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The International Staging System (ISS), relying primarily

on the 2 parameters of serum b2 microglobulin (Sb2M)

and serum albumin, is currently used to determine the

prognosis of patients with multiple myeloma (MM) (1).

As MM patients with renal impairment (RI) also usually

have elevated Sb2M and hypoalbuminemia, the prognos-

tic impact of RI is thought to be properly represented in

the ISS (1, 2). However, MM patients with severe RI are

associated with early mortality (3–5) and are categorized

as medical emergencies (6, 7). In the largest series of 107

MM patients with severe acute kidney injury [defined as

a serum creatinine (SCr) level of ‡500 lm (5.66 mg ⁄dL)]
(8), the median overall survival (OS) of only 7–8 months

did not improve across two decades. In addition, the OS

was lower than that among patients with ISS-III

(29 months in the original study) (1). Therefore, the ISS

may have limitations in properly identifying the progno-

sis of MM patients with severe RI. Therefore, ISS may
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require additional modification or complementary, RI-

related parameters.

Recently, the International Working Group on Mye-

loma suggested evaluation of acute kidney injury in

patients with MM using a set of criteria called RIFLE

(risk, injury, failure, loss, and end-stage kidney disease)

or AKIN (Acute Kidney Injury Network) (9). They also

suggested evaluating RI in patients with MM who had a

stabilized SCr level by using the estimated glomerular

filtration rate (eGFR) formula (abbreviated as

eGFRMDRD hereafter) developed by the Modification of

Diet in Renal Disease (MDRD) Study Group (9). Under

these recommendations, RI degree would then be staged

according to the National Kidney Foundation–Kidney

Disease Outcomes Quality Initiative (KDOQI) classifica-

tion of chronic kidney disease (CKD) (10). The

RIFLE ⁄AKIN criteria cannot be easily applied for MM

diagnosis (2). However, eGFRMDRD is relatively simple

for clinical use and has been used to evaluate the reversal

of RI following anti-myeloma treatment with novel

agents (9). Because of the increased application of

eGFRMDRD, it would be clinically useful to know

whether the eGFRMDRD-rated RI recorded at MM diag-

nosis still has prognostic relevance.

In the recent analysis of patients with MM in Taiwan

(11), they were relatively older, with a median age of

71 yr, and had the highest frequency of RI (34%, defined

as an SCr of ‡2.0 mg ⁄dL) at diagnosis (11) compared

with other reports [which usually list a frequency of

about 20% (1, 12–15)]. Taking advantage of the higher

incidence of RI, the current study evaluated the prognos-

tic value of eGFRMDRD and CKD stage at MM diagno-

sis and found that higher CKD stages still have

prognostic relevance, independent of ISS.

Patients and methods

Patients

Patients newly diagnosed with MM between January

1996 and December 2007 at Taipei Veterans General

Hospital were enrolled, as previously described (11). Two

patients who had the unusual value of SCr at 0.1 mg ⁄dL
were excluded, because they were diagnosed before 2000

and the validation of the data was limited. Plasma cell

dyscrasias were diagnosed based on commonly accepted

criteria (16). Clinical features at diagnosis – age, gender,

complete blood counts, blood biochemistry (including

renal function), and histology and clinical stages accord-

ing to the Durie–Salmon (DS) staging system (17) and

ISS (1) – were recorded.

Before novel therapeutic agents became available in

2002, the major regimens of conventional chemotherapy

for these conditions comprised melphalan and predniso-

lone (MP) and vincristine, adriamycin, and dexa-

methasone (VAD). High-dose therapy (HDT) and

hematopoietic stem cell transplantation (HSCT) were

usually administered to patients aged <65 yr. Patients

with relapsed or refractory myeloma received salvage

therapy in the form of thalidomide (since 2002) or bort-

ezomib (since 2007). Several bisphosphonates, such as

clodronate, pamidronate, and zoledronic acid, became

sequentially available for treatment as bone-protection

agents beginning in the 1990s. Dialysis was usually

administered only in response to uncontrolled conditions

related to renal failure, including metabolic acidosis,

hyperkalemia, and fluid overload.

In this study, eGFR was calculated using the modi-

fied MDRD formula: eGFR in milliliters per minute

per 1.73 m2 = 186 · (SCr))1.154 · (age))0.203 (·0.742, if

women), in which SCr was the first value measured at

diagnosis of myeloma. The degree of RI was described

according to the definition of CKD stages as follows: stage

3 (abbreviated as CKD 3 hereafter), eGFR of 30–59 mL ⁄
min ⁄ 1.73 m2; CKD 4, eGFR of 15–29 mL ⁄min ⁄ 1.73 m2;

and CKD 5, eGFR of <15 mL ⁄min ⁄ 1.73 m2 or undergo-

ing dialysis (10). Because of the limited availability of

information on kidney damage, patients with an eGFR of

‡90 mL ⁄min ⁄ 1.73 m2 (originally CKD 1) or eGFR of 60–

89 mL ⁄min ⁄1.73 m2 (originally CKD 2) were grouped

together as CKD 1–2. We measured OS from the time of

diagnosis to the date of death from any cause or until the

last follow-up, which was conducted in February 2010.

Statistical analysis

Differences in patient and disease characteristics for

those diagnosed at different CKD stages were investi-

gated using Pearson’s Chi-square test. We used the same

cutoff level for excluding abnormal laboratory tests as in

the original ISS study (1). We performed survival analy-

sis using the Kaplan–Meier estimate, applying the log-

rank test to compare OS rates among groups character-

ized by different ISS stages. The level of statistical signifi-

cance was set at 0.05 for all tests. Statistical analyses

were performed using spss version 17.0 (SPSS Inc., Chi-

cago, IL, USA).

Results

Clinical and laboratory features of patients with MM
in relation to eGFRMDRD and CKD stages

For the 387 patients enrolled, the median age was 71 yr,

with 69% of patients older than 65 yr (Table 1). The

clinical stages included DS stage III (DS-III) in 72.6% of

patients and ISS-III in 56% of patients. Sixty-seven

(17.3%) patients had light-chain myeloma. At diagnosis,
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the median values of SCr and eGFRMDRD were

1.4 mg ⁄dL (range, 0.4–26.7) and 38.2 mL ⁄min ⁄ 1.73 m2

(range, 1.5–168.7), respectively. Thirty-four percent of

patients had RI with SCr of ‡2.0 mg ⁄dL, and 81.2% of

patients had CKD stages 3–5, including 42.6%

(n = 165) with CKD 3, 17.7% (n = 68) with CKD 4,

and 20.9% (n = 81) with CKD 5, with median values

for SCr (mg ⁄dL) of 1.3 (1.0–1.9), 2.2 (1.8–3.3), and 5.1

(3.2–26.7), respectively.

As shown, higher CKD stages were significantly more

common in men, older patients (older than either 65 or

70 yr), and those with DS-III, ISS-III, light-chain mye-

loma, elevated Sb2M (at either ‡3.5 mg ⁄L or

‡5.5 mg ⁄L), hypercalcemia [serum total calcium (cor-

rected), >11.5 mg ⁄dL], elevated serum lactate dehydro-

genase (LDH), anemia, and thrombocytopenia. On the

other hand, there was no significant association of higher

CKD stages with hypoalbuminemia, leukopenia, or ear-

lier calendar period (1996–2001) at diagnosis. In terms of

treatment, more patients with RI at lower CKD stages

received thalidomide and HDT ⁄HSCT at the last follow-

up (Table 1).

Prognostic value of CKD stages at diagnosis of MM

The prognostic impact of different CKD stages was

examined. The results showed a correlation with OS,

with the median OS [95% confidence interval (CI)] for

CKD 1–2 vs. 3 vs. 4 vs. 5 being 35.6 (23.8–47.3) vs. 29.4

(23.1–35.7) vs. 14.7 (8.9–20.6) vs. 7.2 (4.4–10.0) months,

respectively (P < 0.001; Fig. 1). In addition, the univari-

ate analysis, which included all patients, showed that

several scales of RI were associated with a lower OS –

including SCr of ‡2 mg ⁄dL [hazard ratio (HR) = 2.159;

95% CI = 1.692–2.756, P < 0.001], CKD 3–5

(HR = 1.876; 95% CI = 1.354–2.600, P < 0.001),

CKD 4–5 (HR = 2.217; 95% CI = 1.744–2.818,

P < 0.001), and CKD 5 (HR = 2.645; 95%

CI = 2.007–3.484, P < 0.001) – as were other factors

such as earlier calendar period (1996–2001) at diagnosis

(HR = 1.436; 95% CI = 1.133–1.819, P = 0.003), older

age (365 yr; HR = 1.853; 95% CI = 1.418–2.423,

P < 0.001), DS–III (HR = 1.898; 95% CI = 1.430–

2.521, P < 0.001), ISS–III (HR = 2.104; 95%

CI = 1.628–2.719, P < 0.001), hypoalbuminemia

Table 1 Clinical features and treatments of 387 Chinese patients with multiple myeloma in terms of chronic kidney disease (CKD) stages

Parameters ⁄ CKD (eGFR, mL ⁄
min ⁄ 1.73 m2) Total (%)

CKD 1–2 (360)
(%)1

CKD 3 (30–59)
(%)1

CKD 4 (15–29)
(%)1

CKG 5
(<15) (%)1 P-value

No. of patients (%) 387 (100) 73 (18.8) 165 (42.6) 68 (17.7) 81 (20.9) –

eGFR2 (mL ⁄ min ⁄ 1.73 m2),

median (range)

38.2 (1.5–168.7) 73.7 (60.1–168.7) 42.7 (30.1–59.9) 22.9 (15.2–29.7) 8.6 (1.5–14.9) <0.0013

SCr, median (mg ⁄ dL) (range) 1.4 (0.4–26.7) 0.84 (0.4–1.1) 1.3 (1.0–1.9) 2.2 (1.8–3.3) 5.1 (3.2–26.7) <0.0013

‡2.0 132 (34.1) 0 (0) 2 (1.2) 53 (77.9) 77 (95.1) <0.001

Calendar period 1996–2001 176 (45.5) 28 (38.4) 74 (44.8) 36 (52.9) 38 (46.9) 0.374

Gender, male 286 (73.9) 28 (38.4) 135 (81.8) 56 (82.4) 67 (82.7) <0.001

Age, median (yr) (range) 71 (27–91) 62 (27–81) 72 (44–91) 71.5 (47–90) 71 (41–88) <0.0013

Age ‡ 65 269 (69.5) 33 (45.2) 125 (75.8) 51 (75) 60 (74.1) <0.001

Age ‡ 70 195 (50.4) 24 (32.9) 94 (57) 35 (51.5) 42 (51.9) 0.008

Stages – Durie–Salmon III 281 (72.6) 47 (64.4) 104 (63) 58 (85.3) 72 (88.9) <0.001

Stages – ISS – III 197 of 352 (56) 14 of 66 (21.2) 64 of 156 (41) 53 of 60 (88.3) 66 of 70 (94.3) <0.001

Light-chain myeloma 67 (17.3) 14 (19.2) 15 (9.1) 14 (20.6) 24 (29.6) 0.001

Serum albumin < 3.5 g ⁄ dL 215 of 385 (55.8) 36 (49.3) 92 of 164 (56.1) 41 of 67 (61.2) 46 (56.8) 0.557

Sb2M ‡ 3.5 mg ⁄ L 280 of 352 (79.5) 32 of 66 (48.5) 122 of 156 (78.2) 58 of 60 (96.7) 68 of 70 (97.1) <0.001

Sb2M ‡ 5.5 mg ⁄ L 197 of 352 (56) 14 of 66 (21.2) 64 of 156 (41) 53 of 60 (88.3) 66 of 70 (94.3) <0.001

Serum total calcium (corrected)

> 11.5 mg ⁄ dL

69 of 385 (18) 4 (5.8) 11 of 164 (6.7) 22 of 67 (32.8) 32 (39.5) <0.001

Serum LDH > normal value 155 of 385 (40.3) 26 (35.6) 52 of 164 (31.7) 31 (45.6) 46 of 80 (57.5) 0.001

WBC < 4000 ⁄ lL 71 of 385 (18.4) 16 (21.9) 33 (20) 10 of 66 (15.2) 12 (14.8) 0.565

Hemoglobin < 10 g ⁄ dL 251 (64.9) 34 (46.6) 93 (56.4) 54 (79.4) 70 (86.4) <0.001

Platelets < 130 000 ⁄ lL 127 of 384 (33.1) 14 (19.2) 51 of 164 (31.1) 24 of 67 (35.8) 38 of 80 (47.5) 0.002

Thalidomide4 86 (22.2) 22 (30.1) 42 (25.5) 13 (19.1) 9 (11.1) 0.020

Bortezomib4 32 (8.3) 8 (25.0) 15 (9.1) 4 (5.9) 5 (6.2) 0.610

HDT and HSCT4 40 (10.3) 15 (20.5) 15 (9.1) 6 (8.8) 4 (4.9) 0.011

Bisphosphonate4 288 (74.4) 50 (68.5) 131 (79.4) 50 (73.5) 57 (70.4) 0.239

Abbreviations: refer to the text.
1% of each CKD subgroup.
2Based on the modified MDRD formula.
3Kruskal–Wallis test.
4Indicated treatments which were once given at last follow-up.
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(HR = 1.418; 95% CI = 1.118–1.798, P = 0.004), ele-

vated Sb2M at 3.5 mg ⁄L (HR = 2.78; 95% CI = 1.968–

3.928, P < 0.001), hypercalcemia (HR = 2.092; 95%

CI = 1.567–2.793, P < 0.001), elevated LDH

(HR = 1.366; 95% CI = 1.078–1.731, P = 0.01), ane-

mia (HR = 1.723; 95% CI = 1.334–2.224, P < 0.001),

and thrombocytopenia (HR = 1.294; 95% CI = 1.012–

1.654, P = 0.04).

To find additional factors (aside from DS) indepen-

dently influencing the OS, we used the Cox regression

model on factors with P < 0.1 in the univariate analysis.

To compare the relative contribution of ISS and RI,

these models used different cutoff values or severity of

Sb2M (either ‡3.5 or ‡5.5 mg ⁄L), ISS, and RI

(SCr ‡ 2 mg ⁄dL, CKD 3–5, CKD 4–5, or CKD 5;

Table 2). In these models, four factors were consistently

and independently associated with a lower OS: old age

(‡65 yr), earlier calendar period at diagnosis, hypercalce-

mia and elevated Sb2M (either ‡3.5 mg ⁄L or ‡5.5 mg ⁄L)
or ISS. The prognostic impact of RI varies and depends

on the categorical scales used. As shown in Table 2, the

categorical factor CKD 3–5 was not significant in these

models, but CKD 4–5 and CKD 5 were independently

associated with a lower OS, especially the latter.

CKD 5 as a complement to ISS

As CKD 4–5 or CKD 5 were independently associated

with a lower OS, the CKD stages of patients with ISS-

III (n = 197) were examined and found to be evenly dis-

tributed from CKD 3 to CKD 5, including 32.5%

(n = 64), 26.9% (n = 53), and 33.5% (n = 66) in CKD

3, 4, and 5, respectively. To further evaluate the prognos-

tic impact of Sb2M and RI in our patients, we scored

them according to the criteria of ISS and CKD stages,

respectively (Table 3), and compared the median OS of

patients with the sum of scores at different values for

both factors. As shown in Table 3 and Fig. 2A, patients

were stratified into four risk groups according to OS. In

comparison, the median OS of patients in the low, inter-

mediate-1 (INT-1), and intermediate-2 (INT-2) risk

groups (50.8, 29.4, and 15.0 months, respectively;

Fig. 2A) was comparable to that of patients with ISS I–

III (51.2, 27.2, and 12.9 months, respectively). Patients in

the high-risk group (with Sb2M of ‡5.5 mg ⁄L and CKD

5 at diagnosis) had the poorest prognosis, with a median

OS of 7.2 months (95% CI = 4.9–9.5).

Therefore, using the original ISS criteria and the high-

risk group described previously, we modified the ISS into

four stages (modified ISS), in which stage IV indicates

patients with Sb2M of ‡5.5 mg ⁄L and CKD 5, and stage

III included only those in the original ISS-III who had

an RI less than CKD 5. Comparing to those with the

original ISS-III [median SCr: 2.2 mg ⁄dL (range, 0.6–

26.7); and median eGFRMDRD: 23.8 mL ⁄min ⁄1.73 m2

(range, 1.5–102.5)], the median values of SCr and

eGFRMDRD were 1.6 mg ⁄dL (range, 0.6–3.3) and

Figure 1 The curve of the overall survival of 387 Chinese patients

with multiple myeloma in terms of RI classified according to the CKD

stages.

Table 2 The hazards of RI rated as different scales in the Cox regression models containing different cutoff values of Sb2M or ISS

Cox regression models1

Hazard ratios of RI (95% CI; P-values)

SCr ‡ 2.0 mg ⁄ dL
(vs. SCr < 2.0 mg ⁄ dL) CKD 3–5 (vs. CKD 1–2) CKD 4–5 (vs. CKD 1–3) CKD 5 (vs. CKD 1–4)

Sb2M ‡ 3.5 mg ⁄ L 1.515 (1.122–2.044;

P = 0.007)

1.099 (0.744–1.625;

P = 0.634)

1.519 (1.126–2.048;

P = 0.006)

2.133 (1.535–2.964;

P < 0.001)

Sb2M ‡ 5.5 mg ⁄ L 1.397 (1.012–1.928;

P = 0.042)

1.242 (0.845–1.824;

P = 0.270)

1.404 (1.007–1.956;

P = 0.045)

1.944 (1.386–2.726;

P < 0.001)

ISS (categorical) 1.413 (1.025–1.948;

P = 0.035)

1.130 (0.766–1.666;

P = 0.538)

1.411 (1.016–1.959;

P = 0.040)

1.983 (1.414–2.782;

P < 0.001)

CKD, chronic kidney disease; ISS, International Staging System; RI, renal impairment.
1Factors also in the models, refer to the text.
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34.6 mL ⁄min ⁄ 1.73 m2 (range, 15.2–102.5) for patients

with modified ISS-III, and 5.1 mg ⁄dL (range, 3.3–26.7)

and 9.0 mL ⁄min ⁄ 1.73 m2 (range, 1.5–14.3) for those with

modified ISS-IV. As shown in Fig. 2B, there was a sig-

nificant difference in OS among patients in these four

stages of modified ISS. As there was an improvement in

OS in our patients across these two calendar periods

(1996–2001 and 2002–2007) (11), we also compared

the OS of patients with modified ISS-IV in these two

periods. It showed no significant improvement, with a

median OS of 7.1 months (95% CI, 4.1–10.1) and

7.2 months (95% CI, 3.1–11.2) in the first and second

calendar periods, respectively (P = 0.264).

Discussion

Our findings provide evidence supporting the value of

eGFRMDRD-based CKD stages at diagnosis of MM in

relation to clinical and laboratory features and progno-

sis; furthermore, these findings identify CKD 5 as a

potential complement to ISS-III for identifying the

poorest prognosis (1). As shown in Table 1,

eGFRMDRD-based CKD stages provided more discrimi-

native information than SCr regarding clinical and labo-

ratory features and prognosis (Table 1), reinforcing the

findings of recent studies (2, 18). For patients with MM,

physicians have relied solely on an elevated SCr level to

diagnose RI, to decide when to initiate treatment, and

even as the component of DS used to determine the

prognosis (17, 19). However, SCr may vary with other

factors such as age, sex, and muscle mass (9). As shown

in our study, there was significant variation of SCr in

patients with MM, especially for ISS-III [median SCr:

2.2 mg ⁄dL (range, 0.6–26.7)]. Several studies have shown

the correlation of GFR-at-diagnosis to the prognosis of

patients with MM using different methods, including

chromium-51-labeled ethylenediaminetetraacetic acid

(51Cr EDTA) (20), cystatin C (21, 22), and 24-h urinary

creatinine clearance (23). The MDRD formula for evalu-

ating creatinine clearance is relatively simple but has only

been validated in patients with CKD. As eGFRMDRD

has been used to evaluate the reversal of RI following

Table 3 The scoring system of multiple myeloma based on Sb2M and chronic kidney disease (CKD) stages at diagnosis and resulting risk groups

in 352 patients

Prognostic factors

Score

1 2 3 4 5

Sb2M (mg ⁄ L) <3.5 ‡3.5 and <5.5 ‡5.5 – –

CKD stage – 1 and 2 3 4 5

Risk
group

Sums of
scores

No. of
patients (%)

Median OS
(95% CI)
(months)

Median SCr
(range) (mg ⁄ dL)

Median eGFR
(range) (mL ⁄ min ⁄
1.73 m2)

Low 3, 4 86 (22) 50.8 (40.1–61.5) 0.9 (0.4–1.7) 64.6 (31.1–168.7)

INT-1 5 74 (19) 29.4 (22.4–36.4) 1.2 (0.6–2.2) 46.6 (22.7–102.5)

INT-2 6, 7 126 (32) 15.0 (8.9–21.2) 1.8 (1.0–5.8) 30.2 (7.6–59.3)

High 8 66 (17) 7.2 (4.9–9.5) 5.1 (3.3–26.7) 9.0 (1.5–14.3)

Figure 2 The curve of the overall survival of 352 Chinese patients

with multiple myeloma according to risk groups, based on (A) Sb2M

and CKD stages at diagnosis and (B) according to the modified ISS.
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treatment with novel agents (9), our findings, and those

by Dimopoulos et al. (2), provide additional evidence for

the prognostic relevance of eGFRMDRD at MM diagno-

sis. These findings indicate that eGFRMDRD has the

potential benefit of helping to identify patients at risk –

not that it would replace the potential usefulness of the

recommended RIFLE or AKIN criteria (9). It is not

unusual for patients with MM to experience rapid deteri-

oration of renal function within days. On the other hand,

although the eGFRMDRD formula includes age as a fac-

tor, older age (365 yr) remained an independent prog-

nostic factor whenever eGFRMDRD-based CKD stage

was included in the Cox regression model (Table 2).

In addition, the criteria for identifying patients with

the poorest prognosis [i.e., CKD 5 in patients with ISS-

III (i.e., Sb2M ‡ 5.5 mg ⁄L)] are relatively simple and eas-

ily applicable in the management of this subgroup of

patients with MM. These results are significant for sev-

eral reasons. First, the proportion of our patients with

RI at diagnosis did not decline across the study period

(Table 1). The awareness provided by early MM diagno-

sis may be countered by progressive aging in the general

population and by increasing age of diagnosis. Second,

eGFRMDRD-based CKD 5 might provide clinicians a

simple and fast alert to identify and treat patients at risk

for early mortality as soon as possible. This is especially

relevant whenever novel agents and new renal replace-

ment or rescue modalities are immediately available (9,

24–28) and whenever an ideal model to identify prognos-

tic factors associated with early mortality or extremely

poor prognosis is not immediately available (1, 5, 29,

30). Incidentally, the median OS and SCr at diagnosis

(median SCr: 5.1 mg ⁄dL) of our MM patients with mod-

ified ISS-IV (Table 3 and Fig. 2B) were comparable with

those of 107 MM patients with severe acute kidney

injury [SCr ‡ 500 lm (5.66 mg ⁄dL)] (8). In addition, the

survival of patients in both studies failed to improve

across the study periods (12 and 20 yr (8), respectively).

Our findings may show additional prognostic value of

RI, which should be tested in larger studies, for example

the original ISS database (1) by using the data to calcu-

late the CKD stage. A recent analysis of 1516 Greek

patients by Dimopoulos et al. (2) suggested that ISS

remains unaffected by the degree of RI, even in patients

with ISS-III. Although the number of patients was rela-

tively small in our and several previous reports (18, 23),

these studies suggest that RI remained prognostic even in

ISS. In fact, in the study by Dimopoulos et al., CKD 3–

5 has marginal significance (P = 0.054) in older patients

(age, >60 yr), but the prognostic impact of CKD 4–5 or

CKD 5 alone was not shown (2). In comparison with the

patients studied by Dimopoulos et al. (2), our patients

were relatively older (median age, 71 vs. 66 yr) and had

a higher rate of RI (defined as SCr ‡ 2.0 mg ⁄dL; 34.1%

vs. 20.5%) and ISS-III (56% vs. 33%) at diagnosis. In

addition, more of the patients studied by Dimopoulos

et al. (12) might have received front-line treatments with

novel agents. The median level of eGFRMDRD in our

patients was relatively lower (38.2 vs. 65 mL ⁄
min ⁄ 1.73 m2), and the median OS in ISS-III was lower

(13.4 vs. 25 months). Patients with CKD 4 and 5 showed

a difference in OS (15 and 7.2 months, respectively) in

our study but not in that by Dimopoulos et al. (25 and

21 months). It is reasonable to speculate that severe RI

still affects ISS, especially in the elderly.

Considering CKD is prevalent in the elderly of Taiwan

(31) with the highest prevalence of end-stage renal dis-

eases (ESRD) in the world (32), it is reasonably specu-

lated that the prognosis of our MM patients with RI at

diagnosis may be partially contributed by pre-existing

CKD, thus weakening the importance of our findings.

As described (2), this confounding effect is not easily

overcome except for the availability of the information

including renal function before diagnosis of myeloma,

the course of renal function over a time period, or even

with renal biopsies. Dimopoulos et al. used the feature

measurable Bence-Jones proteinuria to identify those

patients with MM whose RI at diagnosis was probably

associated with myeloma. Of them, CKD 3–5 had mar-

ginal significance in patients >65 yr (2). The alternate

way is to examine the reversal rate of RI in our patients.

Using the definitions including (1) the fall of an initially

elevated SCr concentration to the reference range, i.e.,

1.5 mg ⁄dL (19, 24), or (2) a decrease in SCr of at least

50% when the fall of SCr remained above 1.5 mg ⁄dL in

patients that did not undergo dialysis (33), there was a

47.5% of reversal rate in our 101 MM patients with

SCr 3 2.0 mg ⁄dL between 1999 and 2007, which was

not inferior to those previously reported (manuscript in

preparation) (4, 19). On the other hand, as elderly

patients usually have comorbidities, including CKD, dia-

betes and hypertension, the higher prevalence of RI at

diagnosis for MM in ours and elderly patients with MM

from other reports may represent a real and unavoidable

condition in a progressively aging population. Therefore,

the prognostic impact of RI at diagnosis for MM cannot

be overlooked, even when using ISS. The application of

this novel, risk-grouping system based on CKD and

Sb2M requires additional studies for validation, espe-

cially among the elderly.

Although more than 80% of our patients had an RI

of CKD 3–5, most did not receive the currently recom-

mended front-line treatments with novel agents and renal

replacement therapy (9, 26, 34). Significantly, based on

the classification of CKD stages, we can properly iden-

tify patients with MM who require aggressive and timely

treatments with novel agents and modalities of renal res-

cue to treat their RI.
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