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Severe renal insufficiency is considered to indicate a poor
prognosis in patients with multiple myeloma, their reported
median survival being approximately 2 months. In five con-
secutive patients with severe renal failure secondary to
acute myeloma kidney early aggressive therapy, including
chemotherapy and peritoneal dialysis, led to a significant
improvement in the renal function of four; the fifth patient
received a cadaveric renal transplant after 1 year of pen-
toneal dialysis. After a median follow-up period of 12 months
all the patients were alive and had improved renal function.
This experience contrasts with that previously reported and
suggests that aggressive management may improve the
survival of patients with acute renal failure due to myeloma
kidney.

On considere une insuffisance renale comme etant lindice
d'un mauvais pronostic chez les patients souffrant de
myelome multiple, alors que Ia survie mediane rapportee
est d'environ 2 mois. Chez cinq patients consecutifs atteints
d'insuffisance renale grave secondaire a un myelome renal
aigu linstauration d'un traiteihent agressif precoce, com-
prenant chimiotherapie et dialyse peritoneale, a produit chez
quatre d'entre eux une amelioration significative de Ia fonc-
tion renale; le cinquieme patient a re.u une greffe de rein
d'origine cadaverique apres I an de dialyse peritoneale.
Apres une periode d'observation mediane de 12 mois tous
les patients etaient vivants et presentaient une fonction
renale amelioree. Cette experience differe de celle qui a
deja ete signalee et indique qu'un traitement agressif peut
ameliorer Ia survie des patients souffrant d'une insuffisance
renale aigue consecutive a une atteinte du myelome du
rein.

Renal insufficiency occurs in approximately 50% of
patients with multiple myeloma and is second only to
infection as a cause of death.' Dawson and Ogston'
found that of 42 'patients with initial blood urea nitro-
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Table I-Data for five patients with acute renal failure due to myeloma kidney

Age at Initial Serum creatinine Duration
time of serum creatinine Duration of level after therapy, of

Patient presentation, level, mg/dl dialysis, mg/dl follow-up,
no. yr (..mol/l) mo (.mol/l) mo
1 69 10.2 (902)t 2 3.2 (283) 13
2* 58 19.0 (1680)t 6 3.6 (318) 9
3 76 8.5 (751) 0 4.9 (433) 9
4 44 21.0 (1856)t 12 1.2 (106fl 38
5 77 10.8 (955)t 1 6.8 (601)§ 12
*Gentamicin therapy was given before the onset of acute renal failure.
tPeak level prior to peritoneal dialysis.
tAfter 1 year of peritoneal dialysis a cadaveric kidney was successfully transplanted.§The level subsequently rose, however, because of failure to adhere to the follow-up treatment regimen.



flank pain and general malaise. The serum creatinine
level, initially 6.0 mg/dl (530 .tmol/l), rose to 10.2
mg/dl (902 JLmol/l) over 5 days. Urinalysis demon-
strated 1+ proteinuria with occasional leukocytes and
hyaline casts. The initial serum bicarbonate level was
21 mmol/l. Serum protein electrophoresis demon-
strated a decrease in the levels of IgA and 1gM and
the presence of X light chains. The amount of X light
chains excreted in the urine in 24 hours was 900 mg.
The bone marrow contained 60% malignant plasma
cells. There were lytic lesions of the cranial vault and
the upper right humerus. The serum calcium level was
normal, but the serum uric acid level was high, 11.6
mg/dI (0.69 mmol/l). A renal biopsy demonstrated
the characteristic changes of myeloma kidney.
A 0.9% saline solution was given to expand the

extracellular fluid volume and sodium bicarbonate was
given to correct the metabolic acidosis and alkalinize
the urine. Peritoneal dialysis was begun. The multiple
myeloma was treated with melphalan and prednisone
at 6-week intervals. The patient's renal function pro-
gressively improved: the serum creatinine level fell to
3.2 mg/dl (283 .mol/l) and peritoneal dialysis was
stopped after 2 months.

Eleven months later the renal function remained
stable, but bone marrow aspiration revealed a con-
tinued high content of plasma cells, the bony lytic
lesions were unchanged, diffuse hypogammaglobuline-
mia persisted and X light chains continued to be pres-
ent in both serum and urine.
At the time this study ended, therapy was being

undertaken with vincristine sulfate, bischloronitro-
sourea (BCNU), cyclophosphamide, melphalan and
prednisone. Clinically the patient was perfectly well.

Patient 2: At age 58 years this man was excreting
in the urine 10 to 16 g of X light chains in 24 hours.
The bone marrow findings were diagnostic of multiple
myeloma. The levels of all the serum immunoglobulins
were reduced, but initially no circulating light chains
were demonstrated. A roentgenographic survey of the
skeleton demonstrated multiple lytic lesions of the skull
and compression fractures of the spine. The serum cal-
cium and uric acid levels were normal.

Courses of vincristine, BCNU, cyclophosphamide,
melphalan and prednisone were given every 6 weeks.
A fever developed and gentamicin was given for 5
days; the serum levels of the drug were in the thera-
peutic range. Hypotension was not observed, but there
was mild contraction of the extracellular fluid volume.
Acute renal failure developed, the serum creatinine
level rising from 1.2 to 19.0 mg/dl (106 to 1680
j.mol/l). Urinalysis demonstrated occasional leuko-
cytes but no casts. The serum bicarbonate level was
18 mmol/l. Lambda light chains appeared in the serum.

Peritoneal dialysis was begun, a 0.9% saline solu-
tion given to expand the extracellular fluid volume
and sodium bicarbonate given to correct the metabolic
acidosis and alkalinize the urine. Multiple myeloma
therapy was continued.
The patient's renal function gradually improved;

after 6 months the serum creatinine level was 3.6
mg/dl (318 p.mol/l) and dialysis was stopped. The

bone marrow was now normal. The amount of protein
excreted in the urine in 24 hours fell to 270 mg, and
X light chains disappeared from both serum and urine.
Nine months after the development of acute renal
failure the patient remained clinically well.

Patient 3: This 76-year-old woman was assessed by
her family physician for general malaise. Her hemo-
globin level was 14.1 g/dl and her serum creatinine
level 1.3 mg/dl (115 .mol/l). Three weeks later nau-
sea and vomiting developed. Mild contraction of the
extracellular fluid volume was observed, and the serum
creatinine level was noted to be 8.5 mg/dl (751
..tmol/l). The serum bicarbonate level was 13 mmol/l.
Urinalysis demonstrated occasional leukocytes as well
as hyaline and hyaline-granular casts. The bone mar-
row contained 15 % to 20% abnormal plasma cells.
Serum protein electrophoresis revealed an increase in
the X-globulin level to 4.5 g/dl, with a spike in the IgO
region. The amount of X light chains excreted in the
urine in 24 hours was 4.2 g; X light chains were also
observed in the serum. A roentgenographic survey of
the skeleton showed no abnormalities. The serum cal-
cium level was normal, but the serum uric acid level
was 10.3 mg/dl (0.61 mmol/l).
A 0.9% saline solution was given to expand the

extracellular fluid volume and sodium bicarbonate
was given to correct the metabolic acidosis and alka-
linize the urine. A diagnosis of multiple myeloma (IgG
type, with X-light-chain proteinuria) was made, and
melphalan and prednisone were administered every 6
weeks.
The patient's renal function gradually improved,

with the serum creatinine level falling to 4.9 mg/dl
(433 .mol/l). The amount of X light chains excreted
in the urine was 2.4 g at that time. Nine months after
the development of acute renal failure the patient re-
mained clinically stable.

Patient 4: At age 44 years this man presented with
a brief history of nausea, vomiting, a metallic taste
in the mouth and generalized itching. The serum crea-
tinine level was 21.0 mg/dl (1856 .mol/l). The serum
bicarbonate level was 15 mmol/l. Urinalysis revealed
occasional leukocytes. The bone marrow contained
80% malignant plasma cells. Serum protein immuno-
electrophoresis demonstrated a general decrease in the
levels of all immunoglobulins. Lambda light chains
were noted in both serum and urine. A roentgeno-
graphic survey of the skeleton showed no abnormal-
ities. The serum calcium level was normal, but the
serum uric acid level was 9.8 mg/dl (0.58 mmol/l).
The kidneys were shown by nephrotomography to be
of normal size. A renal biopsy, however, demonstrated
the characteristic changes of myeloma kidney, and
immunofluorescent studies revealed X light chains with-
in tubular casts.
A 0.9% saline solution was given to expand the

extracellular fluid volume and sodium bicarbonate was
given to correct the metabolic acidosis and alkalinize
the urine. Peritoneal dialysis was begun and the patient
trained to perform it at home. The multiple myeloma
was treated with meiphalan and prednisone every 6
weeks. The bone marrow became normal and the X

CMA JOURNAL/OCTOBER 18, 1980/VOL. 123 751



light chains disappeared from both serum and urine.
After 12 months of peritoneal dialysis the patient's

renal function had not improved, so a cadaveric kidney
was transplanted and immunosuppressive therapy given
with cyclophosphamide and prednisone (maintenance
doses 50 mg and 12.5 mg respectively per day). The
multiple mycloma therapy was withdrawn.

At the time this study ended, the patient had been
followed for 26 months after transplantation. His renal
function was normal, as was his bone marrow, and
there were no X light chains in either serum or urine.
A roentgenographic survey of the skeleton showed no
abnormalities. Clinically the patient remained perfectly
well.

Patient 5: This woman presented at age 77 years
because of general malaise and anemia. The serum
creatinine level was initially 5.0 mg/dl (442 ..tmol/l),
then rapidly rose to 10.8 mg/dl (955 .mol/l). The
serum bicarbonate level was 18 mmol/l. Urinalysis
revealed occasional leukocytes and hyaline casts. The
bone marrow findings were diagnostic of multiple mye-
loma. The serum immunoglobulin levels were generally
low. Lambda light chains were present in both serum
and urine. A roentgenographic survey of the skeleton
demonstrated wedge compressions of the spine. The
serum calcium level was normal, but the serum uric
acid level was 10.9 mg/dl (0.65 mmol/l). A renal biop-
sy demonstrated the characteristic changes of myeloma
kidney.
A 0.9% saline solution was given to expand the

extracellular fluid volume and sodium bicarbonate was
given to correct the metabolic acidosis and alkalinize
the urine. Peritoneal dialysis was given for 1 month.
The multiple myeloma was treated with intermittent
melphalan and prednisone. The serum creatinine level
gradually improved, to 4.7 mg/dl (415 .mol/l), and
then stabilized at 6.8 mg/dl (601 .mol/l). The patient
had a number of medical problems unrelated to the
myeloma and was erratic in adhering to the follow-up
treatment regimen. Melphalan and prednisone were
not administered regularly. Without specific therapy
the serum creatinine level rose to 9 mg/dl (796 p.mol/l)
by 12 months after the development of renal failure.

Renal biopsy findings

A renal biopsy was performed in three of the five
patients and demonstrated the typical features of mye-
loma kidney. Dilated and atrophic tubules were noted
in both cortex and medulla: many of these contained
pale, cosinophilic "hard casts", and almost every cast
was surrounded by a syncytium that appeared to be
distinct from the tubular epithelium. The interstitium
was mildly fibrotic and contained an inflammatory
infiltrate of lymphocytes, mononuclear cells and oc-
casional neutrophils. The glomeruli showed only mild
diffuse mesangial widening, without hypercellularity.

Discussion

In each of the five cases we have described, the
diagnosis of multiple myeloma was made on the basis
of bone marrow findings and serum and urine protein

abnormalities. In three cases a renal biopsy demon-
strated the characteristic changes of myeloma kidney.
In the other two cases the clinical picture was com-
patible with myeloma kidney, and other causes of
myeloma-related renal failure were not present. One
of the two had received gentamicin at an appropriate
dosage; however, the serum gentamicin levels were in
the nontoxic range and the renal failure persisted for
many months, a picture inconsistent with the results
of gentamicin nephrotoxicity. In four of the five pa-
tients renal function improved significantly with sup-
portive therapy and treatment of the multiple myeloma;
the fifth patient received a cadaveric renal transplant
after 1 year of peritoneal dialysis. After a median
follow-up period of 12 months all the patients were
well and had improved renal function.

Renal damage in patients with multiple myeloma is
highly correlated with light-chain production and ex-
cretion, occurring most commonly in the 20% of
patients who have light-chain disease, in 80% of whom
light chains are found in both serum and urine. The
renal disorders that may be induced by light chains
range from various forms of renal tubular dysfunction6
to acute renal failure (myeloma kidney). Light chains
are filtered at the glomerulus and then are reabsorbed
and catabolized by renal tubular cells,7 where they
may exert their toxic effect.8 It is unclear why light-
chain proteinuria leads to renal problems in some
patients and not others; variable duration and magni-
tude of light-chain proteinuria and differences in so-
lubility and polymerization of specific light chains may
be important factors. Contraction of the extracellular
fluid volume or administration of radiologic contrast
materials may enhance light-chain nephrotoxicity, al-
though the mechanisms are uncertain. Polymerization
of light chains occurs maximally at a pH of 4.8 to 6.0,
so it may be increased within the renal tubule in meta-
bolic acidosis.9

There have been occasional reports of patients with
acute renal failure secondary to myeloma kidney whose
renal function spontaneously improved.'0"' There are
also a few reports of successful maintenance dialysis
in such patients'2"3 and of successful renal transplanta-
tion.14 In general, however, severe acute renal failure
in patients with multiple myeloma is felt to indicate
such a poor prognosis that patients are offered only
supportive therapy. Our success with five consecutive
patients, as detailed in this report, suggests that acute
renal failure secondary to myeloma kidney may have
a better prognosis than was previously suggested.
On the basis of our experience with this small

group of patients we cannot state which factors are
most important in reversing renal failure. Plasmapher-
esis has rapidly cleared the plasma of circulating light
chains,'5 but we did not use this technique in our
patients. Peritoneal dialysis results in significant clear-
ance of light chains,' and the production of light
chains is quickly reduced by chemotherapy for mul-
tiple myeloma; however, the resolution of renal failure
in our patients did not appear to correlate with the
disappearance of light chains from serum or urine.
Previously alkalinization of the urine was thought to

752 CMA JOURNAL/OCTOBER 18, 1980/VOL. 123



reduce the polymerization of light chains9 and tubular
obstruction, but renal failure is now felt to be second-
ary to direct nephrotoxicity of light chains and not to
obstruction. Clearly, more extensive studies of the
optimum management of renal failure in patients with
multiple myeloma are required.

In summary, aggressive treatment of both the renal
insufficiency and the underlying multiple myeloma is
indicated in selected patients with acute renal failure
and myeloma kidney, for their renal function may im-
prove significantly. If it does not quickly do so, long-
term dialysis should be considered since the renal
function may gradually improve.17 Finally, as demon-
strated in one of our cases, renal transplantation can
be a successful way of treating renal failure due to
myeloma kidney.
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