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Background and objectives: Extended hemodialysis using a high cut-off dialyzer (HCO-HD) removes large quantities of free
light chains in patients with multiple myeloma. However, the clinical utility of this method is uncertain. This study assessed
the combination of chemotherapy and HCO-HD on serum free light chain concentrations and renal recovery in patients with
myeloma kidney (cast nephropathy) and dialysis-dependent acute renal failure.

Design, setting, participants, & measurements: An open-label study of the relationship between free light chain levels and
clinical outcomes in 19 patients treated with standard chemotherapy regimens and HCO-HD.

Results: There were sustained early reductions in serum free light chain concentrations (median 85% [range 50 to 97]) in 13
patients. These 13 patients became dialysis independent at a median of 27 d (range 13 to 120). Six patients had chemotherapy
interrupted because of early infections and did not achieve sustained early free light chain reductions; one of these patients
recovered renal function (at 105 d) the remaining 5 patients did not recover renal function. Patients who recovered renal
function had a significantly improved survival (P < 0.012).

Conclusion: In dialysis-dependent acute renal failure secondary to myeloma kidney, patients who received uninterrupted
chemotherapy and extended HCO-HD had sustained reductions in serum free light chain concentrations and recovered
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independent renal function.

ree light chains (FLCs) are by-products of intact Ig syn-
F thesis and, under physiologic circumstances, are rapidly
removed from the circulation by renal clearance. In
patients with multiple myeloma, however, the clonal prolifer-
ation of plasma cells may result in serum concentrations of
monoclonal FLCs several thousand times higher than normal
(1). These high concentrations may result in cast nephropathy
(myeloma kidney) which accounts for around 70% of dialysis-
dependent renal failure in multiple myeloma patients
(Winearls [14 of 20], 2; Montseny [22 of 43] (3); Innes [11 of 14]
(4); Magee [16 of 21] (5). This is associated with high morbidity
and mortality (6-9). Patient outcomes improve, however, if the
renal function recovers (10). The published studies that report
renal outcomes are presented in Table 1. The majority of the
patients included in these studies did not require dialysis at
presentation and/or had no renal histology reported; of pa-
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tients with biopsy-proven cast nephropathy and dialysis-de-
pendent renal failure, fewer than 25% became independent of
dialysis (3,5,6,19). Only one of these studies also reported se-
rum FLC concentrations (19).

In an attempt to improve outcomes, direct removal of FLCs
by plasma exchange (PE) has been studied (11,12). A recent
randomized controlled trial of 97 patients with multiple my-
eloma and acute renal failure failed, however, to demonstrate
any clinical benefit (15). In this study, renal biopsies were not
reported, serum FLC concentrations were not quantified, and
the majority of patients were not dialysis dependent at presen-
tation (20). Furthermore, PE does not result in sustained reduc-
tions in serum FLC concentrations, as demonstrated by both
clinical observations (21) and mathematical modeling (22).
Leung et al. recently demonstrated that patients with cast ne-
phropathy are more likely to recover renal function if a 50%
decrease in serum FLC concentrations is achieved (19). How-
ever, they failed to demonstrate any relationship between the
amount of plasma exchange received and the degree of reduc-
tion in FLC concentrations (P = 0.9) or the renal response (P =
0.28).

To provide an alternative approach to plasma exchange for
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direct FLC removal, we recently assessed the utility of extended
hemodialysis (HD), using a high cut-off (HCO) dialyzer (1).
Detailed mathematical modeling showed HCO-HD to be far
more effective for FLC removal than PE. In a pilot study,
induction chemotherapy in combination with extended treat-
ment by HCO-HD resulted in sustained reductions in serum
FLC concentrations in three of five patients. These three pa-
tients subsequently became independent of dialysis.

The aims of the current study were, first, to determine
whether chemotherapy in combination with FLC removal by
HCO-HD resulted in sustained reductions in serum FLC con-
centrations in a cohort of patients with cast nephropathy; sec-
ond, to relate changes in serum FLC levels to renal recovery.

Materials and Methods

This single-center, prospective, pilot study was undertaken between
April 2006 and May 2008. The study was approved by the Solihull and
South Birmingham Research Ethics Committees and the Research and
Development Department of University Hospital Birmingham National
Health Service Foundation Trust. The study fully adheres to the Dec-
laration of Helsinki, and all patients gave informed oral and written
consent. Patient data were coded and stored anonymously.

Study Populations

During the study period, 27 patients with multiple myeloma and
dialysis-dependent renal failure presented or were referred to our unit
(from regional centers). Dialysis-dependent renal failure was defined as
an estimated GFR of < 15 mls/min/1.73 m?2, as calculated by the
abbreviated MDRD equation (23). Twenty-four of the patients were
assessed for the pathogenesis of their acute renal failure by renal
biopsy. In three patients, renal biopsy was contraindicated: in two
because of low platelet counts (< 60 X 10°/L), and in one because of
urinary tract obstruction. Renal histology showed cast nephropathy in
22 cases, acute interstitial nephritis in one case, and acute tubular
necrosis in one case. Patients with biopsy-proven cast nephropathy
were then considered for FLC removal HD as an adjunct to chemother-
apy. Three patients were excluded: two because of relapsing disease at
presentation which was not suitable for new therapies and one because
of dementia. Nineteen patients with cast nephropathy were ap-
proached and agreed to inclusion in the FLC removal HD study.
Sixteen patients had de novo multiple myeloma, and the remaining three
had relapsing disease. One additional patient with a heavy serum FLC
load (26 g/L), who did not undergo a renal biopsy (because of a low
platelet count), received FLC removal HD and induction chemother-
apy. The pathway for the patient cohort from presentation with renal
failure is shown in Figure 1.

Chemotherapy Regimes

Cyclophosphamide (seven patients), thalidomide (14 patients), vin-
cristine/doxorubicin (one patient), and high dose dexamethasone (all
patients) were the principal chemotherapies used for patients with de
novo multiple myeloma in the study group. Patients with relapsing
multiple myeloma received bortezomib in combination with doxorubi-
cin and high-dose dexamethasone.

FLC Removal by HCO-HD

FLC removal HD was undertaken using extended HD with the
Gambro HCO 1100 dialyzer (Gambro Dialysatoren GmbH, Hechingen,
Germany). Two HCO 1100 dialyzers were used in series as described
previously (1). Blood and dialysate flow rates were 250 ml/min and 500
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27 Patients with dialysis dependent acute renal
failure and multiple myeloma

Renal biopsy contraindicated:
1 patient urinary obstruction
2 patients low platelet counts

v

24 patients underwent renal biopsy

Other pathologies:
I patient acute interstitial nephritis
1 patient acute tubular necrosis

v

22 patients with cast nephropathy on
biopsy

3 patients not suitable for further study
1 patient was demented
2 patients palliated

v v

1 patient with low platelet

count received HCO dialysis received HCO dialysis

‘ 19 patients with cast nephropathy

withheld

—

6 patients had chemotherapy ‘

5 patients remained
dialysis dependent

v v

Patient became
independent of dialysis

Figure 1. Schematic of patients assessed for and treated with
free light chain (FLC) removal hemodialysis (HD).

13 patients completed FLC removal
HD period.
All became independent of dialysis

1 patient became
independent of
dialysis

ml/min, respectively. Fluid removal was determined on clinical
grounds by the supervising clinician, with the aim not to dehydrate the
patient. Hemodiafiltration was not used. A dialysis schedule of eight
hours daily for five days, eight hours on alternate days for the next 12 d,
then six hours three times per week was followed. Extended dialysis
periods were supported by the regular replacement of human albumin
solution, magnesium, and calcium by protocol. Previous experience has
demonstrated that all patients receiving extended HCO-HD will re-
quire human albumin solution to replace that lost, and many will also
require magnesium and calcium replacement (24). Therefore, 40 g of
salt-poor human albumin solution was given at the end of every 8-h
dialysis session. If predialysis serum concentrations of magnesium or
calcium were low, intravenous magnesium was given at the end of
dialysis and oral calcium was supplemented, respectively. FLC removal
HD was continued until the patients became independent of dialysis.
At 6 wk, patients who remained dialysis dependent were reassessed for
continuation of HCO-HD. Renal recovery was defined as being clini-
cally independent of dialysis 2 wk after the last dialysis session, as
determined by the supervising nephrologist, with a minimum esti-
mated GFR of > 10 ml/min/1.73 m?.

Serum FLC Concentrations After Combined Chemotherapy
and HCO-HD

Serum k and A FLC concentrations were measured by nephelometry,
on a Dade-Behring BNII Analyzer, using a particle-enhanced, high
specificity, homogeneous immunoassay (FREELITE, The Binding Site,
Birmingham, UK) (25). Normal serum reference ranges used were k: 7.3
mg/L (range 3.3 to 19.4) and A: 12.7 mg/L (range 5.7 to 26.3), with an
assay sensitivity of < 1 mg/L (26). The percentage reductions in the
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monoclonal serum FLC concentrations achieved by extended HCO-HD
were assessed at 5, 12, and 21 d after the commencement of treatment.

A two-compartment mathematical model, previously described, was
used to calculate the FLC production rates at the above-referenced time
points (1,22). Briefly, this consisted off intra- and extravascular com-
partments. FLCs are produced by the bone marrow into the intravas-
cular compartment and removed from both compartments by the re-
ticuloendothelium at previously calculated rate constants. For the
calculations, clearance of FLCs from the intravascular compartment by
the kidneys was 0 ml/min, and direct removal by HCO-HD was based
on previously calculated rate constants .

Statistical Analysis

The statistical package SPSS (version 14.0) was used to analyze
results. Nonparametric results were expressed as medians with ranges.
Comparisons between clinical outcome groups were analyzed by the
Mann-Whitney U test. Reductions in serum FLC concentrations were
compared using the Kruskal-Wallis test. Rates of renal recovery and
survival were assessed using Kaplan-Meier estimates.

Results

During the study period, 27 patients with multiple myeloma
and dialysis-dependent acute renal failure presented or were
referred to our center. Nineteen of these patients met study
criteria (Figure 1). Table 2 presents the demographic and base-
line biochemical and immunological characteristics of the study
population. Table 3 provides a detailed description of the 19
study patients’ demographics, myeloma type (including FLC
concentrations), renal presentation, and outcomes.

Safety and Tolerability of Induction Chemotherapy and FLC
Removal HD

In the first 6 wk of treatment, six patients had chemotherapy
interrupted because of complications, which were predominantly
infections; these are documented in Table 4. Two of these patients
had chemotherapy restarted within the first 6 wk, two died, and
two had chemotherapy restarted after the first 6 wk.

Thirteen patients completed 6 wk of uninterrupted treat-
ment. Three of these patients had infections (two urinary tract
and one line related) that did not necessitate suspension of
chemotherapy. Two of the three relapsing patients treated with

Table 2. Summary of the demographics and presenting
features of study population

Feature Study group (n = 19)

Age, years 60 (38 to 81)
Male gender, % 74%
Presenting creatinine, umol/L 714 (427 to 1508)
Presenting eGFR 7 (3 to 13)
Patients with k FLCs, % 50%

Presenting serum FLC 2.6 (0.8 to 69)

concentration, g/L

Data are shown as median (range). eGFR, estimated
glomerular filtration rate (ml/min/1.73 m?, calculated by the
four-variable MDRD equation) (15).
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bortezomib developed grade 2 sensory neuropathy, a recog-
nized side-effect, and treatment was not stopped.

The FLC removal HD was well tolerated by all patients, with
no unexpected adverse events related to the dialysis. All pa-
tients received human albumin solution at the end of each
dialysis session, 15 patients required intermittent magnesium
supplementation, and 12 required calcium replacement. There
were no noninfective complications related to venous access or
anticoagulation.

Reductions in Serum FLC Concentrations After Combined
Chemotherapy and FLC Removal HCO-HD

There were sustained early reductions in serum FLC concen-
trations in 13 of the 19 study patients. The 13 patients who
achieved sustained reductions in serum FLC concentrations
were those who had uninterrupted courses of chemotherapy.
The six patients who did not achieve sustained early reductions
in serum FLC concentrations all had chemotherapy interrupted
for variable periods, because of complications, principally in-
fective. The results of these six patients were compared with the
13 patients who completed the treatment period without a
break in chemotherapy. The details of the FLC removal
HCO-HD received are presented in Table 5. There were no
significant differences in the amount of dialysis received be-
tween the two groups with respect to number of dialysis ses-
sions (P = 0.3), hours per day of HCO-HD during the first 21
treatment days (P = 0.5), and the total duration of FLC removal
HCO-HD (P = 0.62). The effectiveness of FLC removal
HCO-HD sessions was comparable between the groups. Me-
dian percentage reductions in serum FLC concentrations for
single dialysis sessions for patients who received uninterrupted
chemotherapy and interrupted chemotherapy for elevated «
FLCs, were 69% (range 45 to 84) and 65% (41-70) (P < 0.2)
respectively, and for elevated A FLCs were 71% (60-90) and
72% (60-92) (P < 0.45) respectively. Figure 2 presents the
predialysis serum FLC concentrations for the two groups at
days 5, 12, and 21 as percentages of the presenting value.
Mathematical modeling demonstrated that the failure to reduce
serum concentrations in patients who had chemotherapy with-
held was due to sustained high production rates of FLCs,
compared with patients who had uninterrupted therapy (me-
dian 266% [range 98 to 433]) of presenting production rate
versus median 1% [range O to 16] at day 12, respectively).

Renal Recovery Rates, Resolution of Cast Nephropathy, and
Patient Survival

On an intention-to-treat basis, patients receiving chemother-
apy and FLC removal HD had a high rate of dialysis indepen-
dence (14 of 19; Figure 3). This rate was higher than that
observed in previous studies in which patients have dialysis-
dependent acute renal failure and renal histology is cast ne-
phropathy (Table 1). Twelve of the 14 HCO-HD patients who
became independent of dialysis had achieved sustained early
reductions in serum concentrations of FLCs. In this group,
independence from dialysis occurred at a median of 24 d (range
8 to 58). At 3 mo after following the commencement of treat-
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Table 4. Complications within the study population, necessitating early withdrawal of chemotherapy

Chemotherapy .
Patient Myeloma Complications (day) Chemotherapy Wliztisi?ﬁleg 6- ° ﬁeS?arfedpy Cause of Death
Number Withheld (day) wk Treatment After the First (day)
. 6 wk
Period®
1 De novo Line sepsis (19), LRTI Thal/Dex (27) No Yes Progressive
(39) disease (331)
2 De novo Line sepsis (14), ACS Dex (14), Thal No Yes Progressive
(30) (30) disease (220)
3 De novo ACS (8), line sepsis Thal (8), Dex  Dex (27) n/a Fungal pneumonia
9 ) (35)
4 De novo Pneumonia (3) Thal/Dex (3) No n/a Intracranial
hemorrhage (21)
5 Relapsing Neutropenic sepsis Dex (14)° Yes (30) — Progressive
(14), LRTI + AF disease (53)°
(20)
19 De novo  Dermatitis (35) Thal (36) Yesd — n/a

Complications that resulted in early withdrawal of chemotherapy were predominantly infections. LRTI, lower respiratory
tract infection; ACS, acute coronary syndrome; AF, atrial fibrillation; Thal, thalidomide; Dex, dexamethasone; n/a-not
applicable.

*Four of five patients did not have chemotherapy restarted during the 6-wk treatment period. "Patient was also receiving
bortezomib, which was not stopped. “The patient subsequently opted for palliative care after no response to chemotherapy.
dPatient developed a severe dermatitis that improved on stopping thalidomide. Dexamethasone was never withheld, and
cyclophosphamide was started when thalidomide was withdrawn. Subsequently the patient received bortezomib. Because of
poor response to treatment, the patient became independent of dialysis at 105 days.

Table 5. Description of the free light chain (FLC) removal hemodialysis (HD) received by the study population

No. of FLC Removal No. of Days FLC No. of Hours of

Group HD Sessions Removal HD FLC Removal
Received Received HD?
Patients completing treatment period (n = 13) 14 (3-46) 24 (5-105) 4.3 (3-5.6)
Patients not completing treatment period (n = 6) 22 (3-29) 30 (5-58) 4.6 (3.5-5.7)
P 0.3 0.62 0.5

Patients who completed the study period of combined chemotherapy and FLC removal HD are compared with those who
had chemotherapy withheld. There were no significant differences in the dialysis received between these populations. Data is

reported as median (range).
“During the first 21 days of treatment.

ment, these 13 patients had a median estimated GFR of 40ml/
min (range 11 to 83).

At 6 wk, three patients were still receiving HCO-HD; one had
achieved a sustained reduction in serum FLC concentrations
(patient 15) and was converted to standard high-flux dialysis.
This patient became independent of dialysis at 120 d. The two
patients who did not achieve sustained reductions in serum
FLC concentrations were both continued on HCO-HD. One
became independent of dialysis at 56 d; the other, 105 d. Two
patients had HCO-HD discontinued before 6 wk because it was
felt there was a low probability of future recovery in function;
one of these patients was converted to a standard high-flux
hemodialysis; the other opted for palliative care at this stage.

Kaplan-Meier survival analysis demonstrated that early
interruption of chemotherapy was associated with signifi-
cantly worse outcome (P < 0.002) (Figure 4). The median

survival for the patients who had chemotherapy stopped
was 53 d (range 21 to 331), whereas all patients who did not
have chemotherapy stopped were alive at a median fol-
low-up of 360 d (range 150 to 630; P < 0.02). An additional
patient who was not included in the analysis because a renal
biopsy was not taken, but who received the combined pro-
tocol of HCO-HD with uninterrupted chemotherapy, recov-
ered renal function at 21 d

Discussion

The purpose of this study was to assess the combination of
chemotherapy and HCO-HD on serum FLC concentrations in
multiple myeloma patients with dialysis-dependent renal fail-
ure secondary to cast nephropathy. We also sought to deter-
mine the relationship between changes in FLC concentrations
and renal recovery.
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Figure 2. Comparison of reductions in serum FLC concentra-
tions at 5, 12, and 21 d. Results presented as patients who
completed FLC removal HD with (clear boxes, n = 6) and
without (shaded boxes, n = 13) a break in their chemotherapy.
Patients with uninterrupted chemotherapy had a more rapid
and sustained reduction in their serum concentrations of FLCs,
P < 0.0001. The median percentage of presenting FLC concen-
tration at day 5 was 63% (range 49 to 100); day 12, 81% (range
43 to 100); and day 21, 94% (range 43 to 100) in patients with
interrupted chemotherapy; compared with 39% (range 29 to
63), 30% (range 12 to 73), and 15% (range 5 to 59) in those
patients with uninterrupted chemotherapy.
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Figure 3. Renal recovery rates of patients who received chemo-
therapy and FLC removal hemodialysis. Fourteen of the 19
patients who received FLC removal HD became independent of
dialysis at a median of 28 d (range 13 to 120).
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Figure 4. Kaplan-Meier survival analysis of patients treated
with chemotherapy and FLC removal HD. Patients who devel-
oped complications requiring early interruption of chemother-
apy (solid line, n = 6) had a significantly reduced survival
compared with patients who received uninterrupted chemo-
therapy (broken line, n = 13); P < 0.001.

All of the patients had elevated serum FLC concentrations
and cast nephropathy confirmed on biopsy. Thirteen patients
(68%) received uninterrupted FLC removal HD and chemother-
apy. All 13 achieved sustained reductions in serum FLC con-
centrations and recovered sufficient renal function to become
independent of dialysis. Six patients (29%) had chemotherapy
temporarily withheld or discontinued because of early compli-
cations, principally infections. These patients did not achieve
sustained early reductions in serum FLCs concentrations de-
spite effective removal of FLCs by HCO-HD. Only one of these
patients subsequently became independent of dialysis. This
occurred after she achieved a late reduction in serum FLC
concentration after bortezomib therapy. These results support
the finding of previous mathematical modeling which indi-
cated that sustained reductions in serum FLC concentrations
require effective chemotherapy. Direct removal of FLCs by
HCO-HD in this setting may then lead to more rapid lowering
of FLCs (1). However, it is not clear that HCO-HD will provide
an additional clinical benefit over standard high-flux HD.

The theoretical basis for any clinical benefit of serum FLC
removal depends on the principle that a rapid reduction of
serum concentrations may facilitate renal recovery in patients
with FLC-induced acute kidney injury. In reports of patients
with multiple myeloma and dialysis-dependent acute renal
failure for whom renal histology is known, cast nephropathy
represents from 57% to 78% of the pathologic diagnoses (2-5).
These results are consistent with our findings of cast nephrop-
athy in 91% of patients in whom renal biopsies were per-
formed. Cast nephropathy is a direct consequence of elevated
concentrations of monoclonal serum FLCs. FLCs are freely
filtered by glomeruli and coprecipitate with Tamm-Horsfall
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protein to form distal tubular casts that cause intranephronal
obstruction (27). In addition, monoclonal FLCs also exhibit
direct cytotoxicity to tubular epithelial cells (28,29).

Historically, patients with multiple myeloma and renal fail-
ure were treated with combinations of alkylating agents and
steroids; by the time of the Clark plasma exchange study, the
combination of vincrisitine, doxorubicin, and dexamethasone
was becoming the standard of care. Recent interest, however,
has focused on the use of novel therapeutic agents, particularly
bortezomib, in the hope of establishing improved clinical out-
comes (16-18,30,31). Early data are encouraging; Ludwig et al.
treated eight patients with GFRs of < 20 ml/min, and five
improved (16). None of these patients required dialysis at pre-
sentation. Kastritis et al. treated 15 patients with good results,
including 10 patients who were classified as requiring dialysis;
8 of these recovered renal function (17). However, in the largest
study of patients with dialysis-dependent renal failure (n = 25)
the use of bortezomib was associated with fewer than 20% of
subjects becoming dialysis-independent (18). In these three
studies, no renal histology or serum FLC concentrations were
reported.

As presented in Table 1 the historical outcomes for patients
with renal failure complicating multiple myeloma vary greatly.
This makes a direct comparison of the results of this study with
historical results difficult. However, key principals can be de-
termined. First, there are many potential causes of acute renal
failure in patients with multiple myeloma, and many of these
trials did not report renal biopsies. Therefore, direct compari-
sons of the outcomes of these study populations are difficult.
Second, the timing of the intervention is important. Chanan-
Khan et al. treated patients who were already dialysis depen-
dent, as were our population, in contrast to the earlier renal
injuries of Ludwig et al. and some of the patients reported by
Kastritis et al. Patients who present with a less severe renal
injury are more likely to have an improvement or stabilization
in renal function with appropriate intervention. Third, histori-
cally, the combination of dialysis dependence and FLC-induced
renal pathology confirmed by renal histology is associated with
very poor renal outcomes (Table 1). The indication from un-
controlled studies is that newer chemotherapy drugs may be
improving outcomes. If the current chemotherapy standard of
care for dialysis-dependent acute renal failure and myeloma
kidney becomes bortezomib based, the role of FLC removal by
HCO-HD still warrants further investigation as an adjunct to
chemotherapy; even with effective chemotherapy, serum FLC
concentrations may remain above the level required for cast
formation for several weeks. Animal models demonstrate that
after 1 mo of obstruction by casts, irreversible damage occurs to
a nephron (32). This indicates that there is a short window of
opportunity for directed therapy to reduce serum FLC concen-
trations and facilitate renal recovery. In support of this theory,
Leung et al. have recently demonstrated that in this setting the
majority of patients who recovered renal function achieve a
reduction in serum FLC concentrations of > 50% (19). Similarly,
in this study, all patients who became independent of hemodi-
alysis achieved a > 50% reduction in serum FLC concentra-
tions, and 11 of 14 had a > 75% reduction.
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The limitations of this current study principally relate to its
design as a proof of principal (pilot) study. The study design
did not include a control group; therefore, definitive conclu-
sions of possible clinical benefits of HCO-HD cannot be made
as yet. The experience reported in this paper and elsewhere
(33,34) has led to the development of a multicenter randomized
control trial. EuLITE (European Trial of Free Light Chain Re-
moval by Extended Hemodialysis in Cast Nephropathy) (35)
aims to recruit 90 patients with cast nephropathy, dialysis-
dependent renal failure, and new myeloma. All patients will
receive bortezomib-based chemotherapy, and patients will be
randomized to FLC removal by HCO-HD or standard dialysis
care. The principal outcome is independence from dialysis at 3
mo from recruitment. The trial is powered to detect a difference
of 30% between the two study arms, allowing for a 10% drop
out. Because plasma exchange remains a treatment option in
this setting (19), a head-to-head trial of FLC removal by HD and
plasma exchange may be subsequently required if the results of
EuLITE demonstrate a benefit.

Conclusion

This study demonstrated that rapid and sustained reductions
in serum FLC concentrations in patients with cast nephropathy
were achieved by effective chemotherapy, with adjunctive FLC
removal HD. On an intention-to-treat basis, 74% of the cohort
became independent of dialysis. A multicenter, randomized
control trial has now commenced to address the hypothesis that
extended HCO-HD increases the percentage of patients with
cast nephropathy who become independent of dialysis.
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