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Successful Use of Combined High Cut-off Haemodialysis and Bortezomib
for Acute Kidney Injury Associated with Myeloma Cast Nephropathy

Abstract:

F Ward, ˆ� Dunne, TB Crotty, D Fennelly, A Watson, J Holian
Department of Nephrology, St Vincentâ��s University Hospital, Dublin 4

Abstract
We present the case of a 58-year old female with de novo dialysis-dependent acute kidney injury (AKI) secondary to
myeloma cast nephropathy. The patient underwent extended high cut-off haemodialysis (HCO-HD), in conjunction with
bortezomib-based chemotherapy, and soon became dialysis independent with normal renal function. To our knowledge, this
is the first time this treatment strategy has been employed successfully in an Irish centre.

Case Report
An acutely unwell 58-year old female was transferred to this institution with progressive AKI and a lower respiratory
tract infection, having presented 7 days earlier with dyspnoea and fever. On examination the patient was normotensive,
oliguric and encephalopathic. Laboratory tests revealed a white cell count of 8.3 X109/l, haemoglobin 10.3g/dl,
Platelets 229 X109/l, CRP 293mg/l, potassium 4.8mmol/l, bicarbonate 22mmol/l, urea 18.9mmol/l and creatinine
485umol/l. Total urinary protein was 0.3g/24hrs. A chest radiograph revealed left lower lobe consolidation. Serum and
urine electrophoresis and immunofixation demonstrated an IgG kappa monoclonal band.

The initial free kappa (FK) light chain titre was 4490mg/l, with a free kappa to lambda ratio (FK:FL) of 2363.1
(normal FK:FL ratio 0.4-1.7). The patient was treated with intravenous antibiotics and was committed to daily-extended
(8 hours) haemodialysis with a high cut-off filter for 1 week, followed by alternate day treatments for a further 2-3
weeks. A renal biopsy was consistent with the suspected diagnosis of myeloma cast nephropathy (Figure 1). Direct
immunofluorescence demonstrated strong kappa fluorescence within the tubules. Following 16 sessions of HCO-HD, with
contemporaneous bortezomib chemotherapy, the patient demonstrated a significant and sustained reduction in serum
creatinine and serum FK chain titres, allowing the elective discontinuation of HCO-HD (Figure 2). At 3 weeks post
cessation of dialysis, the patient maintained excellent renal function (MDRD eGFR 100.4ml/min/1.73m2) with a serum FK
chain level of 56.9mg/l (FK:FL = 63.2).

Figure 1: Light Microscopy demonstrating cast nephropathy and evidence of direct tubular toxicity from kappa light
chains, with tubule epithelial cell swelling and vacuolisation.

Figure 2: Patientâ��s Clinical Course

Discussion
In multiple myeloma up to 50% of patients have renal impairment at diagnosis, 20% may have acute kidney injury (AKI),
and up to 10% require dialysis. Cast nephropathy is the most common cause of renal failure in multiple myeloma.
Unregulated proliferation of a B-cell clone results in elevated serum and urine monoclonal free light chains (FLCs),
which exceed the normal absorption capacity of the renal tubules. Excess intra-luminal FLCs are profoundly toxic and,
when precipitated with Tamm-Horsfall mucoprotein, form obstructing distal tubular casts, promoting intense
tubulointerstitial fibrosis. Prompt treatment is mandatory in this setting, with less than 25% renal recovery
typically. Preventing irreversible renal injury by FLCs requires a combination of a chemotherapeutic regimen to arrest
their ongoing production, in addition to a means of effecting their prompt removal.

Plasmapheresis has been advocated as a method of FLC removal in patients with AKI secondary to cast nephropathy, with
observational studies and some randomised control trials reporting successful results

1,2
. However, a recent systematic

review did not suggest any benefit of plasmapheresis over chemotherapy alone in these patients in terms of survival or
recovery from dialysis

3
. Focus has now changed to using extended haemodialysis with a large pore, protein permeable

filter that allows removal of serum FLCs, so called high cut-off haemodialysis. Whereas most high-flux dialysis
filters have a molecular weight (MW) cut-off of 10kDa, the MW cut-off of this filter at 50kDa is just below albumin
(65kDa) thereby facilitating the removal of the kappa (22.5kDa) or lambda (45kDa) FLCs. This method has been shown to
be superior to plasmapheresis in terms of FLC elimination

4
, which may be related to the long duration of treatment (8

hours) which improves clearance of FLCs as they redistribute from extra- to intra-vascular compartments during
treatment (80% of middle weight molecules are extra-vascular at any one time). It should be emphasised that FLC
reduction with HCO-HD alone is insufficient, and effective treatment (e.g. bortezomib) to reduce FLC production is
essential.

In this instance, HCO-HD was perhaps continued beyond the necessary interval, to ensure the FLC burden was low, and
remained low. This was due to lag-time in receiving FLC titres from an external laboratory. Although HCO-HD represents
a significant commitment in terms of resources at the outset, this is likely to be more than offset by the fact that
the patient does not need to remain on haemodialysis indefinitely. An observational study has already shown promising
results with combined HCO-HD and chemotherapy, particularly regarding rates of renal recovery and achieving dialysis
independence

5
. A prospective, randomised comparison of HCO-HD versus standard high flux haemodialysis, both in

conjunction with bortezomib-based chemotherapy, in patients with de novo MM and dialysis dependency at presentation is
currently in progress

6
. In conclusion, the use of HCO-HD in combination with bortezomib-based chemotherapy proved

highly effective in achieving early restoration of renal function in a case of dialysis dependent myeloma cast
nephropathy. This is in keeping with recent encouraging results in a group with historically poor outcomes.
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