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Some background…

• Intact Ig not filtered through glomerular capillary 
walls

• Free light chains: approx. 500 mg/day are 
produced by lymphoid tissue, and small 
amounts of light chain filter through, most are 
reabsorbed by proximal tubules



Glomerular ultrafiltration of 
macromolecules (“classical view”)

Paul Sanders, University of 
Alabama at Birmingham



Monoclonal Gammopathy

• The term monoclonal gammopathy refers to the 
overproduction of a monoclonal Ig (MIg) resulting from the 
clonal proliferation of immunoglobulin (Ig)-producing plasma 
cells or B lymphocytes .

• In most patients, the Ig is detected in the blood or the urine as 
a monoclonal Ig (monoclonal (M) protein)

• M protein can be intact heavy and light chain such as e.g. 
IgGk, IgMl, etc., suggesting dysregulation of the normal 
antibody synthetic pathways.

• Or in some instances can be only kappa or lambda light 
chains



Laboratory techniques for detection of MIg

• Serum (S) and urine (U) protein electrophoresis (PEP)-Band or a 
peak

• Immunofixation electrophoresis (IFE)- use of antibody to identify the 
specific MIg

• Serum free light chain (FLC) assays provide a sensitive quantitation 
of total serum free (unbound) kappa light chain and lambda light 
chain. The presence of a kappa clone or lambda clone is inferred 
from an abnormal ratio

• Bone marrow biopsy and aspiration Tissue detection of the plasma 
cell or B lymphocyte clone requires a bone marrow biopsy and 
aspiration, lymph node biopsy or extranodal biopsy, as appropriate, 
with adjunct flow cytometry and molecular immunophenotyping.



Hematologic conditions associated with
Monoclonal Ig-Renal Disease

Plasma cell dyscrasia B cell lymphoproliferative disorders

Malignant Non malignant/
premalignant

Malignant Non malignant/
premalignant

Waldenström
macroglobulinemia

Multiple 
Myeloma/
plasmacyto
ma

MGUS/
MGRS

B-cell lymphoma/leukemia MGUS/
MGRS

(Dangerous 
B-cell clones)

Smoldering 
multiple 
myeloma



Diagnostic Criteria of Plasma Cell Dyscrasias

MGUS SMM MM
M-spike < 3 g/dL  3 g/dL  3 g/dL

Bone Marrow PC < 10%  10%  10%

Hypercalcemia (C) absent absent +/-

Renal impairment (R) absent* absent +/-

Anemia (A) absent absent +/-

Lytic lesions (B) absent absent +/-

Kyle et al. Leukemia 2010
Talamo et al. Clin Lymphoma, Myeloma & Leukemia. 2010

Treatment           Not recommended       Only high risk                 Yes



Criteria for MGUS, MGRS, SMM and MM
MGUS MGRS Smoldering 

multiple myeloma
Multiple 
myeloma

<10% BMPC 
AND

<10% BMPC
AND

≥10%-60% bone marrow 
plasma cells 
OR

•Clonal plasma cell 
disorder, AND 1 or 
more of following MDE:
≥60% BMPC

<3 gm/dL M protein <3 gm/dL M protein 
AND

≥3 gm/dL serum M protein 
OR  
≥500 mg/24h urinary M 
protein

≥100 FLC ratio

No end organ 
damage

MIg-associated renal 
disease

End organ may be involved CRAB features 
(hypercalcemia, renal 
failure, anemia and 
bone lesions)
>1 MRI focal lesion

No myeloma 
defining event 
(MDE)

No MDE No MDE MDE present

MGRS= MIg causing renal disease in the absence of 
a malignancy
Malignancy: SMM/MM/Lymphoma/Leukemia
MGRS= MGUS + MIg-associated renal disease



Extended criteria of MGRS by IKMG

• The term was later modified to 
acknowledge clonal plasma cell or B cell 
proliferative disorders that do not require 
immediate treatment for the clonal disease 
including smoldering myeloma and some 
low grade lymphomas such as CLL.

• Leung N, Bridoux F, Batuman V, et al. The evaluation of monoclonal gammopathy of 
renal significance: a consensus report of the International Kidney and Monoclonal 
Gammopathy Research Group. Nature Reviews Nephrology 2019; 15: 45-59.



Light chain proximal tubulopathy

Paul Sanders, Birmingham, AL
(NKF, 2012)

• Amyloidosis
• PGNMID
• MIDD
• Immunotactoid/fibrillary GN

Cast nephropathy

Monoclonal Ig-associated renal lesions







The Complexity and Heterogeneity of Monoclonal Immunoglobulin 
(MIg)-Associated Renal Diseases

• Kidney biopsy is required to detect MIg-associated renal disease

• Most of the diseases are due to tissue deposition of the MIg deposition 
(direct mechanism)  or less commonly via other mechanisms such as 
dysregulation of the alternative pathway of complement (indirect 
mechanism)

• Treatment and prognosis vary depending on the type of renal disorder 
and the underlying hematologic condition. 

• It must be stressed that MGRS is not a specific diagnosis per se and 
should not be used by the renal pathologist as a primary diagnostic 
entity.



The 4 scenarios
• The patient has a detectable serum/urine MIg, but no 

renal disease associated with MIg is identifiable.

• The patient has a detectable serum/urine MIg, and a 
renal disease related to intrarenal deposition of MIg is 
identified.

• The patient has a detectable serum/urine MIg, and a 
renal disease indirectly associated with MIg is identified.

• The patient has no detectable serum/urine MIg, yet a 
renal disease related to deposition of MIg is identified.



I. Detectable serum/urine MIg, but no 
renal disease associated with MIg is 

identifiable

In such cases (1) or (2) is recommended and should be highlighted in 
the report: 

1. In the diagnosis:   No evidence of a MIg-related lesion is identified. 

2.  In a comment, immediately following the diagnosis:   There is no 
evidence for a renal lesion related to the patient’s MIg in this biopsy.



Patient  #1
• This is a 50-year-old man with hypertension, diabetes, and 

acute-on-chronic kidney disease.

• Serum creatinine has gone up to 4.5 mg/dL. Urinary protein 6 
gm  per day. 

• The patient presented to the hospital with lower extremity 
edema and worsening of renal function.

• Serum creatinine in March was at 3.0 mg/dL, last year it was 
between 1.7-2.2 mg/dL. 

• Evaluation reveals an IgG kappa M band.





Congo red stain is negative
IF studies are negative



Normal

Diabetes



Diagnosis

• Diffuse and nodular diabetic glomerulosclerosis, 
advanced

• Tubular atrophy and interstitial fibrosis, extensive

• Arteriosclerosis and hyaline arteriolosclerosis, severe

• No evidence of a MIg-related lesion is identified.

• Chronicity score: Severe ( renal chronicity score 8/10)



II. Detectable serum/urine MIg, and a renal 
disease related to deposition of MIg is identified

• For such lesions the biopsy report should follow the standardized 
reporting suggested in the RPS classification and reporting of 
glomerular diseases

• Thus, the report should include the primary diagnosis such as cast 
nephropathy, AL amyloidosis, monoclonal immunoglobulin 
deposition disease (MIDD), cryoglobulinemic glomerulonephritis, 
proliferative glomerulonephritis with MIg deposits (PGNMID), light 
chain proximal tubulopathy, immunotactoid glomerulonephritis, etc.

• Pattern of injury

• Ancillary techniques/Additional findings

• Chronicity grade



Patient # 2

• 61-year old man presents with acute renal failure and back 
pain.

• Serum creatinine 13.8 mg/dL. 

• UA 2+ protein and 2+ blood. 

• All serology's including ANCA were negative

• Serum electrophoresis showed an M spike, urine and serum 
immunofixation showed IgG lambda





Hyaline vs. myeloma casts



lambda

kappa

In this case, casts stain for lambda light 
chains, and are negative for kappa light chains



• Primary diagnosis: Light chain cast nephropathy, lambda 
type 

• Pattern of injury: Acute tubular injury, with approximately 
10% of tubules involved by light chain casts

• Additional findings: Focal (20%) global 
glomerulosclerosis, mild (20%) tubular atrophy and 
interstitial fibrosis, moderate arteriosclerosis. Chronicity 
index:  Mild (4/10)

• Ancillary studies: Congo red stain is negative for 
amyloidosis.

• Comment: The findings are consistent with patient’s 
documented multiple myeloma. Cast nephropathy is a 
myeloma defining event. 



Patient # 2

• 69-year old man with hematuria, proteinuria, and 
acute renal failure

• Serum creatinine 2.04 mg/dL

• Urinary protein 2.8 gms/24 hours

• Electrophoresis studies show kappa light chains, BM 
20% plasma cells



Differential diagnosis of
nodular glomerulosclerosis

1. Amyloidosis
2. Diabetes
3. MPGN
4. Chronic TMA
5. And this lesion



kappa

lambda





• Primary diagnosis: Light chain deposition disease, kappa 
type

• Pattern of injury: Nodular sclerosing glomerulopathy

• Additional findings: Focal (30%) global 
glomerulosclerosis, moderate (30%) tubular atrophy and 
interstitial fibrosis, mild arteriosclerosis. Chronicity index: 
Moderate (6/10)

• Ancillary studies: Congo red stain is negative for 
amyloidosis.

• Comment: The findings are consistent with patient’s 

documented multiple myeloma. 



Patient # 3

• 71-year old man with history of diabetes presents with 
increasing proteinuria and edema

• Serum creatinine 1.6 mg/dL, urinary protein 9 grams/day

• Serum electrophoresis showed an M spike, urine and serum 
immunofixation showed IgG lambda

• Renal biopsy done to find the cause of nephrotic syndrome



PAS negative mesangial nodules



Congo red positive



Lambda Lambda

Kappa Kappa



8.2 nm in thickness



Primary diagnosis: AL amyloidosis, lambda light chain 
type, involving the glomeruli, interstitium and vessels

Additional findings: Focal (10%) global 
glomerulosclerosis, mild (20%) tubular atrophy and 
interstitial fibrosis, moderate arteriosclerosis. Chronicity 
index- Mild (4/10)

Ancillary studies: Congo red stain is positive.

Comment: The findings are consistent with patient’s 
documented multiple myeloma.



III. No detectable serum/urine MIg, yet a renal 
disease related to deposition of MIg is identified

• This most typically includes the entity of PGNMID; additionally in 
rare cases of AL amyloidosis and MIDD a serum MIg may not be 
detected.

• The biopsy report should follow standardized reporting and a 
comment should suggest that MIg is the likely cause of the renal 
disease and a thorough evaluation for MIg is recommended. 

• The calculation of a chronicity score is endorsed



Proliferative GN due to monoclonal IgG kappa 
deposition (PGNMID)

C3

kappa lambda

IgG

Patient 4: 58-year old man with nephrotic syndrome, hypertension, hyperlipidemia and edema.
Serum creatinine 1.6 mg/dL, UA- large amounts of blood, Urine IFE kappa light chains
IgG subtyping- IgG3



Primary diagnosis: Proliferative glomerulonephritis with monoclonal 
immunoglobulin deposits, IgG3-kappa type

Pattern of injury: Membranoproliferative glomerulonephritis

Additional findings: Focal (20%) global glomerulosclerosis, moderate (30%) 
tubular atrophy and interstitial fibrosis, mild arteriosclerosis. Chronicity index:  
Moderate (5/10)

Ancillary studies: Congo red stain is negative for amyloidosis. IgG subtypes show 
IgG3 subtype restriction.

Comment:  Serum/urine studies are negative for a monoclonal immunoglobulin. 
While such negative findings are frequent in patients with proliferative 
glomerulonephritis with monoclonal immunoglobulin deposits, the 
glomerulonephritis in such cases is nonetheless considered to result from 
deposition of a monoclonal immunoglobulin.



IV. Detectable serum/urine MIg, and a renal disease 
indirectly associated with MIg is identified

• This includes C3G and thrombotic microangiopathy (TMA) where 
the MIg is thought to activate the alternative pathway of 
complement, thereby causing renal disease. 

• The biopsy report should follow the standardized reporting with a 
primary diagnosis of C3G or TMA, followed by pattern of injury, and 
additional findings.

• The association of C3G and TMA with MIg should be reported in the 
comment section, as should any underlying hematologic disease (or 
recommended work-up for one) as specified above.



Patient # 5

• 61-year old man with monoclonal gammopathy (IgG kappa 
protein with M spikes, 0.5-0.9 g/dL), low complement titers 
(low C3, normal C4), and gross hematuria, few RBC casts. 
Serum creatinine 1.3 mg/dL

• Bone marrow 8% plasma cells: MGUS

• Biopsied in 07 and 09



Double contours

Mesangial &
Endocapillary 
proliferation



C3

Mesangial deposits

IgA, IgG, IgM, C1q, kappa and lambda light chains- negative



Mesangial deposits
Capillary wall deposits: subendothelial
and subepithelial deposits

C3 glomerulonephritis, associated with a 
monoclonal gammopathy



Primary diagnosis: C3 glomerulonephritis

Pattern of injury: Membranoproliferative and sclerosing 
glomerulonephritis with focal (10%) cellular crescents

Additional findings: Focal (30%) global glomerulosclerosis, 
moderate (30%) tubular atrophy and interstitial fibrosis, 
mild arteriosclerosis. Chronicity index:  Moderate (6/10)

Ancillary studies: 

•Congo red stain is negative for amyloidosis.

•Pronase immunofluorescence studies are negative for 
masked immunoglobulin or light chain deposits.

Comment:  Serum immunofixation studies are positive for a monoclonal 
immunoglobulin. Monoclonal immunoglobulin has been shown to be associated with 
C3 glomerulonephritis.



Summary-MIg and renal disease

• Heterogeneity in renal disease

• Heterogeneity in underlying 
lymphoproliferative disease

• Heterogeneity in clinical 
presentation/outcomes

• I am not sure I like the terminology MGRS.



Summary

• Close interaction between the nephrologist, 
pathologist and hematologist-oncologist is 
essential for diagnosis and management of MIg 
associated- renal disease



Standardized Reporting of 
Monoclonal 

Immunoglobulin-
Associated Renal 

Diseases:
Recommendations from a 

Mayo Clinic/Renal 
Pathology Society 

Working Group
June 8, 2019



Thank you


