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ABSTRACT 

Introduction: Multiple myeloma is a plasma cell dyscrasia that accounts for almost 10% of all haema-
tologic malignancies. It often presents with acute kidney injury that has long been associated with a poor 
prognosis. It is important to recognize markers of poor prognosis to promote an early and aggressive 
management of the disease, to improve disease outcomes. Subjects and Methods: We have, therefore, 
investigated the clinical presentation and outcome of all 44 myelomas diagnosed in our hospital, compar-
ing those with and without renal involvement and exploring factors associated with mortality over a 
2-year period of time using the Cox regression method.  Results: We found that the group of patients 
with renal disease (n = 18) were at higher stages of disease (stage III, 78% vs. 23%, p = 0.001), had 
higher percentage of plasma cells (≥ 15%, 72% vs. 38%, p = 0.027), higher values of B2-microglobulin 
(≥ 4.5mg/L, 83% vs. 35%, p = 0.001), lower values of haemoglobin (Hb < 9.5g/dL, 50% vs. 15%, p = 
0.013) and lower values of albumin (< 3.5g/dL, 39% vs. 12%, p = 0.033). The most common type of renal 
involvement was cast nephropathy (44%). This group of patients had significantly lower survival at 12 
and 24 months (75% versus 92% and 41% versus 91%). In the multivariate analysis, two factors were 
found to be significantly and independently associated with mortality: serum albumin < 3.5g/dL [hazard 
ratio 6.68, CI: 1.27-33.05; p = 0.025] and light chain MM (HR 7.34; CI: 1.63-49.4; p = 0.009).  Conclu-
sions: Renal involvement is a common complication of multiple myeloma and these patients have poor 
survival. Therefore, it is of crucial importance to have a high suspicion index to do an early diagnosis 
and to promote early and aggressive management of renal insufficiency and myeloma. However, this 
worse outcome seems to be related to the presence of other markers of poor prognosis, like more 
advanced stages of disease, higher tumour loads and lower values of haemoglobin and albumin, since 
renal disease was not a risk of death in the multivariate analysis.  
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INTRODUCTION 

Multiple myeloma (MM) is a plasma cell dyscrasia 
that accounts for almost 10% of all haematologic 
malignancies1,2. The annual incidence of MM is 5.6 
per 100,000 people1, but the incidence increases 
with age, ranging from 1 per 100,000 for people aged 
40 to 49 years to 49 per 100,000 population for 
those who are older than 80 years3,4. 

The diagnosis of MM includes the identification 
of clonal plasma cells in bone marrow or histologic 
confirmation of a plasmocytoma; a monoclonal pro-
tein in the serum or urine (unless the patient has a 
non-secretory myeloma, which occurs in 3% of 
patients) and end-organ damage evidenced by renal 
insufficiency, hypercalcaemia, anaemia or lytic bone 
lesions5,6. The diagnosis of myeloma often results 
from the workup of unexplained renal disease, and 

that is why in many cases the diagnosis is made by 
a nephrologist.

Renal impairment is one of the major complications 
of MM, occurring in approximately 15% to 40% of 
patients7,8 and slightly less than 10% present with severe 
renal failure at the time of diagnosis8. Because renal 
impairment has been associated with shorter surviv-
al9-11, it is an important consideration in the treatment 
of MM. Besides renal involvement, other factors have 
being implied to confer a worse prognosis for MM. such 
as age, performance status and comorbidities10. The 
variables described are low serum albumin (< 3g/dL), 
low level of haemoglobin (< 10 g/dL), low platelet count (< 
150,000/microL), higher level of beta-2-microglobulin (> 
4 mg/L), high serum calcium (≥ 11 mg/dL) and bone 
marrow plasma cell percentage ≥ 50 percent12.

Our intention in this analysis was to describe the 
clinical features of patients with MM at our institution, 
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RESUMO 

Introdução: O mieloma múltiplo é uma discrasia de células plasmocitárias, que corresponde a cerca de 10% 
de todas as neoplasias hematológicas. O mieloma múltiplo apresenta-se, frequentemente, com lesão renal 
aguda que tem sido associada a um pior prognóstico. É importante reconhecer marcadores de mau prognós-
tico, de forma a que um tratamento precoce e agressivo da doença permita uma melhoria da evolução e dos 
resultados.  Material e métodos: Procedemos à investigação de todos os mielomas múltiplos diagnosticados 
no nosso hospital durante 2 anos (44 casos), relevando a apresentação clínica, comparando aqueles com e 
sem envolvimento renal e explorando fatores associados a morte durante um período de tempo, utilizando 
o método de regressão de Cox.  Resultados: Observámos que o grupo de doentes com envolvimento renal 
(n = 18) estavam em estádios mais avançados da doença (estádio III, 78% vs. 23%, p = 0,001), apresentavam 
maior percentagem de plasmócitos na medula óssea (≥ 15%, 72% vs. 38%, p = 0,027), valores de B2-micro-
globulina mais elevados (≥ 4,5mg/L, 83% vs. 35%, p = 0.001), valores mais baixos de hemoglobina (Hb < 
9,5g/dL, 50% vs. 15%, p = 0,013) e valores mais baixos de albumina (< 3,5g/dL, 39% vs. 12%, p = 0,033). A 
forma mais comum de envolvimento renal foi a nefropatia de cilindros (44%). Este grupo de doentes teve 
uma sobrevida significativamente inferior aos 12 e 24 meses (75% versus 92% e 41% versus 91%). Na análise 
multivariada, encontrámos 2 fatores preditores independentes de morte: um valor de albumina sérica < 3,5g/
dL (rácio de probabilidade 6,68, IC: 1,27-33,05, p = 0,025) e o MM de cadeias leves (rácio de probabilidade 
7,34, IC: 1,63-49,4, p = 0,009).  Conclusões: O envolvimento renal é uma complicação comum do mieloma 
múltiplo e estes doentes têm uma menor sobrevida. É de crucial importância ter um alto índice de suspeição 
da doença para se estabelecer um diagnóstico precoce e promover um tratamento rápido e agressivo da lesão 
renal e do mieloma. No entanto, o pior prognóstico dos doentes com doença renal parece estar relacionadao 
com a presença simultânea de outros marcadores de mau prognóstico, como estádios mais avançados da 
doença, maiores cargas tumorais e valores mais baixos da hemoglobina e albumina, uma vez que a doença 
renal não foi um risco preditivo de morte na análise multivariada.

Palavras-chave: análise de sobrevida; lesão renal aguda; mieloma múltiplo; prognóstico.
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investigate if those presenting with renal involvement 
had a worse prognosis and explore factors that influ-
ence survival.

SUBJECTS AND METHODS 

General design  

Following a retrospective, observational design, 
we investigated the impact of selected demographic, 
clinical and MM-related factors in patients with MM 
on the outcome.

We performed an audit and reviewed the medical 
records of all patients with a diagnosis of MM at the 
Centro Hospitalar Vila Nova de Gaia. from 1 January 
2010 to 31 December 2011. We analysed the presenta-
tion and outcome of 44 patients by reference to hos-
pital records. Patients were followed until death or, 
if they remained alive, until the 31 December 2012. 

Study population  

Patients were identified in an MM patients’ database 
of the Haematology department records and cross-
checked with data from the Nephrology department. 
The diagnosis of MM was made if the patient fulfilled 
the standard criteria (see above). For the purposes of 
this analysis, the disease was staged according to the 
International Staging System (Table I)13. 

The main characteristics of the study population 
are presented in Table II. Patients were divided based 
on the presence of acute kidney injury at presentation, 
including in group 1 the patients without renal disease 
and in group 2 the patients with renal disease. Acute 

kidney injury was defined as a plasma creatinine con-
centration above 1.3 mg/dL. 

Study variables and laboratory methods  

The primary outcome of interest was death. Infor-
mation on the cause of death was sought from the 
patient’s hospital medical records. The following 
variables were recorded from the patients’ medical 
notes: age, gender, laboratory values at presentation 
(serum creatinine, albumin, B2-microglobulin, calci-
um, haemoglobin), myeloma type, presence of oste-
olytic lesions, stage and treatment given. 

Strategy of analysis and statistics  

The main objective of the study was to establish 
if renal disease was associated with a poor outcome 
in patients with MM. For this purpose, we analysed 
the main demographic, clinical, biochemical and MM-
related variables. We first compared patients with 
or without renal disease at presentation. We then 
compared survival of both groups. As a third step, 
we performed multivariate, adjusted estimations of 
the risk of mortality during follow-up.

The data obtained was submitted to statistical analysis 
using the Statistical Package for Social Sciences (SPSS) 
20.0 for Windows (SPSS Inc., Chicago, Illinois). Statistical 
significance was taken below 5%. Numeric variables are 
presented as mean ± standard deviation, unless abnor-
mally distributed (median with range). Continuous vari-
ables were converted to categorical variables using inter-
nationally accepted cut-off values. We used the Student’s 
t-test and Mann Whitney’s tests to compare numeric 
variables, and the χ2 distribution and Fisher’s exact test 
to compare categorized variables. All these variables were 
then analyzed for their association with survival and 
hazard ratios for death rate were calculated using Cox 
regression. Significance tests were two-sided.

RESULTS 

Presentation and initial management  

The baseline demographic, laboratory, diagnostic 
and treatment data of the 44 patients are shown in 

Table I

International Staging System (ISS) for Multiple Myeloma

Stage Criteria

I Serum B2 microglobulin < 3.5mg/L and serum albumin ≥ 3.5g/dL

II

Serum B2 microglobulin <3.5mg/L and serum albumin <3.5g/dl 

OR 

Serum B2 microglobulin 3.5 – 5.5mg/L, irrespective of the serum 

albumin

III Serum B2 microglobulin ≥ 5.5mg/L
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Table II. The mean age of patients was 72 years, 
with 27 females and 17 males.

More than half of the patients had IgG type myelo-
ma, being the most frequent type, which is according 
to the literature12. Light chain myeloma was diag-
nosed in 16% of the patients (n = 7) and 49% of 
the patients were classified as being in stage III of 
the disease. 

Eighteen patients (41%) had renal disease at pre-
sentation and, in 72% of these, the diagnosis was 
made by the Nephrology department, showing the 
importance of high index of suspicion. 

A univariate analysis (Table III) comparing both 
groups showed that patients with renal involvement 
were at higher stages (stage III, 78% vs. 23%, p = 
0.001), had higher percentage of plasma cells (≥ 15%, 
72% vs. 38%, p = 0.027), higher values of B2-micro-
globulin (≥  4.5mg/L, 83% vs. 35%, p = 0.001), lower 
values of haemoglobin (Hb < 9.5g/dL, 50% vs. 15%, 
p = 0.013) and lower values of albumin (<3.5g/dL, 
39% vs. 12%, p = 0.033).

Types of renal involvement are summarized in 
Table IV. The most common type was cast neph-
ropathy (8/18), in whom in two patients we also 

Table III

Univariate analysis comparing demographic, laboratory and myeloma data between patients with and without renal involvement

Group 1
Without renal disease (n = 26)

Group 2 
With renal disease

(n = 18)
P value 

Females 17 (65%) 10 (56%) 0.572

Age ≥ 70 years 12 (46%) 11 (61%) 0.329

Light chain myeloma 2 (8%) 5 (28%) 0.073

Stage III 6 (23%) 14 (78%) 0.001

B2-microglobulin ≥ 4.5mg/L 9 (35%) 15 (83%) 0.001

Bone osteolytic lesions 7 (27%) 6 (33%) 0.161

Plasma cell ≥15% 10 (38%) 13 (72%) 0.027

Plasmocytoma 4 (15%) 2 (11%) 0.685

Calcium ≥ 10mg/dL 5 (19%) 7 (39%) 0.150

Haemoglobin < 9.5g/dL 4 (15%) 9 (50%) 0.013

Albumin < 3.5g/dL 3 (12%) 7 (39%) 0.033

Deaths 6 (23%) 9 (50%) 0.063

Follow-up (months) 18.9 ± 11.2 14.4 ± 11.8 0.631

Treated patients 19 (73%) 15 (83%) 0.669
 

Table II

Baseline demographic, laboratory, diagnostic and treatment data of the 

44 patients 

Demographic data
Sex (M: F) 

Age (years)

17: 27

72 ± 9.8

Laboratory data
B2-microglobulin  (mg/L) 

Calcium (mg/dL) 

Haemoglobin (g/dL) 

Albumin (g/dL) 

4.5 ± 9.1

9.1 ± 2.7

9.5 ± 1.9

3.7 ± 0.8

Myeloma data
Type of paraprotein

IgG 

IgA 

IgD 

k light chain only

λ light chain only 

Bone osteolytic lesions (%) 

Plasma cell (%) 

Plasmocytoma (%) 

Stage III

27 (61%)

9 (20%)

1 (3%)

6 (13%)

1 (3%)

13 (30%)

16 ± 30%

6 (14%)

20 (49%)

Treatment data
No treatment

Bortezomib + dexamethasone

Thalidomide + dexamethasone

Cyclophosphamide + prednisolone

Melphalan + thalidomide + prednisolone

Stem cell transplant

10 (23%)

12 (27%)

5 (11%)

6 (14%)

11 (25%)

10 (23%)
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found hypercalcaemia as a contributor factor. In six 
patients, hypercalcaemia, hypotension and use of 
non-steroidal anti-inflammatory drugs were identified 
as the precipitants of the acute kidney injury. The 
diagnosis of cast nephropathy was assumed in cases 
of acute or rapidly progressive renal insufficiency 
that persisted after correction or in the absence of 
other potential precipitants, and proteinuria com-
posed with light chains and not albumin. Three 
patients had renal AL amyloidosis and a light chain 
deposit disease was diagnosed in one. At presenta-
tion no patient had chronic kidney disease (renal 
insufficiency at least 6 months earlier). Renal biopsy 
was performed only in a minority of patients (4/18), 
either because it was considered unlikely to change 
the patient management in the majority of cases, or 
because the patient was too unwell to undergo the 
procedure. The histological results were: AL amyloi-
dosis (3) and light chain deposit disease (1).

In group 2, a total of 11 patients (11/18, 61%) were 
dialysed during their admission or in the follow-up, 
at the discretion of the managing nephrologist, and 
the first modality was haemodialysis in all patients. 
Six of the 11 patients who needed dialysis had cast 
nephropathy, three had acute tubular necrosis and 
two had AL amyloidosis. Of these, only three (17%) 
patients recovered sufficient renal function to dis-
continue dialysis, whereas the remaining patients 
were kept on maintenance dialysis. 

The decision of how to treat the MM was made 
by the haematologists who reviewed all cases during 
the index admission. Many different chemotherapy 
regimens were used during the 2 years (bortezomib 
plus dexamethasone; melphalan plus thalidomide 
plus prednisolone; thalidomide plus dexamethasone; 
cyclophosphamide plus prednisolone). Ten patients 

(9%) were submitted to stem cell transplant. Ten 
patients (9%) were not given any chemotherapy, 
usually because of their advanced age and severe 
comorbidities. Of these, six patients were older than 
80 years, three had severe cardiac disease and three 
others had renal involvement.  

Mortality   

The mean survival for the entire group was 14.4 
months. Fifteen patients (34%) have died. Causes 
of death are summarized in Table V with more than 
one third of all deaths being attributed to infectious 
complications. 

In the survival curves (Fig. 1), we found that 
patients with renal disease had a significantly lower 

Table IV

Types of renal involvement and factors identified as possible precipitants 

of acute kidney injury at baseline

Number of patients (%)

Cast nephropathy 6 (33%)

Cast nephropathy and hypercalcaemia 2 (11%)

Hypercalcaemia 2 (11%)

Hypotension and NSAIDs use 4 (22%)

Renal AL amyloidosis 3 (17%)

Light chain deposit disease 1 (6%)
 

Figure 1

Survival of patients with renal involvement (dashed line) and without 

(solid line)

Table V

Causes of death

Number of patients

Infection 6

Myeloma 3

Cardiovascular 3

Unknown 2

Cerebral haemorrhage 1
 

Renal Involvement in Multiple Myeloma: an experience of a single centre
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survival than patients without renal disease at 12 
and 24 months (75% versus 92% and 41% versus 
91%, p = 0.026).

In the multivariate analysis, renal dysfunction 
was not associated with lower survival. We found 
that albumin < 3.5g/dL (HR 6.68; CI: 1.27-33.05; p 
= 0.025) and light chain MM (HR 7.34; CI: 1.63-49.4; 
p = 0.009) were associated with lower survival 
(Table VI).

DISCUSSION  

Renal failure is a common complication of MM, 
but estimates of its incidence at presentation of MM 
depend strongly upon the definition of renal failure. 
In two large series, 43% of 998 patients had a plasma 
creatinine concentration above 1.5 mg/dL8 and 22% 
of 423 patients had a plasma creatinine concentra-
tion ≥ 2.0 mg/dL14. The pathology is very heteroge-
neous and may involve a variety of different mecha-
nisms. Renal failure occurs in 25% to 75% of patients 
with MM and is usually the result of monoclonal 
immunoglobulin light chains15,16. However, in rare 
occasions, monoclonal heavy chains or the entire 
immunoglobulins may be involved. Additional factors 
that may contribute to renal dysfunction include 
dehydration, hypercalcaemia, hyperuricaemia, hyper-
viscosity, infection and the use of nephrotoxic 
drugs. 

In our study, 44% of the renal involvement 
cases were due to cast nephropathy, which is 
consistent with the prevalence described in the 

literature8,15,16. In six patients, hypercalcaemia, 
hypotension and use of non-steroidal anti-inflam-
matory drugs were identified as the precipitants 
of the acute kidney injury. Glomerular injury was 
found in four patients. 

The presence of renal disease is of prognostic 
importance because it is associated with a significant 
increase in morbidity and mortality12,17. There is a 
general correlation between the presence and severity 
of renal disease and patient survival. The mean sur-
vival in patients with myeloma is approximately 36 
months, with a 5-year survival of 18 to 27%12,18,19, 
and renal failure is one of the most common causes 
of death. As a result of the poor prognosis and 
increased morbidity associated with renal disease, 
early and aggressive management of renal insuffi-
ciency and myeloma is critical. The response of the 
renal disease to therapy also appears to have prog-
nostic value14. 

In our population, the mortality rate was 34% 
(15/44), with more than one third (six patients) of 
all deaths being attributed to infectious complica-
tions. Of these patients, nine had renal disease 
(60%), but no deaths were related to it, which is 
probably explained by the early detection of renal 
disease and its early and aggressive management. 
Three patients died due to severe infections (two 
of pulmonary sepsis and one of sepsis related with 
dialysis central venous catheter), one patient died 
due to acute myocardial infarction, three due to 
haematologic progression and two patients with 
unknown causes (probably an arrhythmia due to AV 
conduction changes, as they both had cardiac 
amyloidosis).

Table VI

Association between death rate and baseline variables

Variable Categories: first versus second Hazard ratio (95% CI) P value

Sex Female versus male 1.24 (0.36-4.25) 0.735

Age < 70 versus ≥ 70 years 0.54 (0.16-1.87) 0.328

Haemoglobin < 9.5g/dL versus ≥ 9.5g/dL 0.47 (0.13-1.74) 0.258

Calcium < 10mg/dL versus ≥ 10mg/dL 2.08 (0.56-7.66) 0.271

Albumin < 3.5 g/dL versus ≥ 3.5g/dL 6.68 (1.27- 33.05) 0.025

Light chain MM Yes versus no 7.34 (1.63-49.4) 0.009

Stage III Stage 3 versus 1 and 2 1.82 (0.26-12.53) 0.543

B2-microglobulin ≥ 4.5mg/L versus < 4.5mg/L 3.27 (0.44-24.45) 0.249

Renal disease Yes versus no 1.73- (0.33-9.15) 0.521
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In our population, patients with renal disease at 
presentation had lower survival than patients with 
preserved renal function, the majority of patients 
having died by 2 years after their presentation with 
acute kidney injury. However, in the multivariate 
analysis, renal involvement was not an independent 
predictive risk factor of mortality. This fact suggests 
that patients with impaired renal function have 
simultaneously other markers of poor prognosis. In 
fact, we found that those patients were at more 
advanced stages of disease, had higher tumour 
loads and had lower values of haemoglobin and 
albumin. This is consistent with other studies that 
showed that impaired renal function was a marker 
of poor prognosis in the unadjusted analysis17, but 
it was not after adjustment for tumour burden20. 
This also concurs with the description of the Inter-
national Scoring System for MM that identified 
raised creatinine (> 2 mg/dL) as a weak discrimina-
tor of prognosis in a multiple regression analysis, 
as most patients with renal failure have stage 3 
disease13. 

A univariate analysis of a series of 1027 patients 
with MM seen at the Mayo Clinic between 1985 and 
199812, found that the following were adverse prog-
nostic risk factors for survival: Eastern Cooperative 
Oncology Group (ECOG) performance status 3 or 4, 
serum albumin < 3 g/dL, serum creatinine ≥ 2 mg/
dL, platelet count < 150,000/microL, age ≥ 70 years, 
beta-2-microglobulin > 4 mg/L, plasma cell labelling 
index ≥ 1%, serum calcium ≥ 11 mg/dL, haemoglobin 
< 10 g/dL and bone marrow plasma cell percentage 
≥ 50%. 

In our analysis, we found that low serum albumin 
(< 3.5g/dL) was significantly associated with mortality 
in the multivariate analysis. This is also consistent 
with an analysis of a larger population with MM13, 
and it is useful to demonstrate that it still carries 
a prognostic value in the population with severe 
acute kidney injury. We also found that light chain 
myeloma was an independent risk factor of death. 
This finding is being inconsistently found in other 
studies in the literature. In three large reviews, light 
chain myeloma was reported to be not associated 
with a difference in prognosis12, or a significant 
reduction in survival13. However, other work showed 
that a significant reduction in survival occurs if light 
chain myeloma is accompanied by renal impairment 
at presentation21.

Therapy and treatment strategy of MM have largely 
changed in recent years22-24. At same time, it is 
becoming more important to control the disease in 
a long-term fashion, maintaining quality of life of 
patients because it is still difficult to cure the disease. 
Autologous stem cell transplantation is the treatment 
of choice if the patient is fit enough25, but this gener-
ally requires high-dose melphalan treatment (the risks 
of which increase significantly in patients with impaired 
renal function), so patients with severe renal failure 
are unlikely to receive such treatments. Until recently, 
no chemotherapy regimen had been shown to improve 
survival in patients with myeloma if they were not 
candidates for transplantation. However, new agents 
(i.e., bortezomib and thalidomide) are now available 
which have shown survival benefit in such patients26,27. 
Bortezomib, thalidomide and lenalidomide have 
moved to the forefront of MM treatment and have 
been assessed in patients with renal impairment27,28. 
A substantial amount of evidence supports the use 
of bortezomib in this population. This agent can be 
administered at the full dose and schedule, regardless 
of the level of impairment, and has been shown to 
improve renal function. Lenalidomide in combination 
with dexamethasone has demonstrated efficacy in 
patients with MM who have mild to moderate renal 
insufficiency. In patients with severe renal impairment, 
this agent must be dose-adjusted according to renal 
function to maintain an acceptable toxicity profile. 
Thalidomide may also be effective but data are limited 
and caution should be taken when initiating this drug 
in patients with renal dysfunction. Although the evi-
dence evaluating the effectiveness of plasmapheresis 
in patients with acute kidney injury due to myeloma 
MM is limited and conflicting, some groups suggest 
the use of plasmapheresis for the removal of the 
toxic circulating light chains in those patients who 
have a course consistent with myeloma cast neph-
ropathy and monoclonal free light chains in the serum 
or urine, or who have cast nephropathy on kidney 
biopsy29-31. In our population, no patient did plas-
mapheresis and we could not study the haematologi-
cal response to chemotherapy because of the het-
erogeneity of therapies. However, we hope that we 
can do it in the future, now that therapies are being 
more homogeneous and treatment protocols are being 
defined in our hospital.

In conclusion, renal impairment is a common and 
severe complication of MM. It seems that nephrologists 
are of great importance and significant collaborators 
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of haematologists in the diagnosis and treatment of 
MM, since renal manifestations are commonly detected 
first. Since patients with renal involvement seem to 
have poor prognosis, it is of crucial importance to 
have high suspicion index to do an early diagnosis 
and to promote an early and aggressive management 
of renal insufficiency and myeloma. In recent years, 
introduction of novel agents has changed treatment 
strategies and has offered an opportunity to patients 
with severe renal impairment to be treated. The 
increase in the number of treatment options means 
that personalized medicine which selects a treatment 
corresponding to the systemic condition of the patient, 
and the purpose of the treatment will be of great 
importance. Also we should consider how we could 
help patients through the treatment to live long actively 
in the society. 
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