001), showing a correlation between hematological and 
renal response (see Table S3), albeit 6 patients with a response 
≥ VGPR had a renal progression. Conversely, there was no asso-
ciation between renal response and distinct renal histotypes at 
diagnosis (p = ns) or type of first- line therapy (p = ns) (Tables S2 
and S4, respectively).

Overall, the main toxicities related to first- line therapy were he-
matological (in 25 patients [42%] of all grades and 23 patients 
[38%] of grade ≥ 3), infectious (in 14 patients [23%]; 5 [8%] of 
Grade ≥ 3), and neurological (peripheral neuropathy in 9 pa-
tients [15%]; 4 [7%] of grade ≥ 3). Two patients (3%), both with 
amyloidosis AL, died from systemic infection during first- line 
bortezomib therapy, without achieving a hematologic response. 
Ten patients (16%) experienced other less frequent AEs (nau-
sea, diarrhea, skin rash, hypertension, and hyperglycemia), 
Grade ≥ 3 in 3 patients (5%).

3.3   |   Survival Outcomes

At the time of the present analysis, 23 patients (38%) had pro-
gressed and 9 patients (15%) had died (17% [n = 7] in the AL 
amyloidosis group and 11% [n = 2] in the other- MGRS group). 
Disease progression (44%, n = 4) and infections (22%, n = 2) were 
the most common causes of death, while one patient died from 
heart failure (AL amyloidosis group), one from stomach cancer 
(other MGRS group), and one from unknown reasons.

At a median follow- up of 54.4 months (IQR 24.8–102.8), median 
PFS (mPFS) was 100.1 months (95% CI 34.9- NR) and median OS 
was not reached (95% CI 129.8- NR). No significant differences 
were observed between the two groups in PFS (HR = 1.15, 95% 
CI: 0.41–3.26, p = 0.79) and OS (HR = 0.42, 95% CI: 0.05–3.47, 
p = 0.423).

Univariate analysis of PFS in the whole population (Table 3), 
performed by patient main baseline characteristics, therapies, 
and responses, revealed that achieving ≥ VGPR hematological 
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TABLE 1    |    Baseline demographics and disease patient characteristics in the overall population and by histologic subtype.

Characteristics N Overall AL amyloidosis Other- MGRS p value

Patients, N (%) 60 60 (100) 42 (70) 18 (30)

Median age (IQR), years 60 65 (55–72) 65 (57–72) 64 (52–72) ns

Male sex, N (%) 60 35 (58) 20 (48) 15 (83) 0.010

Isotype, N (%) 52 ns

IgG κ/λ 25 (48) 16 (43) 9 (60) ns

IgA κ/λ 5 (10) 3 (8) 2 (13) ns

IgM κ/λ 3 (6) 2 (6) 1 (7) ns

Light chains k or λ only 19 (36) 16 (43) 3 (20) ns

Light chains 52

k 18 (35) 8 (22) 10 (67) 0.002

λ 34 (65) 29 (78) 5 (33) 0.002

Serum M- protein, median (IQR) mg/dL 43 40 (0–323) 0 (0–211) 202 (0–514) ns

sFLC, median (IQR) mg/L 60

κ 19 (10–64) 12 (8–26) 55 (23–422) < 0.001

λ 34 (18–77) 56 (21–135) 24 (13–36) 0.027

k/λ ratio 0 (0–4) 0 (0–1) 3 (1–23) < 0.001

sFLC, median (IQR) mg/L 60

Involved 83 (38–333) 75 (40–280) 96 (37–590) ns

Uninvolved 13 (9–20) 11 (8–18) 19 (11–26) 0.039

Type of renal lesion, N (%) 60 < 0.001

AL amyloidosis 42 (70) 42 (100) 0 (0)

MIDD 7 (12) 0 (0) 7 (39)

LCPT 5 (8) 0 (0) 5 (28)

PGNMID 2 (3.3) 0 (0) 2 (11)

Monoclonal FGN 2 (3.3) 0 (0) 2 (11)

C3G with MG 1 (1.7) 0 (0) 1 (5.5)

Cryo- GN 1 (1.7) 0 (0) 1 (5.5)

BM involvement (% PCs), median (IQR) 47 8 (5–10) 5 (5–10) 8 (5–10) ns

Albumin, median (IQR) mg/dL 57 3.20 (2.7–4.1) 2.95 (2.4–3.4) 4.12 (3.6–4.5) < 0.001

B- 2- microglobulin, median (IQR) mg/L 50 3.3 (2.2–4.6) 2.9 (2.1–4.0) 4.6 (3.1–7.6) 0.021

Serum creatinine, median (IQR) mg/dL 57 1.2 (0.8–2.0) 1.00 (0.7–1.3) 2.3 (1.4–3.5) < 0.001

eGFR, median (IQR) ml/min per 1.73 m2 56 58 (30–90) 78 (47–95) 31 (16–53) 0.001

≥ 60 mL/min, N (%) 28 (50) 25 (63) 3 (19) 0.003

30–60 mL/min, N (%) 13 (23) 8 (20) 5 (31) ns

< 30 mL/min, N (%) 15 (27) 7 (18) 8 (50) 0.020

24- h urine protein, median (IQR) g 57 4.0 (2.2–6.0) 4.5 (3.1–7.6) 2.4 (0.8–4.3) 0.003

Dialysis, N (%) 60 12 (21) 10 (25) 2 (13) ns

Note: FISH cytogenetic analysis was performed in 10 patients, and none had high- risk abnormalities, including del(17p), t(4;14), and/or t(14;16).
Abbreviations: BM, bone marrow; C3G, complement 3 glomerulopathy; Cryo, cryoglobulinemic; eGFR, estimated glomerular filtration rate; FGN, fibrillary 
glomerulonephritis; GN, glomerulonephritis; Ig, immunoglobulins; IQR, interquartile range; LCPT, light chain proximal tubulopathy; MG, monoclonal gammopathy; 
MGRS, monoclonal gammopathy of renal significance; MIDD, monoclonal immunoglobulin deposition disease; N, number; ns, not significant; PCs, plasma cells; 
PGNMID, proliferative glomerulonephritis with monoclonal immunoglobulin deposits; sFLC, serum free- light chains.
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response after first- line therapy was associated with improved 
PFS (HR = 0.21, 95% CI: 0.06–0.69, p = 0.010, mPFS, NR). In 
addition, baseline eGFR values showed a trend toward sta-
tistical significance (HR = 0.99, 95% CI: 0.97–1.00, p = 0.051). 
By contrast, the presence of cryoglobulinemic glomerulo-
nephritis as a renal histotype had a negative impact on PFS 
(HR = 10.44, 95% CI: 1.19–91.51, p = 0.034; mPFS 8.903). 
Univariate analysis of PFS in the AL amyloidosis subgroup 
showed a consistent PFS benefit for patients with baseline 
eGFR ≥ 60 mL/min per 1.73 m2 (HR = 0.19, 95% CI: 0.05–0.77, 
p = 0.020; mPFS NR) and with hematological response 
≥ VGPR (HR = 0.26, 95% CI: 0.07–0.98, p = 0.047; mPFS NR). 
Conversely, higher creatinine levels at baseline adversely af-
fected PFS (HR = 1.44, 95% CI: 1.05–1.99, p = 0.025; mPFS NR). 
As for the other- MGRS subgroup, no variables impacted PFS  
(Table 3).

Multivariate analysis confirmed response ≥ VGPR, as an in-
dependent predictor of PFS in the entire population (≥ VGPR: 
HR = 0.29, 95% CI 0.09–0.84; p = 0.023; baseline eGFR: 

HR = 1.00, 95% CI: 0.99–1.02, p = 0.710) (Figure  S1). Although 
the limitation of small numbers, in the AL amyloidosis group, 
response ≥ VGPR together with baseline eGFR ≥ 60 mL/min or 
between 30 and 60 mL/min compared to values below 30 mL/
min per 1.73 m2 were identified as independent variables pre-
dicting improved PFS (≥ VGPR: HR 0.23; 95% CI: 0.06–0.82; 
p = 0.023; eGFR levels ≥ 60 mL/min: HR = 0.003; 95% CI 
0.00–0.38; p = 0.018; eGFR levels 30- 60 mL/min: HR = 0.04, 95% 
CI: 0.001–0.94; p = 0.046; serum creatinine: HR = 0.11, 95% CI: 
0.008–1.48, and p = 0.095) (Figure S2).

No variables were found to potentially influence OS, either in 
the general population or in each of the subgroups (Table S5).

4   |   Discussion

MGRS are relatively new and rare clinical entities, referred 
to as clonal hematologic disorders that produce a nephrotoxic 
monoclonal paraprotein, whose diagnosis is often challenging, 

TABLE 2    |    Treatment and hematological and renal responses.

Overall, N = 60
AL amyloidosis- MGRS,  

N = 42
Other- MGRS,  

N = 18 p value

LOT, N (%)

1 line 60 (100) 42 (100) 18 (100) 0.024

2 lines 22 (37) 19 (45) 3 (17) 0.084

≥ 3 lines 16 (27) 12 (29) 4 (22) ns

First- line therapy, N (%) 0.064

Bortezomib- based w/o ASCTa 24 (40) 15 (36) 9 (50)

Bortezomib- based + ASCTb 11 (18) 6 (14) 5 (28)

ASCT upfront 9 (15) 8 (19) 1 (5.6)

Melphalan- based 13 (22) 12 (29) 1 (5.6)

Rituximab- based 3 (5) 1 (2.4) 2 (11)

Hematological response*, N (%)

≥ VGPR 28 (56) 24 (67) 4 (28) 0.015

PR 15 (30) 7 (19) 8 (57) 0.016

SD 7 (14) 5 (14) 2 (14) ns

Not evaluable 10 6 4

Renal response**, N (%) ns

Yes 32 (59) 22 (56) 10 (67)

No 22 (41) 17 (44) 5 (33)

Not evaluable 6 3 3

Abbreviations: ASCT, autologous stem cell transplantation; CR, complete response; LOT, line of therapy; N, number; ns, not significant; PR, partial response; SD, 
stable disease; VGPR, very good partial response; w/o, without.
aBortezomib- based regimens NOT followed by ASCT: bortezomib- cyclophosphamide- dexamethasone in 12 patients, bortezomib- melphalan- dexamethasone in 6 
patients, and bortezomib- dexamethasone in 6 patients.
bBortezomib- based regimens followed by ASCT: bortezomib- cyclophosphamide- dexamethasone in 4 patients, bortezomib- dexamethasone in 5 patients, and 
bortezomib- thalidomide- dexamethasone in 2 patients.
*Assessed according to International Myeloma Working Group (IMWG) criteria. 
**Defined as a decrease of > 30% of 24 h proteinuria (in the absence of renal progression defined by a progressive decrease of > 25% of eGFR).

 20457634, 2024, 22, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.70266 by C
ochraneItalia, W

iley O
nline L

ibrary on [23/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



7 of 12

T
A

B
L

E
 3

    
|  

  U
ni

va
ri

at
e 

an
al

ys
is

 fo
r P

FS
 b

y 
pa

tie
nt

 m
ai

n 
ba

se
lin

e 
ch

ar
ac

te
ri

st
ic

s,
 th

er
ap

ie
s,

 a
nd

 re
sp

on
se

s i
n 

th
e 

ov
er

al
l p

op
ul

at
io

n 
an

d 
su

bg
ro

up
s.

U
n

iv
ar

ia
te

 a
n

al
ys

is

O
ve

ra
ll

A
m

yl
oi

do
si

s 
A

L
O

th
er

- M
G

R
S

N
m

PF
S 

(9
5%

 C
I)

H
R

 (9
5%

 C
I)

p-
 

va
lu

e
N

m
PF

S 
(9

5%
 C

I)
H

R
 (9

5%
 C

I)
p-

 
va

lu
e

N
m

PF
S 

(9
5%

 C
I)

H
R

 (9
5%

 C
I)

p-
 va

lu
e

A
ge

, y
ea

rs
59

N
R

1.
03

 
(0

.9
8–

1.
09

)
0.

20
7

41
N

R
1.

06
 

(0
.9

9–
1.

12
)

0.
08

6
18

56
.9

0 
(5

0.
46

,—
)ᵇ

0.
99

 
(0

.9
1–

1.
07

)
0.

78
9

Se
ru

m
 M

- p
ro

te
in

, m
g/

dL
43

N
R

1.
00

 
(0

.9
9–

1.
00

)
0.

34
8

27
N

R
0.

99
 

(0
.9

6–
1.

02
)

0.
40

7
16

56
.9

0 
(3

4.
85

,—
)ᵇ

1.
00

 
(1

.0
0–

1.
00

)
0.

75
2

K 
sF

LC
, m

g/
L

60
N

R
1.

00
 

(1
.0

0–
1.

00
)

0.
99

0
42

N
R

1.
00

 
(1

.0
0–

1.
00

)
0.

44
1

18
56

.9
0 

(5
0.

46
,—

)ᵇ
1.

00
 

(1
.0

0–
1.

00
)

0.
56

1

λ 
sF

LC
, m

g/
L

60
N

R
1.

00
 

(1
.0

0–
1.

00
)

0.
00

2
42

N
R

1.
00

 
(1

.0
0–

1.
00

)
0.

00
3

18
56

.9
0 

(5
0.

46
,—

)ᵇ
0.

96
 

(0
.8

9–
1.

03
)

0.
21

2

Ty
pe

 o
f r

en
al

 le
si

on
60

18

A
L

N
R

—
—

—
N

R
—

—
—

—
—

—

M
ID

D
56

.9
0ᵃ

0.
66

 
(0

.0
9–

5.
06

)
0.

68
7

56
.9

0ᵃ
0.

08
 

(0
.0

0–
2.

23
)

0.
13

8

LC
PT

50
.4

6ᵃ
0.

88
 

(0
.1

1–
6.

82
)

0.
90

2
50

.4
6ᵃ

0.
17

 
(0

.0
1–

3.
76

)
0.

26
4

PG
N

M
ID

38
.3

9a
1.

57
 

(0
.2

0–
11

.9
9)

0.
66

6
38

.3
9a

0.
10

 
(0

.0
0–

3.
70

)
0.

21
4

M
on

oc
lo

na
l F

G
N

N
R

0.
00

 (0
.0

0-
 In

f)
0.

99
8

N
R

0.
00

 (0
.0

0-
 In

f)
>

 0.
99

9

C
3G

34
.8

6†
3.

66
 

(0
.4

6–
28

.9
0)

0.
21

9
34

.8
6†

—

C
ry

o 
G

N
8.

90
3†

10
.4

4 
(1

.1
9–

91
.5

1)
0.

03
4

8.
90

3†

Se
ru

m
 c

re
at

in
in

e,
 m

g/
dL

57
N

R
1.

13
 

(0
.8

6–
1.

48
)

0.
38

2
41

N
R

1.
44

 
(1

.0
5–

1.
99

)
0.

02
5

16
56

.9
0 

(5
0.

46
,—

)ᵇ
0.

24
 

(0
.0

4–
1.

59
)

0.
13

8

eG
FR

, m
L/

m
in

56
0.

99
 

(0
.9

7–
1.

00
)

0.
05

1
40

0.
98

 
(0

.9
6–

0.
99

)
0.

00
6

16
1.

04
 

(0
.9

9–
1.

11
)

0.
14

5

<
 30

 m
L/

m
in

N
R

—
54

.5
4 

(2
.1

68
,—

)ᵇ
—

N
R

—

≥
 60

 m
L/

m
in

N
R

0.
38

 
(0

.1
0–

1.
43

)
0.

15
4

N
R

0.
19

 
(0

.0
5–

0.
77

)
0.

02
0

N
R

1.
19

 (0
.0

0-
 In

f)
>

 0.
99

9

(C
on

tin
ue

s)

 20457634, 2024, 22, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.70266 by C
ochraneItalia, W

iley O
nline L

ibrary on [23/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



8 of 12 Cancer Medicine, 2024

U
n

iv
ar

ia
te

 a
n

al
ys

is

O
ve

ra
ll

A
m

yl
oi

do
si

s 
A

L
O

th
er

- M
G

R
S

N
m

PF
S 

(9
5%

 C
I)

H
R

 (9
5%

 C
I)

p-
 

va
lu

e
N

m
PF

S 
(9

5%
 C

I)
H

R
 (9

5%
 C

I)
p-

 
va

lu
e

N
m

PF
S 

(9
5%

 C
I)

H
R

 (9
5%

 C
I)

p-
 va

lu
e

30
–6

0 m
L/

m
in

22
.0

0 
(1

9.
48

,—
)ᵇ

2.
27

 
(0

.7
3–

7.
04

)
0.

15
6

22
.0

0 
(2

0.
70

,—
)ᵇ

0.
93

 
(0

.2
5–

3.
54

)
0.

92
1

34
.9

7 
(8

.9
03

,—
)ᵇ

6,
20

7,
15

6,
46

5 
(0

.0
0-

 In
f)

>
 0.

99
9

24
 h

 u
ri

ne
 p

ro
te

in
, g

57
N

R
1.

00
 

(1
.0

0–
1.

00
)

0.
42

6
41

N
R

1.
00

 
(1

.0
0–

1.
00

)
0.

72
9

16
56

.9
0 

(5
0.

46
,—

)ᵇ
1.

00
 

(1
.0

0–
1.

00
)

0.
08

7

D
ia

ly
si

s,
 y

es
 v

s. 
no

56
56

.9
0 

(2
3.

13
,—

)ᵇ
1.

61
 

(0
.5

9–
4.

38
)

0.
35

1
40

67
.2

7 
(2

0.
44

,—
)ᵇ

1.
78

 
(0

.5
8–

5.
45

)
0.

31
5

16
56

.9
0ᵃ

1.
07

 
(0

.1
1–

10
.5

7)
0.

95
3

Fi
rs

t- l
in

e 
th

er
ap

ie
s

60
42

18

A
SC

T 
up

fr
on

t
N

R
0.

18
 

(0
.0

2–
1.

51
)

0.
11

5
N

R
0.

00
 (0

.0
0-

 In
f)

0.
99

8
56

.9
0†

1.
52

 
(0

.1
3–

17
.3

5)
0.

73
7

Bo
rt

ez
om

ib
- 

ba
se

d 
+

 A
SC

T
N

R
0.

77
 

(0
.2

0–
2.

99
)

0.
70

4
N

R
0.

75
 

(0
.1

4–
3.

87
)

0.
72

7
N

R
1.

46
 

(0
.0

9–
24

.7
8)

0.
79

4

Bo
rt

ez
om

ib
- b

as
ed

 
w

/o
 A

SC
T

54
.5

4 
(3

4.
86

,—
)ᵇ

—
54

.5
4 

(2
0.

70
,—

)ᵇ
—

N
R

—

M
el

ph
al

an
- b

as
ed

41
.5

9 
(1

0.
15

,—
)ᵇ

1.
37

 
(0

.4
6–

4.
08

)
0.

57
8

41
.5

9 
(1

0.
15

,—
)ᵇ

1.
25

 
(0

.3
8–

4.
11

)
0.

71
7

N
R

R
itu

xi
m

ab
- b

as
ed

N
R

1.
80

 
(0

.2
1–

15
.1

0)
0.

58
9

N
R

0.
00

 (0
.0

0-
 In

f)
>

 0.
99

9
11

.6
5 

(8
.9

03
,—

)ᵇ
4,

40
5,

62
5,

69
3 

(0
.0

0-
 In

f)
>

 0.
99

9

A
SC

T,
 y

es
 v

s. 
no

56
N

R
0.

38
 

(0
.1

2–
1.

18
)

0.
09

4
40

N
R

0.
26

 
(0

.0
6–

1.
19

)
0.

08
2

16
N

R
0.

95
 

(0
.1

5–
5.

95
)

0.
95

7

N
O

N
R

—
—

—
N

R
—

—
—

50
.4

6 
(3

4.
86

,—
)ᵇ

—
—

H
em

at
ol

og
ic

al
 

re
sp

on
se

36
14

C
R

50
0.

17
 

(0
.0

4–
0.

76
)

0.
02

1
N

R
0.

22
 

(0
.0

4–
1.

06
)

0.
05

9
N

R
0.

00
 (0

.0
0-

 In
f)

>
 0.

99
9

(<
 C

R)
*

56
.9

0 
(5

0.
33

,—
)ᵇ

—
—

—
N

R
—

—
—

50
.4

6 
(1

9.
48

,—
)ᵇ

—
—

≥
 V

G
PR

50
N

R
0.

21
 

(0
.0

6–
0.

69
)

0.
01

0
36

N
R

0.
26

 
(0

.0
7–

0.
98

)
0.

04
7

14
N

R
0.

00
 (0

.0
0-

 In
f)

>
 0.

99
9

(<
 V

G
PR

)*
56

.9
0 

(2
0.

44
,—

)ᵇ
—

—
—

N
R

—
—

—
50

.4
6 

(1
9.

48
,—

)ᵇ
—

—

T
A

B
L

E
 3

   
 | 

   
(C

on
tin

ue
d)

(C
on

tin
ue

s)

 20457634, 2024, 22, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.70266 by C
ochraneItalia, W

iley O
nline L

ibrary on [23/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



9 of 12

leading to delays in treatment. Although the classification and 
characterization of MGRS have improved significantly in recent 
years, knowledge of this spectrum of disorders is still far from 
comprehensive and the optimal management of MGRS is still 
evolving. Currently, there is a lack of data on prognostic mark-
ers, hematologic/renal response criteria, risk of progression to 
symptomatic MM or other lymphoproliferative disease and out-
comes, and treatment guidelines. To implement real- life data, 
we retrospectively analyzed a multicenter cohort of 60 patients 
diagnosed with renal biopsy- proven MGRS who had received 
mainly novel treatments.

Similarly to previous studies [8, 9, 26, 29], the most repre-
sented renal histopathological entity was AL amyloidosis, 
followed by the non- organized deposits MIDD groups, while 
only a few had less recurrent types of MGRS such as C3 glo-
merulopathy with monoclonal gammopathy or cryoglobu-
linemic GN. Therefore, we compared clinical data between 
patients with AL amyloidosis and those with other rarer renal 
histopathologies.

As in other cases  [20, 26], the analysis of demographics char-
acteristics revealed a relatively young patient population, likely 
due to the requirement of renal biopsy to prove the diagnosis 
of MGRS and enrolment of patients receiving treatment, which 
are not always feasible in elderly patients. Likewise, the main 
laboratory and clinical characteristics described in our study are 
consistent with those in previous reports [9, 20, 26]. Particularly, 
hematologic evaluations conducted to identify the underlying 
clone showed in both groups only a small increase in plasma 
cells or B- cells (by definition < 10%); correspondingly, the 
monoclonal immunoglobulin concentration and the sFLC levels 
were low, consistent with the presence of the typical “danger-
ous small” clone. Some laboratory features differed between AL 
and other- MGRS groups. Indeed, we found that more patients in 
the AL amyloidosis group had a lambda monotypic light- chain 
restriction and a higher median sFLC lambda compared with 
patients in the other- MGRS group, supporting the importance 
of the sFLC assay for inferring clonality and the need for further 
research to evaluate its role as a potential prognostic and treat-
ment response marker [29, 30].

Clinical presentations of MGRS are quite heterogeneous and 
depend on the affected segment of the nephron [31]. In our pop-
ulation, a renal impairment (eGFR < 60 mL/min) was present 
in half of the patients and about a third of patients experienced 
severe renal failure (eGFR < 30 mL/min), requiring dialytic 
treatment in 21% of cases. The comparison of nephrological pa-
rameters between the two subgroups showed that more patients 
in AL amyloidosis than those in the other- MGRS group had a 
significantly better renal function, in terms of eGFR ≥ 60 mL/
min and median serum creatinine. Instead, proteinuria in the 
nephrotic range and hypoalbuminemia were significantly ele-
vated in patients with AL amyloidosis compared with those with 
other- MGRS.

Currently, specific MGRS treatments directed against the depos-
ited M- protein are still lacking; therefore, clone- directed ther-
apy is the only feasible therapeutic option, aiming at blocking 
M- protein production and preventing the progression of organ 
damage [23].U
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Treatment approaches in MGRS disorders remain heterogeneous 
due to a lack of data, particularly for MGRS subtypes other than 
AL amyloidosis. In our population, treatment choice was based 
on numerous factors, including age, comorbidities, performance 
status, drug availability, expected toxicity profile, and clinical 
experience of participating centers. Considering that the prote-
asome inhibitor bortezomib has proven to be a highly effective 
drug in the treatment of AL amyloidosis and MIDD while hav-
ing a non- renal metabolism [31, 32], it was the drug of choice 
in our cases, both first- line and subsequent lines of therapy, for 
both subgroups. Overall, one- third of patients underwent ASCT 
during the first line of therapy.

Hematological response criteria in MGRS disorders have not 
been established. Although response criteria for MM are used, 
these are not always adequate, as in 30%–40% of patients a ma-
lignant clone and/or abnormal laboratory values may not be 
identifiable [33, 34].

In our study, hematologic and renal response were not assessed 
in 17% and 10% of patients, respectively, and in the larger inter-
national retrospective study of Gozzetti et al. up to a quarter of 
patients had no hematologic and/or renal response evaluation, 
suggesting that there is room for improvement in the man-
agement of MGRS [26, 35]. We observed a high percentage of 
ORR and more than half of the patients had a renal response, 
defined according to the criteria established for AL amyloido-
sis [28]. A greater number of patients in AL amyloidosis than in 
the other- MGRS groups achieved a high- quality response equal 
to or superior to VGPR. Interestingly, of the 18 patients in CR, 
11 received ASCT. However, there was no significant difference 
in the distribution of hematological responses across different 
types of treatments, likely due to the heterogeneity of the ther-
apies used and the small number of patients in each subgroup. 
Instead, in line with some studies suggesting that the kidney 
response can be further improved by achieving deeper hema-
tological responses [24, 26, 36, 37], our analysis revealed a sig-
nificant correlation between hematological and renal responses. 
Indeed, a renal response was obtained by 75% of patients with 
hematological responses ≥ VGPR (83% in the case of CR) and by 
none of the patients with an SD. However, despite deep hema-
tological responses, some patients still experienced a decline in 
kidney function over time. Conversely, neither the distinct renal 
histotypes at diagnosis nor the types of treatment, first- line or 
subsequent lines, influenced the renal response.

The potential severity of MGRS disorders was underlined by 4 
deaths due to disease progression, during a median follow- up of 
approximately 4.5 years for the entire population. Survival anal-
ysis showed no significant difference between AL amyloidosis 
and the other- MGRS group in terms of PFS and OS. Moreover, 
the achievement of a hematological response equal to VGPR, 
or better, was confirmed as the main independent predictor of 
prolonged PFS for the whole population and the subgroup of 
patients with AL amyloidosis. In addition, the presence of pre-
served renal function, with eGFR values at diagnosis between 
30 and 60 mL/min and even above 60 mL/min per 1.73 m2, was 
identified as an independent variable predicting improved PFS 
in the AL amyloidosis group, although this result is limited by 
small numbers. No variables impacting PFS were identified 
in the other- MGRS group, nor were any factors potentially 

influencing OS, either in the general population or in each of 
the subgroups.

These data on survival are in contrast with those reported by 
Gozzetti et al., which highlighted shorter OS in patients with AL 
amyloidosis than those with other- MGRS and longer survival in 
patients with both hematologic and renal responses. However, 
this latter study did not clearly exclude patients with multiorgan 
amyloidosis, while we focused our analysis solely on patients 
with renal AL amyloidosis to guarantee consistency in the clini-
cal presentation with the other MGRS histotypes.

To the best of our knowledge, our study has the longest follow- up 
period so far reported. However, a non- negligible proportion 
of patients received a melphalan- based chemotherapeutic ap-
proach as the first line of therapy, whereas the current standard 
of care for patients with amyloidosis is based on the combination 
of the monoclonal antibody against CD38 daratumumab in ad-
dition to bortezomib and cyclophosphamide in many countries 
[21, 38, 39].

In conclusion, our retrospective patient population follows the 
typical manifestation frameworks of MGRS disorders in terms 
of clonal burden, laboratory, and clinical features. Although 
a greater number of patients with AL amyloidosis achieved a 
high- quality response than other histological MGRS types, no 
significant difference in terms of survival outcomes emerged be-
tween the two subgroups. However, the high- quality response 
was confirmed as the main independent predictor of prolonged 
PFS in all populations and in the AL amyloidosis group, in 
which even a better renal function at diagnosis was predictive of 
improved PFS. In addition, the achievement of a hematological 
response influenced the renal improvement after therapy.

More extensive research is warranted to support diagnosis and 
identify potential prognostic factors, with the goal of developing 
shared recommendations for early recognition, response eval-
uation, and proper management of MGRS. In this regard, the 
rarity and heterogeneity of the disease requires a collaborative 
approach, with national and international registries and the de-
sign of future prospective studies, aimed at improving knowl-
edge about MGRS disorders.
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