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Abstract
Multiple myeloma is a malignant plasma cell disorder that affects the kidney with
various clinical presentations. The most common renal manifestation of multiple
myeloma is myeloma cast nephropathy. We are describing a young patient with multiple myeloma presented with back pain, anemia and renal impairment. The renal
biopsy showed a myeloma cast nephropathy. She was treated with myeloma chemotherapy, high cut-off hemodialysis and autologous hematopoietic stem cell transplantation with good outcome. We report this rare case of multiple myeloma presented with myeloma cast nephropathy (MCN) in a young patient to describe the
evidence of light chain removal strategies including plasmapheresis and high cut-off
hemodialysis for the management of myeloma cast nephropathy.
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1. Introduction
Multiple myeloma (MM) is a malignant plasma cell disorder that represents around
10% of all hematologic malignancies. Typically it is characterized by:
1) More than 10% clonal expansion of abnormal plasma cells in the bone marrow,
2) Or serum monoclonal protein (M-spike) more than 3 gm/dl which could be either
the whole immunoglobulin or a fragment of it (heavy or light chain alone),
3) And at least one of the myeloma defining events includes Hypercalcemia, Renal
impairment, Anemia or osteolytic Bone lesions [1] [2]. More recently the international
myeloma working group revised the definition of multiple myeloma to include also any
one of the following: greater than 60% clonal plasma cells on bone marrow biopsy, involved/univolved serum free light chain ratio ≥100 and more than one focal lesion on
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MRI studies [3].
There are different kidney pathologies with various clinical presentations in multiple myeloma. It is commonly manifested as myeloma cast nephropathy (Myeloma
Kidney) in 40% to 60%, AL amyloidosis in 15% to 35%, monoclonal immunoglobulin
deposition disease (MIDD) in 20% to 25% and acute tubular necrosis in 7% to 9% of
the cases. Less common presentations include: Fanconi syndrome with proximal tubulopathy, membranoproliferative glomerulonephritis with monoclonal deposits, immunotactoid glomerulonephritis, fibrillary glomerulosclerosis and plasma cell infiltration. Multiple myeloma may present with various types of kidney injury including
proteinuria, nephrotic syndrome, proximal tubulopathy, acute renal failure and chronic
kidney disease [4] [5] [6] [7]. Myeloma cast nephropathy (MCN) is almost always
occurring in the setting of high tumor burden (patients with a high serum free light
chain above 100 mg/dl) [7]. Clinically MCN may present as acute onset of renal failure, end stage kidney disease in 10% of the cases and greater than 75% have subnephrotic range proteinuria which is mainly Bence-Jones proteinuria that is often
dipstick negative. The freely filtered light chains bind tubular Tamm-Horsfall mucoprotein forming casts that obstruct distal tubules. This is usually precipitated by hypercalcemia, hyperuricemia, NSAIDs, volume depletion, and intravenous contrast administration. We report this case to describe the evidence of light chain removal strategies including plasmapheresis and high cut-off hemodialysis for the management of
myeloma cast nephropathy.

2. Case Report
We report the case of 31 years old women who present to us with nausea, poor appetite
and weight loss. She was found to have serum creatinine of 440 µmol/l. Her baseline
serum creatinine was 70 µmol/l two years ago. She had back pain but there were no
hematuria, joint pain, or skin rashes. On questioning she was treated as osteoporosis
when presented initially with back pain and multiple thoracolumbar vertebral collapses
two years ago during her pregnancy. She has been on long term celecoxib daily for back
pain and teriparatide for osteoporosis for two years.
Her physical examination was unremarkable except for pallor and scoliosis of the
back. Laboratory investigations revealed that creatinine 440 µmol/l, BUN 17 mmol/l,
potassium 5.2 mmol/l, HCO3 16 mmol/l, calcium 2.26 mmol/l, phosphorous 1.1 mmol/l
and parathyroid hormone level 23 pg/ml. She was anaemic with hemoglobin 5.5 gm/dl,
WBC 4 × 103/µl, platelets 220 × 103/µl and ESR 107 mm/hr. Serum total protein was 57
gm/l, albumin 43 gm/l, liver enzymes and lipids were normal. Urine protein creatinine
ratio was 154 mg/mmol and she had normal urine microscopic examination. Her C3,
C4, and ANA were normal and hepatitis B & C serology were negative. She had normal
sized kidneys on abdominal ultrasound scan.
Her serum protein electrophoresis showed gamma globulin immunoparesis and serum immunofixation detected free light chain kappa. 24 hour urine for Bence Jones
proteinuria was positive and showed multiple monoclonal bands of free light chain
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kappa (FLC κ). Free Light Chains (FLC) assay: show marked increase in FLC κ and increased kappa/lambda ratio (κ/λ ratio) as below:
• FLC κ 5022 mg/l (normal range: 3.3 - 19.4),
• FLC λ 7.8 mg/l (normal range: 5.71 - 26.3),
• κ/λ ratio 642 (normal range: 0.26 - 1.65).
Renal biopsy showed 10 glomeruli with no proliferation or nodular lesions. The tubules showed multiple large hyaline laminated and fractured casts with mild focal tubular atrophy. These casts were weakly positive by Periodic acid-Schiff (PAS) stain.
There were diffuse mononuclear inflammatory infiltrates and mild focal tubular atrophy and interstitial fibrosis. A Congo red stain for amyloid was negative and immunofluorescence studies showed no immune complex deposits in the glomeruli (Figure 1).
Bone marrow examination was performed and showed 80% abnormal plasma cells.
The diagnosis of multiple myeloma stage III B according to Salmon and Durie classification was made with renal impairment due to myeloma cast nephropathy (FLC κ)
and severe osteoporosis with multiple osteolytic lesions.
She was initially treated with chemotherapy (Dexamethasone and Bortezomib) and
high Cut-Off hemodialysis for 12 sessions. Then she received multiple courses of chemotherapy until bone marrow plasma cells became around 5%. Subsequently she had
autologous hematopoietic stem cell transplantation to treat the primary disease. Currently, she is off hemodialysis with stable serum creatinine at 180 µmol/l and negative
FLCκ and receiving lenalidomide 5 mg daily for 3 weeks every month.

Figure 1. Kidney biopsy showing a large hyaline laminated and fractured casts with mild focal
tubular atrophy. These casts were weakly positive by PAS stain. There were diffuse mononuclear
inflammatory infiltrates and mild focal tubular atrophy and interstitial fibrosis.
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3. Discussion
In our case the diagnosis of multiple myeloma was challenging because of atypical age
of onset and atypical presentation with osteoporosis in a young patient. It affects elderly
patients with a median age of 66 years at diagnosis and only 2% of patients are below 40
years of age.
The Incidence of kidney diseases in multiple myeloma varies depending on the definitions of kidney disease used. Up to 40% of patients will develop renal impairment and
10% to 15% will require dialysis [8]. The one-year survival was 80% in patients with
creatinine <1.5 mg/dl compared to 50% in patients with a creatinine >2.3 mg/dl [9].
The presence of renal insufficiency is commonly associated with a high tumor burden
and the prognosis is poor in patients who required dialysis.

3.1. Light Chain Removal Strategies for Management of MCN
These include the use of chemotherapy with plasmapheresis or high cut-off hemodialysis as a means of preserving kidney function.

3.2. Plasmapheresis (PE)
In MM, Plasmapheresis (PE) has a theoretical benefit in removing the toxic circulating
light chains to spare renal function. There are limited data to support its efficacy because many studies are small, non-randomized, retrospective, and heterogeneous. Three
prospective, randomized trials: two of them favor PE, while the most recent study doubt
on its use. Therefore, further studies are needed to reveal possible subsets of patients who
may be benefited from PE.
The first study in 1988 by Zuchelli et al. randomized 29 patients into two groups. 14
patients received chemotherapy with peritoneal dialysis (control group) and 15 patients
received daily PE for 5 days, chemotherapy and hemodialysis only as needed (PE group).
In this study renal failure was severe enough to require dialysis in 24 cases, of these, 11
(78%) cases were in the control group and 13 (87%) cases in the PE group. Only 2
(18%) patients from the control group compared to 11 (85%) cases from PE group recovered from dialysis. In this study, plasmapheresis associated with chemotherapy removed large amounts of light chains, improved both renal function and long-term survival [10].
The second study in 1990 was done by Johnson et al. on 21 patients. They compared
10 patients treated with forced diuresis and chemotherapy (control group) and 11 patients treated with plasmapheresis, diuresis and chemotherapy (PE group). Five patients
of the control group and 7 patients of the PE group required hemodialysis at presentation; of these, 0% (0/5) patients from the control group compared to 43% (3 out of 7)
patients from the PE group recovered from dialysis needs on subgroup analysis [11].
In a more recent and larger study by Clark et al., in 2005, who randomized 97 patients into two groups: 39 patients in the chemotherapy alone (control group) vs. 58 patients in the plasmapheresis plus chemotherapy (PE group). 14 (36%) patients in the
control group compared to 15 (26%) patients in the PE group were requiring hemodia141
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lysis at baseline. Mortality rate at 6 months was 33% in each group. The composite
outcomes at 6 months (death, dialysis dependence or GFR <30 ml/min was 69% vs.
58% in the control group and PE group respectively. In both groups, dialysis dependence after 6 months was 27% vs. 13% and number of patients recovered from dialysis
was 7 (47%) compared to 13 (59%) in the control group and PE group respectively.
This study concluded that there were no significant differences in mortality, composite
outcomes and dialysis dependence between the two groups and also plasma exchange
was felt to be ineffective [12].

3.3. High Cut-Off Hemodialysis (HCO-HD)
Free light chains (FLC) removal by dialysis is another alternative approach and new
hemodialysis membranes that remove the circulating light chains have been recently
developed. These dialyzers have membranes with very large pore sizes, almost 3 times
the size of normal high-flux filters. They allow the passage of molecules up to 45 kDa
and through which light chains can pass, but it limits albumin loss. The intravascular
compartment contains around 20% of the total load of FLC. Up to 90% of FLC can be
removed with 3 weeks of extended daily hemodialysis, while PE removes only 25% of
the total amount during the same period [13].
Hutchison et al. in 2009 evaluated the use of chemotherapy and HCO-HD on serum
FLC concentrations and recovery of kidney function in 19 patients with MCN and dialysis-dependent acute renal failure [14]. Extended HCO-HD using Gambro HCO 1100
dialyzer and dialysis schedule of eight hours per day for five days, eight hours every
other day for the next 12 days, and then six hours three times weekly was followed until
the patients became dialysis-independent. Kidney function recovery was defined as dialysis independence 2 weeks after the last dialysis session with estimated GFR more
than 10 ml/min/1.73 m2. In the first 6 weeks of treatment, chemotherapy was interrupted in six patients because of infectious complications. The other thirteen patients
completed 6 weeks of uninterrupted treatment. There were no significant statistical
differences in the amount of dialysis received between the interrupted (n = 6) and uninterrupted (n = 13) chemotherapy groups. Sustained early reductions in serum FLC
concentrations and independence of dialysis were obtained in 13 patients who received
uninterrupted chemotherapy and extended HCO-HD. The dialysis independence was
achieved at a median of 28 days. The six patients with interrupted chemotherapy did
not achieve sustained early FLC reduction. Patients who recovered kidney function had
a significantly improved survival and were alive at a median follow up of 360 days,
whereas, the interrupted chemotherapy group was associated with significantly worse
outcome and median survival of 53 days. The long term benefits of this study were not
clear from either intensive dialysis regimen or response to chemotherapy or both [14].
Another study from the same group was done in 67 patients with renal failure due to
myeloma cast nephropathy. They received HCO-HD and modern chemotherapy and
had their serum FLC level measurement. Around 76% and 63% of patients had sustained reductions in serum FLC concentrations and independence of dialysis respec142
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tively. The HD regimen in this study, used Gambro HCO 1100 dialyzers, was almost
8-hour per session daily for 12 days, then 8-hour sessions on every other day and finally
6-hour sessions three time per week after day 21. Factors which predicted independence of dialysis were the degree of FLC reduction at days 12 and 21 and the time to initiate HCO-HD. This study suggested that the combination of effective chemotherapy
and FLC removal is more effective than chemotherapy alone for those patients with severe renal impairment [15].
The use of HCO-HD in MCN is currently evaluated in two randomized controlled
trials to determine the beneficial effects of FLC removal in addition to chemotherapy.
The European trial of free Light chain removal by extended hemodialysis (EuLITE)
study conducted in the UK and it compares conventional high flux HD with HCO-HD
in patients receiving chemotherapy on patient outcomes such as independence of dialysis at 3-months. The second randomized controlled phase III trial is conducted in France
in patients with multiple myeloma and renal failure related to myeloma cast nephropathy (MYRE). It aims to assess the efficacy of intensive hemodialysis regimen using either a dialyzer with very high permeability to proteins (Theralite TM) or a conventional high-flux dialyzer, while receiving chemotherapy with two different chemotherapy regimens (Bortezomib and Dexamethasone vs Cyclophosphamide + Bortezomib +
Dexamethasone).
We will wait for the Eulite and MYRE trials to hopefully illuminate the potential
benefit of HCO-HD in patients with myloma cast nephropathy.
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