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INTRODUCTION

 Kidney and Monoclonal Gammopathy Research Group in 2019

defined MGRS as any clonal B-cell or plasma cell
lymphoproliferative disorder which fulfils both of the following

criteria : -

1.Kidney lesions on biopsy that are related to the produced
monoclonal immunoglobulin (the nephrotoxic Mig) and

2.The underlying haematological condition does not cause tumour
complications or meet any of the current haematological indications

for specific therapy.

* The predictors of finding an MGRS lesion :-
1. elevated serum free light chain (SFLC) ratio,
2. significant proteinuria (>1.5 g/d) and
3. microscopic hematuria.



CLINICAL CLUES

AL amyloidosis commonly presents with nephrotic syndrome
(albuminuria, hypoalbuminaemia and oedema) and relatively preserved
renal function without hypertension.

MIDD presents with nephrotic syndrome or significant proteinuria and
CKD.

Cryoglobulinaemic (type | or type Il) glomerulonephritis presents as
rapidly progressive glomerulonephritis (AKI and nephritic syndrome).

Light chain proximal tubulopathy manifests with slowly progressive CKD,
proteinuria and evidence of tubular dysfunction with Fanconi syndrome
(normoglycaemic glycosuria, phosphaturia, uricosuria and proximal
tubular acidosis).
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Table 1. Definitions of B-cell and plasma cell proliferative disorders

Plasma cell disorder

Multiple myeloma

Smoldering mulitiple

myelorna

Waldenstrom's
macroglobulinasmia

Smoldering
Waldenstrom's
macroglobulinasmia

Mon-Igh BMGUS

IgM MGUS

Chronic lymphocytic

leukaemia

Monoclonal B
lymphocytosis

Criteria

Clonal plasma cells in BM = 1o0% or biopsy-proven bony or extramedullary

plasmacytoma, and any one or more of the folloewing myeloma defining events':

- Hypercalcaemia: serum calcium = o.25 mmaol/l higher than upper limit of normal or > z_ 75 mmaol/1
- Renal imsufficiency: creatinine clearance <40 ml per min or serum creatinine = 17y pomol /1

- Anaemia: (Hb = 6_2 mmaol /1)

- Bone lesions: one or more bone lesions on skeletal radiography, CT. or PET-CT

Or any of the following biomarkers of progression©:

- Clonal BM plasma cells = &6o%

- 'Involved uninvolved serum free light chain ratio” = oo

- = 1 focal lesions on MRI studies

Serum M-protein = 3o g/l or urinary M-protein = oo mgfz4 h
and for clomal BM plasma cells 10— Go%
Absence of SLiM-CRAB or amyloidosis

Lymphoplasmacytic imfiltrate in BM = 10%

Serum monoclonal Ighd of any level

Symptoms of tumour massfinfiltration jadenopathy, anaemia etc)
Ighi-mediated symptoms can be present

Lymphoplasmacytic imfiltrate in BM = 103
Serum monoclonal Ighd of any level
Absence of symptomatic tumour massfinfiltration (adenopathy, anaemia etc)

Serum M-protein < 3o g1
Clonal plasma cells in BM < 1o
Absence of SLiM-CRAB or amyloidosis

Serum Ighd M-protein < 3o g/

BM involvernment with lymphoplasmacytoid cells = 109

Absence of anaemia, constitutional symptoms, hyperviscosity, lymphadenopathy, hepatosplenomegaly,
or any organ damage attributed to the lymphoproliferative disorder

Presence of = sx1o?(l clonal B Iymphocytes in peripheral blood
Phenotype: CDg+, CDog+, CD23+, CDzo+f-, sIg + /-

Clonal B lymphocytes < sxrodf]l in peripheral blood
Presence of CLL phenotype
Mo evidenoe of lymphoma, infection, or autsimmune conditions

‘Myeloma defining events: organ damage attributed to the underlying plasma cell dizsorder often abbreviated as "CRAR (hypercalcasmaa, renal failure,

anaernia, and bone disease).

Thess three biamarkers are abbreviated to *SLiM' [5 = 6a% clonal |:||..'l£|:r.|:|. cells in Bbd: L —]:Elﬂ. chains, l:.‘.'lpp:ld.ﬂ-—li‘l rbvda or la m‘l.i‘lj.ﬂ-ll.‘l-hil':lpﬁ. ratuo

= 1oa; M = 1 focal lesion by MERETL).

B = bane marrow; MGUS = monaoclonal gamemopathy of undetermined significance: M-protein = monoclonal protein: CLL = chromie mphese ytic
levlkaermia: Hb = hae r.|'l|:11g:||:||_1i.r.|'r CT = |_'|_1r.rl|:|uIE|3 tuml:ﬁr.'lp]:y; FET-CT= pasitron esmisfion iﬂu‘nﬂgrﬁﬁ}'—ﬁﬂu‘np‘utuﬂ tmn-ﬂg:r:'lpli}'; BAIR = mragoetic
resonance imaging: IghM = Immunoglobulin M: Cr = cluster of differentiation; slg = surface immunoglobulin
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Figure 2. Spectrum of kidney pathology in monoclonal gammopathy of renal significance.
GBM - glomerular basement membrane; GN — glomerulonephritis; TBM — tubular basement

membrane.



MGRS-assodated kidney disease

Monoclonal gammopathy of renal significance
|

v v

Non-organized deposits Organized deposits
|
Y Y Y Y Y
Mon-Ig Ig Fibrillar Immunctactoid Crystalline or inclusicn

| | | | |
C3 glomerulopathy with MG MICD Ig-related amyloidosis (AL, AH, AHL) Immunctactoid GN LCPT with or without crystals

| | | |
PGNMID Monoclonal fibrillary GN Cryoglobulinemic GN | | Crystal-storing histiocytosis

MGRS: monoclonal gammopathy of renal significance; Ig: immunoglobuling MG: monoclonal gammopathy; MIDD:
monoclonal immunoglobulin deposition disease; AL: immunoglobulin light chain; AH: immunoglobulin heavy chain; AHL:
immunaglobulin heavy and light chain; GN: glomerulonephritis; LCPT: light chain proximal tubulopathy; PGNMID:

proliferative glomerulonephritis with monoclonal immunoglobulin deposits. -

Classification based on electron microscopy of renal biopsy




MGRS lesions with organized deposits

(A) Randomly arranged solid fibrillar deposits (diameter of 8 to 12 nm) in AL amyloidosis.

(B) Microtubular deposits (diameter of 17 to 52 nm), characterized by their hollow center, in immunotactoid
glomerulopathy. They are commonly arranged in parallel arrays.

(C) Intracellular needle and rhomboid-shaped crystalline inclusions in light chain proximal tubulopathy.



Proximal
tubule
lumen

........................

. Afferent - .-
' arteriole R o o
\ Bowman's . S
_._ capsule, = =

N,
~
-~
\~
//
e

"
[d

Efferent Glomerulus.‘ ~ Distal tubule

arteriole

Localization of
MGRS-associated
renal lesions. e S S S S e S

155 Wy

e

Myocyte e

Mesangial cell Sa o 7 Ig-related

Elastica interna 2 amyloidosis

GBM

Podocyte

Proximal tubule
= epithelium

-
QZ’ :., Endothelial cells
&

=\ Amyloid fibrils

‘ Microtubules Immunotactoid !

' glomerulonephritis ;

oo %2 MIDD punctate deposits 4 2% :
&% Cryoglobulins il S !

-~ PGNMID
C3 glomerulonephritis

/‘\ Immunoglobulin crystals




Possible MGRS (or known MGUS)
'
A P P RO Ac H TO Laboratory evaluation of kidney disease

1
‘ Creatinine

M G RS « Kidney function testing: creatinine-based eGFR eGFR
* Urinalysis: diptest, albumin:creatinine ratio and proteinicreatinine ratio B Urinalysis

* Metabolic testing: serum bicarbonate, chloride, phosphate and uric acid levels;
serum and urine glucose levels for Fanconi syndrome assessment Metabolic

,/l\

Biopsy advised (if one or more of) Biopsy consider (if one or more of) Biopsy defer
* AKl stage 3 * AKl stage 1 or 2 » Stable eGFR

* eGFR <60 ml/min/1.73m’ and * eGFR <60 ml/min/1.73m’ and * Bland urinalysis
<2 ml/min/1.73m’ per year decline
e Albumin:creatinine ratio 3-30mg/mmol

>2 mli/min/1.73m’ per year decline * No evidence of light

* Proteinuria and haematuria

chain proteinuria

and eGFR >60 ml/min/
* Haematuria and eGFR <60 ml/min/1.73m
* Evidence of light-chain proteinuria

g Kidney biopsy

inine ratio

>30 mg/mmol

* Fanconi syndrome (hypouricaemia)

Light microscopy = -=-====ececemscecmccacecnananns > TMA

| :

( ( ( Immunofluorescence findings ﬁ '

\

v Amyloidosis or MIDD detected

Light Light and Heavy C3dominant by light or electron microscopy ;’;‘:::l'o%';‘l’ﬂ"e
chainsonly  heavy chains chains only with negative or inconclusive WiGincolabulin

: : immunofluorescence findings nog

; ; ‘ } :

I9G subclasses +serumorurine  Liquid chromatography and .

when hea\? monoclonal mass spectrometry or ]

chains are IgG immunoglobulin  immunogold electron microscopy :

L ] Y l Y '

Light-chain Heavy-chain -

restriction restriction -

k \ g Diagnosis of MGRS lesions SN ’



Table 3. Overview of methods for monoclonal FLC detection

Quantitative

or qualitative

FLC detection

limit
(sensitivity)

Advantages

Disadvantages

Serum
protein EP

Semi-
quantitative

FO0-2000

mg/l

Inexpensive;
Easy to
perform.

Low
sensitivity
for detection
of low levels
M-proteins,
FLCs in
particular.

Urine protein EP

E-Elni-quantitati\re

zo-50 mg/l

].IEIEI]:IE]'.IS:i'Iu'-E:

Easy to perform.

FLCs in urine only when

tubular reabsorptive

capacity is overwhelmed;

24-hour urine collection
required;

Identification of
monoclonal FLCs is a
subjective interpretation
of EP results;

Difficult interpretation
of EP results in
concentrated urine or
proteinuria.

Serum 1F

Qualitative

150-500 mg/l

10X more
sensitive
than serum
PE.

Urine [F

Qualitative

z20-50 mg/l

FLCs in urine only when
tubular reabsorptive

capacity is overwhelmed
24-hour urine collection

required.

EF = E]l:d‘:truplm:n:&:l&; IF = immunahxation: FLE = fres ]ngrl chain: sFLE = oriim fres liﬂ_]':l: chain

sFLC assay

Cruantitative:
independent
measurement of k and
A FLC + calculation of a
/A ratio

k: 1.5 mg/l
Az 3 mg/l

Valuable as prognostic
factor;

Valuable for monitoring
response to therapy.

More expensive;

FLC assays are

not accurate and
measurements results
are not equivalent
between different
methods;

Assay reactivity of
monoclonal and
polyclonal x and A FLC in
specific disease groups
needs improvement.



TREATMENT OPTIONS

Proteasome inhibitors- Bortezomib, Carfilzomib, Ixazomib.

Monoclonal antibodies - Rituximab, Daratumumab.

Alkylating agents - Cyclophosphamide, Bendamustine,
Melphalan.

Immunomodulatory drugs- Thalidomide, Lenalidomide,
Pomalidomide.

Glucocorticoids - Prednisone, Dexamethasone.

In some patients (with amyloidosis or MIDD), the treatment
strategy may also involve autologous hematopoietic cell
transplantation.
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