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Summary

Novel treatments for multiple myeloma (MM) have shown promising

results in clinical trials, but the advantage in unselected patients is still

unclear. In order to evaluate whether novel therapies impact survival of

MM patients, we performed a population-based analysis on data collected

by the Modena Cancer Registry from 1989 to 2009. The analysis evaluated

1206 newly diagnosed MM patients collected in the years 1988–96 (conven-

tional therapy), 1997–05 (high dose melphalan and autologous transplant),

and 2006–09 (novel agents era). Both relative survival (RS) and overall sur-

vival (OS) improved over the years, but not equally in the three groups.

For patients aged <65 years, RS improved in 1997–05 and 2006–09 com-

pared with previous years and a trend to improvement was observed from

1997–05 to 2006–09. For patients aged 65–74 years, RS improved signifi-

cantly in 2006–09 compared with 1988–96 and 1997–05. No amelioration

was observed for patients 75+ years old. OS confirmed RS. In conclusion,

the survival of MM patients aged <65 and, in particular, 65–74 years, has

improved over time, especially after 2006. This observation provides cir-

cumstantial evidence that novel therapies might impact patient survival.

Despite the limits of this study, these data refer to an unselected popula-

tion, giving a picture of every day clinical practice.

Keywords: multiple myeloma, survival, population study, epidemiology,

therapy.

Multiple myeloma (MM) is a neoplastic disorder of the bone

marrow that results from the monoclonal proliferation of

plasma cells. It represents 13% of all haematological cancers

and approximately 1% of all types of cancers (Palumbo &

Anderson, 2011), with European Age-Standardized (AS) Inci-

dence Rates of 5�4 per 100 000/year in males and 3�8 per

100 000/year in females (http://www.cancerresearchuk.org/

cancer-info/cancerstats/, last accessed 20 May 2013) and 7�4
per 100 000/year and 4�7 per 100 000/year cases in males

and females, respectively, in the United States (http://seer.

cancer.gov/statfacts/html/mulmy.html). The European AS

Incidence Rates per 100 000 Population in UK in 2009 over-

laps with the US and European data, corresponding to 7�1
and 4�3 cases per 100 000 in males and females, respectively

(http://www.cancerresearchuk.org/cancer-info/cancerstats/, last

accessed 20 May 2013). The approximate Italian incidence is

a little higher, at 9�5 per 100 000 in males and 8�1 per

100 000 in females (http://www.registri-tumori.it). In 2009

the raw incidence rate in the province of Modena was 10

cases per 100 000 inhabitants per year (10�6 in males and 9�9
in females respectively) (http://www.rtm.unimo.it/Pubblicazi-

oni.html). The survival of MM patients ranges from less than

6 months to more than 10 years depending on stage of the

disease at diagnosis and prognostic factors (Greipp et al,

2005). Despite improvements in treatment, MM is still char-

acterized by frequent relapses and ultimately patients die due

to disease progression, with MM accounting for approxi-

mately 1�9% of cancer mortality (Jemal et al, 2008). In 2009

the raw mortality rate in the province of Modena was 2�4
and 4�2 per 100 000 in males and females respectively (Euro-

pean AS rate, 1�3 and 2�0 per 100 000 in males and females,

respectively). Death rates for all types of cancers have
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decreased significantly in the past 20 years, even in MM

patients where the death rate has decreased from 4�83 per

100 000 in 1990 to 4�39 per 100 000 in 2007 in men, and

from 3�26 per 100 000 in 1991 to 2�81 per 100 000 in 2007

in women (Siegel et al, 2011). In the same way, the life

expectancy of MM patients has improved over the past

50 years, especially following the introduction of melphalan

in the clinics in the 1960s, high-dose melphalan followed by

autologous stem cell support (HDM/ASCT) in the 1980s

and, more recently, innovative therapies. Before the introduc-

tion of alkylating agents median MM patient survival was

<1 year (Greenlee et al, 2000) and the current expected sur-

vival is estimated to be 5–7 years in patients receiving HDM/

ASCT, and 3–4 years in patients receiving conventional che-

motherapy (Ludwig et al, 2008). In England, the 5-year sur-

vival has improved in the last 40 years, in both sexes, from

11–12% to over 37% (http://www.cancerresearchuk.org/can-

cer-info/cancerstats/). The improvement in survival has been

analysed in detail (Kumar et al, 2008, 2012; Ludwig et al,

2008; Campagnaro et al, 2011). However, the data very often

referred to selected patients enrolled in clinical trials or ter-

tiary institutions and cannot be easily generalized. In order

to evaluate how significantly the introduction of HDM/ASCT

and novel therapeutic approaches had affected the survival of

myeloma patients we analysed the overall survival (OS) and

Relative Survival (RS) in the Province of Modena between

1988 and 2009 based on the data collected by the Modena

Cancer Registry (MCR). We also reported the trend for cal-

endar years at diagnosis (from 1988 to 2009) of the RS at

3 years, with the projection of the linear fit at the period of

diagnosis 2006–09. Sixty-three percent of data collected by

MCR came from a university hospital and 37% were from

local institutions that were not tertiary referral centres. Com-

pared with results obtained from Clinical Trials, data from

Registries give a better picture of every-day clinical practice.

Materials and methods

Modena Cancer Registry is a member of the Italian Cancer

Registry Association (AIRT) and the International Associa-

tion of Cancer Registry (IACR). MCR collects data regarding

cancers diagnosed in the province of Modena (Italy). This

study used data collected between January 1, 1988 and

December 31, 2009; data regarding date of death up to June

30, 2011 (end of follow-up) was also utilized.

According to Italian Law, ethic committee approval was

not required for this study because all information was col-

lected and used only for anonymous and aggregate statistical

analysis.

For the current analysis the following criteria were applied

to the study: International Classification of Diseases (ICD)-03

(morphology codes 9731-9732, 9734) and sex. Patients were

divided based on age and year of diagnosis. As HDM/ASCT

became a standard treatment for MM in the province of Mo-

dena in 1996 and thalidomide was introduced in our clinical

practice between 2002 and 2003, followed by bortezomib and

lenalidomide after 2005, three periods of time were consid-

ered: 1988–96 (conventional therapy), 1997–05 (HDM/

ASCT), 2006–09 (HDM/ASCT and novel agents era). Age

was also taken into account as a prognostic factor and

patients were divided into three groups: younger than

65 years of age (with 65 representing the cut-off for HDM/

ASCT in our clinical practice); between 65 and 74 years; and

75 years or older.

The analysis was directed to the determination of the esti-

mated OS evaluated by Kaplan–Meier method and modelled

with the Cox proportional hazard regression analysis (Cox,

1972) and the RS. RS is defined as the observed survival, where

all deaths are considered events, divided by the expected sur-

vival of a comparable group from the general population,

which is assumed to be free from MM. Expected survival was

estimated using the Ederer II method (Ederer & Heise, 1959)

and based on the Italian National Institute of Statistic (ISTAT)

life tables stratified by age, sex and calendar period. Five-year

RS with 95% confidence interval (95% CI) was calculated for

patients diagnosed during three calendar periods: 1988–96,

1997–05 and 2006–09. The excess mortality was modelled with

the Poisson regression (Dickman et al, 2004) and the parame-

ter estimates from this model are interpreted as excess mortal-

ity rate ratio (RR). Linear fit was obtained from a simple linear

regression and the projection at the period 2006–09 was esti-

mated by means of the regression coefficient of the linear fit.

An exploratory analysis with restricted cubic spline regression

using different degrees of freedom had shown the linear func-

tion as the best fit of the present data. The completeness of the

follow-up was checked by the method proposed by Wu et al

(2008). All reported tests were two-sided. The P-value was

considered statistically significant when ≤0�05.

Results

From 1988 to 2009, 1206 patients affected by MM were diag-

nosed in province of Modena. Sex distribution was homoge-

neous (616 males and 590 females) in all the three periods

analysed (Table I). No major differences of age at diagnosis

were observed over time: 29%, 31% and 33% of patients were

<65 years of age in the periods 1988–96, 1997–05 and 2006–

09, respectively. A similar distribution was observed for

patients aged 65–74 years (35%, 30% and 26% respectively)

and 75+ years of age (36%, 39% and 41%) (Table I). The per-

centage of completeness of the data set at follow-up was 98%.

Overall, the 5-year RS (95% CI) showed a clear improve-

ment from the period 1988–96 vs. 1997–05 and 2006–09,

increasing from 45�7 to 49�9 to 55�7% respectively (Table II;

Fig 1). These data are in accordance with the OS at 5 years,

which improved from 37�7 to 42�5 to 50�9 in the three time

frames analysed (Table III). Sex did not show any impact on

survival (Table II). However the subset analysis by age

showed that the improvement of both RS as well as OS was

not equally distributed in the three groups.
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The RS analysis by Poisson regression showed that

patients <65 years of age had a significant improvement of

survival in the periods 1997–05 and 2006–09 compared with

the previous years (P < 0�001). A trend to improvement was

also observed from 1997–05 to 2006–09 (relative risk: 0�76,
95% CI 0�50–1�15) but this did not reach statistical signifi-

cance (P : 0�190) (Table IV; Fig 2). For patients aged

65–74 years, RS was statistically significantly improved in the

period 2006–09 compared with both the years 1988–96

(P : 0�008) and 1997–05 (P : 0�013) (Table IV; Fig 2). On

the other hand, for patients 75+ years of age RS did not

change over time (Table IV; Fig 2). The Cox regression for

the OS confirmed the observations of RS, showing a substan-

tial benefit for patients aged <65 years and 65–74 years, with

a statistically significant advantage for patients 65–74 years

old, after 2006. No advantage in OS was observed for the last

cohort of patients (Table III). The trend for calendar years at

diagnosis of the RS, with the projection of the linear fit at

the period of diagnosis 2006–09 clearly shows that in the age

bands <65 years and 75+ years the extrapolated value at

3 years follows the linear trend of the previous six periods

(Fig 3). Conversely in the age band 65–74 years, the extrapo-

lated 3-year RS was lower and outside the 95% CI of the

observed survival, confirming the improvement of RS in the

last 4 years in this group of patients (Fig 3).

Discussion

The increasing knowledge of cancer biology and improve-

ment of translational research resulted in a new era of thera-

peutic strategies for patients affected by MM. Despite

positive advances in cancer treatment, and the improvement

of response observed in clinical trials, the impact of novel

therapies in an unselected population needs to be confirmed.

In the past few years several publications focused on the sur-

vival of MM patients, however the data very often referred to

clinical trials or single institutions data sets (Kumar et al,

2008, 2012; Ludwig et al, 2008; Campagnaro et al, 2011).

Among the published studies, Mayo Clinic, a tertiary

referral centre for MM, observed that the 5-year OS in previ-

ously untreated MM patients enrolled in four phase III trials

between 1988 and 2006, improved in the years 2001–06,

compared with the cohorts 1988–93 and 1994–2000 (Cam-

pagnaro et al, 2011). They observed that year at diagnosis,

and consequently treatment, was not the only factor influ-

encing survival. Age at diagnosis was important, with less

benefit observed for patients older than 65 (P : 0�012).
Another study, published by the same group, which analy-

sed 2981 newly diagnosed MM collected by a single institution

in 36 years (from 1971 to 2006), confirmed the amelioration

of prognosis over time (Kumar et al, 2008). Data showed that,

for patients diagnosed after 1996, when HDM/ASCT was

introduced into clinical practice, median OS improved from

2�5 to almost 4 years. The improvement was especially signifi-

cant in the period 2001–06 and it was thought to be related to

the introduction of novel therapies. The amelioration of sur-

vival was particularly true for patients <65 years of age, con-

cluding that there was a strong impact of both age at diagnosis

and year of diagnosis on the survival of MM patients.

Conversely, in the latest study from the Mayo Clinic, over

1056 newly diagnosed myeloma patients followed at a single

institution from 2001 to 2010 showed a surprising significant

improvement of OS in patients >65 years with only a mar-

ginal advantage in younger patients. The multivariate analysis

Table I. Case series of multiple myeloma patients diagnosed in the

province of Modena between 1988 and 2009.

N %

No.

dead

Person-

years

Rate (9100)

(CI95%)

Period 1988–96

Age group

<65 128 29 109 955 11�4 (9�4–13�8)
65–74 153 35 145 845 17�2 (14�5–20�2)
75+ 157 36 154 449 34�3 (29�1–40�2)

Gender

M 236 54 222 1109 20�0 (17�5–22�8)
F 202 46 186 1140 16�3 (14�1–18�8)

Period 1997–2005

Age group

<65 159 31 67 1124 6�0 (4�6–7�6)
65–74 150 30 110 709 15�5 (12�8–18�7)
75+ 196 39 179 508 35�2 (30�3–40�8)

Gender

M 249 49 172 1125 15�3 (13�1–17�8)
F 256 51 184 1216 15�1 (13�0–17�5)

Period 2006–09

Age group

<65 86 33 12 215 5�6 (2�9–9�7)
65–74 68 26 16 140 11�4 (6�5–18�6)
75+ 109 41 68 165 41�2 (32�0–52�2)

Gender

M 131 50 47 266 17�7 (13�0–23�5)
F 132 50 49 254 19�3 (14�3–25�5)

Total

Age group

<65 373 31 188 2294 8�2 (7�1–9�4)
65–74 371 31 271 1694 16�0 (14�2–18�0)
75+ 462 38 401 1122 35�7 (32�3–39�4)

Gender

M 616 51 441 2500 17�6 (16�0–19�4)
F 590 49 419 2610 16�0 (14�6–17�7)

M, males; F, females. Rate = # dead/person-years 9100. Confidence

intervals were estimated considering that the rate has a Poisson

distribution.

This tables reports the data of patients affected by multiple myeloma

(MM) collected by the Modena Cancer Registry (MCR) between

1988 and 2009. A total of 1206 patients were collected, with equal

distribution by sex (M/F: 51% vs. 49%), and age (<65 years: 31%;

65–74 years: 31%; 75+ years: 38%). The number of patients diag-

nosed in the 8-year period 1988–96 is similar to the period 1997–05

(438–505 patients); a total of 263 cases were collected in the last

4 years.
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showed that the beneficial effect was related to the introduc-

tion of novel therapies (Kumar et al, 2012).

These three studies, however, refer to selected populations;

the first one analysed data from clinical trials and the second

and third studies utilized a tertiary, single institution dataset.

Patients enrolled in clinical trials are usually selected, with

good performance status and limited comorbidities. On the

contrary, patients followed in every day clinical practice are

often characterized by a lower than optimal performance sta-

tus, and sometimes several comorbidities. Based on these
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Fig 1. Cumulative Relative Survival of patients

in the periods 1988–96, 1997–05 and 2006–09.

Table II. Relative survival at 5 years for the periods 1988–96, 1997–05 and 2006–09.

Periods

1988–96 1997–2005 2006–09 Total

Age (years)

<65 58�1 (48�6–66�6) 73�9 (66�0–80�4) 74�2 (40�5–91�6) 68�8 (63�2–73�7)
65–74 49�9 (40�7–58�8) 46�7 (37�8–55�3) 72�9 (50�3–88�7) 50�2 (44�1–56�2)
75+ 29�2 (20�1–39�6) 29�7 (21�6–38�7) 31�4 (14�4–52�6) 29�2 (23�6–35�5)

Sex

M 42�3 (34�9–49�9) 50�8 (43�4–58�1) 51�5 (29�6–72�0) 48�2 (43�2–53�2)
F 49�5 (41�4–57�4) 49�1 (42�1–56�0) 63�1 (51�8–73�0) 49�8 (44�8–54�6)

Total 45�7 (40�2–51�2) 49�9 (44�8–55�0) 55�7 (41�1–69�0) 49�0 (45�5–52�5)

Table III. Overall survival at 5 years and Cox proportional-hazard regression.

Periods

1988–96 1997–2006 2006–09* Total

Age (years)

<65 55�5 (46�4–63�6) 71�7 (64�0–78�0) 78�3 (56�5–90�0) 66�4 (61�0–71�2)
65–74 43�1 (35�2–50�8) 42�0 (34�0–49�7) 67�8 (49�7–80�6) 44�3 (38�8–49�6)
75+ 17�8 (12�3–24�2) 19�0 (13�8–24�8) 20�9 (8�8–36�5) 18�6 (15�0–22�6)

Sex

M 33�9 (27�9–40�0) 42�3 (36�1–48�4) 47�0 (31�0–61�5) 39�5 (35�4–43�6)
F 42�1 (35�2–48�8) 42�6 (36�5–48�5) 57�5 (47�2–66�5) 43�1 (38�8–47�3)

Total 37�7 (33�1–42�2) 42�5 (38�1–46�7) 50�9 (40�0–60�8) 41�2 (38�3–44�2)

Overall Survival (OS) confirms the observations of the RS. Values given as 5-year OS (95% confidence interval).

*OS a 4�5 years.
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considerations, data obtained from study populations pro-

vide a more general assessment of survival, because they take

unhealthy patients into account.

Two Swedish studies (Kristinsson et al, 2007; Turesson

et al, 2010) attempted to analyse survival in the general

population.

In a population-based study of patients diagnosed with

MM in Malm€o, Turesson et al (2010) observed that, of 773

patients diagnosed between 1950 and 2005, survival clearly

improved after 1960. For patients <65 years of age the bene-

fit increased over the past 50 years, with an expected survival

of 56�3 months for patients diagnosed in the years 2000–05

compared with 24�3 months in the years 1960–69, indicating

that both the improvement of pharmacology and age at diag-

nosis influence the prognosis. However, for patients

>65 years, no clear benefit was observed after 1960, with a

comparable survival expectancy in the 1960s and 2000

(21�2 months in 1960–69 vs. 26�7 in 2000–06). Thalidomide

was the only novel agent introduced in the clinical practice

in the years 2000–05, administered in 32% of younger

patients and 23�5% of the older age group, but data regard-

ing the impact of thalidomide on survival are inconclusive

(Turesson et al, 2010). The authors also observed a difference

of OS in males compared with females, with a shorter sur-

vival in men (18�6 vs. 26�3 months) (Turesson et al, 2010).

Another Swedish population-based study conducted in

14 381 patients affected by MM diagnosed between 1973 and

2003 reached similar conclusions (Kristinsson et al, 2007). In

this study, year at diagnosis as well as age and sex, were

important factors influencing survival. While the 1-year MM

survival improved in all age groups, the 5- and 10-years- RS

ratio in the last 30 years improved only in patients <70 and

<60 years of age, respectively. Despite the wide dataset,

thalidomide was the only novel agent introduced in MM

treatment starting from 1998. A total of 1232 patients

received thalidomide and the authors proposed a possible

Table IV. Relative survival at 5 years for the age bands <65, 65–74
and 75+ years.

Multiple poisson regression

RR IC95% P

Age <65 years

Period

1997–2005 vs. 1988–96 0�55 0�39–0�77 <0�001
2006–09 vs. 1988–96 0�42 0�27–0�64 <0�001
2006–09 vs. 1997–2005 0�76 0�50–1�14 0�190

Age 65–74 years

Period

1997–2005 vs. 1988–96 1�06 0�72–1�57 0�775
2006–09 vs. 1988–96 0�59 0�40–0�87 0�008
2006–09 vs. 1997–2005 0�56 0�36–0�89 0�013

Age 75 + years

Period

1997–2005 vs. 1988–96 0�94 0�76–1�16 0�568
2006–09 vs. 1988–96 1�11 0�78–1�56 0�567
2006–09 vs. 1997–2005 1�18 0�85–1�62 0�318

The Relative Survival (RS) percentage (95% confidence interval [CI])

at 5 years and the Multiple Poisson Regression of RS data are shown.

In Table II, the data are grouped by age and calendar year at diagnosis.

The analysis by year at diagnosis clearly shows an overall progressive

benefit of RS for MM patients from the period 1988–96 vs. 1997–05

vs. 2006–09, improving from 45�7% to 49�9% to 55�7%. Survival does

not seem to be sex-related.

The sub analysis by age (Table IV) shows that there is no difference

in the RS for patients 75 + years. For patients younger than 65 the

benefit is particularly evident in the period 1997–2005, when autolo-

gous stem cell transplantation was introduced in the clinical practice

of Modena, with a less evident and transitory improvement after the

introduction of novel agents (73�9 vs. 74�2), confirmed also by the

Multiple Poisson Regression (P : 0�190). On the other hand, the era

of novel agents significantly improved the survival of the group aged

65-74 years compared with the previous period (RS: 72�9 vs. 46�7),
confirmed by the Multiple Poisson Regression (P : 0�013). RR,

relative risk.
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Fig 2. Cumulative Relative Survival of patients

affected by multiple myeloma from Modena

Cancer Registry by age band.
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benefit on survival, but no major conclusions are possible

based on the available data (Kristinsson et al, 2007).

In order to evaluate the impact of novel therapeutic

approaches in unselected patients affected by MM, we

evaluated OS and RS in patients diagnosed in the province of

Modena based on MCR dataset. Data were collected between

1989 and 2009 and are representative of a population referring

to multiple local institutions, but receiving fairly homogenous

treatments. Compared with previously published data, novel

treatments administered in MM patients of the province of

Modena included thalidomide, bortezomib and lenalidomide,

extensively used in our clinical practice after 2006. Novel

agents were prescribed in relapsed patients first, and in newly

diagnosed patients later; however schedule of administration,

doses and clinical details are not available.

Patients diagnosed with MM in the province of Modena

are followed by one haematology unit in the hospital affili-

ated to the University of Modena and Reggio Emilia (and

the only transplant unit of the province), and several other

hospitals (that are not tertiary referral centres) in the prov-

ince. The referral of patients to multiple institutions reduces

the bias of the site of care. In order to assess the impact of

conventional and new therapies on survival, three time

frames were identified: 1988–96 (conventional therapy),

1997–05 (after the introduction of HDM/ASCT) and 2006–

09 (introduction of thalidomide, bortezomib and lenalido-

mide in the clinical practice of the province of Modena).

Based on age at diagnosis we first analysed two cohorts of

patients (<65 and 65+), with 65 years of age representing the

cut-off for bone marrow transplant in our practice. This

study however did not show a significant difference in sur-

vival based on age, and we further separated the second

group into cohort of 65–74 years and 75+ years. Although

age alone is not a criterion to define patient’s fragility, after

this sub-analysis, the three curves showed a different trend.

We evaluated both OS and RS. Compared with OS, RS

excludes the chance of dying from diseases other than cancer,

and it is a better indicator of survival in this type of study.

Our data showed that for patients <65 years of age,

RS improved significantly in the past 15 years, confirming

that the introduction of HDM/ASCT into clinical practice

represented a turning point in this group of patients. Only a

marginal and transitory improvement in these patients was

observed in the era of novel agents, confirming that trans-

plantation is currently the best therapeutic option. Future

studies will evaluate the benefit of autologous transplant

compared with novel agents. More profound is the effect on

patients aged 65–74 years. RS improved significantly in this

cohort after 1997, particularly after 2006, when novel thera-

pies became available to a larger population. These data sup-

port the hypothesis that novel therapies had a major impact

on a population that had not benefited from new treatments

since the 1960s. Taken together, these results confirm the

previous observations that both HDM/ASCT and novel ther-

apies seem to impact the life expectancy of MM patients,

outside clinical trials. As previously described, however, no

improvement was observed for patients aged 75+ years.

A further analysis of the results by projection of the linear

fit at the period of diagnosis 2006–09 confirmed once again

that the group aged 65–74 years showed a significant

improvement of life expectancy in the past few years,

strengthening the observations of the 2012 Mayo Clinic study

(Kumar et al, 2012).

Compared with the data from two Swedish studies (Kris-

tinsson et al, 2007; Turesson et al, 2010), our analysis did

not show any impact of sex on survival.

The importance of age at diagnosis as a factor influencing

survival has been observed in several studies (Ludwig et al,

2008; Campagnaro et al, 2011; Kumar et al, 2012). The anal-

ysis of over 10 000 patients diagnosed between 1982 and

2002 and followed in 17 International Working Myeloma

Group (IWMG) institutions clearly demonstrated that patients

<50 years of age had a significantly prolonged survival com-

pared with older patients (Ludwig et al, 2008). The benefit

0

25

50

75

100

0

25

50

75

100

88−90 91−93 94−96 97−99 00−02 03−05 06−09

88−90 91−93 94−96 97−99 00−02 03−05 06−09

<65 65−74

75+

95%CI RS%
Linear fit Fit extrapolated at 06−09

3-
ye

ar
 R

S
 (

%
)

Period at diagnsosis

By age group at diagnosis

Fig 3. Trend of the 3-years Relative Survival

for calendar period at diagnosis stratified by

age group at diagnosis. In the age bands <65
and 75+ years the extrapolated relative survival

(RS) value at 3-years for the period 2006–09
followed the linear trend of the previous six

periods; in band 65–74 years the extrapolated

3-year RS is lower and outside the 95% CI of

the observed survival, confirming the improve-

ment of RS in the last 4 years for this group

of patients.
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was partly due to the lower International Staging System of

younger patients at diagnosis. A detailed analysis of the

median observed survival in different age groups identified a

constant decrease from age 40 years to >80 years, dropping

dramatically from 6�4 to 2�5 years (Ludwig et al, 2008). Over

70% of patients in this study were enrolled in clinical trials.

In conclusion, despite the retrospective nature of our

study, the limitation of a small geographical area, and the

absence of details of clinical data, such as staging, treatment

schedule and supportive care, our study confirms that sur-

vival of MM patients has improved in the past few years. We

hypothesize that the improvement is related to the introduc-

tion of new therapeutic approaches. In particular, the intro-

duction of HDM/ASCT in the 1990s became the major

turning point for patients <65 years of age. However the

novel data that emerges from this analysis is the observation

that the group that seemed to benefit more from the intro-

duction of novel agents in the clinical practice is the sub-

group of patients aged 65–74, representing a major

therapeutic change. No benefit was observed for subjects

aged 75+ years, confirming older age as an important factor

influencing survival.

No data was available regarding supportive care in this

data set and we cannot exclude that a better prevention and

treatment of MM bone disease, anaemia, infections and kid-

ney failure might have influenced survival as well. However

we can deduce that all patients, with the same complications

and despite age, received the same supportive care in the past

4 years. Nevertheless, an improvement of RS for patients

aged 65–74 years was clearly evident, supporting that other

factors than supportive care had an impact on the survival.

Future population-based studies are essential to confirm

these observations and the development of new therapeutic

strategies for elderly patients is needed.
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