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ABSTRACT

Introduction: Acute renal failure (ARF) occurs in 12%-20%
of all multiple myeloma (MM) cases, and the survival of
these patients depends on renal function recovery. Renal
function is not recovered in 75% of dialysis-dependent pa-
tients, and their mean survival with replacement therapy
is less than one year. Renal tubular disease is the most fre-
quent cause of renal failure. It is present in more than 55%
of renal failure cases and in 75% of those requiring dialy-
sis. Rapid reduction of free light chain levels in the blood
is necessary in order to recover renal function. One coad-
juvant measure in treating the disease is reducing light
chain levels with plasmapheresis, but its efficacy has not
yet been clearly proven. Our proposal was therefore to use
extended haemodialysis sessions with high cut-off dialysers
(HCO-HD), obtaining a recovery rate of more than 60%.
We present the progress of 6 patients with myeloma and
acute renal failure who were treated with HCO-HD and
the complications associated with using this type of hae-
modialysis. Then, we review the pros and cons of this tech-
nigue. Method: Six patients diagnosed with MM and ARF
requiring dialysis and with serum free light chain levels
above 500mg/l were treated with 8-hour haemodialysis
sessions with an HCO-HD filter. Before and after each ses-
sion, serum free light chain levels were measured by ne-
phelometry; other parameters were recorded as well. At
the same time, patients underwent chemotherapy accor-
ding to protocols. Results: The symptom onset times of the

Correspondence: Guillermo Martin Reyes

Servicio de Nefrologia.

Hospital Regional Universitario Carlos Haya.
Almirante Enriquez, 10, Bajo D, 29017 Malaga. Spain.
gmartinr@senefro.org

3 men and 3 women diagnosed with MM and ARF were
highly variable, from 7 days to more than 1 year. We per-
formed 90 extended sessions with HCO-HD filters, and
each patient underwent between 6 and 40 sessions. Free
light chain levels decreased by a mean of 65% between
treatment onset and completion, except in one patient
who experienced a 12.6% reduction. The mean percenta-
ge of reduction of light chain levels per session was
54.98%+17.27%. A complication occurred during 28% of
the sessions. Of these complications, 48% were due to
system coagulation. There were no major changes in pre-
dialysis albumin, calcium, phosphorous or magnesium le-
vels, although lower values that were not clinically rele-
vant were recorded in one case. Renal function was
recovered in 3 patients, they are alive and dialysis-free. In
biopsied cases that recovered renal function, the specimen
showed tubular nephropathy only. Those patients who
took longer to be diagnosed did not recover their renal
function, and when biopsied, they were diagnosed with
renal tubular disease and light chain deposition disease.
Conclusion: We found extended haemodialysis with HCO-
HD filters to be a reasonable alternative in ARF caused by
renal tubular disease, and achieved a recovery rate of 50%
in our cases. Function recovery was influenced by the elap-
sed time between symptom onset and myeloma diagnosis,
histological findings, promptness of starting chemothe-
rapy, response to chemotherapy, and effectiveness of light
chain extraction. In any case, further studies are needed to
examine new chemotherapy agents and new direct free
light chain removal techniques.

Keywords: Haemodialysis, High cut-off dialysers, Acute re-
nal failure, Multiple myeloma
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Tratamiento con hemodialisis del fracaso renal agudo en
el mieloma multiple con filtros de alto poro (high cut-off)

RESUMEN

Introduccion: El fracaso renal agudo (FRA) en el mieloma
multiple (MM) se presenta entre el 12-20% de los casos y la
supervivencia de estos pacientes depende de la recuperacion
de la funcion renal. El 75% de los pacientes dependientes de
dialisis no recuperan la funcién renal y su supervivencia me-
dia en situacion de tratamiento sustitutivo es inferior al afio.
La nefropatia por cilindros es la causa mas frecuente de fra-
caso renal y acontece en mds del 55% de los casos, y en el
75% de aquellos que requieren dialisis. Para facilitar la recu-
peracion de la funcion renal es imprescindible la disminucion
rapida de los niveles en sangre de cadenas ligeras. Una me-
dida coadyuvante al tratamiento especifico de la enferme-
dad ha sido la reduccidn de estas cadenas ligeras con plas-
maféresis, sin que se haya demostrado claramente su
eficacia, por lo que se ha propuesto el uso de hemodialisis
largas con filtros de alto poro (HCO), consiguiendo una tasa
de recuperacion superior al 60%. Presentamos la evolucion
en seis casos de pacientes con mieloma y fracaso renal agu-
do que fueron tratados con dichos filtros HCO, las complica-
ciones con este tipo de hemodialisis y revisamos los pros y los
contras de esta técnica. Metodologia: Seis pacientes diagnos-
ticados de MM y FRA con necesidad de dialisis y niveles cir-
culantes de cadena ligera por encima de 500 mg/l fueron tra-
tados con hemodiélisis de 8 horas con filtro HCO. Al
comienzo y al final de cada sesion se median las cadenas li-
geras séricas por nefelometria, asi como otros parametros.
Al mismo tiempo los pacientes fueron tratados con quimio-
terapia segun protocolos. Resultados: A tres hombres y tres
mujeres diagnosticados de MM y FRA, con inicio de los sin-
tomas muy variable, desde 7 dias a mas de un afo, se les rea-
lizo 90 sesiones de hemodialisis largas con filtros HCO con un
rango de entre 6 y 40 sesiones. El porcentaje de reduccion
de las cadenas ligeras desde el inicio del tratamiento hasta
su finalizacion fue el 65% de media, excepto en un pacien-
te, que fue del 12,6%. La media del porcentaje de reduccion
de la cadena ligera por sesion fue de 54,98 + 17,27%. En el
28% de las sesiones se registro alguna complicacion. EI 48%
de las complicaciones se debieron a la coagulacion del siste-
ma. No hubo grandes cambios en los niveles de albumina
predialisis, calcio, fésforo y magnesio, aunque en algun caso
se registraron valores disminuidos que no comportaron rele-
vancia clinica. En tres pacientes la funcion renal se recuperd
y permanecen vivos e independientes de la didlisis. En los ca-
sos biopsiados y que recuperaron funcion renal, la nefropa-
tia por cilindros fue pura. Los pacientes que tardaron mas en
ser diagnosticados fueron los pacientes que no recuperaron
funcion renal, y cuando se les efectud biopsia el diagndstico
fue de nefropatia por cilindros mas enfermedad por depdsi-
tos. Conclusion: En nuestra experiencia, la hemodialisis lar-
ga con filtros HCO es una alternativa razonable en el FRA
causado por nefropatia por cilindros, alcanzando en nues-
tros casos una tasa de recuperacion del 50%. En la recupera-
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cion influyeron: el tiempo transcurrido desde el inicio de los
sintomas al diagndstico de mieloma, los hallazgos histologi-
cos, la rapidez de instauracion del tratamiento quimiotera-
pico y su respuesta y la eficacia en la extraccion de cadenas
ligeras. En cualquier caso, son necesarios nuevos estudios con
nuevos agentes quimioterapicos y las nuevas técnicas de ex-
traccion directa de cadenas ligeras.

Palabras clave: Mieloma multiple. Fracaso renal agudo.
Hemodialisis. Filtros de alto poro.

INTRODUCTION

Multiple myeloma (MM) is a plasma cell neoplasm that
causes acute renal failure (ARF) in 12%-20% of cases,
whether as an initial manifestation of the myeloma or during
the course of evolution of the disease following diagnosis.'
The survival of these patients will depend on whether or not
they recover renal function, not only due to the
complications derived from the renal failure itself, but also
from the reduced possibility of access to more effective
treatments.® Renal function is not recovered in 75% of
dialysis-dependent patients,*” and their mean survival on
renal replacement therapy is less than 1 year.®

Cast nephropathy is the most common cause of ARF and plays
a role in over 55% of cases, and 75% of those that require
dialysis.”!* The formation of casts in the distal tubules, caused
by the deposition of light chains and Tamm-Horsfall protein, is
the main cause of renal failure in these patients'"*; as such, it is
essential to rapidly reduce blood levels of free light chains in
order to facilitate the recovery of renal function.”

Chemotherapy treatments for MM have improved
greatly in the last decade, and regimens involving
bortezomib, melphalan, thalidomide, and lenalidomide
have improved the prognosis of these patients.'® One
coadjuvant therapy for this disease has been reducing
free light chain levels using extracorporeal purifying
techniques. Plasmapheresis has been used for many
years to reduce the circulating levels of light chains,
although the efficacy of this treatment in recovering
renal function has not been clearly demonstrated."” This
has caused researchers to search for new techniques that
can effectively remove light chains and improve the
recovery rate of renal function. To this end, Hutchison et
al, using high cut-off (HCO) dialysers and long
haemodialysis sessions (8 hours), have achieved good
results in these patients, with recovery rates over 60%.'

We present the evolution of six patients with myeloma and
acute renal failure that were treated with these HCO filters,
as well as the complications that arise with this type of
haemodialysis, and review the pros and cons of this
technique.
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MATERIAL AND METHOD

Six patients diagnosed with MM and ARF requiring dialysis
and with serum light chain levels >500mg/l were treated
with haemodialysis using HCO 1100® (1m?) or Theralite®
(2.1m?» high cut-off filters made from polyaryl ether
sulfone/polyvinyl pyrrolidone (Gambro Dyalisatorem,
Henchingen, Germany).” These filters are designed to
increase the permeability of substances smaller than 60kD.
The only difference between them is the greater surface area
of the membrane, which increases the efficacy in removing
light chains and produces a greater loss of albumin. We used
Theralite® (2.1m?) filters when they were commercially
available. The haemodialysis sessions involved standard
haemodialysis monitors, lasted for 8 hours, involved a blood
flow of 200ml/min-250ml/min, and had an ultrapure
dialysate flow rate of 500ml/min. Sodium heparin was
applied at 30001IU to start with, and 500IU at each hour. At
the end of each session, 20% albumin was administered
(100cc) along with monosodium phosphate (10ml) and
magnesium sulphate (10ml), following the protocol set out
by Hutchison et al.*® The goal was to perform 5 sessions on
consecutive days, followed by sessions on alternating days
until renal function was recovered or until light chain levels
fell below 500mg/l. Ultrafiltration was programmed
according to the clinical needs of each patient.

Before and after each session, mean free light chain levels
were measured in terms of mg/l using nephelometry
(FREELITE®; The Binding Site, Birmingham, UK),* and
creatinine, albumin, phosphorous, calcium, and magnesium
were measured before each session. These measurements
were also taken after each session in the first patient. In
cases requiring a renal biopsy, an analysis was performed
using a light microscope and immunofluorescence with
standard techniques, including the detection of anti-kappa
and lambda light chain antibodies by immunofluorescence.

originals

We also used a Congo red stain test.

At the same time, patients were treated with chemotherapy
regimens according to the protocols of the haematology
department.

RESULTS

Three men and three women were admitted to the
nephrology department for ARF of an unknown cause and
were finally diagnosed with MM. The characteristics of the
patients are summarised in Table 1. Three patients were
younger than 60 years, and the other three were older than
70. The initial symptoms were bone pain in four cases, one
patient sought treatment for constitutional syndrome, and the
sixth patient was admitted under the diagnosis of
unconfirmed pancreatitis and renal failure. The start of
symptoms varied greatly, between 7 days and over a year (6™
patient). In this patient, a review of the clinical history
revealed that a monoclonal gammopathy and bone infarcts
had been detected one year before, requiring health care, but
with an incomplete analysis. The patients that took the
longest time to be diagnosed were those that did not recover
renal function.

Three patients had kappa light chain myeloma, two had
lambda IgG myeloma, and one had IgA kappa myeloma.
The bone marrow was infiltrated to a varying degree by
plasma cells of an anomalous phenotype that are
characteristic of the disease. Four patients underwent a renal
biopsy: two were diagnosed with cast nephropathy and the
other two were diagnosed with cast nephropathy and light
chain deposition disease. Immunofluorescence was positive
in glomerular samples for light chains in two of the
deposition disease cases, and in the tubules and cylinders of
all four cases. Interstitial damage was mild, and tubular

Table 1. Characteristics of the six patients diagnosed with multiple myeloma

Patient Age Sex Syntoms Time Type of Renal | Bone marrow, | Free light | Recovery
from start of chain biopsy |% plasma cells chain of renal
symptoms levels mg/l | function
to admission
1 54 M Lumbar pain 7 days Kappa CN 72% 12 600 Yes
2 52 F Constitutional syndrome 120 days Kappa CN+DD 15% 683 No
3 79 M Shoulder pain 15 days IgA Kappa NB NB 1080 Yes
4 70 F Side pain 60 days IgG Lambda NB 80% 13 000 No
5 82 M Lumbar pain 45 days IgG Lambda CN 15% 3470 Yes
6 50 F Pancreatitis,
renal failure 1 year Kappa CN + DD 10% 3140 No
DD: deposition disease; M: male; F: female; CN: cast nephropathy; NB: no renal or bone marrow biopsy
Nefrologia 2012;32(1):35-43 37
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reactivity with marked regenerative changes was similar in
all cases. None of the Congo red stain tests resulted positive.
One patient refused the biopsy (case 3), and the health of
another (case 4) negated that possibility. Proteinuria ranged
between 6680mg/dl and 570mg/dl, with no correlation
observed with serum free light chain levels or histological
findings.

The number of days of hospitalisation, days to diagnosis,
days to start of HCO-HD, as well as the number of days
elapsed between hospitalisation and the start of
chemotherapy are shown in Table 2. The first three patients
were treated with vincristine, adriamycin, and
dexamethasone, and the last three were given bortezomib
and melphalan and/or prednisone, according to the protocols
of the haematology department.

It total, the six patients underwent 90 sessions of
haemodialysis, with a range of 6-40 sessions each. The
HCO-HD was interrupted due to: a) renal function recovery
in three cases (cases 1, 3, and 5); b) in case 2, the start of
HCO-HD was delayed several days since the patient had a
large inguinal haematoma following catheterisation of the
femoral vein, and a posteriori analysis showed that light
chain levels had fallen below 500mg/l; c¢) in case 4,
treatment was interrupted upon finding that the patient’s
light chain levels remained above 700mg/l and anuria
continued even after 7 sessions of haemodialysis; and d) in
case 6, treatment was discontinued after 40 sessions of
HCO-HD and three cycles of bortezomib and prednisone in
the absence of a response, with light chains remaining at
2760mg/1 and persistent oliguria.

The percentage reduction in light chain levels from the start
of treatment to the end of treatment in each patient is
summarised in Figure 1, and was very high in all patients

except for patient 6, who did not respond to chemotherapy
treatment, with a small reduction in light chain levels
(12.6%). In the other five patients, levels decreased by over
65%. In 56 sessions in which pre and post-HD light chain
levels were measured, the mean percentage reduction in light
chain levels was 54.98%+17.27% (Figure 2 and 3). There
were no differences in the reduction of lambda and kappa
light chains (kappa: 53.52%+18.6% vs lambda
57.82%+14.2%), or between results when using 1.1m*> HCO
or 2.2m? Theralite® filters (56%+19% vs 53%=*15%,
respectively).

In 25 haemodialysis sessions (28%), several complications/events
were registered. These are discussed in Table 3. On 12 occasions
(48%), the complications were due to system coagulations (8
episodes in patient 6), requiring a suspension of the session on
three occasions. Reduced flow and catheter obstruction were the
causes of 8 other episodes (32%). Other complications were
irrelevant.

There were no major changes in predialysis albumin levels
when using this method, although patients that were treated
using the 2.1m? Theralite® filter had a greater decrease in
albumin, requiring increased doses after dialysis (cases 5 and
6). Although calcium, phosphorous, and magnesium levels
were slightly reduced in several cases, this change had no
clinical significance (Table 4). Other complications in the
evolution of our study patients were: two infections (one
resulted in a positive blood culture for Escherichia coli, the
other one testing negative) and one stroke with complete
recovery.

In three patients, renal function was recovered (cases 1, 3,
and 5), and these patients remain alive and free of dialysis.
Case 1 received a bone marrow transplant and has had
favourable evolution for three and a half years; case 3 has

Table 2. Days to diagnosis and to treatment with HCO, chemotherapy used in the six patients diagnosed with multiple

myeloma
Patient Days Days to Days from No. of HCO Days on Days from Chemotherapy
in hospital diagnosis admission to sessions HCO admission to
start of HCO-HD start of chemoth
1 36 6 15 12 8 VAD
2 56 16 26 11 22 VAD
3 19 13 12 6 VAD
4 24 27 9 Bortezomib-
melphalan
5 57 6 13 14 28 14 Bortezomib-
dexamethasone
6 36 8 11 40 86 14 Bortezomib-
dexamethasone

CT: chemotherapy; VAD: vincristine, adriamycin, and dexamethasone
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Figure 1. Percentage reduction in free light chain levels in the
six patients treated with HCO haemodialysis at the end of
treatment.

been monitored for two years 8 months, and case 5 for 8
months. Of the three cases that did not recover renal
function, one patient died 4 months after starting
haemodialysis; in the other two cases, the patients are still
alive, although they continue to depend on dialysis (case 2: 2
years, 10 months; case 6: 4 months). In the two cases that
did not recover renal function and had undergone a renal
biopsy, cast nephropathy was accompanied by deposition
disease, whereas in the two cases that underwent a biopsy
and recovered renal function, the cast nephropathy was the
sole diagnosis.

DISCUSSION

Based on our experience, patients with MM and ARF with
cast nephropathy can recover renal function through
combined treatment with chemotherapy and long
haemodialysis sessions with HCO filters, as occurred in at
least 50% of the patients in our small study.

Recent studies have demonstrated that a rapid decrease in
free light chain levels with chemotherapy and extracorporeal
techniques is associated with recovered renal function.'*?**
Several studies have evaluated the efficacy of
plasmapheresis in the treatment of myeloma-related renal
failure. The study by Zucchelli et al,* and more importantly,
the study by Johnson* demonstrated a better patient
evolution in those cases that were treated with
plasmapheresis vs those that were not; however, the small
sample size, the fact that not all patients had cast
nephropathy, and the use of different dialysis methods
significantly limited the conclusions made in this study.
Afterwards, Clark'” published a randomised, controlled study
involving 97 patients, the largest study available in the
literature. In this study, plasmapheresis did not achieve
superior results in terms of death, dependence on dialysis,
and glomerular filtration rate (<30%ml/min/1.73m?).
However, Leung” found that plasmapheresis was effective at
recovering renal function (mean time: 2 months) if the renal
damage was due to cast nephropathy and the level of free

Nefrologia 2012;32(1):35-43
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light chains decreased by at least 50%. In summary, the
efficacy of plasmapheresis in myeloma kidney is uncertain at
best, and has yet to be fully upheld as a valid treatment after
the publication of only a small number of studies with few
patients. The reason for this is that plasmapheresis only
purifies the intravascular space (17%) and not at the quantity
necessary to provide a benefit to many patients, since the
reduction in light chain levels depends primarily on the level
of production.’ Furthermore, plasmapheresis cannot be
sustained for a very long time.

Since 2007, the use of long haemodialysis sessions with
membranes that are permeable to proteins has been proposed
in order to increase the extraction rate of light chains up to
90% during three weeks.” In this study, HCO filters
(Gambro) with a cut-off of 45kD were superior to four
different high-flux dialysers (10kD) and two super-flux
dialysers (20kD) in clearing light chains (22.5-31kD). In this
same study, the HCO filter was tested in 11 patients with
myeloma and requiring haemodialysis who underwent
different chemotherapies. Of the 11 patients diagnosed with
cast nephropathy based on a renal biopsy, 5 underwent
dialysis on a daily basis for one week and afterwards on
alternating days; 3 recovering renal function. In the 2
patients that did not recover renal function, infections forced
an interruption of the chemotherapy provided, with a
consequent rebound in light chain levels. Later, these same
authors reported their experience with 19 patients with renal
biopsies showing cast nephropathy, 13 of which recovered
renal function. Of the 6 patients in which chemotherapy had
to be suspended, only one recovered renal function, which
appears to suggest that the extraction of light chains using
this method is only useful when accompanied by a response
to chemotherapy.'®

Following the first experience by Hutchison et al, we started
treating patients with MM and ARF from cast nephropathy
with this method of haemodialysis, with similar results to
those from previous authors. In our six patients, the
extraction of light chains in each long haemodialysis session
with HCO filters reduced light chain levels by 53%-57%,
similar to the results reported by Hutchison. At the end of the
treatment, our patients had experienced decreases of over
70% over the initial values, except for patient number 6,
who, despite the fact that haemodialysis was effective in
reducing light chain levels, did not respond to chemotherapy
and never recovered renal function, as occurred in
Hutchison’s patients.'

We did not observe severe complications during
haemodialysis sessions in our study, and with the
replacement of lost albumin, calcium, phosphates, and
magnesium, we reached acceptable levels in all these
parameters. The use of 2.1m? filters did result in a greater
loss of albumin, which required increased doses to replenish
albumin levels after dialysis sessions, using a double filter.”
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Figure 2. Serum free light chain levels before and after haemodialysis in the six patients

The two infectious complications produced were not
significant, and did not require halting the chemotherapy
regimen.

With regard to the recovery of renal function, our results are
similar to Hutchison’s'®: approximately 60% of patients
recovered renal function using this technique.”? Several
factors influenced these results: 1) the time elapsed between
the start of symptoms and the diagnosis of myeloma. In our
study, the three patients that did not recover renal function
were those that had suffered symptoms for the longest
amount of time (60 days, 120 days, and 1 year). 2)
Histological findings: the 2 patients that underwent a renal
biopsy and did not recover renal function had deposition
disease, in addition to cast nephropathy. This situation
involves a poor prognosis and short life expectancy.” 3) The

40

speed with which chemotherapy treatment is started and the
response to this treatment. 4) The efficacy in removing light
chains in haemodialysis using high cut-off filters. The
possibility of recovery was 80% in patients whose light
chain levels decreased by 60% after three weeks of
treatment.'®

There is still no proven evidence that this technique clearly
contributes to improve survival in patients with MM and cast
nephropathy, or that this type of treatment is superior to
plasmapheresis, which has not demonstrated its effectiveness
either. Currently, a randomised controlled study (EuLITE) is
underway, involving 90 newly diagnosed patients with
myeloma caused by cast nephropathy and dialysis-dependent
renal failure. All patients will receive bortezomib and will be
randomised to treatment with standard haemodialysis or

Nefrologia 2012;32(1):35-43
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Figure 3. Percentage reduction in serum free light chains in the haemodialysis sessions of all six patients

HCO filter haemodialysis. The primary variable is
independence from dialysis after three months of treatment.”’

Table 3. Complications in HCO haemodialysis

If results are favourable for this technique, it will then be
compared with plasmapheresis.

Additionally, one limitation for the use of this technique is
its high economic cost. Grima® recently presented a cost-
effectiveness model comparing the treatment of myeloma
kidney with HCO filters vs standard haemodialysis. This
study found that the treatment of myeloma kidney with long
haemodialysis sessions using HCO filters could substantially
improve renal recovery in patients with multiple myeloma,

Nefrologia 2012;32(1):35-43

Complication No. %
Low flow 7 28%
Catheter obstruction 1 4%
System coagulation 12 48%
Other 5 20%
Total 25 100%
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Table 4. Maximum, minimum, mean, and standard deviation of phosphorous, calcium, magnesium, albumin,

and creatinine values before haemodialysis sessions

Phosphorous (mg/dl) Calcium (mg/dl) Magnesium (mg/dl) Albumin (mg/dl) Creatinine (mg/dl)
Patient (Max|Min| M | = | SD |Max/Min| M | = |SD | Max/Min| M| = | SD |[Max{Min| M| = |SD [Max|Min| M| = | SD
1 + 94189(91| = (02| 21|17 19| £ |01]32]27|29| + [02|82|54|64| |10
2 30(13(20| = [07(97|77|85| = |07 23|17| 20| £+ (03|44|32|38| =+ |05|59|27|39| = |12
3 64 |46|54| + (08(100(78|90| = |09 28|18| 21| £+ [04|45|26|35| + |07 26| 11|17 £ | 06
4 6.7(19(37| + [15]|75|63|68| + |04 23|20| 21| £ [01|33[19|25| + |04 |65|1.7|32 = |14
5 612739 = [11](80|6.1|70| = |06 26|14 21| £+ [03|23[1.7]20| = |02|92|35|58| = |18
6 63(23|38| =+ [11]95|63(84| =+ |0.7|38|20| 26| £+ |[05(33[27|3.0| = [02|71|24|46| = |14

SD: standard deviation; Max: maximum values; M: mean; Min: minimum values

compared to the standard haemodialysis. This results in an
improved life expectancy and overall savings, without the
need for chronic haemodialysis. The model predicts a mean
survival of 19.92 months in patients treated with standard
haemodialysis vs 33.9 months using the new technique, with
a total savings of 6000 pounds sterling per patient.

In conclusion, the poor prognosis of patients with MM
and ARF due to cast nephropathy requiring dialysis, the
relationship between reduced light chain levels and the
recovery of renal function suggest the potential benefit
of early chemotherapy combined with a method for the
extra-corporeal removal of light chains that is effective
and can be maintained over time. Long haemodialysis
sessions with HCO filters are a reasonable option,
although new studies involving new chemotherapy
agents and new direct extraction methods of light chains
are needed.

Conflicts of interest
The authors declare potential conflicts of interest:
The author(s) are paid for conferences.

The author(s) receive a travel bursary/allowance.

REFERENCES

1. Kyle RA, Gertz MA, Witzig TE, Lust JA, Lacy MQ, Dispenzieri A, et
al. Review of 1027 patients with newly diagnosed multiple
myeloma. Mayo Clin Proc 2003;78:21-33.

2. Knudsen LM, Hjorth M, Hippe E. Renal failure in multiple
myeloma: reversibility and impact on prognosis. Eur J Haematol
2000;65:175-81.

3. Blade J, Ferndndez-Llama P, Bosch F, Montoliu J, Lens XM,
Montoto S, et al. Renal failure in multiple myeloma: presenting

42

features and predictors of outcome in 94 patients from a single
institution. Arch Intern Med 1998;158:1889-93.

4. Winearls CG. Acute myeloma kidney. Kidney Int 1995;48:1347-
61.

5. Magee C, Vella JP, Tormey W, Walshe JJ. Multiple myeloma and
renal failure: One center’s experience. Ren Fail 1998;20:597-606.

6. Innes A, Cuthbert RJ, Russell NH, Morgan AG, Burden RP.
Intensive treatment of renal failure in patients with myeloma. Clin
Lab Haematol 1994;16:149-56.

7. Montseny JJ, Kleinknecht D, Meyrier A, Vanhille P, Simon P, Pruna
A, et al. Long-term outcome according to renal histological
lesions in 118 patients with monoclonal gammopathies. Nephrol
Dial Transplant 1998;13:1438-45.

8. Martin Reyes G, Valera A, Frutos MA, Ramos B, Ordofiez V,
Lépez de Novales E. Survival of myeloma patients treated with
dialysis. Nefrologia 2003;23(2):131-6.

9. Sanders PW. Renal involvement in plasma cell dyscrasias. Curr
Opin Nephrol Hypertens 1993;2(2):246-52.

10. Ivany. B. Frequency of light chain deposition nephropathy relative

to renal amyloidosis and Bence Jones cast nephropathy in a

necropsy study of patients with myeloma. Arch Pathol Lab Med

1990;114:986-7.

Bouvet JP, Frot JC, Ducaylar A, Benlarhache C, Muller F.

[Gammopathies with oligoclonal electrophoretic patterns.

Incidence, immunochemical nature and association with

neoplastic pathology]. Presse Med 1983;12:2511-4.

Sanders PW, Herrera GA, Chen A, Booker BB, Galla JH.

Differential nephrotoxicity of low molecular weight proteins

11.

12.

including Bence Jones proteins in the perfused rat nephron in
vivo. J Clin Invest 1988;82:2086-96.

Leboulleux M, Lelongt B, Mougenot B, Touchard G, Makdassi R,
Rocca A, et al. Protease resistance and binding of Ig light chains
in myeloma-associated tubulopathies. Kidney Int 1995;48:72-9.
Basnayake K, Stringer SJ, Hutchison CA, Cockwell P. The biology
of immunoglobulin free light chains and kidney injury. Kidney
International 2011;79:1289-301.

Leung N, Gertz MA, Zeldenrust SR, Rajkumar SV, Dispenzieri A,
Fervenza FC, et al. Improvement of cast nephropathy with plasma

13.

14.

15.

exchange depends on the diagnosis and on reduction of serum
free light chains. Kidney Int 2008;73:1282-8.

Nefrologia 2012;32(1):35-43

o



11094-1

8/2/12

12:36 Pagina 43

4

Guillermo Martin-Reyes et al. Acute renal failure in multiple myeloma

20.

21.

. Dimopoulos MA, Richardson PG, Schlag R. VMP (Bortezomib,

Melphalan, and Prednisone) is active and well tolerated in newly
diagnosed patients with multiple myeloma with moderately
impaired renal function, and results in reversal of renal
impairment: cohort analysis of the phase Ill VISTA study. J Clin
Oncol 2009;27(36):6086-93.

. Clark, WF, Stewart, AK, Rock, GA, Sternbach M, Sutton DM,

Barrett BJ, et al. Plasma exchange when myeloma presents as
acute renal failure: a randomized, controlled trial. Ann Intern Med
2005;143:777.

. Hutchison CA, Bradwell A, Cook M, Basnayake K, Basu S,

Harding S, et al. Treatment of Acute Renal Failure Secondary to
Multiple Myeloma with Chemotherapy and Extended High Cut-
Off Hemodialysis. Clin J Am Soc Nephrol 2009;4(4):745-54.

. Morgera S, Haase M, Kuss T, Vargas-Hein O, Zuckermann-Becker

H, Melzar C, et al. Pilot study on the effects of high cutoff
hemofiltration on the need for norepinephrine in septic patients
with acute renal failure. Crit Care Med 2006;34(8):2099-104.
Hutchison CA, Cockwell P, Reid S, Chandler K, Mead GP, Harrison
J, et al. Efficient removal of immunoglobulin free light chains by
hemodialysis for multiple myeloma: In-vitro and in-vivo studies. J
Am Soc Nephrol 2007;18:886-95.

Bradwell AR, Carr-Smith HD, Mead GP, Tang LX, Showell PJ,
Drayson MT, et al. Highly sensitive automated immunoassay for

22.

23.

24.

25.

26.

27.

28.

originals

Hutchison CA, Cockwell P, Stringer S, Bradwell A, Cook M, Gertz
MA, et al. Early reduction of serum-free light chains associates
with renal recovery in myeloma kidney. J Am Soc Nephrol
2011;22:1129-36.

Zucchelli P, Pasquali S, Cagnoli L, Ferrari G. Controlled plasma
exchange trial in acute renal failure due to multiple myeloma.
Kidney Int 1988;33:1175.

Johnson WIJ, Kyle RA, Pineda AA, O'Brien PC, Holley KE.
Treatment of renal failure associated with multiple myeloma.
Plasmapheresis, hemodialysis, and chemotherapy. Arch Intern
Med 1990;150:863-9.

Hutchison CA, Harding S, Mead G, Goehl H, Storr M, Bradwell A,
et al. Serum free-light chain removal by high cutoff hemodialysis:
optimizing removal and Artif  Organs
2008;32(12):910-7.

Lin J, Markowitz GS, Valeri AM, Kambham N, Sherman Wh, Appel
GB, et al. Renal monoclonal immunoglobulin deposition disease:
the disease spectrum. J Am Soc Nephrol 2001;12:1482-92.
Hutchison CA, Cook M, Heyne N, Weisel K, Billingham L,
Bradwell A, et al. European trial of free light chain removal by
extended haemodialysis in cast nephropathy (EuLITE): a
randomized controlled trial. Trials 2008;9:55.

Grima DT, Hutchison CA. Modelled cost-effectiveness of high cut-
off haemodialysis compared to standard haemodialysis in the

supportive care.

immunoglobulin  FLCs in serum and urine. Clin Chem management of myeloma kidney. Curr Med Res Opin
2001,;47:673-80. 2011;27(2):383-91.

Sent for review:19 Jul. 2011 | Accepted: 3 Nov. 2011

Nefrologia 2012;32(1):35-43 43



