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Abstract

Many challenges remain in diagnosing monoclonal immunoglobulin-associated renal disease,
despite widespread application of immunofluorescence (IF) and immunohistochemistry. Here,
we report a newly diagnosed case of multiple myeloma with clinical suspicion of renal amyloi-
dosis, which had negative IF staining for kappa and lambda light chains in the glomeruli. Al-
though laser microdissection and mass spectrometry-based proteomic analysis have emerged
as important tools for amyloid typing in the literature, such facilities are still not widely availa-
ble in Asia. We propose that a clinicopathological algorithm for the evaluation of organized
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monoclonal renal deposits, together with a combined nephrological-haematological ap-
proach, will still be adequate to generate an unequivocal diagnosis in the majority of cases.

© 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Light chain (AL) amyloidosis is the most frequently diagnosed entity amongst monoclonal
immunoglobulin (MIg)-associated renal diseases. Making a distinction between varying MIg-
associated nephropathies can be challenging due to nonspecific staining on immunofluores-
cence (IF) and immunohistochemistry (IHC). This is likely related to the varied physicochem-
ical and protein conformational properties of pathogenic MIgs. We present a case of multiple
myeloma with AL amyloidosis, where glomerular deposits did not demonstrate sufficient light
chain restriction, and a proposed clinicopathological algorithm to aid diagnosis.

Case Description

A 54-year-old Asian male presented with facial and lower limb oedema. There was no
significant medical history (including diabetes mellitus and hypertension) or family history of
renal disease. Physical examination revealed a blood pressure of 100/45 mm Hg. He had ana-
sarca with no palpable lymph nodes or hepatosplenomegaly.

Laboratory evaluation demonstrated abnormal serum creatinine of 270 umol/L with ne-
phrotic syndrome (urine protein to creatinine ratio 19 g/g, serum albumin 21 g/dL), haema-
tocrit level of 22% and serum kappa to lambda free light chain ratio of 0.03. Serum M-protein
was undetected. Subsequent serologic workup, including autoimmune serologies, infectious
workup and anti-neutrophil cytoplasmic antibody (ANCA) studies were negative. Serum C-
reactive protein and serum amyloid A (SAA) were not elevated at <5 mg/dL (range 10-45
mg/dL) and 4 mg/L (range 0-322 mg/L), respectively. Laboratory results are summarised in
Table 1. Baseline renal function was unknown.

A native renal biopsy was performed to evaluate the nephrotic syndrome with presumed
acute kidney injury. On light microscopy, there were deposits of an amorphous substance in
the mesangium and some capillary loops of the glomeruli (Fig. 1a), as well as in the interstit-
ium, arteries and arterioles. Three of 19 glomeruli contained cellular crescents (Fig. 1b). The
deposits stained weakly with periodic acid-Schiff stain and were pale on haematoxylin and
eosin stain. There was also a focal “cock’s comb” appearance in the glomeruli on periodic-acid
silver stain. Amyloid was confirmed by the deposits exhibiting diffuse congophilia with apple-
green birefringence seen under polarized light. In the glomeruli, however, this birefringence
was weak and focal (Fig. 2a). While the deposits within the interstitium and arterioles demon-
strated lambda light chain restriction by IF, the deposits in the glomeruli were negative for
IgG, IgA, IgM, C1q, C3, fibrin and kappa and lambda light chains. Repeated IF on formalin-fixed
and paraffin-embedded tissue after proteinase digestion yielded similar results. On immuno-
histochemical staining, the deposits in the glomeruli, blood vessels and interstitium were pos-
itive for amyloid P but were negative for amyloid A. The deposits were also positive for
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thioflavin T. There was no vasculitis or atypical tubular casts. Mild interstitial fibrosis and tub-
ular atrophy were present (approximately 15%).

Haematology was consulted urgently to evaluate for a lymphoproliferative disorder. Bone
marrow biopsy showed 10-15% lambda-light chain-restricted plasma cells, diagnostic of mul-
tiple myeloma. No amyloid protein was found in the bone marrow. Separately, radiographs
showed a lytic lesion in the right humerus. Cardiac ultrasonographic examination revealed a
thickened myocardium wall suspicious for cardiac amyloid.

Renal electron microscopy results returned from the pathologist 4 days later, confirming
the presence of electron dense deposits within the mesangium, some glomerular capillary
loops and the tubular basement membrane. These deposits were composed of randomly ori-
ented fibrils with a diameter of approximately 8 nm (Fig. 2b). In many areas, the mesangial
deposits appeared partially washed out. No unstructured deposits or tubuloreticular inclu-
sions were identified.

The final diagnosis was multiple myeloma-associated AL amyloidosis, with glomerular
crescents. He was planned for high-dose chemotherapy with cyclophosphamide, bortezomib
and dexamethasone followed by autologous stem cell transplant. However, chemotherapy
was complicated in its 4th month by respiratory failure from Pneumocystis jirovecii pneumo-
nia requiring ventilatory support. Subsequent months of chemotherapy were interrupted by
recurrent admissions for mucositis leading to dehydration and malnutrition. His renal func-
tion continued to decline, and he was initiated on dialysis 5 months after his initial diagnosis.

Discussion

This case illustrates the fact that despite widespread availability of IF and IHC, many chal-
lenges remain in diagnosing MIg-associated renal diseases. This is compounded by the fact
that pathogenic MIgs are known to have varied physicochemical properties, giving rise to a
wide spectrum of renal lesions or multiple renal manifestations in a single patient [1, 2]. In
this case, the glomerular deposits did not show lambda light chain restriction congruent with
the diagnosis of AL amyloidosis, although there was congophilia with focal weak birefringence
under polarised light.

Several possibilities need to be considered for this interesting phenomenon. The first is if
another type of amyloid process was involved. However, the clinical suspicion for hereditary
amyloidosis was low, given that the patient had neither family history of renal disease nor
extra-renal manifestations of peripheral dysautonomia or liver impairment, common in amy-
loid transthyretin amyloidosis [3]. Other hereditary amyloid nephropathies, such as heredi-
tary fibrinogen amyloidosis, have a distinct histological appearance of marked glomerular am-
yloid deposition with obliterated capillary lumens and minimal extraglomerular deposition -
features not apparent in this patient [3, 4]. Furthermore, the patient’s initial clinical manage-
ment would be unchanged regardless, as he required cyclical chemotherapy for treatment of
multiple myeloma and AL amyloidosis.

The alternative possibility of a concomitant glomerular pathology, such as fibrillary glo-
merulonephritis (FGN), has to be considered, given the presence of renal crescents, which is
otherwise rare in AL amyloidosis [5]. Most reported cases of crescentic glomerulonephritis
and concurrent amyloidosis have been seen with type AA amyloidosis due to serum amyloid
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A protein, in the clinical setting of rheumatoid arthritis or malignancy. In this patient, exten-
sive autoimmune serologies did not point to a second glomerular disease. Dna] homolog sub-
family B member 9 (DNAJB9) IHC has been developed as a highly specific marker for FGN but
is not available in local laboratories [6]. However, Nasr et al. [6] demonstrated in a recent
study that paraffin IF unmasked polytypic IgG deposits in 43% of FGN initially believed to have
light chain restriction on routine IF. The study authors hence concluded that DNAJB9-positive
FGN was not associated with monoclonal gammopathy in the vast majority (>98%) of pa-
tients. This casts new questions on whether FGN can even be considered a differential in MIg-
associated renal disease [7].

Instead, the phenomenon of weakly staining glomeruli deposits could have been due to
circulating plasma proteins which became non-specifically trapped by amyloid precursors in
the glomeruli, masking relevant stains [8]. Alternatively, the quantities of circulating MIg may
have been too minute.

Nonetheless, we acknowledge that the absence of certain techniques for protein typing in
our laboratory are limitations for definitive exclusion of a different amyloid process. Current
[HC techniques using commerecial antibody-based amyloid typing have limited ability to detect
the full spectrum of amyloid precursor proteins [8]. Laser microdissection (LMD) combined
with mass spectrometry (MS)-based proteomics has recently emerged as a valuable tool for
identifying protein signatures associated with different amyloid nephropathies [8-10].
LMD/MS would be additionally useful in this patient to exclude FGN, given the electron dense
deposits seen on electron microscopy [8, 9]. In addition, spectrometry overcomes the problem
of inadequate tissue for repeated IF, as it can be performed on a paraffin block without addi-
tional reagents. LMD /MS has also been reported in the literature to be useful in cases of mem-
branoproliferative glomerulonephritis associated with MIg where deposits were masked and
undetected by IF [11].

However, the usage of LMD /MS will remain limited across Asia because it requires the aid
of a highly experienced laboratory and is associated with significant setup costs [10, 12]. Our
institution did not have a renal LMD /MS facility. Local pathology units are disincentivized be-
cause MIg-associated renal disease remains a rare entity, despite systemic monoclonal gam-
mopathies affecting an estimated 4% of the general population. While efforts need to be made
to acquire such highly specialised tools in a centralised unit, we recognise that the majority of
institutions here in Asia will not have direct access to LMD/MS and, thus, propose a clinico-
pathological algorithmic approach to renal diseases with Mg deposits (Fig. 3).

We believe that in the majority of cases, careful evaluation and correlation of light micros-
copy, IF and ultrastructural findings, properly integrated with the clinical history and labora-
tory data, generally would provide enough information to generate an unequivocal diagnosis.
This is true of our case. Based on this algorithmic approach, a nephrological-haematological
approach becomes necessary for prognostication and treatment purposes once a Mlg-related
renal disease is suspected [2, 13]. There should be a low threshold for both native kidney and
bone marrow biopsies, respectively, even if biopsy of one organ has isolated a preliminary
diagnosis [2, 14]. Said et al. [3] have proposed that there are specific cases where LMD/MS
may still remain necessary (Table 2). These include equivocal Congo red stain where clinical
evaluation was unable to rule out a FGN, and all cases with positive IF staining for immuno-
globulin heavy chains, where routine IF/IHC often is unable to type the amyloid deposits.
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Conclusion

Despite widespread application of I[F and IHC, many challenges remain in diagnosing Mig-
associated renal disease. This is partially due to the wide and heterogenous spectrum and
properties of monoclonal precursor proteins. Occasionally, histological findings do not fit into
a classical picture. When advanced ancillary techniques like LMD /MS are not widely available,
such as in Asia, careful evaluation of clinicopathological evidence and a combined nephrolog-
ical-haematological approach, where appropriate, may still help to generate an unequivocal
diagnosis.
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Fig. 1. In the glomeruli, there was diffuse mesangial widening due to deposition of an amorphous sub-
stance, which stained weakly with periodic acid-Schiff stain (a). One glomerulus contained a cellular cres-
cent (b). PAS stain, original magnification x40.
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Fig. 2. The deposits in the blood vess
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light, this phenomenon was only see
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croscopy, the glomerular deposits were composed of randomly arranged fibrils with a mean diameter of 8
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Fig. 3. Proposed clinicopathological algorithm for suspected monoclonal immunoglobulin (MIg)-associ-

ated renal disease.
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Table 1. Results of the initial laboratory investigations

Result Normal range
Blood
Haemoglobin 10.1 g/dL 11.4-14.7 g/dL
Platelets 312x109/L 164-387x10%/L
Sodium 141 mmol/L 135-145 mmol/L
Potassium 3.6 mmol/L 3.5-5.0 mmol/L
Urea 7.3 mmol/L 2.0-4.5 mmol/L
Creatinine 270 umol/L 60-107 pmol/L
Albumin 27 g/L 38-48g/L
Adjusted calcium 2.36 mmol/L 2.15-2.55 mmol/L
Lactate dehydrogenase 548 U/L 250-580 U/L
Infection serology Negative for HBV, HCV and HIV
C-reactive protein <5 mg/dL 10-45 mg/dL
Complement Normal -
Anti-nuclear antibody Negative -
Anti-GBM Negative -
ANCA Negative -
Serum M-protein Negative -
FLC assay Kappa FLC: 38.8 mg/L Kappa: 3.3-19.4 mg/L

Lambda FLC: 1,176.0 mg/L Lambda: 5.7-26.3 mg/L
Immunofixation Lambda light chain restriction

Serum amyloid A protein 4 mg/L 0-322 mg/L
Urine

Leukocytes 1/HPF -
Erythrocytes 1/HPF -

Estimated total urine protein 19.0 g/L <0.2g/L
Casts Not seen -

HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; Anti- GBM, anti-
glomerular basement membrane; ANCA, anti-neutrophil cytoplasmic antibody; FLC, free light chain; HPF,

high-power field.




Case Repor-ts Case Rep Nephrol Dial 2020;10:95-103 103

. DOI: 10.1159/000508785 © 2020 The Author(s). Published by S. Karger AG, Basel
ln Nephrology www.karger.com/cnd

Chang et al.: Multiple Myeloma-Associated Light Chain Amyloidosis and a Proposed

- .
and DIaIySIS Approach to Monoclonal Immunoglobulin-Associated Renal Disease

Table 2. Proposed indications for use of LMD /MS proteomics for amyloid typing in native kidney biopsies

1 Equivocal Congo red staining, where fibrillary glomerulonephritis cannot be ruled out after thorough
clinical and haematological evaluation

2 Positive IF staining for immunoglobulin heavy chains, with or without light chain staining, with or
without positive IHC staining for serum amyloid A protein

3 Equal IF staining for kappa and lambda light chains, despite repeating IF on pronase-digested paraf-
fin tissue

4 Unusual glomerular features such as endocapillary or extracapillary proliferation in the context of
renal amyloid
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