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Although the term MGRS has long been proposed for a group of hematologic
diseases with M-protein-associated nephropathy that do not meet the diagnostic and interventional
criteria for hematologic malignancies, clinical epidemiological data are limited due to the rarity
of the disease. We established a cohort of patients with M-protein-associated nephropathy and
examined the pathological and clinical features of MGRS cross-sectionally and longitudinally, using
malignant B-cell tumors/ malignant plasma cell tumors (BCM/PCM) as controls.

Typical cases of BCM/PCM showed acute renal symptoms and cast nephropathy with "M protein quantity"
problem, while typical cases of MGRS showed chronic renal symptoms and various glomerular lesions
with "M protein quality” problem. Compared to BCM/PCM, MGRS patients were less frequently treated
with Clone Directed Therapy, resulting in a less favorable renal and overall prognosis.
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Mz [ B EHE, n(%) MZE [ BIEEIE, n (%)
% BCMIPCMBJHETE  MGRSIMEEIE BRER BCMIPCMBJHEE/E  MGRSIEE i
%’@%‘Fﬁ% 29(35) 0(0) SRERIAIHZE
W S AR RE 1(1) 0(0) BTN =Y A 12(14) 37(49)
%-:%JE«T P R R E (e B 10(12) 3(4) MIDD 9(11) 9(12)
F7a—RIEGERE 20(24) 38(50) PGNMID 0(0) 1(1)
PR S HE R 20(24) 30(39) fhoopk e 1(1) 2(3)
B L E (P B AR 0(0) 2(3) MPGN 0(0) 5(7)
REHE BRI B A 2(2) 1(1) MGA 2(2) 4(5)
Z D 2(2) 2(3) A LAE 2(2) 8(11)
it 84(100) 76 (100) oD SRER (A £ 1(1) 8(11)
VR
PR E 53(63) 1(2)
TIN 0(0) 1(1)
ATI 3(4) 0(0)
_LCPT 1(1) 0(0)

84(100) 76 (100)
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Age, y

Male sex, n (%)

Hemoglobin, g/dL

Albumin, g/dL

Adjusted calcium, mg/dL

Creatinine, mg/dL

eGFR, mL/min/1.73 m’

Urinary protein to creatinine ratio, g/g

MGRS BCM/PCM
n=26 n=17
65.5 (59.5 to 73.0) 65.0 (61.0 10 73.0)
12 (46.2) 9(52.9)
11.5 (10.4 to 14.1) 8.4 (7.7 0 10.3)
3.00 (2.60 to 4.20) 3.70 (2.90 to 4.30)
9.65(9.301010.27)  10.10 (9.40 to 10.50)
1.23(0.78 10 1.62) 451 (1.97 10 5.01)

47.75 (31.10 to 60.95)

3.01(1.16 10 5.13)

12.10 (10.00 to 20.10)

3.20 (2.38 to 4.56)

Renal manifestation”

AKI/AKD, n (%) 3(11.5) 14 (82.4)

RPGN, n (%) 3(11.5) 1(5.9)

CGN n (%) 14 (53.8) 0(0.0)

NS, n (%) 8(30.8) 3(17.6)

Renal dysfunction w/o hematuria or proteinuria, n (%) 1(3.8) 0(0.0)

Overflow proteinuria, n (%) 5(21.7) 13(86.7)
Renal pathological findings’

Light-chain cast nephropathy, n (%) 1(3.8) 12 (70.6)

MIDD, n (%) 3(11.5) 5(29.4)

Immunoglobulin-related amyloidosis, n (%) 14 (53.8) 3(17.6)

LCPT, n (%) 4(15.4) 0(0.0)

Cryoglobulinemic GN, n (%) 5(19.2) 1(5.9)

PGNMID, n (%) 1(3.8) 0(0.0)

Crystal storing histiocytosis 1(3.8) 0(0.0)

TMA, n (%) 1(3.8) 1(5.9)
Hematologic diagnosis

MGUS, n (%) 7(26.9) -

Systemic AL amyloidosis, n (%) 14 (53.8) -

Smoldering multiple myeloma, n (%) 1(3.8) -

Smoldering WM/LPL, n (%) 1(3.8) -

POEMS syndrome, n (%) 1(3.8) -

Idiopathic cryoglobulinemia (type II), n (%) 1(3.8) -

Unknown, n (%) 1(3.8) -

Symptomatic multiple myeloma, n (%) - 15 (88.2)

Symptomatic WM/LPL, n (%) - 1(5.9)

Hepatic MALT lymphoma, n (%) - 1(5.9)
Clonal plasma cells in bone marrow, % 3.10 (1.42 to 5.55) 18.50 (11.03 to 26.25)
B2-microglobulin, md/L 2.87 (2.10 t0 5.85) 12.28 (8.49 to 16.95)
dFLC, mg/L 158 (74 to 250) 3470 (1713 to 4842)
Serum monoclonal Ig, n (%)

Detectable 18 (69.2) 16 (94.1)

Undetectable 8(30.8) 1(5.9)
Urinary monoclonal Ig, n (%)

Detectable 14 (53.8) 15 (88.2)

Undetectable 12 (46.2) 2(11.8)
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MGRS BCM/PCM
MD (95% CI) P -value
Hemoglobin”, g/dL 2.25 (0.63 t0 3.87) 0 (Ref) 0.009
Albumin', g/dL —0.33 (-0.93 t0 0.25) 0 (Ref) 0.274
Adjusted ca|cium*' mg/dL —0.43 (-1.12 t0 0.24) 0 (Ref.) 0.216
Creatinine’, mg/dL —2.70 (—4.05 to —1.34) 0 (Ref.) <0.001
eGFR', mL/min/1.73 m2 26.73 (12.26 to 41.20) 0 (Ref.) <0.001
Urinary protein to creatinine ratio’, g/g —0.63 (-2.63 to 1.36) 0 (Ref) 0.536
Clonal plasma cell in bone marrow’, %~ —19.67 (-29.15 to —10.19) 0 (Ref) <0.001
B2-microglobulin*, md/L —68.24 (-228.57 t0 92.07) 0 (Ref.) 0.41
dFLC”, mg/L ~3995 (~7722 to —267) 0 (Ref) 0.046
OR (95% CI) P-value

AKI/AKD' 0.02 (0.004 to 0.137) 1 (Ref) <0.001

Abbreviations: AKD, acute kidney disease; AKI, acute kidney injury; BCM, B cell malignancy; Cl, confidence interval;
dFLC, difference between involved and uninvolved free light chains; eGFR, estimated glomerular filtration rate; MGRS,
monoclonal gammopathy of renal significance; MD, mean difference; OR, odds ratio; PCM, plasma cell malignancy;

Ref., reference.
* MDs and ORs were adjusted for age, sex, and eGFR.
+ MDs were adjusted for age and sex.
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BCM/PCM MGRS
n=17 n=26
ESKD
Incident cases, n 12 10
Incidence rate, person-year 0.25 0.1
HR (95% ClI) in Model 1 1 (Ref.) 0.76 (0.27 t0 2.16)
HR (95% ClI) in Model 2 1 (Ref) 0.89 (0.25 10 3.10)
All cause death
Incident cases, n 9 10
Incidence rate, person-year 0.18 0.1
HR (95% ClI) in Model 1 1 (Ref) 0.43 (0.14 t0 1.32)
HR (95% CI) in Model 2 1 (Ref) 0.28 (0.05 t0 1.33)
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