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Unraveling monoclonal
gammopathy of renal
significance: a mini review on
kidney complications and
clinical insights
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Nephrology, Gandhi Medical College, Hyderabad, India

Monoclonal gammopathy of renal significance (MGRS) is where kidney injury
occurs due to the accumulation or effects of abnormal monoclonal proteins.
These proteins, originating from non-cancerous or pre-cancerous plasma cells
or B cells, deposit in specific areas of the kidney. Mechanisms contributing to
MGRS include high levels of vascular endothelial growth factor secretion,
autoantibodies targeting complement components, and targeting specific
receptors leading to nephropathy. Kidney lesions in monoclonal gammopathy
of renal significance (MGRS) are classified based on the presence of organized or
nonorganized deposits, including fibrillar, microtubular, or crystal inclusions.
Kidney biopsy is essential for confirming the diagnosis of MGRS by identifying
monoclonal immunoglobulin deposits. Immunofluorescence helps determine
the class of light and/or heavy chain involved in MGRS. The treatment approach is
clone-directed and hence it depends on the presence of B cell clone or plasma
cell clone or any detectable monoclonal protein. Chemotherapy targeting
plasma cell or B cell malignancies and autologous hematopoietic cell
transplantation may be used to manage MGRS. Kidney outcomes in MGRS
patients strongly correlate with the hematologic response to chemotherapy.

KEYWORDS

monoclonal, gammopathy, renal, significance, pathogenesis, treatment, kidney,
plasma cells

Introduction

Circulating monoclonal protein (M protein) is seen in 3% of individuals older than
50 years. This percentage increases to 5% after age 70 years (1, 2). Such individuals are
diagnosed with a condition known as monoclonal gammopathy of undetermined
significance (MGUS). MGUS is a condition where M-protein is below 30 g/l and a
bone marrow examination shows less than 10% monoclonal plasma cells, along with the
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absence of damage to vital organs or events associated with
multiple myeloma. It is important to note that MGUS is an
asymptomatic condition. However, in some instances,
monoclonal gammopathy can lead to severe organ damage, but
it doesn’t meet the criteria for overt multiple myeloma (MM) or
other malignant lymphoproliferative disorders such as B-cell
non-Hodgkin lymphoma, which includes Waldenstréom’s
macroglobulinemia (WM) or chronic lymphocytic leukemia
(CLL) (3).

Hence, the International Kidney and Monoclonal Gammopathy
Research Group (IKMG), in the year 2012, coined the term
“monoclonal gammopathy of renal significance” (MGRS) to
characterize a range of kidney disorders caused by the secretion of
M-protein from a clone of B-cells, lymphoplasmacytic cells, or
plasma cells that fail to satisfy current hematologic criteria for
specific treatment. Recently, the IKMG expanded the definition of
MGRS to encompass all B-cell or plasma cell proliferative disorders
that generate a kidney-damaging M-protein, including conditions
like smoldering multiple myeloma (MM), smoldering Waldenstrom’s
macroglobulinemia (WM), and monoclonal B-cell lymphocytosis
(MBL). Additionally, low-grade B-cell lymphomas and low-grade
chronic lymphocytic leukemia (CLL) associated with kidney
problems are now considered part of the updated MGRS definition.
These clones, responsible for secreting M-proteins, can have a direct
nephrotoxic effect and can also indirectly harm the kidneys through
complement activation. Furthermore, these small B-cell or plasma
cell clones can affect organs, such as the skin and peripheral nerves,
leading to introduction of the concept of “monoclonal gammopathy
of clinical significance” (MGCS) (4).

Anti-tumor therapy is currently not recommended for MGUS,
smoldering myeloma, or asymptomatic WM (Table 1, Figure 1).
The patients are closely monitored and treatment is considered only
if they develop any symptoms or at the risk of developing any
symptoms. However, this approach is not valid in MGRS as the M-
protein may still cause kidney damage even if the tumor burden is
not high. In such instances, the monoclonal gammopathy has a
known significance due to the presence of kidney disease, which
carries an increased risk of progressing to end-stage kidney disease

TABLE 1 Definitions of B-cell and plasma cell proliferative disorders.

10.3389/fneph.2024.1439288

(ESKD). Furthermore, there have been reported cases of recurrence
after kidney transplantation (5-12).

Pathogenesis

In MGRS, kidney damage primarily occurs due to the abnormal
buildup or impact of monoclonal proteins in the kidney. These
proteins, which may be light chains, heavy chains, or entire
immunoglobulins, are produced by small, benign or pre-
malignant clones of plasma cells or B cells. The specific locations
within the kidney—such as the glomeruli, tubules, vessels, or
interstitial areas—where these monoclonal proteins accumulate
vary according to the unique biochemical characteristics of the
involved pathogenic light and/or heavy chains.

Moreover, other mechanisms that contribute to the
development of MGRS have also been identified, in addition to
the deposition of monoclonal proteins within the kidney:

* vascular endothelial growth factor (VEGF) secretion in high
amounts is implicated in patients with POEMS syndrome—
characterized by polyneuropathy, organomegaly,
endocrinopathy, monoclonal gammopathy, and skin
changes. This includes conditions like membranoproliferative
glomerulonephritis-like lesions, thrombotic microangiopathy,
and mesangiolysis with the formation of microcapillaries (13).
Monoclonal proteins may function as C3 nephritic factor or
autoantibodies targeting complement components such as
complement factor H, factor I, and complement receptor 1
(CR1). This results in uncontrolled activation of the alternative
complement pathway, causing C3 glomerulopathy linked with
monoclonal gammopathy. Both processes facilitate the
accumulation of complement factors such as C3 in the
kidney, without substantial deposits of immunoglobulin (14).
Circulating monoclonal immunoglobulin autoantibodies
may target the phospholipase A2 receptor, leading to a
type of membranous nephropathy that often recurs quickly
after kidney transplantation (15). Additionally, there have

Plasma cell disorder = Criteria

Multiple myeloma

The presence of 10% or more clonal plasma cells in the bone marrow or a biopsy-confirmed bony or extramedullary plasmacytoma,

along with one or more of the following criteria for myeloma:

- Hypercalcemia: Serum calcium level > the upper normal limit by 0.25 mmol/L
- Renal insufficiency: Creatinine clearance < 40 mL per minute or serum creatinine > 177 pmol/L

- Anemia: Hemoglobin level < 6.2 mmol/L

- Bone lesions: One or more lesions visible on skeletal radiography, CT, or PET-CT

Additionally, the diagnosis can be supported by any of these biomarkers indicating disease progression:

- More than 60% clonal bone marrow plasma cells

- Serum free light chain ratio of more than 100:1 between involved and uninvolved chains

- Focal lesions on MRI scans

Smoldering

multiple myeloma 60%.

Serum M-protein levels >30 g/L or urinary M-protein of 500 mg over 24 hours, and/or clonal bone marrow plasma cells between 10-

- No presence of SLIM-CRAB* symptoms or amyloidosis. *In 2014, the International Myeloma Working Group (IMWG) classified
patients with smoldering multiple myeloma (SMM) into the diagnostic category of multiple myeloma (MM) based on biomarker criteria.

This classification includes individuals with 60% or more bone marrow plasma cells (BMPCs), a free light chain ratio (FLCratio) of 100

or greater, and one or more MRI-defined focal lesions measuring 5 mm or more, collectively referred to as SLiM CRAB MM.
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FIGURE 1
Multiple myeloma continuum. Courtesy: Mythri Shankar.

been reports of monoclonal anti-glomerular basement
membrane (GBM) disease caused by circulating
monoclonal antibodies that attack type IV collagen (16).

Classification according to pathology

The kidney lesions linked to MGRS can be classified based on
the ultrastructural features of any deposits found in the kidney (17).
These deposits can be categorized as either organized (i.e., having a
substructure) or nonorganized (i.e., granular and lacking
substructure). Occasionally, deposits may not be visible within
the kidney.

Organized deposits in MGRS lesions are further classified as
microtubular deposits, fibrillar deposits or crystal inclusions.

Fibrillar deposits

These include amyloidosis and fibrillary GN. In amyloidosis,
the fibrillar deposits are Congo red positive, while in fibrillary
glomerulonephritis, it is usually negative. Staining for the DnaJ heat
shock protein family (Hsp40) member B9 (DNAJB9) helps
differentiate between fibrillary glomerulonephritis (positive) and
amyloid (negative) (18). However, recent reports suggest that
fibrillary glomerulonephritis could be an independent entity
unrelated to monoclonal gammopathy (19).

Microtubular deposits

Lesions in MGRS with microtubular deposits are seen in
conditions like monotypic immunotactoid glomerulopathy and
monoclonal (type 1 and some type 2) cryoglobulinemia.

Frontiers in Nephrology
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Microtubules differ from fibrils because they are usually larger
and feature hollow centers (20).

Crystal inclusions

Lesions with crystal inclusions cover disorders like light chain
proximal tubulopathy. It is a condition where the light chain crystals
deposit in proximal tubular epithelial cells. Rarely, a non-crystalline
deposit variant of proximal tubulopathy is also seen. Light chain
crystalline podocytopathy features crystalline inclusions primarily
within podocytes but also in other kidney cell types like proximal
and distal tubular cells, endothelial cells, interstitial histiocytes, and
mesangial cells (21). In crystal-storing histiocytosis, intracytoplasmic
light chain crystalline inclusions are found within interstitial
histiocytes, and sometimes in proximal tubular cells and podocytes
(22). Cryocrystalglobulinemia is characterized by deposits made up of
entire monoclonal immunoglobulins within glomerular endothelial
cells or in the subendothelial space or in the vascular lumens or
mesangial cells. Extrarenal deposits are also observed in all three
conditions (23).

Nonorganized deposits in MGRS lesions include conditions
classified under monoclonal immunoglobulin deposition diseases
(MIDDs), such as light chain, heavy chain, or both light and heavy
chain deposition disease, and monoclonal gammopathy-associated
proliferative glomerulonephritis (24). This includes diseases involving
deposits that are monoclonal immunoglobulin G (IgG), and less
commonly, immunoglobulin M (IgM), immunoglobulin A (IgA) or
light chain-only. Membranoproliferative glomerulonephritis is the
most frequent type of injury observed in monoclonal gammopathy-
associated proliferative glomerulonephritis, which encompasses
conditions like proliferative glomerulonephritis with monoclonal
immunoglobulin deposits (PGNMID) (25, 26) and C3
glomerulopathy with monoclonal gammopathy. In C3
glomerulopathy, the deposits mainly consist of C3 complement (27,
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28). This category also includes rare cases of MGRS that histologically
resemble polyclonal immunoglobulin-mediated kidney diseases, such
as membranous nephropathy and anti-glomerular basement
membrane (GBM) antibody (Goodpasture’s) disease, which show
monotypic staining during immunofluorescence microscopy
(15) (Figure 2).

No deposits

MGRS lesions without any deposits encompass conditions such
as thrombotic microangiopathy linked to monoclonal gammopathy
and POEMS syndrome (13, 29).

Limitations of the classification system

Although it offers a structured approach to diagnosing kidney
diseases associated with MGRS, it does not offer details regarding
the clinical progression or prognosis of these various conditions.

Clinical manifestations

Kidney disease in patients with MGRS may arise as a
complication of already identified premalignant hematologic
disorder or non-malignant hematologic disorder, such as MGUS
or smoldering multiple myeloma, or it may be the first sign of a
monoclonal gammopathy. Similar to the kidney diseases seen in
multiple myeloma (30) and other malignant monoclonal
gammopathies, those related to MGRS can manifest as acute or
subacute kidney injury, chronic kidney disease, proteinuria and/or
nephrotic syndrome, or electrolyte imbalances (31). The most

Monoclonal igdeposit disease - Nodular glomerulosclerosis
(ight microscopy ~trichrome stain, 200X)

FIGURE 2
Kidney biopsy images of MGRS. Image Credit: Vinay .KS
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common initial symptoms include impaired kidney function and
proteinuria, possibly accompanied by hematuria. Additionally,
MGRS can mimic kidney diseases typically not associated with
monoclonal gammopathies, like membranous nephropathy and
anti-glomerular basement membrane (GBM) antibody
(Goodpasture’s) disease (15, 32).

When to suspect MGRS

The diagnosis of MGRS should be considered under the
following circumstances:

Indicators associated with MGRS include proteinuria >1.5 g/
day, hematuria, and an abnormal serum-free light chain ratio (33).

The suspicion should also arise in all patients with a
premalignant or non-malignant monoclonal gammopathy with
unexplained kidney function impairment and/or proteinuria.
Additionally, patients presenting with unexplained kidney
dysfunction and/or proteinuria, who upon further investigation
with serum or urine protein electrophoresis, immunofixation, or a
serum free light chain assay is found to have a monoclonal
gammopathy should be suspected of MGRS. It is well established
that urine-free light chain assay is not a clinically significant test at
this point in time.

Establishing the diagnosis

In most cases where MGRS is suspected, a kidney biopsy is
performed unless there are reasons not to proceed. Confirmation of
diagnosis of MGRS is by identifying monoclonal immunoglobulin
deposits in the kidney via biopsy, which are characteristically
restricted to a particular class of heavy chain or light chain as

e e
Monoclonal Ig deposit disease - Nodular
glomerulosclerosis — (LM -PAS stain, 200X)

Monoclonal Ig deposit disease —kappa light chain restriction
(Immunofluorescence )
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determined by immunofluorescence. The definitive method to
demonstrate the nephrotoxic effects of monoclonal proteins is
kidney biopsy, as the identification of monoclonal protein in
serum or urine alone does not confirm its role in kidney disease.
However, a kidney biopsy may be postponed under certain
clinical situations:

In some cases of C3 glomerulonephritis, standard
immunofluorescence might not reveal monoclonal immunoglobulin
deposits. Here, protease digestion followed by paraffin
immunofluorescence is the recommended method to unmask any
hidden immunoglobulin deposits. Missing these “masked”
monoclonal immunoglobulins can lead to a misdiagnosis, only
identifying C3 glomerulonephritis instead of MGRS (33, 34). If no
monoclonal immunoglobulins are detectable by paraffin

10.3389/fneph.2024.1439288

immunofluorescence, the confirmation of circulating monoclonal
protein through serum or urine protein electrophoresis,
immunofixation, and/or serum free light chain assay is required to
diagnose C3 glomerulopathy due to monoclonal gammopathy.
Additional tests should include evaluating the alternative
complement pathway, such as assessing C3 nephritic factor, C3
levels, C4 levels, C5b-9 complex and anti-complement factor
H autoantibodies.

Interestingly, the majority (70 to 80 percent) of proliferative
glomerulonephritis with monoclonal immunoglobulin deposits
(PGNMID) may not demonstrate plasma cell or B cell clones in
bone marrow examinations. In such cases, the monoclonal protein
is found exclusively in the kidney and diagnosis is solely by
kidney biopsy.

Diagnosis of Monoclonal Gammopathy of Renal
Significance

Renal Biopsy: Type of renal pathology, extent of damage
&demonstration of monoclonal deposits

Light microscopy, Immunofluorescence, Electron microscopy, Laser
Microdissection /Tandem Mass spectrometry,
Immunoelectron microscopy

Detection of monoclonal protein in serum/urine

Serum protein electrophoresis, Serum & Urine
immunofixation electrophoresis, Serum free light chain assay

Characterization of underlying clonal population

B cells, Lymphoplasmacytic cells or plasma cells

Identification of extrarenal manifestations

Amyloidosis, MIDD, Cryoglobulinaemic GN,
C3G with monoclonal Ig

FIGURE 3
Flowchart for the diagnosis of MGRS. Courtesy: Mythri Shankar.
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Patients presenting with albuminuria or nephrotic syndrome
who have a confirmed diagnosis of immunoglobulin light chain
(AL) amyloidosis from biopsies of non-kidney tissues may receive a
presumptive diagnosis of renal AL amyloidosis without requiring a
kidney biopsy.

Furthermore, patients diagnosed with monoclonal gammopathy
displaying signs of Fanconi syndrome (e.g., subnephrotic-range
proteinuria, aminoaciduria, hypophosphatemia, normoglycemic
glycosuria, hypouricemia), can be presumptively diagnosed with
light chain proximal tubulopathy.

Patients with monoclonal gammopathy can undergo kidney
biopsy safely. A study involving 1993 patients who had either native
or transplant kidney biopsies showed that the incidence of major
hemorrhagic complications was comparable between patients with
and without monoclonal gammopathy (35).

Further evaluation of patients diagnosed
with MGRS

For patients diagnosed with MGRS, further assessments aim to
characterize the clone to determine the appropriate treatment strategy.

For patients who either do not show a detectable clone in initial
tests, or who possess an IgM monoclonal protein (suggesting a likely
B cell or lymphoplasmacytic clone), additional diagnostic measures
may include imaging such as computed tomography (CT) of the
chest, abdomen, and pelvis, along with positron emission tomography
(PET), if available, to identify any B cell clone (25, 36, 37) (Figure 3).

In all cases of MGRS, the following
hematologic evaluations
are conducted

Monoclonal protein testing

This includes serum protein electrophoresis and immunofixation,
24-hour urine protein electrophoresis and immunofixation, along with
a serum free light chain assay. While the urine-free light chain assay is
not recommended due to its lack of any added information, using these
tests together improves the sensitivity for detecting monoclonal
proteins, particularly in patients with small clones producing
minimal protein levels. It is essential that any circulating monoclonal
protein discovered matches the type present in kidney deposits.
Identifying a serum or urine monoclonal protein is also critical for
tracking the effectiveness of treatment.

Bone marrow aspirate and biopsy

This analysis should encompass immunohistochemistry and
flow cytometry to evaluate the surface and intracellular markers of
plasma cells and B cells. Staining for kappa and lambda light chains
is essential to verify that the identified clone corresponds to the light
chain restriction of the monoclonal deposits in the kidney.

Frontiers in Nephrology
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Additionally, cytogenetic and fluorescence in situ hybridization
(FISH) analyses are becoming more common in guiding
treatment decisions and may prove beneficial in specific scenarios.

For patients without a detectable clone from prior testing, or
who possess an IgM monoclonal protein typically produced by B
cells, additional evaluations may be necessary. This involves
conducting imaging studies such as CT scans of the chest,
abdomen, and pelvis, augmented with PET scans when possible,
to identify potential B cell clones. Additionally, flow cytometry of
peripheral blood lymphocytes is carried out to detect small, low-
grade clones like those observed in chronic lymphocytic leukemia
and monoclonal B cell lymphocytosis (MBL).

Patients diagnosed with a variant of MGRS that may be
associated with extrarenal complications, including AL
amyloidosis, monoclonal immunoglobulin deposition disease
(MIDD), or monoclonal [type I] cryoglobulinemia, should be
specifically assessed for these additional clinical manifestations.

The success in identifying a pathogenic clone in patients with
MGRS varies depending on the specific disorder. For instance, in
studies of patients with light chain deposition disease, bone marrow
biopsy identified a plasma cell clone in 65 to nearly 100 percent of
cases (11). In contrast, the detection rate of a clonal source in patients
with PGNMID is much lower, ranging from 25 to 30 percent (25).
When considering all major case series of MGRS patients, about 40
percent of cases do not have an identifiable clone (38).

Treatment

The main goal in managing monoclonal gammopathy of renal
significance (MGRS) is to maintain kidney function and inhibit the
progression of any associated extrarenal manifestations. While most
MGRS cases result from the deposition of monoclonal
immunoglobulins in the kidneys, no treatments are currently
available to stop this deposition or remove the already deposited
materials (24) (Figure 4).

The treatment strategy for MGRS largely hinges on the type of
kidney injury, the characteristics of the clone (be it plasma cell, B
cell, or lymphoplasmacytic) that is producing the nephrotoxic
monoclonal immunoglobulin, and the ability to reverse or halt
further kidney damage. Recent studies indicate that kidney
outcomes in MGRS patients correlate strongly with the
hematologic response to chemotherapy (39, 40).

Typically, the chemotherapeutic agents used to manage MGRS,
target plasma cell or other B cell malignancies. These include
proteasome inhibitors like bortezomib, carfilzomib, and ixazomib;
monoclonal antibodies such as rituximab and daratumumab;
alkylating agents including cyclophosphamide, bendamustine, and
melphalan; immunomodulatory drugs like thalidomide,
lenalidomide, and pomalidomide; and glucocorticoids such as
prednisone and dexamethasone. In cases of conditions such as
amyloidosis or monoclonal immunoglobulin deposition disease
(MIDD), treatment strategies may include autologous hematopoietic
cell transplantation. Preferably, medications that do not necessitate
dosage alterations based on kidney function are used to reduce side
effects, particularly cytopenias. Treatment decisions for MGRS should
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Treatment of

MGRS

B cell or

Plasma cell clone

lymphoplasmacytic

No clone detected

cell clone

Bortezomib
Immunomodulatory drugs
Anti CD38 Mab
(Daratumumab)

FIGURE 4
Flowchart depicting the treatment of MGRS

be made in association with a hematologist or an oncologist having
expertise in using anti-myeloma and anti-lymphoma therapies.

Treatment of
proliferative glomerulonephritis

Patients with PGNMID or C3 glomerulopathy with monoclonal
gammopathy, are at an increased risk of progressive kidney disease.
To prevent further kidney damage and decline in kidney function,
treatment typically centers on eliminating the pathogenic clone
responsible for the condition (24) (Tables 2, 3).

The treatment strategy for patients with PGNMID hinges on
whether a B cell clone or plasma cell clone or detectable
monoclonal protein is present in the urine or serum. The
absence of randomized trials means no definitive guide for the

TABLE 2 Treatment of PGNMID.

Rituximab

Rituximab or
bortezomib

optimal treatment approach exists. The support for a clone-
directed treatment of PGNMID is largely based on observational
studies and one small, uncontrolled trial (38, 41).

For patients with a detectable plasma cell clone, the treatment
regimen mirrors that used for multiple myeloma (24). This typically
includes a combination of bortezomib, cyclophosphamide
and dexamethasone.

Daratumumab is considered an alternative, although data
supporting its use are limited (41). Treatment may continue for up to
six months if there is evidence of hematologic response and no toxicity.

In patients with an identifiable B cell clone, the treatment protocol
mirrors that employed for Waldenstrom macroglobulinemia. The
preferred treatment is rituximab (an anti-CD20 monoclonal
antibody), either alone or combined with cyclophosphamide and
dexamethasone, or bendamustine, given that most IgM-producing
cells are CD20 positive (24).

Study, Author, Year Type of Type and No Rx strategy NR/PR/CR
study of patients
Nasr/2004 (26) Cohort Non directed therapy Steroid, MMF, CTX /-14 3
Cyclophosphamide
with Rituximab
Gumber et al., 2018 (38) Retrospective Clone directed Rituximab, 0/7/6 3 patients who did not receive Rx
therapy (16) Cyclophosphamide
BORTEZOMIB,
GLUCOCORTICOIDS
Zand et al,, 2021 (41) RCT Clone directed Daramtumumab 0/6/4 One patient relapse
therapy (11) SAE noted
Zhou et al., 2022 (42) Retrospective 64 patients Steroid alone CR: 7% SAE:23%
Bortezomib or Rituximab CR:53% SAE:60%
Thalidomide/Lenalidomide CR:50% SAE:46%

Lin et al., 2022 (43)
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TABLE 3 Treatment of C3glomerulopathy.

Study, Author, Year

Type No of patients

Treatment

strategy

10.3389/fneph.2024.1439288

NR/PR/CR

Chauvet S et al., 2017 (27) Retrospective | 50: 22 patients: bortezomib | Higher rate of
29 Targeted Rx 5 patients: response
21 unRx cyclophosphamide or Higher survival
melphalan,
2 patients: rituximab
Ravindran et al., 2018 (44) Case series 36: Stable renal Though similar response in untargeted and

16 Targeted Rx
17 non targeted Rx

function in 44%
CR/PR in 41%

targeted group, targeted had more severe disease

MGRS in Light chain proximal tubulopathy

Ma CX et al., 2004 (45) Retrospective | 38 patients

7 patients: No Rx

Stokes MB et al., 2016 (46) Case series 27 patients

9: No Rx

Light chain crystalline podocytopathy

Nasr et al., 2023 (47) Case series 25 patients

6: ASCT

In patients with PGNMID who do not have a detectable plasma or
B cell clone, treatment is determined by the presence of monoclonal
protein in the serum or urine. When kidney deposition of monoclonal
immunoglobulin matches a detectable monoclonal protein of the same
isotype in the serum or urine, it implies a causative relationship.
Treatment for these patients involves chemotherapy targeted at

Antimyeloma drugs

Chemotherapy

21: Anti plasma cell Rx

Stable
kidney function

3/7 untreated:ESRD

29% untreated: ESRD

6 patients: ESRD

eliminating the presumed clone responsible for producing the
monoclonal protein. The specific chemotherapy regimen selected
depends on the isotype of the monoclonal immunoglobulin identified
in the serum or urine, given the absence of a detectable clone.

In patients with non-IgM monoclonal proteins (such as
IgG or IgA) detected in the serum or urine and kidney,

FIGURE 5

Diagnostic challenges: Challenges are at multiple levels while approaching MGRS.
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therapy strategy akin to that used for multiple myeloma is used. - Stage III cardiac patients face significant challenges due to
For IgM monoclonal protein, treatment is akin to poor median survival rates. Promising preliminary results
Waldenstorm gammaglobulinemia. have been observed with the CBD regimen, which appears
With respect to AL Amyloidosis, at the beginning of the 21st to significantly reduce early mortality based on small case
century, patient classification was updated based on Mayo Clinic series. In young, carefully selected patients, cardiac
criteria into stages I, II, or IIL. This classification was determined transplantation might be considered, ideally after
by the levels of N-terminal prohormone of brain natriuretic achieving hematologic remission.
peptide (NT-proBNP) and troponin T. Stage I patients had low - In selected patients, particularly those in stages I and II,
levels of both markers (below 332 ng/L and 0.035 mg/L, high-dose melphalan and autologous stem cell
respectively), stage II patients had high levels of one marker, transplantation (HDM/ASCT) should be considered if
and stage III patients had high levels of both markers (48, 49). there is no severe renal insufficiency or other advanced
Recently, immunoglobulin free light chain (FLC) levels have been organ failure (50).

added to these criteria, with minor adjustments to the cut-off

points and the inclusion of FLC burden. The main objective of Given the rarity of Monoclonal Immunoglobulin Deposition
therapy is to achieve the best and most durable hematologic  Disease (MIDD), controlled studies are lacking, and treatment
response, tailored to the often delicate condition of the patients.  approaches are based on expert consensus. Achieving an optimal
For those with severe cardiac disease, a rapid response is essential  hematologic response is crucial, similar to the treatment of AL
due to the direct myocardial toxicity of amyloidogenic light  amyloidosis, as it can lead to the regression of monoclonal
chains, making the quick suppression of FLC a crucial  jmmunoglobulin deposits if complete and sustained remission is
prognostic factor, especially in patients with stage III  achieved (51).
cardiac disease. Small retrospective studies have shown that high-dose
melphalan combined with autologous stem cell transplantation
. . (HDM/ASCT) is an effective treatment, offering high hematologic
Current treatment gUIdell nes are response rates and low mortality related to the treatment. This is in
as follows contrast to AL amyloidosis, where patients often experience more
systemic complications, leading to higher treatment-related
mortality. Most data on HDM/ASCT predate the introduction of

- For patients in stages I and II, the initial treatment should be ) o )
newer antimyeloma drugs. Initial results suggest that bortezomib-

melphalan combined with dexamethasone (M-Dex). ‘ o ;
based treatments may yield similar hematologic response rates to

Adding bortezomib to this regimen is expected to
HDM/ASCT, akin to treatments for multiple myeloma (52-55).

enhance hematologic and organ response rates.
bortezomib should be introduced rapidly after 1 or 2
courses of M-Dex if there is no clonal response. For

patients with advanced chronic kidney disease (CKD), Treat_ment recommendations should
cyclophosphamide is preferred over melphalan, and be tailored based on the level of

regimens such as cyclophosphamide-bortezomib- kldney impairment
dexamethasone (CBD, also known as CyBorD or VCD)

have shown effectiveness. Alternatively, thalidomide can - For patients with CKD stages 1 to 3, the primary goal is to

replace bortezomib in the CTD regimen. protect kidney function. A bortezomib-based regimen, such

TABLE 4 Newer therapies in management of AL Amyloidosis appear to be promising, offering the advantages of improved organ response and the
overall survival rate.

Study Ongoing/completed  Drug Disease Outcome/status
ANDROMEDA (57) Completed Daratumumab AL Amyloidosis Better overall organ response
Danai Dama et al. (58) Completed Venetoclax AL Amyloidosis Hematological response - 97%, VGPR

-91%,
cardiac response- 74%
renal response in 46%

NEODO001(VITAL) (59) Completed Biratimimab AL Amyloidosis Poor outcomes compared to placebo
Gertz et al. (VITAL) (60) Completed Biratimimab +Standard of care for AL = AL Amyloidosis Post hoc analysis: Better survival rates
AFFIRM -AL (61) Ongoing Biratimimab +Standard of care in AL Amyloidosis

Mayo -IV AL
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as cyclophosphamide, bortezomib, and dexamethasone
(CBD), is recommended as the first line of treatment.
HDM/ASCT should be considered for selected patients
with good overall health and no significant extrarenal
issues, particularly if only a partial hematologic response
is achieved with the initial treatment.

- For patients with CKD stages 4 and 5, the chances of renal
recovery are minimal. For those not eligible for kidney
transplantation, the main goal is to preserve the function of
other organs, especially the heart. A bortezomib-based
regimen like CBD is recommended. If kidney
transplantation is planned, the treatment goal is to ensure
long-term function of the transplant, which requires an
optimal clonal response. In such cases, HDM/ASCT should
be considered after 3 to 4 cycles of a CBD-like regimen.

In MGRS-Amyloidosis, a poor prognosis was linked to high
creatinine levels, elevated beta-2-microglobulin, and the need for
hemodialysis at the time of diagnosis. In MGRS-Non Amyloidosis,
the only factor associated with a higher risk of death was being over
the age of 65 (56).

Diagnostic challenges at multiple levels are depicted in Figure 5.
Emerging therapies for MGRS are show in Tables 4.

Monitoring the response to therapy

The following tests are conducted monthly to assess together
the hematologic and kidney responses to treatment:

e Serum protein electrophoresis and immunofixation.

* 24-hour urine collection for total protein, protein
electrophoresis, and immunofixation.

* Serum free light chain assay.

e Serum creatinine.

Evaluations can be conducted every two to three months for
patients who have finished active treatment. Nevertheless, a
substantial portion of MGRS patients, especially those with
PGNMID, initially may not exhibit detectable circulating
monoclonal proteins. In these cases, assessing a hematologic
response isn’t feasible, and monitoring is often limited to serum
creatinine levels and proteinuria quantification. Despite this, we
should continue to track monoclonal protein levels as initially
outlined since these proteins may become detectable later in the
disease’s progression (62, 63).
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