
Multiple Myeloma

Evaluation of five staging systems in 470
patients with multiple myeloma

We evaluated the prognostic significance of five
staging systems in 470 consecutive, previously
untreated patients with multiple myeloma diagnosed
between 1989 and 2006. The five staging systems
were those proposed by Durie and Salmon, Bataille
et al., the South West Oncology Group, Weber et al.
and the International Staging System. This last
proved to be superior to the others.
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The wide range in survival rates in multiple myeloma
(MM) establishes the need for a staging system (SS) with
prognostic reliability. Since 1975, the Durie-Salmon SS (DS
SS) has been a widely accepted classification of MM patients,
despite its lack of reproducibility, problematic designation of
bone disease and failure to identify prognostic groups in
patients under conventional or high-dose therapy.1-3 In the
meantime, the prognostic significance of β-2 microglobulin
(β2m) and albumin (levels) became evident. β2m reflects
tumor burden and renal function and emerged in several
studies as a most powerful predictor of survival.4,5 Albumin
levels correlate inversely with the levels of interleukin-6, a
major growth and survival factor of myeloma cells, thus indi-
cating disease severity and proliferative rate.6 The prognostic
power of the combination of β2m and albumin was recog-
nized and subsequently employed in the simpler SS of
Bataille et al. (BSS), the South West Oncology Group (SWOG
SS) and most recently in the International Staging System
(ISS) (Table 1).7-9 Weber et al., in an early attempt to validate
the ISS, questioned the need to use albumin in their model
(WSS), since they demonstrated similar results using β2m

alone in identical cut-offs with ISS (Table 1).10

The aim of the present study was to evaluate and com-
pare the prognostic significance of these five SS in 470 con-
secutive, previously untreated MM patients diagnosed in
our department between 1989 and 2006. Ninety-two
(19.6%) patients received high-dose therapy followed by
autologous stem cell transplantation and the remaining 378
(80.4%) were treated with conventional chemotherapy. All
patients were classified according to each SS and survival
was estimated according to Kaplan-Meier method. Survival
differences between stages were assessed using the log-
rank test. 

The median follow-up was 36 months (range: 1-180) and
the median overall survival for all patients was 40 months
(95% CI: 36-44). One hundred and seventy-six patients
(37.4%) are still alive, 274 (58.3%) have died and 20 (4.3%)
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Table 2. Distribution and median overall survival of 470 MM patients according to the DS SS, BSS, SWOG S, ISS and WSS. 

DS SS BSS SWOG SS ISS WSS
Stage N OS N OS N OS N OS N OS

(%) (95%CI) (%) (95%CI) (%) (95%CI) (%) (95%CI) (%) (95%CI)
months months months months months

I 38 75 270 53 73 76 135 76 177 64
(8.1) (62-78) (57.4) (44-62) (15.5) (67-85) (28.7) (66-86) (37.4) (54-74)

II 131 47 79 25 229 45 168 40 126 43
(27.9) (37-57) (16.8) (21-31) (48.7) (41-49) (35.7) (35-45) (26.8) (38-48)

III 121 19 98 23 167 23 167 23
(25.7) (13-23) (20.8) (18-28) (35.5) (19-27) (35.5) (19-27)

IIIA 231 38
(49) (35-41)

IIIB 70 24
(15) (16-32)

IV 70 21
(14.8) (15-27)

OS, overall survival.
DSSS: pI,II=0.007, pI,IIIA=0.0003, pI,IIIB <0.0001, pII,IIIB <0.0001, pIIIA,IIIB=0.0007, but pII,IIIA=0.06; BSS: pI,II <0.0001, pI,III <0.0001, but pII,III=0.11;
SWOGSS: pI,II=0.008, pI,III <0.0001, pI,IV <0.0001, pII,III <0.0001, pII,IV <0.0001, but pIII,IV=0.59; ISS: pI,II <0.0001, pI,III <0.0001 and pII,III <0.0001; WSS:
pI,II=0.001, pI,III <0.0001 and pII,III <0.0001. 

Table 1. Myeloma staging system based on the combination of
B2m and albumin or β2m alone.

BSS SWOGSS ISS WSS

Stage I β2m β2m β2m β2m 
<6mg/L, <2.5mg/L <3.5mg/L, <3.5 mg/L

alb >3g/dL alb ≥3.5g/dL

Stage II β2m 2.5mg/L neither stage 3.5mg/L
≥6mg/L, alb β2m I nor III β2m

>3g/dL <5.5mg/L <5.5mg/L

Stage III alb ≥3g/dL β2m β2m β2m
≥5.5mg/L, ≥5.5mg/L ≥5.5mg/L
alb ≥3g/dL

Stage IV β2m 
≥5.5mg/L,
alb <3g/dL



were lost during the follow-up. The distribution and medi-
an overall survival of the patients according to each SS are
presented in Table 2. In practice, the difference between
the ISS and the WSS is that patients with β2m <3.5 mg/L
and albumin <3.5 g/dL are classified in stage II according to
the ISS, while according to the WSS they are in stage I.
There were 42 such patients in our study: when these
patients were analyzed separately in order to determine in
which prognostic group they practically belong, their
median overall survival was 40 months, (95%CI: 32-48)
not being statistically significantly difference from that of
stage II patients of either SS (p>0.7).

Classification according to the DS SS, the BSS and the
SWOG SS yielded a heterogeneous distribution of our
patients among the three stages of each SS, with the major-
ity of the patients classified in DS SS IIIA, BSS I and SWOG
SS II. Application of the ISS and WSS produced the most
homogeneous distribution of patients. There was no statis-
tically significant difference in survival between patients in
DS SS II and DS SS IIIA. Overall survival was also similar
between patients in BSS II and BSS III and between those
in SWOG SS III and SWOG SS IV, leading us to the conclu-
sion that albumin seems to lose its prognostic value at high
cut-off levels of β2m. The ISS and WSS demonstrated the
best discriminatory efficacy, since significant differences in
survival were found between all three stages.

The median overall survival of our patients in stage I,
according to the DS SS, SWOG SS and ISS, is identical,
exceeding 6 years. The BSS and WSS seem to do these
patients a prognostic injustice by decreasing their expect-
ed survival by 2 years and 1 year, respectively. In the case
of BSS, this difference indicates that 6 mg/L is an exceed-
ingly high cut-off level of β2m for identifying low-risk
patients. In the case of WSS, the difference is due to the
mistaken inclusion of patients with β2m <3.5 mg/L and
albumin <3.5 g/dL in stage I, since according to their medi-
an overall survival of 40 months, they do, in fact, belong
to stage II.

Stage II patients had a similar survival of around 3.5
years in all SS with the exception of the BSS. In fact, in our
study BSS II patients belonged to a more advanced stage,
since their short survival of 2 years is not significantly dif-
ferent from that of BSS III patients, corresponding at the
same time to the survival of DS SS IIIB, SWOG SS III or IV,
ISS III and WSS III patients.

In conclusion, our study confirms the superiority of the
ISS over the DSSS and previous prognostic classifications

based on the combination of β2m and albumin. The ISS
proved to be the only simple, reproducible alternative with
high prognostic power, definitely able to gain wide clinical
applicability.

Dimitra Mihou, Irene Katodritou, Kostas Zervas
Department of Hematology-Oncology,

“Theagenion” Cancer Center, Thessaloniki, Greece
Key words: myeloma, prognosis, staging
Correspondence: Dimitra Mihou, MD, Department of
Hematology-Oncology, “Theagenion” Cancer Center, 2, 
Al. Symeonidi St, 54007, Thessaloniki, Greece.
Phone: international +302310/898612. Fax: international
+302310/898614. E-mail: dmihou@mailbox.gr

References

1. Durie BGM, Salmon SE. A clinical staging system for multiple
myeloma. Cancer 1975;36:842-54.

2. Gassman W, Pralle H, Haferlach T, Pandurevic S, Graubner M,
Schmitz N, et al. Staging systems for multiple myeloma: a
comparison. Br J Haematol 1985;59:703-11.

3. Attal M, Harousseau JL, Stoppa AM, Sotto JJ, Fuzibet JG, Rossi
JF, et al. A prospective, randomized trial of autologous bone
marrow transplantation and chemotherapy in multiple myelo-
ma. Intergroupe Français du Myélome. N Engl J Med 1996;
335:91-7.

4. Bataille R, Durie BG, Grenier J. Serum β2 microglobulin and
survival duration in multiple myeloma: a simple reliable mark-
er for staging. Br J Haematol 1983;55:439-47.

5. Cuzick J, De Stavola BL, Cooper EH, Chapman C, Mac
Lennan IC. Long-term prognostic value of serum β2
microglobulin in myelomatosis. Br J Haematol 1990;75:506-
10.

6. Bataille R, Jourdan M, Zhang XG, Klein B. Serum levels of
interleukin-6, a potent myeloma cell growth factor, as a reflec-
tion of disease severity in plasma cell dyscrasias. J Clin Invest
1989;84:2008-11.

7. Bataille R, Durie GM, Grenier J, Sany J. Prognostic factors and
staging in multiple myeloma. A reappraisal. J Clin Oncol
1986;4:80-7.

8. Jacobson JL, Hussein MA, Barlogie B, Durie BGM, Crowley JJ.
A new staging system for multiple myeloma patients based on
the Southwest Oncology Group (SWOG) experience. Br J
Haematol 2003;122:441-50.

9. Greipp PR, San Miguel J, Durie BGM, Crowley J, Barlogie B,
Bladé J, et al. International Staging System for multiple myelo-
ma. J Clin Oncol 2005;23:3412-20.

10. Weber D, Wang M, Delasalle K, Alexanian R. Confirmation of
prognostic value of model using β2 microglobulin (β2 M) and
albumin for multiple myeloma (MM) proposed by the
International Myeloma Working Group (IMWG) with similar
results using β2 M alone. Blood 2003;102[abstract].

Letters to the Editor

| 1150 | haematologica/the hematology journal | 2006; 91(8)




