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ABSTRACT 

We introduce the European Union consensus report on the diagnosis and treatment of monoclonal gammopathy of 
renal significance ( MGRS) , a generic term to describe kidney disorders caused by a non-malignant monoclonal 
immunoglobulin clone. There are many subtypes of MGRS, with AL-amyloidosis being most prevalent. The consensus 
report aims at providing guidance to clinicians, pathologists and laboratory specialists who take care of patients with a 
( suspected) diagnosis of MGRS. This executive summary provides a condensed overview of the most important aspects 
of the diagnosis and management of patients with MGRS. Consultation of expert centers is strongly advised. Although 

most patients will benefit from hematological, clone-directed therapy, treatment decisions must be individualized, in 

view of the heterogeneity of patients between and within the MGRS subtypes. The final chapter discusses kidney 
transplantation in patients with MGRS. The working group acknowledges that most advice is based on low-quality 
evidence. The full report provides the rationale and a detailed discussion of the available literature. This executive 
summary is an introduction, and not a substitute for the full consensus report. 

Keywords: AL amyloidosis, kidney transplantation, MGRS, monoclonal gammopathy, monoclonal immunoglobulin 

deposition disease 
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Table 1: Subtypes of MGRS, discussed in specific chapters of the con- 
sensus report. 

Chapter 2: MIg-associated amyloidosis 
Chapter 3: MIg deposition disease ( MIDD) 
Chapter 4: Cryoglobulinemia 
Chapter 5: Proliferative glomerulonephritis with monoclonal 
immune deposits ( PGNMID) 
Chapter 6: Immunotactoid glomerulopathy ( ITG) 
Chapter 7: Fibrillary glomerulopathy with monoclonal immune 
deposits 
Chapter 8: Light chain proximal tubulopathy and light chain 

crystalline podocytopathy 
Chapter 9: C3 glomerulopathy 
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NTRODUCTION 

onoclonal gammopathy of renal significance ( MGRS) is defined 

y kidney damage caused by ( or attributed to) a monoclonal im- 
unoglobulin ( MIg) , in the absence of a B cell or plasma cell 

lone that meets the criteria for specific hematological ther- 
py. MGRS was only recently recognized as disease entity, and 

ll subtypes of MGRS are ( very) rare. The European Rare Kid- 
ey Disease network ( ERKnet) identified MGRS as a ( group of) 
iseases that lacked clinical practice guidelines. A multidisci- 
linary working group has addressed this need. The working 
roup was composed of nephrologists, hematologists and renal 
athologists. In MGRS, making a proper diagnosis is of the ut- 
ost importance. Furthermore, in these rare diseases there are 

o or very few randomized therapeutic trials. Therefore, it is im- 
ossible to make evidence-based recommendations. Since clin- 

cal practice guidance is often based on expert opinion, and will 
ary between countries and continents, the working group was 
imited to members of countries participating in ERKnet, and 

he consensus report is written from a European perspective.
he members of the working group identified relevant literature 
nd provided expert opinion. All chapters were discussed exten- 
ively, and the consensus report provides the conclusions. 

The full consensus report ( available in the Supplementary 
ppendix ) consists of 10 chapters. Each chapter provides a sum- 
ary of advisory statements, followed by a brief rationale, and 

xtensive supportive evidence containing relevant literature ref- 
rences. Chapter 1 provides an overview and introduction of 
GRS, Chapter 10 summarizes aspects of kidney transplanta- 

ion in patients with MGRS and Chapters 2–9 discuss the most 
mportant subtypes of MGRS ( Table 1 ) . 

The consensus report emphasizes that most patients will 
enefit from referral to ( or consultation of) an expert center. Di- 
gnosis and management of a patient with MGRS requires mul- 
idisciplinary collaboration. We underline that management of 
atients with MGRS should be individualized, therefore the con- 
ensus report should not be interpreted as a manual for patient 
anagement. Rather we intend to provide relevant and useful 

nformation that will guide the clinician on when to suspect a 
iagnosis of MGRS, and how to properly diagnose ( or exclude a 
iagnosis of) MGRS and evaluate a patient with MGRS. We also 

ntroduce general principles of treatment. 
This executive summary is an introduction to MGRS and 

hould enable clinicians to quickly gain insight in MGRS, to iden- 
ify the pitfalls in the diagnosis of MGRS and to understand the 
omplexity of management decisions in the individual patient.
his executive summary is not intended to be complete, is not 

ully referenced and cannot replace the full consensus report.
ince MGRS are rare diseases, with limited data and low levels 
f evidence, the full consensus report should be accessed for de- 
ailed information and an extensive discussion of the rationale 
nd supportive literature. In this summary, we specifically high- 
ight Chapters 1, 2 and 10, and briefly quote the most relevant 
nformation from Chapters 3–9. 

HAPTER 1: MONOCLONAL GAMMOPATHY OF 

ENAL SIGNIFICANCE: DEFINITION, 
IAGNOSIS AND GENERAL ASPECTS OF 

REATMENT [ 1–8 ] 

GRS are rare diseases. The overall MGRS incidence rate is es- 
imated at 10–20 per million patient-years, with AL-amyloidosis 
eing most frequent, and comprising 40%–70% of MGRS cases.
ith the introduction of effective hematological therapy MGRS 
as become a treatable disease. Therefore, it is important to di-
gnose MGRS in an early stage, i.e. before reaching the point of
o return. On the other hand, chronic kidney disease ( CKD) and 

onoclonal gammopathy of undetermined significance ( MGUS) 
re frequent, especially in an elderly population. An optimal di- 
gnostic pathway is needed that avoids missing a diagnosis of 
GRS while limiting unnecessary diagnostic tests and proce- 

ures. The consensus report argued against the routine mea- 
urement of M-protein and free light chains ( FLC) in patients 
ith CKD and against a routine kidney biopsy in patients with
GUS. There is no evidence that such routine tests improve di-

gnosis and management. Screening in patients with CKD of 
erum with electrophoresis ( SPEP) and immunofixation ( SIFE) 
as limited positive predictive value. Moreover, sensitivity is rel- 
tively low, thus screening cannot be used to rule out MGRS.
here are also no good data to support the FLC assay as screen-

ng tool; moreover, this test adds considerable costs. Therefore,
erforming a kidney biopsy without prior screening for an MIg 

s a cost-effective approach and clinical criteria can be used to
uide decisions regarding kidney biopsy. Suggested criteria are 
ew-onset proteinuria > 1 g/day, progressive kidney disease [de- 

erioration of estimated glomerular filtration rate ( eGFR) or in- 
reasing proteinuria] or the presence of ( suspected) extrarenal 
anifestations. These criteria should also be used to guide a 

ecision toward kidney biopsy in patients with known MGUS.
mportantly, in patients with CKD in whom the decision to per-
orm a biopsy is equivocal, and no alternative diagnosis for kid-
ey disease is likely, evaluation of serum for the presence of
n M-protein, and measurement of FLC might help in decision- 
aking. Of note, guidelines published by the British Society 

f Haematology and the International Kidney and Monoclonal 
ammopathy working group suggest otherwise. We refer to the 

ull consensus report that discusses the supportive evidence.
ountry-specific guidelines may prefer routine screening for an 

Ig in patients with kidney injury, and many centers prefer 
uch screening in patients who have a planned kidney biopsy, to
uide the pathologist in evaluating the kidney biopsy [perform- 
ng Congo red, electron microscopy ( EM) , paraffin immunoflu- 
rescence ( IF) ]. This might be a rational approach in unexperi- 
nced centers or centers that use a limited kidney biopsy eval-
ation. In patients with nephrotic syndrome, presenting with 

anifestations that are suggestive of amyloidosis MIg testing ( by 
erum and urine IFE and serum FLC assay) may guide the eval-
ation of the patient by prioritizing a fat biopsy to document AL
myloid deposition. 

In the follow-up of patients with MGUS and limited kidney 
njury, we caution against the use of urine albumin creatinine ra-
io ( UACR) as sole measure of proteinuria, since this will not en- 
ble detection of increasing low molecular weight or light chain 
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Table 2: Kidney biopsy requirements. 

Light microscopy Staining: methenamine silver, PAS, hematoxylin and eosin, trichrome 
On indication: Congo red, DNAJB9 

IF on frozen tissue Minimal staining: IgG, IgM, IgA, к, λ, C3, C1q 
On indication: IgG subclasses; amyloid protein subtypes ( see Chapter 2) 

Immunohistochemistry on paraffin Staining as in IF 
On indication: IF after pronase digestion 

� Fresh tissue unavailable 
� Suspected LCPT, LCCP or crystalglobulin nephropathy 
� Necessary for the evaluation of C3G or MPGN with negative IF in laboratories that use 

transport medium for kidney biopsies 
� Membranous nephropathy with negative staining for IgG 

Electronmicroscopy � Advised in all MGRS 
� Essential for the diagnosis of ITG and DDD 

� Relevant for the detection of organized deposits 
� Advantageous for confirmation of fibrils and localization of non-organized deposits 

Table 3: Pathognomonic features in MGRS subtypes.a 

MGRS subtype LM IF EM 

Amyloidosis Congo red positive Fibrils 7–12 nm 

MIDD Linear staining of TBM Powdery, punctate deposits 
Cryoglobulinemia Hyaline thrombi Annular, microtubular, or cylindrical 

substructure 
PGNMID 

ITG Microtubules 
FGN DNAJB9 positive Fibrils 
LCPT/LCCP Crystalline structure in proximal 

tubule or podocyte 
Routine IF negative; use pronase 
digestion 

Crystals, amorphous deposits 
within lysosomes 

C3G C3 dominant staining 

a Typically, in all but one ( C3G) subtype of MGRS staining in IF shows light chain restriction, heavy chain restriction or monotypic IgG subclass staining. FGN, fibrillary 
glomerulonephritis; LM, light microscopy. 
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Table 4: Proposed reference values for к/ λ ratio in CKD 

a . 

Lower limit 
normal 

Upper limit 
normal 

eGFR 45–60 mL/min/1.73 m2 0.46 2.62 
eGFR 30–45 mL/min/1.73 m2 0.48 3.38 
eGFR < 30 mL/min/1.73 m2 0.54 3.30 

a Values based on FLC measurement using Freelite® assay. The original reference 
interval was 0.26–1.65. Due to technical issues of the calibrator there has been an 
upward drift of the κ levels, and new reference values should be implemented. 
Revised intervals have been proposed: FLC ratio ranging from 0.44–2.16 in < 70- 

year-old persons and 0.46–2.59 in those aged ≥70 years ( see references [ 9 ] and 
[ 10 ]) . 
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roteinuria. Therefore, measurement of urine protein creatinine 
atio ( UPCR) is preferred. The ratio UACR/UPCR can be used to
uide requests for additional urine evaluation. 

Proper histopathological evaluation of a kidney biopsy is key
n diagnosing MGRS. It is important to realize that the absence of
n MIg in serum or urine does not exclude MGRS. Therefore, each
idney biopsy should be properly evaluated, which includes the
se of appropriate staining for light microscopy, and IF, if nec-
ssary IF on paraffin-embedded tissue after pronase/proteinase 
igestion, and preferably evaluation of the biopsy by EM ( Table 2 ) .

n selected cases, especially in patients with amyloidosis, addi-
ional techniques may be required to firmly establish the diag-
osis and amyloid subtype. Characteristics diagnostic features 
f various MGRS subtypes are listed in Table 3 . An updated clas-
ification was recently proposed by a working group of the Renal
athology Society and the International Kidney and Monoclonal
ammopathy Research group ( see full consensus report) . Admit- 

edly, not all techniques are ( easily) available. Therefore, the full
onsensus report provides some guidance to allow diagnosis of
GRS without using these techniques. 

In patients with biopsy-proven MGRS, the culprit MIg should
e searched for in serum or urine [ 9–11 ]. We advise initial screen-

ng of serum for the presence of an MIg using SPEP/SIFE. It is im-
ortant to be aware that these techniques are not very sensitive,
hus small amounts of an MIg may escape detection ( < 1 g/L) .
dditionally, serum should be used to measure FLC, an assay

hat has allowed the detection of subtle hematological abnor-
alities. Urine evaluation with IFE is advised in patients with
 s  
egative/normal serum findings. Finding an MIg in serum or
rine is important, often confirming the diagnosis in patients
ith biopsy-proven MGRS, establishing a diagnosis of MGRS in
atients with C3G, and providing a biomarker to evaluate hema-
ological treatment response. Of note, when measuring FLC it
s important to know that FLC levels are dependent on eGFR.
herefore, in patients with kidney failure the к/ λ ratio is different

rom normal controls ( Table 4 ) . Unfortunately, the originally pro-
osed reference intervals are debated, due to an upward drift of
he κ Freelite assay. Moreover, there are differences between as-
ays. Although data are limited, clinicians should be aware that
hese assays cannot be used interchangeably. The same assay
hould be used consistently in the follow-up of patients. Hema-
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M-protein associated
kidney disease?

First choice
Rituximab

Hematological
malignancy?

Clone-directed
therapy

Treat malignancy
hematology guideline*

*adapted according to eGFR

Bone marrow
clone?

No No

Yes

Yes Yes

Empiric
therapy

Note: see Box with remarks

No

‘Severe’ or progressive kidney injury
or M-protein induced comorbidity

Careful weighing of
risks and benefits

Conservative therapy
Follow-up

Yes Expected benefit
>> risk

No

MGRS

First choice
Bortezomib

Plasma cell B cell

Figure 1: Overall algorithm of management of patients with non-AL-amyloid MGRS. 
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ological response to therapy is to some extent based on changes 
n the measured FLC. Response criteria not only evaluate the 
/ λ ratio, but also the difference between the involved and unin- 
olved light chain ( dFLC) . Since kidney failure will not only affect 
he absolute levels but also the FLC ratio and the dFLC, interpre- 
ation of response criteria is hampered. In general, hematologi- 
al response will be underestimated in patients with CKD stage 
 and 5. 

In patients with MGRS, bone marrow ( BM) studies are needed 

o identify the causative clone. It is debated whether BM evalua- 
ion is necessary in patients with negative SPEP/SIFE and normal 
LC—it is very unlikely to find BM abnormalities in such patients.
till, we suggest performing BM examination, including flow cy- 
ometry, in all patients with MGRS before starting therapy. This 
ecommendation is based on the fact that MGRS are rare dis- 
ases, and that all efforts should be made for thorough evalua- 
ion of the patient. Depending on the nature of the underlying 
lone and the isotype of the MIg, performance of additional radi- 
logical, molecular or cytogenetic studies should be considered,
ccording to hematological guidelines. 

Chapter 1 discusses general aspects of treatment. Although 

vidence in the MGRS population is lacking, we suggest that 
atients with MGRS should receive therapy as proposed in the 
DIGO CKD guidelines. This includes targeting low blood pres- 
ures, use of angiotensin-converting enzyme inhibitor ( ACEi) or 
ngiotensin-receptor blocker ( ARB) , statin therapy and possibly 
ovel anti-proteinuric therapies. Obviously, conservative treat- 
ent should be guided by patient characteristics: as an exam- 

le, patients with amyloidosis often have low blood pressure,
nd in these patients ACEi or ARB should be used carefully. In 

ddition, quality of life and life expectancy should be consid- 
red. Many patients with MGRS will benefit from hematologi- 
al therapy. Treatment of patients with AL-amyloidosis is based 

n evidence from randomized controlled trials ( RCTs) ( see dis- 
ussion in Chapter 2) . There is no evidence from RCTs to guide 
anagement in patients with other MGRS subtypes. Treatment 

ecisions require balancing benefits and risks, adapting treat- 
ent to the needs and expectations of the patient. The decision 

o start therapy and the choice of therapy is dependent on pa- 
ient characteristics, the underlying disease, the course of pro- 
einuria and eGFR, and patient and physician preference. A “wait 
nd see” policy may be preferred in patients with MGRS who are
lder, have clinically relevant comorbidities, or low performance 
tatus and low life expectancy. Since few patients will die from
 hematological malignancy, the goal of treatment is to prevent 
xtrarenal and renal complications. The approach towards treat- 
ent is different for the types of MGRS that are associated with
 risk for extrarenal ( cardiac) disease. In these subtypes a com- 
lete or very good partial hematological response is necessary 
o prevent progressive heart and kidney failure. In contrast, in
atients with renal-limited MGRS, where renal outcome is the 
nly relevant parameter, even a partial response to therapy may 
e sufficient to stabilize eGFR and reduce proteinuria. In general,
enal response follows the hematological response. However, in 

atients with low eGFR or severe proteinuria at start of therapy,
idney disease will often progress despite a hematological re- 
ponse. In such cases treatment may be futile. Since in MGRS the
Ig is responsible for causing kidney injury, it is logical to use

reatment that targets the underlying clone. An overarching al- 
orithm of management of patients with non-AL-amyloid MGRS 
nd an overview of the relevant questions that guide decision- 
aking are provided in Fig. 1 . The management of patients who

re prepared for kidney transplantation deserves special atten- 
ion. These patients are discussed in Chapter 10. 

HAPTER 2: MONOCLONAL 

MMUNOGLOBULIN–ASSOCIATED 

MYLOIDOSIS [ 12–15 ] 

n amyloidosis organ damage is attributed to fibrillary deposits.
hese fibrils are aggregates of misfolded proteins or degraded 

rotein fragments. Amyloidosis is diagnosed in a biopsy showing 
ale pink, amorphous, silver-negative and acellular deposits in 

ight microscopy, which are positive in Congo red staining, with
he typical apple-green birefringence under polarized light. On 

M, amyloid deposits show randomly arranged fibrils of 7–12 nm 

iameter. 
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Table 5: Precursor proteins in renal amyloidosis. 

Protein Amyloid nomenclature 
Hereditary/ 

acquired 

Immunoglobulins 
Light chain AL-amyloidosis A 

Heavy chain AH-amyloidosis A 

Light and heavy chains AL/AH-amyloidosis A 

Amyloid-A protein AA-amyloidosis A/H 

b 

Leukocyte chemotactic 
factor 2 

ALECT2 amyloidosis A 

Fibrogen α AFib amyloidosis H 

Lysozyme ALys amyloidosis H 

Apolipoprotein AI AApoAI amyloidosis H 

Apolipoprotein AII AApoAII amyloidosis H 

Apolipoprotein AIV AApoAIV amyloidosis A/H 

Apolipoprotein CII AApoCII amyloidosis H 

Apolipoprotein CIII AApoCIII amyloidosis H 

Gelsolin AGel amyloidosis H 

Transthyretin 

a ATTR amyloidosis H,A 

( Pro) calcitonin ACal amyloidosis A 

c 

Il-1 receptor antagonist 
protein 

AIL1RAP amyloidosis A 

d 

A, amyloid; L, light chain; H, heavy chain; L/H, light/heavy chain; AA, seum 

amyloid A protein; LEC2, leukocyte chemotactic factor 2; FIb, Fibrogen al- 

pha; Lys, lysozyme; Apo, apolipoprotein; Gel, Gelsolin; TTR, transthyretrin; Cal, 
( pro) calcitonin; RAP, receptor antagonist protein. 
a In ATTR-amyloidosis kidney involvement is very rare; it can be observed in the 
hereditary form of ATTR amyloidosis, but is unlikely as the sole manifestation. 
b Most hereditary forms of AA-amyloidosis concern genetic autoinflammatory 
diseases. 
c Associated with a tumor that produces ( pro) calcitonin. 
d Iatrogenic, caused by administration of anakinra. 
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Table 6: Organ involvement in AL-amyloidosis. 

Heart 
Edema, fatigue, hypotension 

Heart failure with preserved ejection fraction 
Low voltage ECG 

Thickened ventricular wall ( ultrasound) , increased myocardial 
extracellular volume and late gadolinium enhancement ( MRI) 
Less negative left ventricular global longitudinal strain 

Increased NTproBNP ( or BNP) 

Nervous system 

Peripheral nervous system: sensorimotor polyneuropathy 
Carpal tunnel syndrome 
Autonomic: postural hypotension, erectile dysfunction, intestinal 
motility disorders 
Gastrointestinal tract 
Malabsorption, diarrhea, weight loss, constipation 

Liver 
Increased alkaline phosphatase 
Hepatomegaly 
Increased bilirubin 

Other 
Periorbital purpura 
Macroglossia 

Factor X deficiency 
Soft tissue involvement 

ECG, electrocardiogram; MRI, magnetic resonance imaging. 
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There are > 40 different amyloidogenic proteins. Interest- 
ngly, these various amyloid subtypes have different organ dis-
ribution. Kidney involvement is mainly limited to the forms
f amyloidosis listed in Table 5 . MIg-associated amyloidosis is
he major subtype. In MIg-associated amyloidosis, the amy- 
oid precursor protein can be derived from a light chain ( AL-
myloidosis) , a heavy chain ( AH-amyloidosis) or both ( AL/AH- 
myloidosis) . AL-amyloidosis is most frequent. Although a 
ematological malignancy can be present, most patients with
myloidosis can be considered part of the spectrum of MGRS.
L-amyloidosis typically is a systemic disease with involvement
f many organs and tissue, which explains the large variation in
linical symptoms ( Table 6 ) . Some clinical features are typically
een in AL-amyloidosis ( macroglossia, peri-orbital hematoma,
actor X deficiency) . 

It is very important to correctly identify the subtype of amy-
oidosis. Notably, the presence of an MIg in serum or urine in
 patient with Congo red–positive deposits is not sufficient to
ake a diagnosis of MIg-associated amyloidosis. The involved

rotein should be typed by the use of IF and/or immunohis-
ochemistry studies. Thus, a diagnosis of amyloidosis should
e supported by two techniques, e.g. the identification of a
onoclonal light chain as constituent of the fibrils with detec-

ion of the involved FLC in serum or urine. Additional studies
ay be necessary to definitively rule out other types/causes of

myloidosis. Mass spectrometry is recommended when IF, im-
unohistochemistry ( using appropriate antibodies) or immune- 

lectronmicroscopy fail to identify the protein involved in the
myloid deposits in a patient with suspected MIg-amyloidosis.
nfortunately, this technique is costly, and not always available.
n such patients a diagnosis of MIg-amyloidosis is highly likely
n the presence of an MIg in serum or urine, and after exclusion
f other relevant subtypes ( e.g. negative staining for AA-amyloid
r LECT2, and negative genetic testing for the hereditary forms) .

Since AL-amyloidosis is a systemic disease, the diagnosis of
myloidosis should be suspected in a patient with CKD and evi-
ence of extra-renal organ damage. We suggest that evaluation
f a patient for extrarenal damage using easily available cardiac
iomarkers might be helpful when in doubt. 

In some patients, kidney injury is the only clinical sign. Since
idney response to therapy is more likely in patients who start
herapy before the onset of nephrotic syndrome or CKD stage 3b,
n early diagnosis is needed. Since the prevalence of CKD and
GUS in an elderly population is high, a practical approach to

uide the decision to perform a kidney biopsy is suggested. The
onsensus report suggests considering using the ratio of 24-h
roteinuria ( in mg/day) to eGFR ( in mL/min/1.73 m2 ) . 

All patients with AL-amyloidosis should routinely be tested
sing cardiac biomarkers ( NTproBNP or BNP and troponin) and
ardiac ultrasound. Cardiac magnetic resonance imaging is the
ost sensitive, and should be considered when available in se-

ected patients. Other extrarenal manifestations must also be
arefully evaluated. 

Patients with amyloidosis and severe kidney injury
 proteinuria > 5 g/day or eGFR < 50 mL/min/1.73 m2 ) are at
ery high risk of developing end-stage kidney disease ( ESKD) .
owever, patients with amyloidosis and cardiac involvement
re at the highest risk, and experience a very high early mor-
ality. AL-amyloidosis thus constitutes an emergency, and an
ccurate diagnosis must be made quickly, to allow early start
f therapy. A rapid reduction ( within 4–12 weeks) of the culprit

ight chain is the goal of therapy, and is associated with im-
roved outcome. Therefore, it is important to evaluate response
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Table 7: Hematological and renal response criteria. 

Hematological response 
Complete response: Two criteria must be met: 

absence of amyloidogenic monoclonal 
protein defined by negative 
immunofixation electrophoresis of serum 

and urine 
AND 

FLC ratio within reference range or 
uninvolved FLC concentration is greater 
than involved FLC concentration ( with or 
without normal FLC ratio) 

Very good partial 
response: a 

dFLC < 40 mg/dL 

Partial response 50% reduction in dFLC 

Renal response 
Complete response b Proteinuria < 0.2 g/day 
Very good partial 
response b 

> 60% reduction in proteinuria 

Partial response b > 30% and ≤60% reduction in proteinuria 
No response ≤30% reduction in proteinuria 

These criteria are developed for use in patients with AL-amyloidosis; we suggest 
using these in patients with other subtypes of MGRS. 
a If the initial dFLC is < 50 mg/L, a dFLC < 10 mg/L is considered low dFLC response 
( which can be considered very good partial response) . 
b Renal response requires stable or improved eGFR ( decrease eGFR < 25%) ; renal 
response predicts renal outcome, but is only applicable to patients with hema- 
tological response 
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t an early timepoint, and assessment at 1 month after start of 
herapy is suggested. 

In patients with kidney disease, there is an association be- 
ween hematological response and renal response. Thus, renal 
esponse is observed only in patients with hematological com- 
lete or very good partial response. Hematological response cri- 
eria are used based on a regular evaluation of the MIg, and the
LC concentration ( Table 7 ) . Still, many patients who present 
ith nephrotic syndrome and/or eGFR < 50 mL/min/1.73 m2 will 
rogress to kidney failure, even when there is a good hematolog- 

cal response. As expected, renal outcome not only is dependent 
n kidney injury parameters at baseline, but also is associated 

ith renal response. Renal response criteria are given in Table 7 .
Historically, AL-amyloidosis was associated with a very 

oor outcome. The use of melphalan–prednisone only slightly 
mproved survival rates. The introduction of bortezomib- 
ontaining regimens, which resulted in a faster and better 
ematological response rate, contributed to improved renal 
esponse and higher survival rates. The addition of daratu- 

umab resulted in more rapid FLC reduction, higher hemato- 
ogical complete response rates and improved progression-free 
urvival. 

The choice of therapy is based on patient characteristics,
he eligibility for high-dose melphalan therapy with autologous 
tem cell transplantation ( HDM-ASCT) , center preference and 

rug reimbursement based on national authority regulations. It 
s expected that treatment modalities will change over the years.
herefore, we refer to the 2022 International Society of Amyloi- 
osis guidelines, and the updates. Currently, the preferred in- 
uction treatment consists of a combination of daratumumab,
yclophosphamide, bortezomib and dexamethasone. However,
here are unsolved questions, such as the optimal duration 

f daratumumab therapy, the added value of daratumumab in 
ower risk patients, the plausibility of sequential ( FLC-guided) 
herapy, and the role of HDM-ASCT. 

Regular measurement of serum FLC and evaluation of serum 

nd urine by IFE will allow early detection of hematological re-
apse. The pathophysiology of amyloid fibril formation poses 
hat a lower concentration of monomers is needed to accelerate 
he fibril growth in case of relapse in patients with persistent
myloid deposits Thus, it can be expected that clinical manifes- 
ations will occur more rapidly in case of a relapse. Early treat-

ent appears to improve outcomes in large retrospective stud- 
es but prospective data are lacking. The choice for treatment 
or relapse depends on many variables such as duration of re-

ission, previous treatment and clinical condition. 

HAPTERS 3–9: NON-AMYLOID MGRS 

UBTYPES [ 16–19 ] 

hapters 3–9 discuss other subtypes of MGRS. These chapters 
artly overlap, and often refer to Chapter 1, emphasizing the 
eed for consultation of expert centers, the typical features of 
iagnostic kidney biopsy, the hematological evaluation and gen- 
ral principles of therapy. Importantly, these chapters provide 
nformation on the clinical characteristics and outcome of re- 
pective patients cohorts, which although limited by relative 
mall numbers, provide data to be used in balancing risks and
enefits of therapy. We summarize relevant points. 

MIg deposition disease ( MIDD) is defined by the presence 
f non-organized deposits of MIg chains, usually light chains 
 LCDD) , or less commonly, heavy chains ( HCDD) or both ( LHCDD) ,
long the basement membranes of various organs. Although 

odular glomerulosclerosis is the characteristic glomerular pat- 
ern, glomerular injury may be absent, and linear staining along 
ubular basement membranes ( TBM) is the pathognomonic di- 
gnostic feature. In the absence of TBM staining, an alterna- 
ive diagnosis should be considered. In some cases, IF staining

ay be negative which is attributed to the loss of the targeted
pitope on the immunoglobulin or the lack of the involved im-
unoglobulin chain in routine IF ( e.g. IgD) . EM enables establish- 
ent or confirmation of a diagnosis of MIDD, since the powdery

unctate deposits along the TBM ( and often glomerular base- 
ent membrane and mesangium) are a characteristic finding.
lthough routine evaluation of a kidney biopsy with EM is ad-
ised, a diagnosis of MIDD can be made without EM, when the
idney biopsy is evaluated by an expert nephropathologist who 
onfirms the typical IF and light microscopy findings. There is
ne caveat: in rare cases a diagnosis of LCDD by IF only has been
ade. This may represent an early phase of the disease, and un-

erlines the importance of EM studies. Although patients with 

IDD typically present with kidney injury, some patients may 
how extra-renal involvement, especially of the heart and the 
iver. Almost all patients with MIDD have abnormal FLC ratio 
nd/or increased dFLC. In patients without such abnormalities,
he diagnosis of MIDD should be reconsidered. Treatment will be 
ccording to the general approach depicted in Fig. 1 , and adapted
o the individual patient characteristics. In patients with renal- 
imited MIDD the merits of treatment are debatable in patients 
ith eGFR < 20 mL/min/1.73 m2 ) , since in these patients treat-
ent does not improve renal survival. Similarly, in the elderly 

atient survival time must be factored against the quality of life.
Cryoglobulinemia is defined by the presence of detectable cir- 

ulating immunoglobulins that precipitate with cold tempera- 
ure and dissolve with rewarming. Cryoglobulins are classified 

ccording to the composition of the immunoglobulins that are 
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resent in the cryoglobulin fraction. In type I there is a single
Ig, type II consists of a MIg ( often IgM) and polyclonal IgG. Type

II contains mixed polyclonal immunoglobulin and there is no
Ig. Thus, type III cryoglobulinemia is not included in the spec-

rum of MGRS. 
The mere presence of cryoglobulins in serum is not suffi-

ient to diagnose cryoglobulinemia as disease. The term cryo-
lobulinemic vasculitis ( CryoVasc) is often used to indicate sys- 
emic disease caused by cryoglobulins. As such, cryoglobulin-
ssociated disease can present variably with constitutional 
ymptoms ( asthenia, fatigue) , skin abnormalities ( palpable pur- 
ura, cutaneous ulcers) , neurologic manifestations ( sensory or 
otor neuropathy, cerebral infarction) and vasomotor injury 

 Raynaud, digital ischemia) . Kidney involvement occurs in about
ne-quarter of patients with CryoVasc. On the other hand,
pproximately half of patients with cryoglobulin-associated 

idney injury have no extra-renal manifestations. Isolated 

4 depletion is a characteristic manifestation of cryoglobu- 
inemia, in particular in type II cryoglobulinemia. Histologi-
ally, the most frequent pattern of injury is membranoprolif-
rative glomerulonephritis with numerous infiltrating mono- 
ytes/macrophages. When present, intracapillary periodic acid–
chiff positive pseudo-thrombi are a helpful clue to the diagno-
is. In IF, type I cryoglobulinemia shows staining for the involved
Ig. In type II usually there is positive staining for both IgG

nd IgM, without clear light chain restriction. By EM, there are
lectron-dense deposits, which may be amorphous, although at
igher magnifications substructures are often seen, with curvi-

inear, microtubular or annular appearance. The detection of
ryoglobulins requires a very tightly controlled work-up. Failure
o detect cryoglobulins is often explained by insufficient pre-
autions, mostly occurring in the pre-analytical phase, i.e. the
eriod that starts with blood withdrawal. It is essential that
lood always remains at a temperature of 37◦C, during with-
rawal, transport, coagulation and serum separation. Although 

ryoglobulins often precipitate within hours to days, slower pre-
ipitation can occur and the precipitate may be visible only af-
er 7 days. Therefore, in patients with suspected cryoglobuline-

ia it is advised to repeat the evaluation and adhere to the
ong waiting time. In some patients a diagnosis of cryoglobu-
inemic glomerulonephritis can be made even in the absence of
etectable serum cryoglobulins ( seronegative CryoVasc) . By def- 

nition, in these patients the diagnosis was based on the obser-
ation of intracapillary pseudo-thrombi in the kidney biopsy. 

Type I cryoglobulinemia is often associated with a hemato-
ogical malignancy. Although cryoglobulinemia type II can be
he consequence of a hematological malignancy, usually an
gM-secreting hematologic disorder, other underlying causes are 

ore often identified. In many countries, hepatitis C virus ( HCV)
nfection was the underlying cause in 60%–95% of patients with
ype II cryoglobulins. In 50%–70% of patients with non-HCV as-
ociated CryoVasc, other causes are detected, including hepatitis
 infection, Sjögren’s syndrome, or other infections or systemic
utoimmune diseases. In patients with CryoVasc the underlying
ause is the primary target of therapy. If no underlying cause and
o hematological malignancy is identified, patients with type I
r type II cryoglobulinemia will fulfill the criteria for MGRS. 

To advise treatment the patient should have signs or symp-
oms that are typical for CryoVasc or there should be unequivo-
al histological evidence of cryoglobulin-induced kidney injury.
atients with CryoVasc are often aged, and are at risk of infec-
ions related to treatment. Thus, treatment must be selected
ased on comorbidity, age, the severity of the disease, the under-

ying cause and previous treatment. In patients with kidney in-
ury due to cryoglobulins, the main goal of therapy is to improve
idney function, reduce proteinuria and prevent progression to
SKD. In a patient with a detected BM clone ( more often found
n cryoglobulinemia type I than in type II) , clone-targeted ther-
py is preferred. In patients with no detectable clone ( most often
ype II) initial treatment with rituximab is suggested, taking into
ccount the risk of a flare caused by immune complex forma-
ion. In selected patients, pretreatment with cyclophosphamide
nd steroids is advised. In patients with high cryoglobulin levels
nd signs/symptoms compatible with perfusion defects, hyper-
iscosity or severe acute kidney injury, rapid removal of the cryo-
lobulins requires plasmapheresis combined with therapy di-
ected at reducing the production of the involved immunoglob-
lins. 

Proliferative glomerulonephritis with MIg deposits ( PGNMID) : 
n its first description, PGNMID was defined by a proliferative
attern of glomerular injury, characterized by glomerular non-
rganized deposits positively staining for a monotypic IgG. It is
ow evident that this entity also includes non-proliferative pat-

erns of glomerular injury, and glomerular injury caused by other
mmunoglobulin classes or even light chains only. Most studies
howed that in 60%–70% of patients with PGNMID serum im-
unofixation was negative and the FLC ratio normal. In these

atients, the likelihood of finding BM abnormalities was also
ery low. Therefore, a diagnosis of PGNMID was critically depen-
ent on expert evaluation of a kidney biopsy, and specifically
ositive IF staining for a monotypic immunoglobulin. A very re-
ent study used sensitive sequencing techniques to determine
onoclonality, and showed that there was no evidence for mon-

clonality in the majority of patients with PGNMID ( especially
GNMID with IgG3 κ) . This finding is important, and explains the
eterogeneity in presentation, outcome and response to therapy.
atients who present with limited kidney injury may develop
pontaneous remission. Treatment decisions should be primar-
ly guided by the presence of a BM clone, kidney injury param-
ters and the ( expected) rate of progression of kidney disease.
reatment follows the algorithm as proposed in Fig. 1 . 

Immunotactoid glomerulopathy ( ITG) is characterized by the 
resence of Congo red–negative, immunoglobulin-derived, orga-
ized deposits with a microtubular structure in the mesangium
nd glomerular capillary wall. A diagnosis of ITG thus requires
M evaluation of the kidney biopsy. The deposits stain posi-
ive for IgG in IF. Typically, light chain restriction is observed
n the majority of patients, thus defining ITG as a subtype of

GRS. Many patients with ITG will develop ESKD without ther-
py. Therefore, most patients will benefit from hematological
herapy, preferably clone-directed. In patients with ITG and no
etected BM clone, empirical therapy is advised, and start of
herapy should be weighed against age, comorbidity and life ex-
ectancy. In some patients with ITG, light chain restriction is ab-
ent. There are no data to support treatment advice for patients
ith polyclonal ITG. However, some patients with “polyclonal”

TG may represent monoclonal ITG. Therefore, in patients with
olyclonal ITG, rapid disease progression and/or severe disease
mpirical treatment as given for monoclonal ITG can be consid-
red. 

In the consensus report, we discuss fibrillary glomeru-
onephritis with MIg deposits, although there is debate as to
hether this constitutes a separate disease entity. Fibrillary

lomerulonephritis is defined as a glomerular disease, charac-
erized by the presence of immunoglobulin derived, fibrillary de-
osits in the mesangium and/or glomerular capillary wall. Usu-
lly, these deposits consist of polyclonal IgG, are Congo red neg-
tive, and stain positive for DNAJB9. Only in very rare cases are
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• Serum immunofixation electrophoresis: M-protein
• Serum free light chains and ratio
• Define response: CR/VGPR/PR/NR/untreated

• Evaluate kidney biopsy: LM, IF, and EM
• Additional studies: IgG subclass staining, DNAJB9 staining,
  IF/IHC after pronase

Pre-transplant evaluation of a patient with a ‘suspected’ diagnosis of MGRS

Review of native kidney
disease diagnosis

• Complement profile
• Complement gene mutations
• Nephritic factors/CFH antibodies*
• C3, C3d, C5b-9

C3G

• Haematological diagnosis: malignancy excluded?
• Haematological therapy: yes/no

Classify MGRS subtype

Hereditary or acquired auto-immune C3GN

MIg associated C3G = MGRS

It is important to make
a diagnosis of MGRS,
ascertain the subtype, 
evaluate hematological
status and assess
extrarenal involvement

In patients with C3G:
exclude auto-immune/
hereditary causes

Review of haematological
history

• MIg-amyloidosis; MIDD; PGNMID; LCPT, ITG;
  cryoglobulinemic GN; C3G

Hematological assessment

Evaluate extrarenal
involvement

• Cardiac screening in patients with amyloidosis and MIDD
• Exclude neurological, gastro-intestinal, hepatic involvement

*Measurement of nephritic factors, CFH antibodies, and complement products does not allow differentiation between the two entities unless
  the laboratory is able to isolate the monoclonal proteins and proof that the activity of the C3-convertase inhibitors is located in this fraction

Figure 2: Pre-transplant evaluation of a patient with a “suspected” diagnosis of MGRS. 
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he deposits composed of a MIg. We underline that in patients 
ith suspected monoclonal fibrillary glomerulonephritis, all ef- 

orts must be made to confirm the diagnosis. This includes ad- 
itional studies using pronase digestion to unmask undetected 

mmunoglobulin light chains, DNAJB9 staining and IgG subclass 
taining. If a diagnosis of monoclonal fibrillary glomerulonephri- 
is is made, we advise management according to patients with 

TG. 
Light-chain proximal tubulopathy ( LCPT) and light chain 

rystalline podocytopathy ( LCCP) are discussed in one chapter,
ince both entities are defined by the presence of crystalline light 
hain inclusions in the proximal tubular cells and podocytes re- 
pectively. Clinically, these diseases are quite different. 

We emphasize the difficulties in diagnosing LCPT. In the pro- 
otypical patient, there is evidence of proximal tubular dys- 
unction, with features of Fanconi syndrome. The kidney biopsy 
hows crystalline inclusions in the proximal tubules, with IF 
taining showing light chain restriction ( most often κ) . The cul- 
rit light chain can be detected in serum and urine. There are 
owever caveats. ( i) In most patients, the Fanconi syndrome 

s “incomplete,” thus some of the typical elements of Fanconi 
yndrome ( i.e. aminoaciduria, normoglycemic glycosuria, prox- 
mal renal tubular acidosis ( RTA) , hypophosphatemia and hy- 
ouricemia with increased fractional excretion of phosphate 
r uric acid) are lacking. Of note, interpretation of serum test 
esults for the evaluation of Fanconi syndrome is difficult in 

atients with kidney dysfunction: patients with reduced eGFR 

ight have ( low) -normal serum phosphorus and serum uric acid 

espite increased fractional excretion. Also, in patients with low 

GFR acidosis is expected and might not easily be recognized as 
ign of proximal RTA. ( ii) Routine IF staining on frozen tissue is 
ften falsely negative, and thus IF on pronase-digested paraffin- 
mbedded tissue should be done in all patients with suspected 

CPT and negative routine IF. ( iii) In routine light microscopy,
rystals are often not easily detected, and EM evaluation is nec-
ssary to demonstrate the cytoplasmic crystalline inclusions. 

In adults, LCPT is the major cause of Fanconi syndrome. The
resence of complete Fanconi syndrome in patients with a MIg 
nd abnormal FLC in serum and urine is considered sufficient to
iagnose LCPT. In such patients a kidney biopsy is not deemed
ecessary for a diagnosis of LCPT, unless the patient presents 
ith features that are not typical for LCPT, such as severe pro-

einuria or rapid deterioration of kidney function. Adult patients 
ho present with features of Fanconi syndrome should be eval- 
ated for the presence of increased light chains in serum and
rine. On the other hand, patients with “MGUS” and increased 

ight chains in urine should be evaluated for proximal tubular 
ysfunction. 

In some patients with LCPT crystalline inclusions may be ab- 
ent. Still, a diagnosis of LCPT can be made when proximal tubu-
ar injury is present and kidney biopsy demonstrates intracellu- 
ar fibrillary or amorphous deposits or irregular large lysosomes.
otably, in some patients who present with kidney failure prox- 

mal tubule light chain restriction may be observed in the ab-
ence of Fanconi syndrome or crystals. It is debated whether this
epresents LCPT. We refer to the full report, which questions the
ole of the light chain in causing kidney injury and suggests that
he biopsy finding may simply reflect normal physiology in pa- 
ients with an elevated level of FLC. 

Although LCPT is a renal limited disease, patients may 
resent with metabolic complications such as bone disease re- 
ulting from phosphate loss or hypokalemia as a consequence 
f proximal RTA. With respect to therapy, the metabolic compli- 
ations should be evaluated, and patients may need treatment 
uch as vitamin D supplementation, or correction of acidosis or 
ypophosphatemia. With respect to hematological treatment, a 
wait and see” policy is sometimes preferred in view of the often
low progression rate. Patients with metabolic complications, or 
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Transplantability and post-transplant follow-up of a patient with MGRS

Low risk profile
See Table 8**

High risk profile
See Table 8**

Do not accept
for transplantation

• Routine: regular control of serum creatinine, UPCR, hematuria
  (In LCPT: evaluate for tubulopathy: S phosphorus, urate, bicarbonate; urine glucose, LMW protein; in cryoglobulinemic GN and C3G
  evaluate C3/C4)
• After 3, 6 and 12 months: M-protein, FLC
• Consider protocol biopsy after 3–4 months in LCPT, PGNMID, ITG/FGN
  (protocol biopsy will not show abnormalities in C3GN in the absence of detectable M-protein or increased FLC)
• Always biopsy in case of rise of Screat > 20%, or UPCR > 500 mg/day; perform immunofluorescence, retain material for additional EM 

Received hematological treatment

NR/PR

Proceed to
kidney transplant*

Novel therapy?
HDM-ASCT

CR/VGPR

Waiting list

*Assuming no other comorbidities that increase surgical risk, etc.

NR/PR

No hematological treatment

Proceed to
kidney transplant*

Waiting list

**Table 8 summarizes factors that are relevant for individualized decision-making, e.g. presence of cardiac involvement in amyloidosis, 
high FLC, C3GN as MGRS subtype, long waiting time, and being on dialysis would be considered high risk; country-specific regulations
may not allow waitlisting of patients; see details in consensus report 

Do not accept
for transplantation***

***In a few patients kidney transplantation can still be considered, e.g. low M-protein/FLC load, no extrarenal risk; late recurrence; 
novel therapy after kidney transplantation possible

Post-transplant follow-up

Figure 3: Transplantability and post-transplant follow-up of a patient with MGRS. 

p
b
c  

s
 

s  

l  

t  

u  

i  

h
g  

f  

d  

p  

T  

s  

e  

a  

b  

l  

l  

n

a  

t
b  

t  

d  

l  

l  

d
 

m  

p  

t  

s  

u  

t  

w  

e
 

M  

a  

p  

a
 

s  

D
ow

nloaded from
 https://academ

ic.oup.com
/ckj/article/19/6/sfag163/8694705 by guest on 13 July 2026
atients with ( high risk of) kidney function deterioration may 
enefit from hematological treatment, targeting the abnormal 
lone, while measuring monitoring FLC to monitor treatment re-
ponse. 

LCCP has only very recently been described and proposed as
eparate disease entity. LCCP is characterized by the presence of
ight chain restricted, crystalline deposits in the podocyte. Iden-
ification of these crystalline structures often requires EM eval-
ation. Routine IF on frozen tissue is often falsely negative, and

dentification of the culprit light chain requires IF or immuno-
istochemistry on paraffin-embedded tissue after pronase di- 
estion. Many patients with LCCP in parallel show histological
eatures of LCPT, and should be evaluated for proximal tubular
ysfunction. Since LCCP is ultrarare, there are limited data. Most
atients with LCCP present with moderate to severe proteinuria.
he available data suggest that in LCCP renal response is ob-
erved in patients with hematological response to therapy. How-
ver, in view of the paucity of data, patient characteristics such
s age, severity of kidney injury and rate of progression should
e balanced against the benefits and risks of aggressive therapy.

MIg-associated C3 glomerulopathies ( C3G) : the C3 glomeru- 
opathies ( C3G) are a recently defined subgroup of rare glomeru-
ar diseases. Diagnosis and management requires expertise in
ephropathology, laboratory medicine including complement 
ssays, and genetics. C3G are kidney diseases attributed to al-
ernative complement pathway dysregulation and characterized 

y dominant deposition of C3. It includes C3 glomerulonephri-
is ( C3GN) and dense deposit disease ( DDD) . C3G is defined by
ominant staining for C3 in the glomeruli by IF, with intensity at

east 2 + higher than the staining for IgG or other immunoglobu-
ins. Based on the findings on EM, C3 glomerulopathies are sub-
ivided in C3GN and DDD. 

Complement dysregulation can be caused by polyclonal or
onoclonal autoantibodies that activate the C3 convertase or

revent its inhibition. Less frequently, complement dysregula-
ion is caused by inherited abnormalities in the complement
ystem ( e.g. mutations in genes that encode complement reg-
latory proteins) . Genetic and polyclonal auto-immune C3G are
ypically observed in children and young adults. C3G associated
ith a monoclonal antibody ( MGRS-C3G) is typically ( but not

xclusively) observed in patients > 50 years of age. 
In routine clinical practice it is impossible to prove that the

Ig interferes with the complement cascade. Therefore, the di-
gnosis is made by exclusion. In elderly patients ( > 50 years) , the
resence of a MIg is usually considered sufficient to make a di-
gnosis of MGRS-C3G. 

C3G is usually a renal limited disease, although a recent study
uggests that digital ischemia can develop as rare extra-renal
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Table 8: Kidney transplantation in patients with MGRS: the most relevant questions. 

Question Evaluation Relevance/comments 

What is the original kidney 
disease diagnosis? 

Confirmation that ESKD was caused by an 

M-protein. Ascertain the subtype of MGRS 
Many patients with MGUS and CKD do not have 
MGRS 
Establishing the correct diagnosis is pivotal 
The subtype of MGRS determines risk of extrarenal 
disease and recurrence rate after kidney 
transplantation 

What was the original kidney 
disease course? 

Evaluate rate of progression in the native kidney Rapid deterioration of eGFR in the native kidney 
may herald high risk of early recurrence and graft 
loss 

What is hematological status? Review of hematological diagnosis and treatment 
Evaluate M-protein levels and free light chains 
Define treatment response ( CR, VGPR, PR, NR) 

Patients with CR/VGPR can be accepted for kidney 
transplantation 
An individualized approach is needed in untreated 
patients or patients with PR/NR 
High levels of M-protein or high dFLC are 
considered unfavorable 
Low C3 in patients with C3G are unfavorable 

Is there evidence of extrarenal 
disease? 

Evaluation depending on MGRS subtype; examples 
are heart, autonomic neuropathy, gastro-intestinal 
tract in amyloidosis, MIDD, cryoglobulinemia 

Presence of extrarenal disease is a 
contraindication for kidney transplantation 
without adequate response to ( additional) 
hematological therapy 
Extrarenal disease also affects posttransplant 
course ( e.g. cardiac performance, drug absorption) 

What is the recipient’s CKD 

stage? 
Is patient already on dialysis? A recipient with CKD stage 4/5 not on dialysis 

benefits from preemptive kidney transplantation, 
and has increased risk of side effects of 
hematological therapy ( specifically HDM-ASCT) 

Is a living donor kidney 
available? 

Donor accepted and ready for donation? Availability of a living donor assures short waiting 
time, and allows preemptive transplantation 
A living donor kidney does not add to shortage of 
organs 

What is the expected waiting 
time? 

Depends on availability of living donor, and 
patient- and country-specific factors 

A long waiting time necessitates pretransplant 
hematological therapy 

What is the rate of recurrent 
disease and the time to 
recurrence? 

Depends on MGRS subtype and pretransplant 
native kidney disease course 

A high risk of early recurrence argues against 
preemptive kidney transplantation without prior 
hematological therapy. The most feared subtype is 
C3 glomerulopathy 

Can recurrent disease be treated? Discuss with hematologist which treatment 
modalities are still an option for the patient 

Most patients with MGRS recurrence will respond 
to hematological therapy. Lenalidomide is 
associated with rejection post-transplant 
Information on pretransplant hematological 
therapy will dictate possible treatment options 

What are recipient’s 
characteristics? 

Age and comorbidity Usual risk factors for kidney transplantation 
Long-term patient and graft survival might be less 
relevant in the elderly patient 

Kidney shortage Country specific From a societal perspective a deceased donor 
kidney should be used in a patient with a priori 
acceptable graft survival 

See full consensus report for detailed discussion and references. CR, complete response; VGPR, very good partial response; PR, partial response; NR, no response. 
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anifestation of C3G. Routine evaluation is not needed to search 

or subclinical extrarenal disease manifestations. With respect 
o treatment, a “wait and see” policy may be justified in patients 
ith old age and slow progression of renal disease, taking into 

ccount life expectancy, comorbidity and treatment associated 

oxicity. 

t

HAPTER 10: KIDNEY TRANSPLANTATION IN 

GRS [ 20 ] 

lthough hematological treatment has undoubtedly improved 

utcome in patients with MGRS, some patients will develop 

SKD, especially when presenting with reduced eGFR at ini- 
ial diagnosis. Kidney transplantation should be discussed in 
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Table 9: Key summary points. 

� In patients with CKD there is no evidence to support routine screening of serum for the presence of a MIg 
� In patients with MGUS and CKD there is no evidence to support routine kidney biopsy 
� A diagnosis of MGRS requires expert nephropathological evaluation of a kidney biopsy 
� Be aware of pitfalls: 

� A serum M-protein can be absent in patients with MGRS ( low sensitivity) 
� Interpretation of FLC ratio should take into account eGFR, the manufacturer of the assay and the appropriate reference values 
� IF studies can be false negative ( may need multiple antibodies and/or pronase digestion) 
� Light chain restriction does not prove monoclonality 
� A BM clone can be absent in patients with MGRS 

� AL-amyloidosis is an emergency, necessitating immediate diagnosis, and early start of therapy 
� Most patients with MGRS will benefit from ( clone-directed) therapy hematological therapy 
� The choice of therapy must be adapted to the individual patient 

� MGRS is not a malignancy 
� In renal-limited MGRS treatment should prevent development of ESKD 

� Treatment may be futile, especially in the frail elderly patient 
� In patients with cryoglobulinemia, there is a risk of flare when using rituximab 
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very patient with MGRS who is otherwise eligible for transplan-
ation. In general, it is accepted that patients with MGRS who
ave been treated and who have reached complete or very good
artial hematological response can be accepted as candidates
or kidney transplantation, since there is a low risk of recur-
ence of the original disease and ensuing graft loss, and a low
isk of progression to a hematological malignancy. This holds for
ll types of MGRS. Obviously, acceptance for kidney transplanta-
ion requires that the patient fulfils all other criteria mentioned
n the guidelines for evaluation of a kidney transplant candidate.

There is much debate on kidney transplantation in patients
ith MGRS, who are untreated or have not reached complete or

ery good partial response. To avoid any risk, some authors sug-
est that patients with MGRS who have not achieved hemato-
ogical response should not be accepted for kidney transplan-
ation. However, this recommendation is not based on hard ev-
dence. The discussion in the full consensus report illustrates
hat decision-making in such patients is quite complex, re-
uires balancing risks and benefits, and must take into ac-
ount patient preferences and country specific transplant con-
ext and guidelines. To be able to balance risks and benefits,
etailed and specific information is needed, as illustrated in
able 8 . 

It is evident that the decision process requires consulta-
ion in a multidisciplinary team, is dependent on individual pa-
ient characteristics and also differs between countries. We re-
er to the consensus report and the referenced literature for
etails. Figures 2 and 3 provide an algorithm which illustrates
he decision process. Overall, we suggest that kidney transplan-
ation is contraindicated in patients with MIg-associated C3G
ho have not reached hematological complete or very good
artial response. In these patients, recurrence of disease devel-
ps early after kidney transplantation, within weeks to months,

ikely explained by the activation of complement inherent to the
ransplantation procedure ( ischemia–reperfusion, surgery, de- 
ayed graft function, dialysis, rejection) . Moreover, these recur- 
ences are not easy treatable, and cause graft loss. In contrast,
idney transplantation can be considered in patients with other
ubtypes of MGRS, and the ultimate decision is based on a bal-
nced risk estimate using the answers to the questions posed in
able 8 . 
 

ONCLUSION 

his executive summary introduces the European Union con-
ensus report on the diagnosis and treatment of MGRS. This
ummary provides an introduction to MGRS, with a general
verview of diagnosis and management of patients with MGRS.
ey issues are listed in Table 9 . MGRS are rare diseases, and

here is a large heterogeneity, both between and within subtypes
f MGRS. Therefore, there is no high-quality evidence to sup-
ort recommendations. We emphasize that consultation with
xpert centers is necessary, and management must be individ-
alized, taking into account patient and disease characteristics.
his summary does not substitute for the full consensus report,
hich includes the rationale and an extensive discussion of the

elevant literature. 
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