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1 | SUMMARY

Abstract

Myeloma patients presenting with renal failure continue to have a poor prognosis
despite significant advances in anti-myeloma therapy. MERIT was a randomised clin-
ical trial (RCT), set up to evaluate if mechanical reduction of elevated free light chain
levels (FLC) would result in clinical benefit. Completion of the planned seven plasma
exchanges (PEs) in the first 14 days failed to show, for the exchange group, a greater
reduction in FLC or any improvement in dialysis independence at 100 days or subse-
quently. To improve prognosis for these patients requires earlier diagnosis and prompt
anti-myeloma therapy with effectiveness guided by frequent FLC monitoring.
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Myeloma cast nephropathy causes up to 90% of severe acute kidney

injury in myeloma patients and is caused by high levels of nephrotoxic

Myeloma patients presenting with renal failure continue to have a poor monoclonal FLCs [2, 3]. A high proportion of these patients have light
prognosis similar to those with high-risk cytogenetics, and their very chain only (LCO) disease and compared to other paraprotein types
presentation makes them a difficult group of patients to manage [1, 2]. LCO patients present at younger age with more renal damage, skeletal
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fractures and advanced disease stage suggesting delayed diagnosis,
and, in older people missed diagnosis [4].

Early diagnosis and reduction of serum FLC levels (sFLC) is asso-
ciated with renal recovery and improved survival [5, 6]. sFLC can be
lowered by stopping secretion with anti-myeloma therapy and by phys-
ical removal, classically by PE [7]. Two RCTs of PE or not in 29 and
21 patients provided conflicting results and a subsequent RCT in 104
patients showed no benefit to renal recovery or patient survival [8-10].
These trials did not monitor sFLC, and so the efficacy of removal of
FLC by PE was unknown, and even combined, the trials are too small
to establish the clinical benefit or not of PE.

The UK MERIT trial recruited from February 2004, 78 newly diag-
nosed myeloma patients with acute renal failure unresponsive to <3
days treatment with fluid and/or treatment of hypercalcaemia with
bisphosphonate (creatinine >500 mmol/I, urine output <400 ml/d or
requiring dialysis) (Supplementary Material 1). Forty patients were
randomised to no PE and 38 to PE; seven treatments by cytocentrifuga-
tion or plasma filtration (days 1-14; 4 indays 1-7). All patients received
dexamethasone 40 mg days 1-4 and 9-12 and from day 17-100 Vin-
cristine, adriamycin and dexamethasone chemotherapy, or, following
protocol amendment in 2005, treatment as specified at randomisation
by the treating clinician (Supplementary Material 1).

The primary end point was the proportion of patients alive and
dialysis-independent at 100 days. Secondary endpoints included over-
all survival, proportion of patients alive and dialysis independent at 6
and 12 months, eGFR at 15 days, 100 days, 6 months and 12 months,
change in sFLC between 0 and 15 days, response of myeloma to treat-
ment according to standard criteria at 100 days, 6 and 12 months, renal
histology and quality of life. sFLC (mg/l) were measured centrally on
days0, 5, 10, 15 and 100; these levels were compared between the two
treatment arms and between patients alive and dialysis-independent
at 100 days and those who were not.

There were 22/38 patients on dialysis in the PE arm with 25/40 in
the control arm. The two arms were also well balanced with respect to
age, sex, type of myeloma and initial levels of haemoglobin, leucocytes,
neutrophils, platelets, albumin, GFR (patients not on dialysis only), beta
2 microglobulin, corrected calcium, sFLC, bone marrow plasma cells
and International Staging System (Supplementary Material 2). Sixteen
patients had PE by centrifugation and 21 by ultrafiltration (data on
one patient missing); 29 patients received the full seven PEs over 14
days and a further eight received 1, 3, 4, 4, 4, 5, 6 and 6 cycles before
discontinuation.

With 11 patients alive and dialysis independent in the PE group and
11 in the non-PE group at day 100, there was no significant benefit
for PE (p = 0.876), with similar non-significant differences at 6 and 12
months (Supplementary Material 3). Figure 1 shows malignant sFLC
were reduced significantly from base line to day 15 (p < 0.0001), with
further reduction in time but with no difference between the PE and
non-PE arms (Supplementary Material 3). The greatest drop in sFLC
occurred in the first five days (note log scale). For the 18 patients who
were alive and dialysis independent at 100 days, malignant sFLC were
significantly lower than in the patients who were dialysis dependent or

dead (Figure 2, p = 0.019). All patients alive and dialysis independent

at 100 days showed a response in their sFLC, whereas this was not
the case for all dialysis dependent and dead patients (Figure S2B). In
a Cox proportional hazards model with Mental Component Score as a
continuous variable based on 52 patients who completed baseline QoL
assessment before randomization, for every decrease of 1 in the men-
tal component score patients had a decrease of 0.04 in the hazard of
death (p = 0.037).

2 | DISCUSSION

While the prognosis for patients presenting with renal failure has
improved in line with the general improvement in overall survival for
myeloma patients, it is clear there remains an area of largely unmet
need for these patients [11]. Renal failure is strongly associated with
high sFLC, and sFLC are particularly high in LCO myeloma. In previ-
ous MRC UK myeloma RCTs, IgG, IgA and LCO myeloma accounted
for 58%, 28% and 14% of 2592 newly diagnosed myeloma patients
respectively [4]. Twenty-eight percent of IgA and IgG myeloma patients
did not have significant urinary flc excretion, and within this group
only 2% had renal impairment. Eleven percent of I1gG and 13% of IgA
patients had high levels of urine flc excretion (greater than 12 g/g cre-
atinine), and 48% of these patients had renal impairment, similar to a
54% rate of renal impairment in the 60% of LCO patients with greater
than 12 g/l creatinine flc excretion [4]. In a study of 178 patients with
biopsy proven cast nephropathy, 48% were LCO patients and as well
as FLC levels, extent of cast formation and interstitial fibrosis / tubu-
lar atrophy predicted poor renal response [12]. LCO patients account
for half of MERIT patients further emphasising the problem of high
sFLC and delayed diagnosis [4-6]. The Birmingham and Oxford groups
have shown recently it is possible to speed up the diagnostic process
by prompt flagging up of and management of new sFLC results over
500 mg/L[13].

If renal failure cannot be reversed promptly, many patients will
remain or become dialysis dependent with the adverse prognosis this
implies [5-7]. This study has shown that physical removal of FLC be PE
is by comparison with anti-myeloma therapy insignificant in lowering
sFLC. An alternative to PE is haemodialysis for removal of FLC. High-
flux membranes remove some FLC whilst high cut-off (HCO; 50 kDa)
membranes can provide high clearance rates of FLC. Two RCT of these
modalities have shown in 98 and 90 myeloma patients, respectively,
with biopsy proven cast nephropathy, no benefit to renal recovery or
survival at 3 months although in the first reported study fewer patients
in the HCO arm were dialysis dependent at 6 and 12 months [14, 15].

Whilst there is a need for further efforts and studies aimed at this
group, there are persisting challenges in recruiting patients to clinical
trialsin this setting. Such patients are very sick and may struggle to deal
with the challenges of participation in a clinical trial at a stage when
they have so many other pressing issues to face. Cross-disciplinary and
even cross-site coordination is required, creating further hurdles to the
recruitment of patients and implementation of protocols. MERIT faced
the additional issue that after the trial was set up, a range of new ther-

apies were introduced, which were effective in rapidly reducing FLC
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FIGURE 1 Box plots displaying the log-malignant serum free light chain results (mg/l) at each time point for plasma exchange or not cohorts
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production, and clinicians understandably felt these new treatments
were potentially better for patients, and so recruitment to MERIT
slowed. Currently it seems unlikely that further trials involving the
laborious and time consuming option of the physical removal of FLC
will be undertaken in preference to trials of applying anti-myeloma
therapies that rapidly lower FLC secretion.

It is important therefore to report the trials that have been con-
ducted, despite their limitations, so that clinicians have all the evi-
dence available on which to base decisions on best clinical care of
patients. Of the trials investigating physical removal of light chains,

MERIT was the first and most detailed in monitoring of the serum

flc response, and the demonstration that a positive response is
linked to superior outcomes. Close monitoring of such patients dur-
ing the early days of induction could indicate the need for a change
of therapy in refractory patients at an early stage to promote an
effective response. Although MERIT did not succeed in recruiting
the number of patients that had been intended in the original trial
protocol, it has therefore succeeded in adding to the body of evi-
dence about the role of PE in patients with myeloma and severe
renal impairment.

With at least six RCTs now showing little evidence of benefit from

physical removal of sFLC by PE or HCHD, it seems there is little
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FIGURE 2 Rapid reduction in the levels of malignant sFLC from trial entry to day 15. The 18 patients who were alive and dialysis independent
at 100 days had lower FLC levels p = 0.019 than the 34 patients who were dialysis dependent and the seven who died.

enthusiasm for this modality in the modern management of myeloma
with severe renal failure. The available data indicate that rapid diag-
nosis and the immediate institution of highly effective anti-myeloma
therapy are the key to improving the outlook for these patients. Moni-
toring the effectiveness of therapy for lowering sFLC levels in the early
days and weeks should guide treatment choices, and this should be a
major focus for clinical trials in these patients.
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