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Review common types of renal disorders
associated with monoclonal gammopathy

2. Discuss myeloma kidney (cast nephropathy)
3. Review recent research on pathophysiology

4. Review experimental approach



CASE PRESENTATION

A 60-year-old Caucasian man presents with a 6-week history of fatigue,
weight loss, and anorexia is found to have nonoliguric acute kidney
Injury with a creatinine level of 5.2 mg/dl, increased from a baseline of
1.3 mg/dl 3 months earlier. The patient’s past medical history is notable
for HIV infection, diabetes, hypertension, and hyperlipidemia. Physical
examination reveals a BP of 160/80 mmHg, a weight of 147 Ib, and no
edema or cutaneous manifestations. His medications include Atripla
(efavirenz, tenofovir, and emtricitabine), lisinopril, hydrochloro-
thiazide, pravastatin, ezetimibe, and an insulin pump.

Labs: hematocrit 26.2%, albumin 4.3 g/dl, CD4 count 397 cells/ml,
HIV viral load 48 copies/ml, urine protein-to-creatinine ratio 2.51 g.
Urinalysis 2 + proteinuria, bland urine sediment. The kidneys are
normal in size by ultrasound. The patient’s creatinine fails to improve
with hydration, and a renal biopsy is performed.
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Figure 5. Kappa light chain
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A. Toxic acute tubular necrosis (ATN) related to
treatment with tenofovir

B. HIV-associated nephropathy

C. Acute Interstitial nephropathy

D. Ischemic ATN

E. Myeloma cast nephropathy (MCN)






Myeloma Kidney

Courtesy of . :
Suzanne Meleg-Smith MD.




Multiple Myeloma and Kidney Involvement

Sixth most common tumor, 2nd most common hematologic
malignancy

Median Age 71, men > women, African Americans twice as
much

>50,000 pt in America, 20,000 new cases/yr, median survival 3-
5yr

>11,000 die from MM each yr
~ 50% have kidney involvement, ~25% kidney failure
~1% ESRD started on dialysis has myeloma kidney

Independently associated with 2.5-fold increase in all cause
mortality

MM is incurable

No effective treatment for kidney involvement
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Kidney involvement in multiple myeloma

 Tubular functional abnormalities

— Fanconi syndrome
* Proximal renal tubular acidosis
» Glycosuria, hypokalemia, hyperuricosuria, amino aciduria

— Concentrating defect

— Distal renal tubular acidosis

— Hypercalcemic nephropathy

— Low-molecular weight proteinuria



Kappa Light Chain Fanconi Syndrome

Immunofluorescence performed on paraffin sections after pronase digestion reveals
abundant intracellular crystals staining for K-light chain within the tubular epithelial
cytoplasm. Staining for all other immune reactants was negative. Magnification, 600.



The proximal tubular epithelia appear swollen and contain intracellular
crystalline inclusions. Magnification, 600 (trichrome)



Abundant, markedly electron-dense, rounded and angulated intracellular
crystals within the cytoplasm of proximal tubular epithelium
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Higher magnification of the intracellular crystals reveals a regular periodicity.
Many of the crystals are larger than the adjacent mitochondria.



Distribution curves of percentage of urinary albumin excretion
(%UAE) obtained from 24-hour urine collections.
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Free Light Chain Excretion in a Patient with
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Table 1: Classification of Kidney discase in MM according to primary site of injury [2, 35, 42, 43]

Glomerunlar Tubular Interstitial Other Canses
* Prunary Amylowdosis (AL or AH) » - Myeloma kudney (Ligh - Plasina cell - Hypenmcenua
Monoclonal Ig deposition: chain cast nephropathy) wnfiltration - Hypercalcemia
- Light chain deposition dizease - Distal ubular dysfunction - Interstitial nephritis | - Drugs (e.g. NSAIDs)
= Heavy cham deposihon disease = Proxunal tubule dystunction

- Light & heavy chain deposition disease | or acquired Fanconi
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proliferative glomenilonephaitis)




Monoclonal gammopathy of renal significance: when MGUS is no longer
undetermined or insignificant
MNelson Leung,'? Frank Bridoux,? Colin A. Hulchison,! Samih H. Nasr.F Paul Cockwell,* Jean-Paul Fermand,®
Angela Dispenzien,” Kevin W. Song,” and Robart A. Kile,” on bahalf of the International Kidney and Monoclonal
Gammopathy Research Group
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Table 1. Pathologic classification of diseases with lissue deposilion or precipilation of monocional Ig
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Ig-dependent mechanisms of renal failure in plasma cell dyscrasias
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Ig-independent mechanisms of renal failure
in plasma cell dyscrasias
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Three distinct syndromes account for most cases of Ig-mediated kidney
disease but virtually all nephropathologic syndromes have been observed
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Endocytosis of light chains induces cytokines through
activation of NF-kB in human proximal tubule cells

SULE SENGUL, Crarc Zwizinskl, Eric E. Simon, Aormt Karast, Pravin C. SINGHAL,
and VEcun BaTuMan

Department of Medicine, Section of Nephrology, Tulane Medical Center, Tulane Cancer Center, and Veterans Administrition
Medical Center, New Oleans, Lowistana; and Long fSland Jewish Medical Center, New Hyde Purk, Long Island, New York, USA



ENDOCYTOSIS OF LIGHT CHAINS IN PTC

Sengul et al Kidney International, Vol. 62 (2002), pp. 1977-1988
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LCs Activate NF-xB
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Sengul et al Kidney International, Vol. 62 (2002), pp. 1977-1988



Am J Physiol Renal Physiol 284: F1245-F1254, 2003.
First published February 11, 2003; 10.1152/ajprenal .00350.2002.

Role of MAPK pathways in light chain-induced cytokine

production in human proximal tubule cells

Sule Sengul,'? Craig Zwizinski,'? and Vecihi Batuman'2*
1Section of Nephrology, Department of Medicine, Tulane Medical Center, *Tulane Cancer Center,
and *Veterans Administration Medical Center, New Orleans, Louisiana 70112



Effects of NF-kB inhibitors aspirin (ASA) and pyrrolidineditiocarbamate (PDTC)
on LC-1 stimulated IL6, IL-8 and MCP-1 production.
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EMT in LC-exposed PTC
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Effect of silencing megalin and/or cubilin on light chain (LC)
endocytosis and cytotoxicity in human renal PTECs
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Silencing megalin and cubilin genes inhibits cytokine production and ameliorates LC
cytotoxicity in human renal PTECs
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Effect of megalin and/or cubilin interference on the protein levels of E-cadherin
and a-smooth muscle actin (SMA) in LC-exposed human renal PTECs

Asmean Eﬁ_

;»"\?ﬁi’%"@."@{f 7 w
.
i
:
i

Li, M. et al. Am J Physiol Renal Physiol 295: F82-F90 2008

AJP - Renal Physiology



Real-time RT-PCR a
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Apoptosis in k-LC and control mice

Nephron Exp Nephrol 2010










The pathogenesis and diagnosis of acute
Kidney injury in multiple myeloma

Colin A. Hutchison, Vecihi Batuman, Judith Behrens, Frank Bridoux, Christophe Sirac,
Angela Dispenzien, Guillermo A. Herrera, Helen Lachmann and Paul W, Sanders on behalf of the
International Kidney and Monoclonal Gammopathy Research Group  Nat. Rev. Nephrol. 8, 43-51 (2012)
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Treatment Strategies Based on the Mechanisms of FLCs-induced kidney injury

Roavaromib
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Davenport A, and Merlini G Nephrol. Dial. Transplant.
2012;27:3713-3718
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