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A Case of Myeloma Kidney With Glomerular C3 Deposition

Asif Khan® ¢, Khine LamP, Suzanne El-Sayegh®, Elie El-Charabaty®

Abstract

C3 glomerulonephritis is rare form of membranoproliferative glo-
merulonephritis, which result from defects in complement regulatory
proteins that promotes excessive activation of alternative comple-
ment pathway. Kidney disease is common complication of multiple
myeloma (MM). Most common renal complications in MM include
monoclonal immunoglobulin deposition disease and myeloma cast ne-
phropathy. Moreover, monoclonal Ig, through the interference of the
complement alternative pathway has been shown to play the synergis-
tic role towards renal damage. Up to 50% of MM patients present with
renal impairment at diagnosis, 20% may present with acute kidney in-
jury, and 10% require dialysis. In this case report, we describe a case of
MM with cast nephropathy with mesangial staining for C3 consistent
with C3 glomerulopathy, and the interrelationship between MM and
complement system that leads to C3 glomerulopathy. A 59-year-old
Trinidadian man with a 2-year history of hypertension presented with
nausea and vomiting associated with a generalized weakness for the
past 3 months. On admission laboratory results were as follows: hemo-
globin 9.1 g/dL; red blood count 1.45 x 10%/mm?; white cell count 3.2
x 103/mm?3; platelet count 94 x 103/mm?; blood urea nitrogen 94 mg/
dL; serum creatinine 10.47 mg/dL (patient had a baseline creatinine
level of 1.5 mg/dL); sodium 130 mEq/L; potassium 6.2 mEq/L; bicar-
bonate 14 mEq/L; total protein 7.0 g/dL; albumin 2.9 g/dL; alkaline
phosphatase 57; AST and ALT normal; lipase 102 U/L; urine analysis
showed 2+ protein with bland urine sediment and microscopic hema-
turia (3 - 6/HPF). 24-h urine protein was 2 g/day. Renal ultrasound
was significant for a right renal 0.6 cm cyst. The patient was admitted
to ICU and was subsequently hemodialyzed due to worsening hyper-
kalemia and acute kidney injury. Serologies were notable for positive
anti-dsDNA antibody and low levels of C3 (46 mg/dL) with normal
C4 were observed. Immunofixation by electrophoresis showed free
lambda. Serum plasma electrophoresis showed two M-spikes: Lambda
light chains and IgG Lambda. A renal biopsy was performed and cast
nephropathy was identified with mesangial staining for C3. Bone mar-
row biopsy was performed and showed CD 56-positive plasma cell
myeloma. Patient was treated with Velcade, Cytoxan, and dexametha-
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sone. The patient was subsequently discharged on chemotherapy and
intermittent hemodialysis therapy. Follow-up evaluation of the alter-
native complement pathway showed normal activity level. This case
illustrated myeloma kidney associated with mesangial C3 deposition
in glomeruli and C3 hypocomplementemia. Our hypothesis is that in
monoclonal gammopathy induced C3 glomerulopathy; paraprotein it-
self is acting as a trigger that excessively activates and dysregulates
the AC pathway systemically. Thus, it is highly feasible to tailor the
treatment to reduce the amount of paraproteins in C3 glomerulopathy
associated with myeloma kidney, as opposed to conventional treat-
ment for C3 glomerulopathy such as plasma exchange, rituximab/
eculizumab, etc. Recognizing of the association between C3 GN and
MM is important because it can be used as potential marker for hema-
tological malignancy as well as the potential effective treatment for C3
G associated MM.

Keywords: Multiple myeloma; Myeloma kidney; Glomerular C3
deposition

Introduction

Multiple myeloma (MM) is a lymphoproliferative disorder
characterized by the clonal proliferation of plasma or lym-
phoplasmacytic cells leading to the secretion of paraproteins:
monoclonal immunoglobulin (Ig) or variable quantities of
Ig fragments (monoclonal free light chain). An elevated free
kappa/lambda ratio in serum outside the normal range (0.26
- 1.65) is attributed to the presence of monoclonal free light
chains [1]. The monoclonal Igs are detected as a monoclo-
nal band (M-band) on serum electrophoresis on serum and/
or in the urine as Bence-Jones protein [2]. The light chains
can precipitate in the proximal and distal tubules causing in-
flammation with secondary interstitial involvement [3]. Most
common renal complications of MM include monoclonal im-
munoglobulin deposition disease and myeloma cast nephropa-
thy [4]. Moreover, monoclonal Ig, through the interference of
the complement alternative pathway (CAP) has been shown to
play the synergistic role towards renal damage [5]. Up to 50%
of MM patients present with renal impairment at diagnosis,
20% may present with acute kidney injury, and 10% require
dialysis [6, 7].

The complement system

The complement cascade is initiated by three initial pathways:
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Figure 1. Scheme of the complement system: alternative complement pathway is outlined in orange [8].

classical, lectin and alternative (Fig. 1) [8]. Activation of all
three-complement pathways results in assembly of the mem-
brane attack complex (MAC) on cell surfaces, and subsequent
in cell lysis [9]. Classical complement pathway is triggered by
antigen-antibody immune complexes. However, the alterna-
tive complement pathway is constantly activated “tick over”
at a low rate. To limit damage to self, half of the complement
proteins tightly regulate the system by both activator and
inhibitor proteins such as complement factor H (CFH) and
complement factor I (CFI) [10]. Mutations or autoantibodies
such as C3 nephritic factor (C3Nef) against these complement
regulatory proteins promote the erratic activity of the comple-
ment cascade, causing deposition of complement components
on the wall of the glomerular capillaries causing tissue dam-
age [11].

C3 glomerulopathy

In C3 glomerulopathy, which is one of the complement-me-
diated types of membranoproliferative glomerulonephritis
(MPGN), defects in complement regulatory proteins promote
the excessive activation of the alternative pathway [12]. It can
be due to either idiopathic or acquired, in which the latter is
caused by acquired autoantibodies such as paraproteins that
target the complement regulatory proteins involved in alter-
native pathway. The paraproteins acts as C3 nephritic factor
stabilizing C3 convertase by preventing CFH mediated decay.
This results in unregulated production of C3b, C5 convertase
that ultimately lead to membrane attack complex formation.
Other complement abnormality has also been identified as po-
tential causes of C3 glomerulopathy, such as auto-antibodies
to factor H, factor I, factor B and membrane cofactor protein
[13].

In this case report, we describe a case of MM with cast
nephropathy with mesangial staining for C3 consistent with
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C3 glomerulopathy, and the interrelationship between MM and
complement system that leads to C3 glomerulopathy.

Case Report

A 59-year-old Trinidadian man with a 2-year history of hyper-
tension (HTN) presented with nausea and vomiting associated
with a generalized weakness for the past 3 months. The patient
had recently hiked the Delaware River trail and reported hav-
ing few insect bites without rash. He denied any fever or chills
or any other symptoms. He does not take any medications and
was placed on life style modification for his HTN manage-
ment. As per patient, his laboratory results from a few months
ago were within normal limits. He had no new concerns at the
time of presentation.

At the time of admission, physical examination reveals a
well-appearing afebrile male with a blood pressure of 137/77
mm Hg, a pulse of 103 bpm, with fairly normal physical find-
ings. On admission laboratory results were as follows: hemo-
globin 9.1 g/dL; red blood count 1.45 x 10%mm?; white cell
count 3.2 x 10%/mm?; platelet count 94 x 103/mm3; mean cor-
puscular volume 92 pg; blood urea nitrogen (BUN) 94 mg/
dL; serum creatinine (Cr) 10.47 mg/dL (patient had a base-
line creatinine level of 1.5 mg/dL); BUN/Cr 8.77; FeNa 8.7%;
sodium 130 mEq/L; potassium 6.2 mEq/L; bicarbonate 14
mEq/L; total protein 7.0 (6 - 8) g/dL; albumin 2.9 g/dL; alka-
line phosphatase 57; AST and ALT normal; lipase 102 U/L;
urine analysis showed 2+ protein with bland urine sediment
and microscopic hematuria (3 - 6/HPF). 24-h urine protein was
2 g/day. Renal ultrasound was significant for a right renal 0.6
cm cyst. Chest X-ray (CXR) was negative. Electrocardiogram
(EKG) was normal and 2D echo was negative with an EF of
55% - 65%.

The patient was admitted to intensive care unit (ICU) for
hyperkalemia with acute kidney injury (AKI) management.
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Figure 2. Under high magnification: atypical light chain fractured casts
“myeloma kidney” with diffuse tubular injury and moderate tubular atro-
phy, interstitial fibrosis and diffuse interstitial inflammation by lympho-
cytes, monocytes, occasional plasma cells and scattered neutrophils.
Moderate arteriosclerosis was noted.

He received packed red blood cell transfusion and was con-
sequently hemodialyzed. Serologies were notable for positive
anti-dsDNA antibody and low levels of C3 (46 mg/dL) with

Figure 3. Immunofluorescence revealed 3+ staining for lambda in the
distribution of the atypical casts (above) with weak granular mesangial
staining for C3 (below).
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Figure 4. Electron microscopy showed scattered global mesangial and
segmental subendothelial immune deposits.

normal C4 were observed. Test for rheumatoid factor, Smith
Ab, and Sjogren Ab. Lyme, Babesiosis, HCV and HIV were
negative. Anti-glomerular basement membrane antibody and
cryoglobulins were negative. Based on serological finding
lupus nephritis was suspected and renal biopsy as scheduled.
Pancytopenia was blamed on SLE; however, patient did not
have any cutaneous manifestations. Rheumatology was con-
sulted and he was started on PO prednisone (60 mg/day).

Immunofixation by electrophoresis of both serum and
urine showed free lambda (monoclonal free light chain) band
present. Serum plasma electrophoresis showed two M-spikes:
lambda light chains and IgG lambda. Free kappa/lambda ratio
<0.01 (0.26 - 1.65) with a free lambda serum of 3,799 (5.7 -
26.3). Urine electrophoresis showed urine total protein: 1,896
mg/L (50 - 250) with three monoclonal bands. Serum levels
of IgG 2,500 mg/dL (694 - 1,618); IgA 20 mg/dL (68 - 378);
Ig M 9 mg/dL (40 - 230). A renal biopsy was performed and
cast nephropathy was identified with mesangial staining for C3
(Figs. 2-4).

With the abnormal free light chain ratio, the presence of
serum IgG « light chain monoclonal band, and the findings on
the kidney biopsy, additional tests for lymphoproliferative dis-
ease were undertaken. A bone marrow biopsy was performed
and showed CD 56-positive (negative in normal plasma cell/
plasma cell leukemia) plasma cell myeloma (42% IgG lamb-
da). Flow cytometry was indicative of immunophenotypical
aberrance; with « light chain restricted plasma cells. A skel-
etal survey showed unremarkable results. Therefore, MM was
diagnosed with IgG lambda cast nephropathy and end-stage
renal disease on dialysis with pancytopenia.

He was treated with Velcade (bortezomib 3.5 mg), Cy-
toxan, and dexamethasone. He was also found to be vitamin
B12 deficient and started on vitamin B12 shot weekly. SPEP
status post chemotherapy showed two M-spikes. The patient
was subsequently discharged on chemotherapy and intermit-
tent hemodialysis therapy and was followed up in both the
nephrology and hematology clinics. Evaluation of the alter-
native complement pathway showed normal activity level. At
4 months post-biopsy, the patient remained dependent on he-
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modialysis therapy and required multiple blood transfusions to
maintain hemoglobin of 8 g/dL.

Discussion

We present the case of myeloma kidney associated with C3
hypocomplementemia and granular pattern mesangial C3 dep-
osition in glomeruli as seem in C3 glomerulopathy. Although
our patient did not exhibit the typical characteristics of MPGN
on light microscopy, immunofluorescence (IF) does reveal
characteristics of granular pattern of mesangial C3 deposi-
tion without any immunoglobulin deposits usually found in
immune complex mediated diseases. EM also reveals global
mesangial and segmental subendothelial immune deposits, as
well as rare subepithelial deposits. Tubulointerstitial changes
such as diffuse tubular injury, tubular atrophy, interstitial fi-
brosis and diffuse interstitial inflammation were also observed.
One can argue that some of these findings can also be seen in
post-strep GN. However, in post-strep GN, which is one of the
immune-complex mediated diseases, the presence of immu-
noglobulin depositions is usually appreciated along with C3
depositions on IF in post-strep GN. The duration of the disease
course and the persistent depression of C3 beyond 6 - 8 weeks
are more common with C3 glomerulopathy.

It is important that we suspect and test for monoclonal
gammopathy in patients present with C3 nephropathy. Al-
though there have been the literatures that suggested the po-
tential associations between monoclonal gammopathy and C3
glomerulopathy, it is still yet to be definitively established [14].
Our hypothesis is that in monoclonal gammopathy induced C3
glomerulopathy; paraprotein itself is acting as a trigger that ex-
cessively activates and dysregulates the AC pathway systemi-
cally. Thus, it is highly feasible to tailor the treatment to reduce
the amount of paraproteins in C3 glomerulopathy associated
with myeloma kidney, as opposed to conventional treatment
for C3 glomerulopathy such as plasma exchange, rituximab/
eculizumab, etc.

Conclusions

In conclusion, we report a rare case of MM light chain cast ne-
phropathy associated with C3 glomerular deposits consistent
with C3GN. The possible mechanism to which the abnormal
monoclonal immunoglobulins triggering the excessive activa-
tion of alternative complement pathway contributing to the de-
velopment of C3G is also proposed. The improvement of renal
function with the reduction in proteinuria following chemo-
therapy in our MM patient further strengthens this argument.
Currently there are no effective disease-specific treatments
for C3G. Conventional treatments used in C3G are supportive
measure with ACEI/ARBs, plasma exchange or humanized
monoclonal antibodies such as eculizumab or rituximab. The
association between C3G with hypocomplementemia and MM
is rapidly gaining attention, because not only it can be a po-
tential marker for underlying hematological malignancy [15],
but also helps us find the potential effective treatment for C3G
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associated with MM.
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