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�� ABSTRACT

Fifteen to forty per cent of multiple myeloma patients have renal impairment at diagnosis. The Durie-
Salmon staging included renal impairment as an adverse prognostic factor and so does the International 
Staging System, since β2-microglobulin correlates with both tumour burden and renal impairment. How-
ever, the introduction of new therapeutic agents (as bortezomib, lenalidomide, and thalidomide) and new 
prognostic factors, such as cytogenetics, changed that view. With this paper, we intended to study the 
prognostic impact of renal insufficiency at presentation in patients with multiple myeloma treated with 
new agents. We retrospectively analysed, from July 2004 to December 2012, multiple myeloma patients 
treated in first line with bortezomib or thalidomide, in whom cytogenetic study was performed. Renal 
insufficiency was defined as creatinine clearance < 30mL/min, using the Cockcroft-Gault equation. We 
treated 174 patients, 54 with thalidomide (31%), 120 with bortezomib (69%). Eighty-eight patients were 
submitted to autologous stem-cell transplantation. Male sex = 50%, median age = 66 years (22-83). 
There were 13.4% of light chain myelomas. Creatinine clearance < 30mL/min in 20.1% of patients. Inter-
national Staging System: I = 39.1%; II = 28.7% and III = 32.2%. High-risk cytogenetics = 35.1%. Median 
follow-up = 30 months, median overall survival = 83 months. In univariate analysis, the median overall 
survival was higher for patients without renal impairment compared to patients with renal impairment 
(83 vs. 40 months, p = 0.004). However, in multivariate analysis with the International Staging System 
and high-risk cytogenetics, renal impairment does not affect the overall survival. We concluded that renal 
impairment at presentation is not a prognostic factor in multiple myeloma patients treated in first line 
with new therapeutic agents.
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�� INTRODUCTION

Multiple myeloma (MM) is a haematological cancer 
resulting from proliferation of clonalplasma-cells and 
characterized by the presence of a clonal immuno-
globulin in blood and/or urine, with organ dysfunc-
tion1. One of its most common features is renal 
impairment (RI)2, which can be present at diagnosis 
in 15 to 40% of patients.

Renal impairment was included in the Durie-Salm-
on staging system3 and the International Staging 
System, the most recent prognostic model, also 
includes RI as a prognostic factor, as β2-microglobulin 
reflects both the tumour burden and the renal func-
tion4. However, other factors, such as citogenetic 
profiling, have been accepted as powerful predictors 
of survival and are not in staging systems yet5-7. 
The new therapeutic agents, bortezomib and tha-
lidomide, have been proven to overcome the adverse 
prognostic impact of RI, including in a prospective, 
randomized phase III trial8-12.

We intended to study the impact of RI defined by 
the Cockcroft-Gault equation, which is more accurate 
than serum creatinine, as used in the HOVON trial8. 
Renal impairment is still an important issue in MM 
patients and many clinicians believe these patients 
unfit to receive the best treatment available. Elefther-
akis-Papapiakovou et al proved that RI was not an 
adverse prognostic factor, nevertheless, only 10% of 
the patients received autologous stem-cell transplant 
(ASCT)13. Clarifying the prognostic impact of RI in 
MM patients is, thus, very important when making 
clinical and therapeutic decisions.

�� SUBJECTS AND METHODS

We retrospectively analysed patients with MM, 
treated between July 2004 and December 2012, who 
have received two cycles of bortezomib- or thalido-
mide-based regimens, and in whom cytogenetic study 
was performed. We included patients that were 
treated with high-dose regimens followed by ASCT.

�� RESUMO

Quinze a 40% dos doentes com mieloma múltiplo apresentam-se com insuficiência renal ao diagnóstico. 
O estadiamento de Durie-Salmon considerava a insuficiência renal factor de mau prognóstico e, actualmente, 
também o International Staging System, já que a β2-microglobulina se correlaciona tanto com a cargatu-
moral como com a insuficiência renal. Contudo, a introdução de novos agentes (como bortezomib, lenalid-
omida e talidomida) e o aparecimento de outros factores de prognóstico, como a citogenética, mudaram 
esse panorama. Pretendeu-se, com este estudo, caracterizar a importância prognóstica da insuficiência renal 
à apresentação nos doentes com mieloma múltiplo tratados com novos agentes. Analisámos retrospectiva-
mente, entre Julho 2004 e Dezembro 2012, todos os doentes com mieloma múltiplo de novo tratados em 
primeira linha com bortezomib ou talidomida e com estudo citogenético. Insuficiência renal caracterizada 
como clearance de creatinina < 30mL/min, calculada pela equação de Cockcroft-Gault. Foram tratados 174 
doentes, 54 com talidomida (31%)120 com bortezomib (69%), 88 dos quais seguiram depois para auto 
transplante. Sexo masculino = 50% e mediana de idades = 66 anos (22-83). Mieloma múltiplo de cadeias 
leves em 13,4%. Clearance creatinina < 30mL/min em 20,1% dos doentes. International Staging System: I 
= 39,1%; II = 28,7% e III = 32,2%. Citogenética de alto risco = 35,1%. Mediana de follow-up 30 meses, 
mediana de sobrevivência global 83 meses. Em análise univariada constata-se diferença estatisticamente 
significativa entre a sobrevivência global dos doentes com insuficiência renal (mediana 40 meses) e sem 
insuficiência renal (mediana 83 meses), p = 0,004. No entanto, num modelo multivariável de Cox, a insu-
ficiência renal não influencia a sobrevivência global quando ajustada para o estadiamento International 
Staging System e a existência de citogenética de alto risco. Concluímos que a insuficiência renal não é 
factor prognóstico em doentes com mieloma múltiplo tratados em primeira linha com novos agentes.

Palavras-chave: Bortezomib; insuficiência renal; mieloma múltiplo; talidomida; transplante autólogo de medula.
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The cytogenetic study was performed using the fluo-
rescence in situ hybridization (FISH) technique. High-risk 
cytogenetics was defined as having at least of one of 
the following: translocation4,11, translocation11,14, TP53 
gene deletion or gain of chromosome 1. Creatinine 
clearance was calculated with the Cockcroft-Gault equa-
tion and we considered renal impairment (RI) glomerular 
filtration rate (GFR) below 30mL/min.

The characteristics between the patients with and 
without RI were compared using the Chi-squared 
test.

Overall survival (OS) (time from diagnosis to death) 
and progression free-survival (PFS) (time from diag-
nosis to death, progression or relapse) were esti-
mated by the Kaplan-Meier method. Survival curves 
were compared using the log-rank test. The prog-
nostic ability was tested in a univariate analysis and 
significant prognostic factors were included in a 
multivariate model. Hazard ratios (HR) and corre-
sponding 95% confidence intervals (95% CI) were 
determined.

�� RESULTS

� � Patient characteristics

We treated 234 patients with MM, but only patients 
with cytogenetic study were analysed: 174 were con-
sidered. Baseline patient characteristics are presented 
in Table I.

Median follow-up was 30 months (1-101). The pro-
portion of patients in ISS stages was very similar 
(39.1% in ISS I, 28.7% in ISS 2 and 32.2% in ISS 
3). Most patients were treated with bortezomib (69% 
vs. 31% of patients treated with thalidomide regi-
mens). ASCT in first-line was performed in 59.8% of 
patients following a regimen with bortezomib or 
thalidomide.

The number of patients included with high-risk 
cytogenetics was 35.1%; 20.1% of patients had GFR 
under 30mL/min and 12.9% were haemodialysis-
dependent when treatment began.

The characteristics of patients with RI are sum-
marized in Table II. Median age was 66 years, and 

57.1% were treated with bortezomib-based regimens 
and 42.9% with thalidomide regimens. More than 
half (51.4%) subsequently underwent ASCT.

Table III shows the multivariate model for overall 
survival risk stratification for patients with and with-
out RI. Only ISS significantly differed (with more 

Table I

Patient baseline characteristics

Total number of patients 174 

Sex Male = 87 (50%)

Female = 87 (50%)

Age [years](median; range) 66 (22-83)

Treatment Bortezomib = 120 (69%)

Thalidomide = 54 (31%)

Autologous stem cell transplant 104 (59.8%)

Isotypes IgG = 104 (60.3%)

IgA = 40 (23%)

IgD = 4 (2.3%)

Light-chain multiple myeloma = 40 

(13.4%)

Glomerular filtration rate (GFR) 

[mL/min] (median, range)

70 (6 – 177)

Patients with GFR < 30mL/min 35 (20.1%)

Patients in haemodialysis 21 (12.9%)

High-risk cytogenetics 61 (35.1%)

ISS I = 68 (39.1%)

II = 28 (28.7%)

III = 56 (32.2%)

Mortality 56 (32.2%) 

Table II

Patients with RI (GFR < 30mL/min)

Total number of patients 35

Sex Male = 15 (42.9%)

Female = 20 (57.1%)

Age [years](median; range) 66 (38-83)

Treatment Bortezomib = 20 (57.1%)

Thalidomide = 15 (42.9%)

Autologous stem cell transplant 18 (51.4%)

Glomerular filtration rate (GFR) 

[mL/min] (median, range)

15 (6 – 29)

Patients in haemodialysis 21 (60%)

High-risk cytogenetics 16 (45.7%)

ISS I = 1 (2.9%)

III = 34 (97.1%)

Mortality 14 (40%)

Overall Survival [months](median) 40  
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patients with ISS III in the RI group). There was no 
difference in treatment regimen or in number of 
patients with high-risk cytogenetics between the two 
groups.

� � Overall survival (OS) and univariate analysis

Median OS of the entire group of patients was 
83 months (Fig. 1) and median PFS was 42 months 
(Fig. 2).

Median OS was different in patients with or 
without high-risk cytogenetics (41 vs. 98 months, 
p = 0.006) (Fig. 3). There was no difference in the 

median OS of patients treated with bortezomib or 
thalidomide (83 months vs. median not reached, 
p = 0.593) (Fig. 4). Median OS was significantly 
superior in patients presenting a GFR above 30mL/
min (83 months) than in patients with a GFR < 
30mL/min (40 months), p = 0.004 (Fig. 5). Median 
OS according to ISS was 98, 54 and 40 months 
to ISS I, II and III. Median OS of ISS I and ISS II 
were significantly different (p = 0.006), as well as 

Table III

Comparison between patients with and without RI

GFR > 30mL/min < 30mL/min
p-value  

(Chi-squared)

Treatment 0.091

Bortezomib 100 20

Thalidomide 29 15

ISS 0.000

I 67 1

 II 50 0

III 22 34

High-risk cytogenetics 0.139

Yes 45 16

No 94 19
 

Figure 1

Overall Survival.

 

Figure 2

Progression-Free Survival.

 

Figure 3

Overall survival according to high-risk cytogenetics.
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ISS I and ISS III (p = 0.001), but there was no 
difference between the median OS of ISS II and 
III (p = 0.174) (Fig 6.)

In the subgroup of patients treated with ASCT, 
median OS of patients with GFR above 30mL/min 
(median not reached) was not different from patients 
with GFR below 30mL/min (median 69 months), p = 
0. 114 (Fig. 7.)

� � Multivariate analysis

We analysed ISS, GFR and high-risk cytogenetics 
in a multivariate risk stratification model, as they 
proved their prognostic ability in a univariate model 
(Table IV).

Using ISS 3 as the reference, we observed that 
ISS I reduced the mortality risk and that high-risk 

Figure 4

Overall survival according to treatment.

 

Figure 5

Overall survival according to GFR.

 

Figure 6

Overall survival according to the International Staging System.

 

Figure 7

Overall survival according to GFR in patients treated with ASCT.
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cytogenetics was an adverse risk factor. The RI had 
not impact OS in this model.

�� DISCUSSION

The rate of RI was (20.1%) in accordance to the 
literature, and 12.9% of patients were haemodialysis-
dependent at presentation. This highlights the impor-
tance of the cooperation between nephrologists and 
haematologists in this subset of patients, in whom 
is fundamental to try to revert the RI.

Along 8 years (2004-2012), the patients have been 
treated with different therapeutic regimens as the 
new therapeutic agents (IMiDs and bortezomib) have 
become increasingly incorporated into standard first-
line regimens for treatment of elderly patients or 
those eligible for high-dose therapy. The first bort-
ezomib based regimen administrated only occurred 
by 2009 and became our standard upfront therapy 
for MM patients since then.

More than half of the patients were treated with 
ASCT, which clearly overcomes other retrospective 
studies13.

Despite these pitfalls, the study has a significant 
number of patients174 in whom cytogenetic analy-
sis was performed, and uses the Cockcroft-Gault 
equation to estimate the RI, avoiding the mistakes 
that can be induced by using serum creatinine. 
Although not ideal (RIFLE or AKIN should eventu-
ally be used, as GFR formulas are only validated 
in chronic renal disease and not in acute kidney 

injury12), its superiority against serum creatinine 
is unquestionable.

The subset of patients with RI had higher ISS 
(97.1% of patients on stage III) than patients without 
RI (19.6% of patients on stage III). The majority of 
patients with RI received bortezomib-based regi-
mens following the recommendations of the Inter-
national Myeloma Working Group (IMWG). This 
group shows some reluctance in treating RI patients 
with thalidomide-based regimens and suggests 
bortezomib-based regimens16. Interestingly, there 
was no difference in the OS of patients treated with 
thalidomide and bortezomib in a univariate analysis. 
Univariate analysis showed that RI (GFR < 30mL/
min), ISS and high-risk cytogenetics had prognostic 
ability. Nevertheless, in a multivariate risk stratifica-
tion model with these variables, RI had not impact 
OS. This means that despite the difference between 
the OS of patients with and without RI (40 months 
versus 83 months), RI should not be analysed iso-
lated. The ISS, as it includes β2-microglobulin – 
which measures both RI and the tumoural load – 
proved to be more a powerful prognostic factor. 
The fact that all patients with RI are in the ISS III 
group explains the difference of OS between patients 
with and without RI.

Our results are in agreement with other published 
papers, as the HOVON-65/GMMG-HD4 trial8 that 
states that MM patients treated with bortezomib 
overcome the adverse prognosis of RI. The VISTA 
trial15 also states that a regimen with bortezomib is 
well tolerated in MM patients with RI and that this 
complication can be reversed. The data with thalido-
mide is more limited16, but our results do not appear 
to be disappointing.

We are aware of the methodological limitations 
of our work, and in the future we intend to perform 
a prospective study with the same purpose in 
patients with MM and RI, applying different RI 
criteria (RIFLE, if possible) and the renal response 
criteria, proposed by the IMWG16. However, our 
study added more information to the RI issue in 
multiple myeloma. In the era of new therapeutic 
agents, it is expected that when nephrologists 
meet a newly diagnosed MM patient with RI, they 
will refer it, as soon as possible, to a clinical 
haemato-oncologist so that the treatment could 
promptly start16,7. The approach of a newly MM 

Table IV

Multivariate model for overall survival risk stratification

ß p-value
Hazard Ratio  

(95% CI)

ISS III 0.008 1

ISS I -1.212 0.007 0.298 (0.124-0.717)

ISS II -0.310 0.464 0.733 (0.320-1.681)

High-risk cytogenetics 0.573 0.043 1.773 (1.019-3008)

Renal Impairment -0.116 0.794 0.891 (0.373-2.127)

Renal impairment at presentation is not an adverse prognostic factor  
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patient with RI should be, from now on, ensured 
by both specialities. Our retrospective analysis 
demonstrates that when MM patients are treated 
with new agents, RI at presentation is not an 
adverse prognostic factor.
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