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08.45 Introducció
 Coordinadores de les sessions
� Lourdes Florensa. Laboratori de Citologia Hematològica, S. 

Patologia, Hospital del Mar-Parc de Salut Mar, Barcelona
 Blanca Xicoy. Servei d’Hematologia Clínica, ICO-Hospital 

Universitari Germans Trias i Pujol. Institut de Recerca 
Josep Carreras, Badalona 

09.00 Primera Sessió
11.00 General
09.00 CITOMETRIA EN SÍNDROMES MIELODISPLÀSIQUES

Alberto Orfao. Servei Central de Citometria, Hospital 
Clínico Universitario, Salamanca

09.45 EPIDEMIOLOGIA EN SÍNDROMES MIELODISPLÀSIQUES 
Isabel Granada. Servei de Laboratori d’Hematologia, 
ICO-Hospital Universitari Germans Trias i Pujol. Institut 
de Recerca Josep Carreras, Badalona 

10.30 CAS CLÍNIC-CITOLÒGIC
 Rosario López. Servei d’Hematologia, Fundació Althaia, 
Manresa

11.00 Pausa-cafè

11.30 Segona Sessió
13.30 Síndromes mielodisplàsiques de baix risc
11.30 CO-MORBIDITAT I QUALITAT DE VIDA EN SÍNDROMES 

MIELODISPLÀSIQUES
 Santiago Bonanad. Servei d’Hematologia, Hospital de la 
Ribera, Alzira, València

12.15 LENALIDOMIDA EN LA SÍNDROME 5Q.  
EXPERIÈNCIA ESPANYOLA 
María Díez-Campelo. Servei d’Hematologia, Hospital 
Clínico Universitario, Salamanca

13.00 CAS CLÍNIC-CITOLÒGIC 
Rosa Coll. Servei d’Hematologia, ICO-Hospital Universitari 
Dr. Josep Trueta, Girona

13.30 Dinar de treball

14.30 Tercera Sessió
16.30 Síndromes mielodisplàsiques d’alt risc
14.30 AGENTS HIPOMETILANTS EN LES SÍNDROMES 

MIELODISPLÀSIQUES
Benet Nomdedeu. Servei d’Hematologia, Hospital Clínic, 
Barcelona

15.15 TRASPLANTAMENT DE PROGENITORS HEMATOPOÈTICS 
EN SÍNDROMES MIELODISPLÀSIQUES
Guillermo Sanz. Servei d’Hematologia, Hospital Universitari 
La Fe, València

16.00 CAS CLÍNIC-CITOLÒGIC
Montserrat Arnan. Servei d’Hematologia, ICO-Hospital 
Duran i Reynals-Hospital Universitari de Bellvitge, 
l’Hospitalet 

16.25 CONCLUSIONS i CLOENDA

08.45 Introducción
 Coordinadoras de las sesiones
� Lourdes Florensa. Laboratorio de Citología Hematológica, S. 

Patología, Hospital del Mar-Parc de Salut Mar, Barcelona
 Blanca Xicoy. Servicio de Hematología Clínica, ICO-Hospital 

Universitari Germans Trias i Pujol. Institut de Recerca Josep 
Carreras, Badalona 

09.00 Primera Sesión 
11.00 General
09.00 CITOMETRÍA EN SÍNDROMES MIELODISPLÁSICOS

Alberto Orfao. Servicio Central de Citometría, Hospital 
Clínico Universitario, Salamanca

09.45 EPIDEMIOLOGÍA EN SÍNDROMES MIELODISPLÁSICOS 
Isabel Granada. Servicio de Laboratorio de Hematología, 
ICO-Hospital Universitari Germans Trias i Pujol. Institut de 
Recerca Josep Carreras, Badalona 

10.30 CASO CLÍNICO-CITOLÓGICO
 Rosario López. Servicio de Hematología, Fundació Althaia, 
Manresa

11.00 Pausa-café 

11.30 Segunda Sesión
13.30 Síndromes mielodisplásicos de bajo riesgo
11.30 CO-MORBILIDAD Y CALIDAD DE VIDA EN SÍNDROMES 

MIELODISPLÁSICOS
Santiago Bonanad. Servicio de Hematología, Hospital de la 
Ribera, Alzira, València

12.15 LENALIDOMIDA EN EL SÍNDROME 5Q.  
EXPERIENCIA ESPAÑOLA 
María Díez-Campelo. Servicio de Hematología, Hospital 
Clínico Universitario, Salamanca

13.00 CASO CLÍNICO-CITOLÓGICO
Rosa Coll. Servicio de Hematología, ICO-Hospital Univer-
sitari Dr. Josep Trueta, Girona 

13.30 Almuerzo de trabajo

14.30 Tercera Sesión
16.30 Síndromes mielodisplásicos de alto riesgo
14.30 AGENTES HIPOMETILANTES EN LOS SÍNDROMES 

MIELODISPLÁSICOS
Benet Nomdedeu. Servicio de Hematología, Hospital Clínic, 
Barcelona

15.15 TRASPLANTE DE PROGENITORES HEMATOPOYÉTICOS EN 
SÍNDROMES MIELODISPLÁSICOS
Guillermo Sanz. Servicio de Hematología, Hospital Uni- 
versitari La Fe, València

16.00 CASO CLÍNICO-CITOLÓGICO
Montserrat Arnan. Servicio de Hematología, ICO-Hospital 
Duran i Reynals-Hospital Universitari de Bellvitge, 
L’Hospitalet 

16.25 CONCLUSIONES y CLAUSURA

Divendres, 7 de juny Viernes, 7 de junio Friday, 7th  June 
08.45 Introduction
 Sessions’ Coordinators
 Lourdes Florensa. Haematologic Cytology Lab, S. Pathology, 

Hospital del Mar-Parc de Salut Mar, Barcelona
 Blanca Xicoy. Department of Clinical Haematology, ICO- 

Hospital Universitari Germans Trias i Pujol. Institut de Recerca 
Josep Carreras, Badalona 

09.00 First Session 
11.00 General
09.00 CYTOMETRY IN MYELODYSPLASTIC SYNDROMES

Alberto Orfao. Cytometry Service, Hospital Clínico Universi-
tario, Salamanca

09.45 EPIDEMIOLOGY OF MYELODYSPLASTIC SYNDROMES 
Isabel Granada. Haematology Laboratory Service, ICO- 
Hospital Universitari Germans Trias i Pujol. Institut de 
Recerca Josep Carreras, Badalona 

10.30 CASE DISCUSSION
 Rosario López. Department of Haematology, Fundació 
Althaia, Manresa

11.00 Coffee break

11.30 Second Session
13.30 Lower-risk myelodysplastic syndromes
11.30 COMORBIDITY AND QUALITY OF LIFE IN 

MYELODYSPLASTIC SYNDROMES
Santiago Bonanad. Department of Haematology, Hospital 
de la Ribera, Alzira, València

12.15 LENALIDOMIDE IN 5Q-SYNDROME.  
SPANISH EXPERIENCE 
María Díez-Campelo. Department of Haematology, Hospital 
Clínico Universitario, Salamanca

13.00 CASE DISCUSSION
Rosa Coll. Department of Haematology, ICO-Hospital Uni- 
versitari Dr. Josep Trueta, Girona 

13.30 Working lunch

14.30 Third Session
16.30 High-risk myelodysplastic syndromes
14.30 HYPOMETHYLATING AGENTS IN MYELODYSPLASTIC 

SYNDROMES
Benet Nomdedeu. Department of Haematology, Hospital 
Clínic, Barcelona

15.15 HAEMATOPOIETIC STEM CELL TRANSPLANTATION IN 
MYELODYSPLASTIC SYNDROMES
Guillermo Sanz. Department of Haematology, Hospital 
Universitari La Fe, València

16.00 CASE DISCUSSION
Montserrat Arnan. Department of Haematology, ICO- 
Hospital Duran i Reynals-Hospital Universitari de Bellvitge, 
L’Hospitalet   

16.25 CONCLUSIONS and CLOSING

37 DIADA INTERNACIONAL Actualitzacions en síndromes mielodisplàsiques
Actualizaciones en síndromes mielodisplásicos
Update in myelodysplastic syndromes
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PHENOTYPE OF FRAILTY M151

frailty, only 28% were in the frail group (Table 5). Figure 3
displays the overlap between these characteristics, as well
as with the presence of two or more comorbid diseases.
There was only modest concordance between frailty and
disability. Of those who were frail, 46% had comorbid dis-
ease, 6% had ADL disability, 22% had both comorbid dis-
ease and ADL disability, and 27% had neither ADL disabil-
ity nor comorbidity.

Frailty is considered to be a high-risk state predictive of a
range of adverse health outcomes (9,10,14–16). The inci-
dence of each of these outcomes is displayed (Table 6) by
frailty status and length of follow-up. In those who met the
criteria for frailty at baseline, mortality was sixfold higher
(18%) than that for the nonfrail (3%) for 3-year cumulative
survival, and was over threefold higher (43% compared to
12%), compared to the nonfrail group, for 7-year survival.
Figure 4 provides the unadjusted survival curves for each
frailty group, over the 7-year interval. After 84 months,
43% of those who were frail had died, compared to 23% of
those who were intermediate and 12% of those who were
robust at baseline.

To assess whether three criteria predicted mortality sig-
nificantly better than two, Kaplan-Meier survival curves
(similar to Figure 4) were created, where each of the 10 pos-
sible combinations of three phenotype criteria were consid-

ered as the definition of frailty. The predictive power of
each combination of three criteria being present was con-
trasted with only two of these being present. In each of 10
survival analyses, each group with three components posi-
tive for frailty had significantly worse survival than those
with two components, or the “no frailty” groups (p ⇤ .05;
data not shown). Based on these models, it was concluded
that criteria that were based on three, rather than two, com-
ponents, provided improved predictive power in identifying
mortality risk.

To assess the independent predictive validity of this
frailty phenotype, we evaluated its association, prospec-
tively, with five important adverse health outcomes ascer-
tained in prospective follow-up, using Cox proportional
hazards models. As seen in Table 7, the RR ratio estimate,
or hazard ratio, for the outcomes of interest over 3 and 7
years of follow-up is displayed for those who were in the in-
termediate and frail groups at baseline, each relative to

Table 3. Prevalence of Frailty Phenotype Components in 
Percentages: Cardiovascular Health Study

Total
(N ⌅ 5317)

Men
(n ⌅ 3077)

Women
(n ⌅ 2240)

Frequency of Frailty Components % % %
Exhaustion 17 19 12
Weight loss 6 6 6
Low activity (kcals) 22 20 20
Slow walk (s) 20 20 20
Grip strength (kg) 20 20 20

Number of Frailty Components Present
0 46 45 48
1 32 32 33
2 15 15 14
3 6 6 6
4 1 2 1
5 0.2 0.1 0.2

Table 4. Prevalence of Frailty at Baseline: Cardiovascular 
Health Study

Original Cohort
(1989–1990)

Minority Cohort 
(1992–1993)

Age Group (n)
Overall
% Frail

Women
(n ⌅ 2710)

% Frail

Men
(n ⌅ 2025)

% Frail

Women
(n ⌅ 367)

% Frail

Men
(n ⌅ 215)

% Frail

65–70 (2308) 3.2 3.0 1.6 11.0 5.8
71–74 (1271) 5.3 6.7 2.9 9.7 3.1
75–79 (1057) 9.5 11.5 5.5 13.8 17.9
80–84 (490) 16.3 16.3 14.2 30.6 15.4
85–89 (152) 25.7 31.3 15.5 60.0 25.0
90⇥ (39) 23.1 12.5 36.8 0.0 0.0
Total (5317) 6.9 7.3 4.9 14.4 7.4

Table 5. Distribution of Frailty Status Among Those With a 
Disability at Baseline

CHS Baseline: Both Cohorts

Not Frail Intermediate Frail

(n ⌅ 2469)
%

(n ⌅ 2480)
%

(n ⌅ 368)
%

Distribution in population 46.4 46.6 6.9
Difficulty

⇧1 Mobility task 25.9 57.1 17.0
⇧1 IADL task 26.4 56.3 17.2
⇧1 ADL task 14.6 57.9 27.5

Note: CHS ⌅ Cardiovascular Health Study; ADL ⌅ activities of daily liv-
ing; IADL ⌅ instrumental activities of daily living.

Figure 3. Venn diagram displaying extent of overlap of frailty with
ADL disability and comorbidity (⇧2 diseases). Total represented:
2,762 subjects who had comorbidity and/or disability and/or frailty. n
of each subgroup indicated in parentheses. ⇥ Frail: overall n ⌅ 368
frail subjects (both cohorts). *Comorbidity: overall n ⌅ 2,576 with 2
or more out of the following 9 diseases: myocardial infarction, angina,
congestive heart failure, claudication, arthritis, cancer, diabetes, hy-
pertension, COPD. Of these, 249 were also frail. **Disabled: overall
n ⌅ 363 with an ADL disability; of these, 100 were frail.

Fried, J Gerontol, 2001 
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overall increase; however, there was a trend for an increase 
among men.13 In the current study, we have expanded and 
updated our previously assembled unique cohort by adding 
more than 25 years of data, making this the longest and larg-
est study on incidence trends for MM in a well-characterized 
population. The aim of our study was to assess differences in 
MM incidence over time from 1950 to 2005.

PATIENTS AND METHODS

Malmö is the third largest city in Sweden. Its population in-
creased from 192,668 in 1950 to 271,271 in 2005. The medi-
cal needs of the population have been served by 1 main hos-
pital throughout the study period and by 2 additional, smaller 
hospitals for geriatric and psychiatric patients during the 
!rst 3 decades. All patients with MM were seen at Malmö 
University Hospital, which is the only hospital in the area 
with an emergency unit and a laboratory unit that performs 
serum protein electrophoresis, where all such analyses were 
performed.
 To ensure complete case ascertainment, we used multiple 
sources to identify patients. For the whole study period, the 
registries of discharge diagnosis from all 3 hospitals were 
searched to identify all reported patients with MM. From 
1993, outpatient registries also were searched. Computerized 
diagnostic registration systems were available for all inpatient 
care from 1969 and for outpatient care visits from 1993. In 
1958 the nationwide population-based Swedish Cancer Reg-
istry was established, and we used this registry in parallel.19 
Furthermore, we identi!ed all incident M proteins detected 
at the Department of Clinical Chemistry, Malmö University 
Hospital, between 1950 and 2005. Finally, local autopsy reg-
istries from the whole period were included to trace back in-
formation on incident cases of MM not reported elsewhere. 
In this study, only patients living in Malmö at the time of 
diagnosis were included.
 All records of patients with a diagnosis of MM, plasma-
cytoma, or extramedullary plasmacytoma were carefully 
reviewed, including bone marrow examinations, serum and 
urine electrophoresis, and x-ray examinations, to verify the 

diagnosis of MM. The minimal criteria for the diagnosis 
were a monoclonal immunoglobulin in serum or urine (or 
both) and at least one of the following: (1) 10% or more plas-
ma cells and atypical morphology in bone marrow smear, (2) 
lytic skeletal lesions or pathologic fractures, (3) hypercal-
cemia, or (4) renal failure (for 2-4, there should be no other 
explanation than the plasma cell dyscrasia). Cases without 
an observed M protein in serum or urine were accepted if 
they had histologic evidence of plasma cell proliferation 
and typical skeletal lesions or were diagnosed !rst on au-
topsy and no serum or urine protein electrophoresis was per-
formed. Patients with solitary plasmacytoma were included 
only if they developed generalized myeloma. The number of 
patients with a revised diagnosis after the reviewing process 
was low (<5%), con!rming a high diagnostic accuracy and 
completeness of the registries.
 For each patient we obtained information about sex and 
year and age at MM diagnosis. Census data for the popula-
tion of Malmö were used to calculate the age-speci!c and 
sex-speci!c incidence rates in 10-year and 4-year periods. 
Census data from the middle of each period were used. 
Age- and sex-speci!c incidence rates were also calculated 
for 10-year birth cohorts (1870-1879 to 1970-1979). For 
comparison of rates over time, the direct method of stan-
dardization by 5-year age groups to the European standard 
population was used. Analyses for trends were performed 
by the Poisson regression.

RESULTS

A total of 773 patients with MM (373 men and 400 women) 
were diagnosed in Malmö between January 1, 1950, and 
December 31, 2005. Among these, 13 cases (1.7%) were di-
agnosed !rst at autopsy. A previous diagnosis of monoclonal  
gammopathy of undetermined signi!cance (MGUS) was 
known in 132 patients (17.1%). In the vast majority of the re-
maining 641 patients, serum electrophoresis was not performed 
before myeloma diagnosis or the results were not available.
 The median age and the proportion of patients aged 80 
years or older at the time of diagnosis are shown in Table 1. 

TABLE 1. Median Age and Proportion of Patients Aged 80 Years or Older at Diagnosis  
of Multiple Myeloma, per Calendar Period

 Men Women Combined

 Calendar No. of Age (y), No. of Age (y), No. of Age (y), ≥80 y
 period cases median (range) cases median (range) cases median (range) (%)

1950-1959   32 65 (45-87)   38 70 (47-85)   70 70 (45-87) 15.7
1960-1969   50 68 (46-96)   69 72 (44-93) 119 69 (44-96) 16.0
1970-1979   81 68 (46-94)   60 73 (40-94) 141 70 (40-94) 22.0
1980-1989   76 71 (49-89)   88 74 (41-90) 164 72 (41-90) 23.8
1990-1999   88 73 (37-94)   85 73 (44-91) 173 73 (37-94) 28.3
2000-2005a   46 73 (31-86)   60 76 (45-94) 106 74 (31-94) 31.1
Total  373 71 (31-96) 400 73 (40-94) 773 72 (31-96) 25.3

 a Six-year period.
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The median age increased from 70 years in 1950-1959 to 
74 years in 2000-2005, and the proportion of patients aged 
80 years or older doubled from 16% to 31%. When the cal-
endar periods 1950-1979 and 1980-2005 were compared, a 
major increase was noted in the number of cases diagnosed 
in older age groups (Figure 1).
 The total number of cases and the average annual age-
adjusted incidence of MM per 100,000 person-years are 
shown for each 10-year period in Table 2. Although the 
number of new cases diagnosed per year increased during 
the study period, the age-adjusted incidence did not change 

signi!cantly (Poisson regression, P=.07 for men and P=.67 
for women). Figure 2 shows the average age-speci!c inci-
dence of MM per 100,000 person-years in men and wom-
en for each 10-year period. The incidence rates increased 
with age in both men and women, even in the highest age 
groups, and were consistently higher in men. There was no 
increased incidence over time in any age group.
 Age- and sex-speci!c incidence of MM per birth cohort 
is shown in Table 3. There was no trend to increased inci-
dence over time.

DISCUSSION

Two main observations emerged from the current study. 
First, the average annual age-adjusted incidence of MM re-
mained stable during the whole study period. The number 
of MM cases diagnosed per year more than doubled from 
the !rst to the last calendar period, which is explained en-
tirely by the changing age distribution of the population. 
Second, the median age at diagnosis increased from 70 to 
74 years, and the proportion of very old (≥80 years at di-
agnosis) increased from 16% to 31%. We think that our 
results re#ect the true incidence of MM in Malmö during 
the whole length of the study for several reasons. The pop-
ulation of Malmö has been stable and has had unrestricted 
access to Malmö’s only university hospital, where all cases 
of MM are diagnosed and managed. Also, there has been 
a long-standing interest in MM in Malmö under the in-
#uence of Dr Jan Waldenström, chief of the Department 
of Medicine at the Malmö University Hospital between 
1950 and 1972. In addition, by using multiple parallel ap-
proaches, we maximized the ascertainment of MM cases. 

FIGURE 1. Average number of cases of multiple myeloma diagnosed 
per year, by age at diagnosis and calendar period (1950-1979 vs 
1980-2005).

TABLE 2. Average Annual Crude and Age-Adjusted Incidence Rates of Multiple Myeloma 
in Malmö, Sweden, 1950-2005, by Sex

 Men Women Combined

 Calendar No. of  No. of  No. of
 period cases Ratea cases Ratea cases Ratea

1950-1959   32 3.2 (3.8)   38 3.5 (3.5)   70 3.3 (3.6)
1960-1969   50 4.2 (4.6)   69 5.4 (4.5) 119 4.8 (4.6)
1970-1979   81 6.9 (6.1)   60 4.7 (3.0) 141 5.9 (4.6)
1980-1989   76 7.0 (5.2)   88 7.3 (4.1) 164 7.1 (4.6)
1990-1999   88 7.5 (5.7)   85 6.6 (3.2) 173 7.0 (4.4)
2000-2005b 46 (77)c 5.9 (4.8) 60 (100)c 7.3 (4.6) 106 (177)c 6.8 (4.8)
Total   373  400  773  

Poisson distribution

Estimate of change in 
 incidence per 10 y                   0.0599                      –0.0138                 0.0188
Signi!cance (2-tailed)                  .07                          .67                     .42
a Per 100,000 person-years. Rates in parentheses are age-adjusted to European standard population.
b Six-year period.
c Number in parentheses is calculated for 10 years for comparison, assuming an unchanged inci-
dence rate during the following 4 years.
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Multiple myeloma (MM), a malignant plasma cell dis-
order, constitutes about 1% of all reported neoplasms 

and 12% to 15% of hematologic malignancies.1 It is mainly 
a disease of the elderly and has a steep increase in incidence 
with advancing age.2 Reported incidence rates vary substan-
tially worldwide, but to what extent this variation is real or 
can be explained by differences in access to health care, case 
ascertainment in central registries, and other factors is un-
clear. Indeed, worldwide incidence rates vary from 0.4 to 5 
per 100,000 person-years, with rates being higher in Western 
than in Asian countries.3 Incidence rates are 1.5 times higher 
among men than among women and 2 times higher among 
African Americans than among white people.4

 A steady increase in MM incidence and mortality over 
time has been reported in some studies from the United 
States and Europe.5-7 In a survey of cancer mortality in Eu-
rope between 1960 and 1999, Levi et al8 observed a steady 
increase in MM mortality but a tendency to level off in the 
last calendar years. Similarly, an increase in MM incidence 

OBJECTIVE: To define age-adjusted incidence trends in multiple my-
eloma (MM) in a well-characterized population during a long period, 
given that some, but not all, studies have reported increasing MM 
incidence over time and that clinical experience from some centers 
suggests an increased incidence mainly in younger age groups.

PATIENTS AND METHODS: We identified all patients (N=773) with 
MM diagnosed in Malmö, Sweden, from January 1, 1950, through 
December 31, 2005. Using census data for the population of 
Malmö, we calculated age- and sex-specific incidence rates. Inci-
dence rates were also calculated for 10-year birth cohorts. Analy-
ses for trends were performed using the Poisson regression.

RESULTS: From 1950 through 2005, the average annual age-adjust-
ed (European standard population) incidence rate remained stable 
(Poisson regression, P=.07 for men and P=.67 for women). Also, 
comparisons between 10-year birth cohorts (from 1870-1879 to 
1970-1979) failed to detect any increase. Between 1950-1959 and 
2000-2005, the median age at diagnosis of MM increased from 70 
to 74 years, and the proportion of newly diagnosed patients aged 
80 years or older increased from 16% to 31%.

CONCLUSION: Our finding of stable MM incidence rates for all age 
groups during the past 5 decades suggests that recent clinical 
observations of an increase of MM in the young may reflect an 
increased referral stream of younger patients with MM, which in 
turn might be a consequence of improved access to better MM 
therapies. Importantly, because of the aging population, the pro-
portion of patients with MM aged 80 years or older doubled be-
tween 1950-1959 and 2000-2005.

Mayo Clin Proc. 2010;85(3):225-230

from the mid-1950s through the 1960s and 1970s was ob-
served in studies from the United States, Denmark, and Swe-
den.9-11 In addition, clinical experience from some centers 
has suggested an increased incidence mainly in younger age 
groups. In contrast, prior studies from the United States; 
Malmö, Sweden; and Switzerland of areas with high levels 
of case ascertainment and diagnostic accuracy (Rochester, 
MN, 1945-2002, n=165; Vaud, Switzerland, 1978-2001, 
n=674; Malmö, Sweden, 1970-1979, n=140) have failed to 
demonstrate an increased incidence of MM over time.2,12-14

 The etiology of MM remains elusive.2 Several studies 
have investigated the hypothesis that repeated or chronic 
stimulation of the immune system may lead to MM15,16; 
however, results have generally been inconsistent. Also, 
evidence from multiply affected families, case-control 
studies, and population-based registry studies suggests a 
role for genetic factors in the causation of MM.17,18

 Because temporal changes in MM incidence may indicate 
the introduction of environmental factors important in the 
etiology of the disease, it is crucial to elucidate any increase 
over time. Information from central cancer registries may 
lead to biased results due to variations over time in diagnostic 
procedures and criteria, reporting strategies to registries, and 
access to health care for all inhabitants. These limitations can 
be reduced by studying incidence rates in a de1ned popula-
tion with unrestricted access to health care during the study 
period and reviewing patient records to guarantee unchanged 
diagnostic criteria. Malmö, Sweden, offers excellent op-
portunities to do this. In a prior study designed to evaluate 
incidence patterns between 1950 and 1979, we found no 
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a disease of the elderly and has a steep increase in incidence 
with advancing age.2 Reported incidence rates vary substan-
tially worldwide, but to what extent this variation is real or 
can be explained by differences in access to health care, case 
ascertainment in central registries, and other factors is un-
clear. Indeed, worldwide incidence rates vary from 0.4 to 5 
per 100,000 person-years, with rates being higher in Western 
than in Asian countries.3 Incidence rates are 1.5 times higher 
among men than among women and 2 times higher among 
African Americans than among white people.4

 A steady increase in MM incidence and mortality over 
time has been reported in some studies from the United 
States and Europe.5-7 In a survey of cancer mortality in Eu-
rope between 1960 and 1999, Levi et al8 observed a steady 
increase in MM mortality but a tendency to level off in the 
last calendar years. Similarly, an increase in MM incidence 
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ses for trends were performed using the Poisson regression.

RESULTS: From 1950 through 2005, the average annual age-adjust-
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CONCLUSION: Our finding of stable MM incidence rates for all age 
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served in studies from the United States, Denmark, and Swe-
den.9-11 In addition, clinical experience from some centers 
has suggested an increased incidence mainly in younger age 
groups. In contrast, prior studies from the United States; 
Malmö, Sweden; and Switzerland of areas with high levels 
of case ascertainment and diagnostic accuracy (Rochester, 
MN, 1945-2002, n=165; Vaud, Switzerland, 1978-2001, 
n=674; Malmö, Sweden, 1970-1979, n=140) have failed to 
demonstrate an increased incidence of MM over time.2,12-14

 The etiology of MM remains elusive.2 Several studies 
have investigated the hypothesis that repeated or chronic 
stimulation of the immune system may lead to MM15,16; 
however, results have generally been inconsistent. Also, 
evidence from multiply affected families, case-control 
studies, and population-based registry studies suggests a 
role for genetic factors in the causation of MM.17,18

 Because temporal changes in MM incidence may indicate 
the introduction of environmental factors important in the 
etiology of the disease, it is crucial to elucidate any increase 
over time. Information from central cancer registries may 
lead to biased results due to variations over time in diagnostic 
procedures and criteria, reporting strategies to registries, and 
access to health care for all inhabitants. These limitations can 
be reduced by studying incidence rates in a de1ned popula-
tion with unrestricted access to health care during the study 
period and reviewing patient records to guarantee unchanged 
diagnostic criteria. Malmö, Sweden, offers excellent op-
portunities to do this. In a prior study designed to evaluate 
incidence patterns between 1950 and 1979, we found no 
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The median age increased from 70 years in 1950-1959 to 
74 years in 2000-2005, and the proportion of patients aged 
80 years or older doubled from 16% to 31%. When the cal-
endar periods 1950-1979 and 1980-2005 were compared, a 
major increase was noted in the number of cases diagnosed 
in older age groups (Figure 1).
 The total number of cases and the average annual age-
adjusted incidence of MM per 100,000 person-years are 
shown for each 10-year period in Table 2. Although the 
number of new cases diagnosed per year increased during 
the study period, the age-adjusted incidence did not change 

signi!cantly (Poisson regression, P=.07 for men and P=.67 
for women). Figure 2 shows the average age-speci!c inci-
dence of MM per 100,000 person-years in men and wom-
en for each 10-year period. The incidence rates increased 
with age in both men and women, even in the highest age 
groups, and were consistently higher in men. There was no 
increased incidence over time in any age group.
 Age- and sex-speci!c incidence of MM per birth cohort 
is shown in Table 3. There was no trend to increased inci-
dence over time.

DISCUSSION

Two main observations emerged from the current study. 
First, the average annual age-adjusted incidence of MM re-
mained stable during the whole study period. The number 
of MM cases diagnosed per year more than doubled from 
the !rst to the last calendar period, which is explained en-
tirely by the changing age distribution of the population. 
Second, the median age at diagnosis increased from 70 to 
74 years, and the proportion of very old (≥80 years at di-
agnosis) increased from 16% to 31%. We think that our 
results re#ect the true incidence of MM in Malmö during 
the whole length of the study for several reasons. The pop-
ulation of Malmö has been stable and has had unrestricted 
access to Malmö’s only university hospital, where all cases 
of MM are diagnosed and managed. Also, there has been 
a long-standing interest in MM in Malmö under the in-
#uence of Dr Jan Waldenström, chief of the Department 
of Medicine at the Malmö University Hospital between 
1950 and 1972. In addition, by using multiple parallel ap-
proaches, we maximized the ascertainment of MM cases. 

FIGURE 1. Average number of cases of multiple myeloma diagnosed 
per year, by age at diagnosis and calendar period (1950-1979 vs 
1980-2005).

TABLE 2. Average Annual Crude and Age-Adjusted Incidence Rates of Multiple Myeloma 
in Malmö, Sweden, 1950-2005, by Sex

 Men Women Combined

 Calendar No. of  No. of  No. of
 period cases Ratea cases Ratea cases Ratea

1950-1959   32 3.2 (3.8)   38 3.5 (3.5)   70 3.3 (3.6)
1960-1969   50 4.2 (4.6)   69 5.4 (4.5) 119 4.8 (4.6)
1970-1979   81 6.9 (6.1)   60 4.7 (3.0) 141 5.9 (4.6)
1980-1989   76 7.0 (5.2)   88 7.3 (4.1) 164 7.1 (4.6)
1990-1999   88 7.5 (5.7)   85 6.6 (3.2) 173 7.0 (4.4)
2000-2005b 46 (77)c 5.9 (4.8) 60 (100)c 7.3 (4.6) 106 (177)c 6.8 (4.8)
Total   373  400  773  

Poisson distribution

Estimate of change in 
 incidence per 10 y                   0.0599                      –0.0138                 0.0188
Signi!cance (2-tailed)                  .07                          .67                     .42
a Per 100,000 person-years. Rates in parentheses are age-adjusted to European standard population.
b Six-year period.
c Number in parentheses is calculated for 10 years for comparison, assuming an unchanged inci-
dence rate during the following 4 years.
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Furthermore, all medical records (inpatient and outpatient) 
were carefully reviewed to ensure that uniform diagnostic 
criteria were applied.
 Incidence rates increased with advancing age in both 
men and women, even in the oldest age groups, for all peri-
ods, which indicates a high level of case ascertainment also 
in the elderly. For men aged 80 years or older, the incidence 
rates increased to more than 40 per 100,000 person-years.
Increasing incidence rates may be caused by new environ-
mental factors that confer an increased risk of myeloma. 
Our observation of stable incidence rates does not support 
this hypothesis. Also, comparisons between 10-year birth 
cohorts ranging from 1870-1879 to 1970-1979 detected no  
increase.
 A number of studies have reported increasing MM in-
cidence over time. A dramatic increase of MM incidence 
was reported from the United States, England and Wales, 
and other countries in the 1950s to the 1970s.5-7 In stud-
ies extending to later calendar periods, a tendency of MM 
incidence to level off in recent years was observed. For in-
stance, in Denmark the reported annual incidence in men 

increased from 1.3 per 100,000 person-years in 1943 to 
3.3 in 1962 with no further increase in the following 2 
decades.10 In a study of patients reported to the Swedish 
Cancer Registry between 1973 and 2003, the age-adjust-
ed incidence increased in both sexes from 1973-1979 to 
1980-1986 but then remained stable.11 Similarly, in a sur-
vey of cancer mortality in Europe from 1960 to 1999, Levi 
et al8 reported a slow but steady increase in MM mortality 
with a tendency to level off in recent calendar years. In a 
comparison of time trends in MM incidence between 1973 
and 1997 based on , 
Hirabayashi and Katanoda20 observed a marked increase 
in African Americans in the United States and a modest 
increase in some but not all European registries. Several 
studies have reported a preferential increase in incidence 
and mortality rates in older age groups. In England and 
Wales, mortality rates for patients between 70 and 74 
years of age increased between 1970-1980 and 1981-1985 
while the rates remained stable for younger age groups.21 
In 4 geographic areas in the United States (Connecticut; 
Atlanta, GA; San Francisco-Oakland, CA; and Detroit, 
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FIGURE 2. Annual incidence rates of multiple myeloma per 100,000 population in Malmö, Sweden, 1950-2005, by age 
and sex (left, men; right, women).
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BACKGROUND. It is estimated that each year, approximately 30,800 individuals will
be diagnosed with leukemia in the United States and 21,700 individuals will die of
the disease. Although the overall incidence of leukemia has been declining in the
United States, recent reports suggest that incidence rates may be increasing for
certain age and racial groups.
METHODS. Leukemia incidence (including acute lymphoblastic leukemia [ALL],
acute myeloid leukemia [AML], chronic myeloid leukemia [CML], and chronic
lymphoblastic leukemia [CLL]) and 5-year survival rates were obtained from the
Surveillance, Epidemiology, and End Results (SEER) program. Specific rates for age
(birth–19, 20 – 44, 45– 64, and 65 ! years), gender, and race (black, white) were also
examined.
RESULTS. A total of 66,404 cases of leukemia were identified for the period 1973–
1998 in the nine reporting SEER sites. For children younger than 20 years old, the
overall incidence rate of leukemia increased significantly (estimated annual per-
cent change [EAPC] " 0.5%, 95% confidence interval [CI] " 0.1– 0.9), whereas the
rate decreased significantly among the group 65 years and older (EAPC " # 0.3,
95% CI " # 0.5 to # 0.1). Incidence rates for CLL and CML decreased significantly
during this time period, whereas incidence rates for AML remained stable. Chil-
dren younger than 20 years old experienced a 15% increase in the 5-year survival
rates for both ALL and AML when comparing the two 10-year periods of 1974 –1983
and 1984 –1993. In contrast, there was little overall improvement in survival for
adults 45 years and older. In particular, there was a notable decrease in the overall
5-year survival for blacks older than 65 years and for black males older than 44
years.
CONCLUSIONS. Although the current study confirmed some of the results noted in
other populations, the observed overall decline in leukemia survival for blacks is
surprising and warrants further investigation. Cancer 2003;97:2229 –35.
© 2003 American Cancer Society.
DOI 10.1002/cncr.11316

KEYWORDS: leukemia, incidence, survival, trends, epidemiology.

Each year, the American Cancer Society estimates that 30,800 indi-
viduals will be diagnosed with leukemia in the United States and

that 21,700 individuals will die of the disease.1 With the exception of
a few established risk factors including benzene and alkylating agents,
which account for a fraction of cases, little is known about the causes
of leukemia.2

Leukemias are a heterogeneous group of hematopoietic malig-
nancies that include many diverse and biologically distinct sub-
groups. The four major subtypes of leukemia described by most
cancer registries include acute lymphoblastic leukemia (ALL), acute
myeloid leukemia (AML), chronic lymphoblastic leukemia (CLL), and
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BACKGROUND. It is estimated that each year, approximately 30,800 individuals will
be diagnosed with leukemia in the United States and 21,700 individuals will die of
the disease. Although the overall incidence of leukemia has been declining in the
United States, recent reports suggest that incidence rates may be increasing for
certain age and racial groups.
METHODS. Leukemia incidence (including acute lymphoblastic leukemia [ALL],
acute myeloid leukemia [AML], chronic myeloid leukemia [CML], and chronic
lymphoblastic leukemia [CLL]) and 5-year survival rates were obtained from the
Surveillance, Epidemiology, and End Results (SEER) program. Specific rates for age
(birth–19, 20 – 44, 45– 64, and 65 ! years), gender, and race (black, white) were also
examined.
RESULTS. A total of 66,404 cases of leukemia were identified for the period 1973–
1998 in the nine reporting SEER sites. For children younger than 20 years old, the
overall incidence rate of leukemia increased significantly (estimated annual per-
cent change [EAPC] " 0.5%, 95% confidence interval [CI] " 0.1– 0.9), whereas the
rate decreased significantly among the group 65 years and older (EAPC " # 0.3,
95% CI " # 0.5 to # 0.1). Incidence rates for CLL and CML decreased significantly
during this time period, whereas incidence rates for AML remained stable. Chil-
dren younger than 20 years old experienced a 15% increase in the 5-year survival
rates for both ALL and AML when comparing the two 10-year periods of 1974 –1983
and 1984 –1993. In contrast, there was little overall improvement in survival for
adults 45 years and older. In particular, there was a notable decrease in the overall
5-year survival for blacks older than 65 years and for black males older than 44
years.
CONCLUSIONS. Although the current study confirmed some of the results noted in
other populations, the observed overall decline in leukemia survival for blacks is
surprising and warrants further investigation. Cancer 2003;97:2229 –35.
© 2003 American Cancer Society.
DOI 10.1002/cncr.11316
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Each year, the American Cancer Society estimates that 30,800 indi-
viduals will be diagnosed with leukemia in the United States and

that 21,700 individuals will die of the disease.1 With the exception of
a few established risk factors including benzene and alkylating agents,
which account for a fraction of cases, little is known about the causes
of leukemia.2

Leukemias are a heterogeneous group of hematopoietic malig-
nancies that include many diverse and biologically distinct sub-
groups. The four major subtypes of leukemia described by most
cancer registries include acute lymphoblastic leukemia (ALL), acute
myeloid leukemia (AML), chronic lymphoblastic leukemia (CLL), and

2229

© 2003 American Cancer Society

improvement in survival for individuals 45 years
and older who were diagnosed with leukemia. Upon
further inspection by race, the lack of improvement
in survival was particularly evident for blacks in the
older age groups.

Table 4 shows 5-year survival rates by subtype of
leukemia during the 10-year time periods of 1974 –
1983 and 1984 –1993. There has been a 15% improve-
ment in 5-year survival rates for ALL. Although sur-
vival rates almost doubled for AML in the youngest age
group, outcomes in this category remain unsatisfac-
tory. Adults with either ALL or AML have not fared
well. In particular, there has been little improvement
in survival for adults in the older age groups, with
overall 5-year survival rates still less than 15%. In
contrast, individuals with CLL who were younger than
age 65 years continued to experience 5-year survival
rates in excess of 70%.

DISCUSSION
In the current study, we describe incidence rates, sur-
vival rates, and trends for leukemia overall and for

subtypes within different age and race groups in the
United States during the period 1973–1998. Although
leukemia is the most common malignancy among
children and adolescents, the majority of cases of leu-
kemia occur in older people. The highest incidence
rates occur in the age group 65 years and older, fol-
lowed by the 40 – 64 year age group. For children, ALL
accounts for 73% of all leukemias diagnosed, whereas
for young adults (age 20 – 40 years) AML is most com-
mon. For middle-age and elderly adults, CLL and CML
are the most frequent.

To our knowledge, the last comprehensive report
on leukemia incidence and survival in the United
States was published by Groves et al.12 and covered
the period 1973–1990. In a comparison of overall leu-
kemia incidence rates during the 6-year periods of
1973–1978 and 1985–1990, they reported that rates
generally decreased, particularly among individuals
age ! 65 years. We also observed declines in leukemia
incidence during the period 1973–1998, particularly
among the groups of individuals age ! 45 years. We
also noted a modest but statistically significant in-
crease in incidence among children younger than 20
years of age.

For subtypes, Groves et al.12 reported declines in
incidences of CML and CLL when comparing the pe-
riod 1973–1978 with the period 1985–1990. They also
noted that AML incidence decreased less rapidly and
appeared to be increasing among black males. In con-
trast, ALL rates increased for all four race/gender
groups. During the period 1973–1998, we observed
increases among the four age groups for ALL, which
were statistically significant for all but the oldest age
group (65 " years). This was accounted for primarily

FIGURE 2. Five-year leukemia survival rates during the period 1973–1998 by
age and gender. Unbroken line: white males; dotted line: white females;
dashed line: black males; dashed/dotted line: black females.

TABLE 2
Trends and Subtype Leukemia Incidence (Rate per Million Persons)
SEER 1973–1998

No. Ratea Change (%)b 95% CI

ALL (yrs)c

Birth–19 4848 27 1.1d 0.6, 1.6
20–44 1111 5 2.6d 1.7, 3.6
45–64 698 6 2.9d 1.7, 4.1
65" 941 14 0.9 #0.2, 2.0

AML (yrs)
Birth–19 1187 7 0.5 #0.4, 1.4
20–44 2774 12 0.2 #0.6, 0.9
45–64 4756 42 0.3 #0.3, 0.9
65" 10,000 150 0.4d 0.0, 0.8

CLL (yrs)
Birth–19 3 0 —e —e

20–44 503 2 #0.8 #1.7, 0.2
45–64 6128 54 #0.5d #1.0, #0.1
65" 14,657 219 #0.6d #1.1, #0.1

CML (yrs)
Birth–19 206 1 0.1 #2.0, 2.2
20–44 1586 7 #0.6 #1.3, 0.2
45–64 2323 21 #1.2d #1.7, #0.6
65" 4114 61 #2.2d #2.7, #1.6

SEER: Surveillance, Epidemiology, and End Results program; CI: confidence interval; ALL: acute
lymphoblastic leukemia; AML: acute myeloid leukemia; CLL: chronic lymphoblastic leukemia; CML:
chronic myeloid leukemia.
a Incidence rates are per million persons and are age adjusted to the 1970 U.S. standard million
population.
b Estimated annual percent change (EAPC) was calculated using the weighted least squares method.
c Median age were 11, 66, 71, and 64 years for ALL, AML, CLL, and CML, respectively.
d The EAPC is significantly different from zero (P $ 0.05).
e Statistic could not be calculated due to small numbers.
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Furthermore, all medical records (inpatient and outpatient) 
were carefully reviewed to ensure that uniform diagnostic 
criteria were applied.
 Incidence rates increased with advancing age in both 
men and women, even in the oldest age groups, for all peri-
ods, which indicates a high level of case ascertainment also 
in the elderly. For men aged 80 years or older, the incidence 
rates increased to more than 40 per 100,000 person-years.
Increasing incidence rates may be caused by new environ-
mental factors that confer an increased risk of myeloma. 
Our observation of stable incidence rates does not support 
this hypothesis. Also, comparisons between 10-year birth 
cohorts ranging from 1870-1879 to 1970-1979 detected no  
increase.
 A number of studies have reported increasing MM in-
cidence over time. A dramatic increase of MM incidence 
was reported from the United States, England and Wales, 
and other countries in the 1950s to the 1970s.5-7 In stud-
ies extending to later calendar periods, a tendency of MM 
incidence to level off in recent years was observed. For in-
stance, in Denmark the reported annual incidence in men 

increased from 1.3 per 100,000 person-years in 1943 to 
3.3 in 1962 with no further increase in the following 2 
decades.10 In a study of patients reported to the Swedish 
Cancer Registry between 1973 and 2003, the age-adjust-
ed incidence increased in both sexes from 1973-1979 to 
1980-1986 but then remained stable.11 Similarly, in a sur-
vey of cancer mortality in Europe from 1960 to 1999, Levi 
et al8 reported a slow but steady increase in MM mortality 
with a tendency to level off in recent calendar years. In a 
comparison of time trends in MM incidence between 1973 
and 1997 based on , 
Hirabayashi and Katanoda20 observed a marked increase 
in African Americans in the United States and a modest 
increase in some but not all European registries. Several 
studies have reported a preferential increase in incidence 
and mortality rates in older age groups. In England and 
Wales, mortality rates for patients between 70 and 74 
years of age increased between 1970-1980 and 1981-1985 
while the rates remained stable for younger age groups.21 
In 4 geographic areas in the United States (Connecticut; 
Atlanta, GA; San Francisco-Oakland, CA; and Detroit, 
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FIGURE 2. Annual incidence rates of multiple myeloma per 100,000 population in Malmö, Sweden, 1950-2005, by age 
and sex (left, men; right, women).
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 Blanca Xicoy. Servei d’Hematologia Clínica, ICO-Hospital 

Universitari Germans Trias i Pujol. Institut de Recerca 
Josep Carreras, Badalona 

09.00 Primera Sessió
11.00 General
09.00 CITOMETRIA EN SÍNDROMES MIELODISPLÀSIQUES

Alberto Orfao. Servei Central de Citometria, Hospital 
Clínico Universitario, Salamanca

09.45 EPIDEMIOLOGIA EN SÍNDROMES MIELODISPLÀSIQUES 
Isabel Granada. Servei de Laboratori d’Hematologia, 
ICO-Hospital Universitari Germans Trias i Pujol. Institut 
de Recerca Josep Carreras, Badalona 

10.30 CAS CLÍNIC-CITOLÒGIC
 Rosario López. Servei d’Hematologia, Fundació Althaia, 
Manresa

11.00 Pausa-cafè

11.30 Segona Sessió
13.30 Síndromes mielodisplàsiques de baix risc
11.30 CO-MORBIDITAT I QUALITAT DE VIDA EN SÍNDROMES 

MIELODISPLÀSIQUES
 Santiago Bonanad. Servei d’Hematologia, Hospital de la 
Ribera, Alzira, València

12.15 LENALIDOMIDA EN LA SÍNDROME 5Q.  
EXPERIÈNCIA ESPANYOLA 
María Díez-Campelo. Servei d’Hematologia, Hospital 
Clínico Universitario, Salamanca

13.00 CAS CLÍNIC-CITOLÒGIC 
Rosa Coll. Servei d’Hematologia, ICO-Hospital Universitari 
Dr. Josep Trueta, Girona

13.30 Dinar de treball

14.30 Tercera Sessió
16.30 Síndromes mielodisplàsiques d’alt risc
14.30 AGENTS HIPOMETILANTS EN LES SÍNDROMES 

MIELODISPLÀSIQUES
Benet Nomdedeu. Servei d’Hematologia, Hospital Clínic, 
Barcelona

15.15 TRASPLANTAMENT DE PROGENITORS HEMATOPOÈTICS 
EN SÍNDROMES MIELODISPLÀSIQUES
Guillermo Sanz. Servei d’Hematologia, Hospital Universitari 
La Fe, València

16.00 CAS CLÍNIC-CITOLÒGIC
Montserrat Arnan. Servei d’Hematologia, ICO-Hospital 
Duran i Reynals-Hospital Universitari de Bellvitge, 
l’Hospitalet 

16.25 CONCLUSIONS i CLOENDA
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10.30 CASO CLÍNICO-CITOLÓGICO
 Rosario López. Servicio de Hematología, Fundació Althaia, 
Manresa

11.00 Pausa-café 

11.30 Segunda Sesión
13.30 Síndromes mielodisplásicos de bajo riesgo
11.30 CO-MORBILIDAD Y CALIDAD DE VIDA EN SÍNDROMES 

MIELODISPLÁSICOS
Santiago Bonanad. Servicio de Hematología, Hospital de la 
Ribera, Alzira, València

12.15 LENALIDOMIDA EN EL SÍNDROME 5Q.  
EXPERIENCIA ESPAÑOLA 
María Díez-Campelo. Servicio de Hematología, Hospital 
Clínico Universitario, Salamanca

13.00 CASO CLÍNICO-CITOLÓGICO
Rosa Coll. Servicio de Hematología, ICO-Hospital Univer-
sitari Dr. Josep Trueta, Girona 

13.30 Almuerzo de trabajo

14.30 Tercera Sesión
16.30 Síndromes mielodisplásicos de alto riesgo
14.30 AGENTES HIPOMETILANTES EN LOS SÍNDROMES 

MIELODISPLÁSICOS
Benet Nomdedeu. Servicio de Hematología, Hospital Clínic, 
Barcelona

15.15 TRASPLANTE DE PROGENITORES HEMATOPOYÉTICOS EN 
SÍNDROMES MIELODISPLÁSICOS
Guillermo Sanz. Servicio de Hematología, Hospital Uni- 
versitari La Fe, València

16.00 CASO CLÍNICO-CITOLÓGICO
Montserrat Arnan. Servicio de Hematología, ICO-Hospital 
Duran i Reynals-Hospital Universitari de Bellvitge, 
L’Hospitalet 

16.25 CONCLUSIONES y CLAUSURA

Divendres, 7 de juny Viernes, 7 de junio Friday, 7th  June 
08.45 Introduction
 Sessions’ Coordinators
 Lourdes Florensa. Haematologic Cytology Lab, S. Pathology, 

Hospital del Mar-Parc de Salut Mar, Barcelona
 Blanca Xicoy. Department of Clinical Haematology, ICO- 

Hospital Universitari Germans Trias i Pujol. Institut de Recerca 
Josep Carreras, Badalona 

09.00 First Session 
11.00 General
09.00 CYTOMETRY IN MYELODYSPLASTIC SYNDROMES

Alberto Orfao. Cytometry Service, Hospital Clínico Universi-
tario, Salamanca

09.45 EPIDEMIOLOGY OF MYELODYSPLASTIC SYNDROMES 
Isabel Granada. Haematology Laboratory Service, ICO- 
Hospital Universitari Germans Trias i Pujol. Institut de 
Recerca Josep Carreras, Badalona 

10.30 CASE DISCUSSION
 Rosario López. Department of Haematology, Fundació 
Althaia, Manresa

11.00 Coffee break

11.30 Second Session
13.30 Lower-risk myelodysplastic syndromes
11.30 COMORBIDITY AND QUALITY OF LIFE IN 

MYELODYSPLASTIC SYNDROMES
Santiago Bonanad. Department of Haematology, Hospital 
de la Ribera, Alzira, València

12.15 LENALIDOMIDE IN 5Q-SYNDROME.  
SPANISH EXPERIENCE 
María Díez-Campelo. Department of Haematology, Hospital 
Clínico Universitario, Salamanca

13.00 CASE DISCUSSION
Rosa Coll. Department of Haematology, ICO-Hospital Uni- 
versitari Dr. Josep Trueta, Girona 

13.30 Working lunch

14.30 Third Session
16.30 High-risk myelodysplastic syndromes
14.30 HYPOMETHYLATING AGENTS IN MYELODYSPLASTIC 

SYNDROMES
Benet Nomdedeu. Department of Haematology, Hospital 
Clínic, Barcelona

15.15 HAEMATOPOIETIC STEM CELL TRANSPLANTATION IN 
MYELODYSPLASTIC SYNDROMES
Guillermo Sanz. Department of Haematology, Hospital 
Universitari La Fe, València

16.00 CASE DISCUSSION
Montserrat Arnan. Department of Haematology, ICO- 
Hospital Duran i Reynals-Hospital Universitari de Bellvitge, 
L’Hospitalet   

16.25 CONCLUSIONS and CLOSING

37 DIADA INTERNACIONAL Actualitzacions en síndromes mielodisplàsiques
Actualizaciones en síndromes mielodisplásicos
Update in myelodysplastic syndromesEdad y categorías OMS 

§  Impacto 
pronóstico en bajo 
riesgo, pero no en 
alto riesgo 

§  Impacto de la 
comorbilidad en 
todos los grupos 

Della Porta et al. Haematologica (2009) 
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§  Terapia inmunosupresora 
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§  Quimioterapia intensiva 
§  Nuevas terapias: Hipometilantes 
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–  La edad influye negativamente 

en la probabilidad de respuesta 

Sloand et al. J Clin Oncol (2008) 
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Definición ¿Cronológica ó funcional?. No comparables. 
¿Sirve para medir?. ¿Es un elemento útil de medida? 
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Edad: ¿variable no 
independiente? 
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Ensayos Clinicos Sesgo por escasa representación de los ancianos 

Ensayos de 
Supervivencia 

Sesgo por selección de tratamientos favorables en jóvenes 

Objetivo / 
Expectativas del 

tratamiento 

Atender a proyecciones vitales 
Prolongar “active life expectancy” 

Esperanza de vida Diferente entre jóvenes y ancianos 
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La edad cronológica no mide adecuadamente 
 
 

Evaluación integral à EDAD FISIOLÓGICA 
 
 

SITUACIÓN FÍSICA à Comorbilidad 
 

FUNCIONALIDAD à Capacidad instrumental o de interacción 
 

VULNERABILIDAD à Resistencia al stress por la enfermedad o los tratamientos 

ê   
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§  Medición de la comorbilidad: 
–  Variable multidimensional, que incluye condiciones clínicas distintas a la alteración 

estudiada, y que influyen en la funcionalidad, supervivencia o tolerancia al 
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§  Evaluación de la funcionalidad: 
–  CGA (comprehensive geriatric assessment): 

•  Nutricional - Funcional – Mental – Anímica - Social 

–  VES-13 (vulnerable elders survey) 
–  CGA abreviados 
–  Test de la marcha (gait speed) 

§  Concepto de fragilidad 
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geneous group of clonal hematopoietic stem cell malignancies with
significant morbidity and high mortality.
Introduction: MDS have been reported to differ regarding clinical
features, subtype distribution, frequency of abnormal karyotypes and
overall survival between countries.
Purpose: This study is an observational cross-sectional registry in
order to characterize clinical-pathological features of patients with
MDS treated at the Clinical Hospital of the Federal University of Mi-
nas Gerais from January/2007 until December/2012.
Materials and Methods: Retrospective descriptive analysis of the
following characteristics: age, sex, karyotype, IPSS,WPSS, FAB and
WHO2008, fibrosis in bone marrow biopsy and treatment.
Results: One hundred thirty-six patients were included in the anal-
ysis: 47,8% were female, median age at diagnosis was 70 years old,
lower than that reported in the literature. Most patients had primary
MDS (97,8%). Karyotype was performed in 96,3% of the patients, the
majority of them classified in good-risk stage as found in other stud-
ies (Graph 1). The predominant subtype was refractory anemia (54%)
according to FAB and refractory cytopenia with multilineage dyspla-
sia (22%) according to WHO classification (Graph 2). These findings
were similar to that reported by Magalhães et al, 2010. According
to IPSS, most patients were classified in the scores Intermediate-1

Graph 1. Cytogenetic alterations and risk classification (N=136).

Graph 2. Patients distribution according to morphological classification (N=136).

Graph 3. Patients risk classification (N=136).

(41%) and Low-Risk (33%). In the WPSS classification, the majority of
patients were in the low-risk stage (32%) as found in other studies
(Graph 3). Bone marrow biopsy was performed in 86,7% of the cases
and 33% of the patients presented fibrosis. Transfusion dependency
was recorded in 65,4% and 22% of patients used iron-chelation. Re-
ferring to treatment, any growth factor was used in 51,5%, thalido-
mide in 12,5%, lenalidomide in 3,7%, immunosuppressive therapy in
5,9%, hydrea in 5,9%, azacitidina in 4,4% and supportive care in 26,5%.
Allogenic transplantation was reported in 2,9% of the cases.
Conclusions: Our patients have the same characteristics as those re-
ported in large international studies except for the predominance
of younger patients. A prospective registry including more Brazilian
centers is needed to improve the sampling of MDS patients in our
country.

P-263
Prognostic value of comorbidity indexes in MDS

Z.G. Güç1, O.G. Sevindik2, S. Kahraman3, I. Alacacioglu2, O. Piskin2,
G.H. Ozsan2, F. Demirkan2, B. Undar2, M.A. Ozcan2. 1Internal
Medicine, 2Hematology, Dokuz Eylul University Institute of Oncology,
Izmir, Turkey; 3Hematology, Aydin State Hospital, Aydin, Turkey

Background: Many scoring systems, such as International Prognos-
tic Scoring System (IPSS) and WHO classification-based Prognostic
Scoring System (WPSS) were developed as predictors of survival in
myelodysplastic syndromes (MDS). These scoring systems are based
on bone marrow blasts, karyotype, and number of cytopenias.
Introduction: Patient-related factors like chronic comorbid condi-
tions, poor performance status, and abnormal organ function may
also influence the outcome, in patients with MDS. This seems to be of
particular importance as MDS is found primarily in elderly patients.
Purpose: Our aim was to examine the effects of disease-related scor-
ings such as IPSS and WPSS, patient-specific Charlson Comorbidity
Indexes (CCI) and Hematopoietic Stem Cell Transplantation-Specific
Comorbidity Index (HCT-CI) scorings on survival with our own de
novo MDS patient cohort.
Materials and Methods: 200 patients who were diagnosed with de
novo MDS were included in the study. Demographic, clinical features
and comorbid diseases of patients at the time of the diagnosis were
recorded retrospectively. The effects of IPSS, WPSS and comorbidity
indexes (CCI and HCT-CI) on overall survival (OS) and Leukemia Free
Survival (LFS) were analyzed.
Results: The median age of the 200 patients was 70. Median follow-
up period was 18 months and 66% of patients died during the course
of follow up period. Median OS was 25 months and median LFS was
24 months. In 16% of the patients, transformation to acute myeloid
leukemia was observed in a median of 8 months. As IPSS and WPSS
risk scores increased, the overall and leukemia-free survival were
decreased significantly (p<0,001). A similar situation was seen in
terms of comorbidity indexes and the progress in CCI and HCT-CI
risk groups was related to short survival times with statistical sig-
nificance (CCI: p=0,001 for OS and p<0,001 for LFS; HCT-CI: p=0,046
for OS and p=0,031 for LFS). In Cox regression model with propor-
tional hazards, significant predictive value of survival by comorbidity
indexes was also remained when adjusted with either IPSS or WPSS.

Table 1. Cox regression analysis

OS (HR,CI,p) LFS (HR,CI,p)

CCI (a) 1.32 (1.09–1.59) 0.005 1.39 (1.15–1.68) 0.001
CCI (b) 1.28 (1.03–1.58) 0.024 1.37 (1.11–1.69) 0.004
HCT-CI (a) 1.32 (1.04–1.69) 0.025 1.33 (1.05–1.70) 0.020
HCT-CI (b) 1.33 (1.01–1.76) 0.041 1.34 (1.03–1.75) 0.033

(a) Adjusted with IPSS; (b) Adjusted with WPSS.

Conclusions: Comorbid states of MDS patients at the time of diag-
nosis might predict survival. This predictive value was independent



08.45 Introducció
 Coordinadores de les sessions
� Lourdes Florensa. Laboratori de Citologia Hematològica, S. 

Patologia, Hospital del Mar-Parc de Salut Mar, Barcelona
 Blanca Xicoy. Servei d’Hematologia Clínica, ICO-Hospital 

Universitari Germans Trias i Pujol. Institut de Recerca 
Josep Carreras, Badalona 

09.00 Primera Sessió
11.00 General
09.00 CITOMETRIA EN SÍNDROMES MIELODISPLÀSIQUES

Alberto Orfao. Servei Central de Citometria, Hospital 
Clínico Universitario, Salamanca

09.45 EPIDEMIOLOGIA EN SÍNDROMES MIELODISPLÀSIQUES 
Isabel Granada. Servei de Laboratori d’Hematologia, 
ICO-Hospital Universitari Germans Trias i Pujol. Institut 
de Recerca Josep Carreras, Badalona 

10.30 CAS CLÍNIC-CITOLÒGIC
 Rosario López. Servei d’Hematologia, Fundació Althaia, 
Manresa

11.00 Pausa-cafè

11.30 Segona Sessió
13.30 Síndromes mielodisplàsiques de baix risc
11.30 CO-MORBIDITAT I QUALITAT DE VIDA EN SÍNDROMES 

MIELODISPLÀSIQUES
 Santiago Bonanad. Servei d’Hematologia, Hospital de la 
Ribera, Alzira, València

12.15 LENALIDOMIDA EN LA SÍNDROME 5Q.  
EXPERIÈNCIA ESPANYOLA 
María Díez-Campelo. Servei d’Hematologia, Hospital 
Clínico Universitario, Salamanca

13.00 CAS CLÍNIC-CITOLÒGIC 
Rosa Coll. Servei d’Hematologia, ICO-Hospital Universitari 
Dr. Josep Trueta, Girona

13.30 Dinar de treball

14.30 Tercera Sessió
16.30 Síndromes mielodisplàsiques d’alt risc
14.30 AGENTS HIPOMETILANTS EN LES SÍNDROMES 

MIELODISPLÀSIQUES
Benet Nomdedeu. Servei d’Hematologia, Hospital Clínic, 
Barcelona

15.15 TRASPLANTAMENT DE PROGENITORS HEMATOPOÈTICS 
EN SÍNDROMES MIELODISPLÀSIQUES
Guillermo Sanz. Servei d’Hematologia, Hospital Universitari 
La Fe, València

16.00 CAS CLÍNIC-CITOLÒGIC
Montserrat Arnan. Servei d’Hematologia, ICO-Hospital 
Duran i Reynals-Hospital Universitari de Bellvitge, 
l’Hospitalet 

16.25 CONCLUSIONS i CLOENDA

08.45 Introducción
 Coordinadoras de las sesiones
� Lourdes Florensa. Laboratorio de Citología Hematológica, S. 

Patología, Hospital del Mar-Parc de Salut Mar, Barcelona
 Blanca Xicoy. Servicio de Hematología Clínica, ICO-Hospital 

Universitari Germans Trias i Pujol. Institut de Recerca Josep 
Carreras, Badalona 

09.00 Primera Sesión 
11.00 General
09.00 CITOMETRÍA EN SÍNDROMES MIELODISPLÁSICOS

Alberto Orfao. Servicio Central de Citometría, Hospital 
Clínico Universitario, Salamanca

09.45 EPIDEMIOLOGÍA EN SÍNDROMES MIELODISPLÁSICOS 
Isabel Granada. Servicio de Laboratorio de Hematología, 
ICO-Hospital Universitari Germans Trias i Pujol. Institut de 
Recerca Josep Carreras, Badalona 

10.30 CASO CLÍNICO-CITOLÓGICO
 Rosario López. Servicio de Hematología, Fundació Althaia, 
Manresa

11.00 Pausa-café 

11.30 Segunda Sesión
13.30 Síndromes mielodisplásicos de bajo riesgo
11.30 CO-MORBILIDAD Y CALIDAD DE VIDA EN SÍNDROMES 

MIELODISPLÁSICOS
Santiago Bonanad. Servicio de Hematología, Hospital de la 
Ribera, Alzira, València

12.15 LENALIDOMIDA EN EL SÍNDROME 5Q.  
EXPERIENCIA ESPAÑOLA 
María Díez-Campelo. Servicio de Hematología, Hospital 
Clínico Universitario, Salamanca

13.00 CASO CLÍNICO-CITOLÓGICO
Rosa Coll. Servicio de Hematología, ICO-Hospital Univer-
sitari Dr. Josep Trueta, Girona 

13.30 Almuerzo de trabajo

14.30 Tercera Sesión
16.30 Síndromes mielodisplásicos de alto riesgo
14.30 AGENTES HIPOMETILANTES EN LOS SÍNDROMES 

MIELODISPLÁSICOS
Benet Nomdedeu. Servicio de Hematología, Hospital Clínic, 
Barcelona

15.15 TRASPLANTE DE PROGENITORES HEMATOPOYÉTICOS EN 
SÍNDROMES MIELODISPLÁSICOS
Guillermo Sanz. Servicio de Hematología, Hospital Uni- 
versitari La Fe, València

16.00 CASO CLÍNICO-CITOLÓGICO
Montserrat Arnan. Servicio de Hematología, ICO-Hospital 
Duran i Reynals-Hospital Universitari de Bellvitge, 
L’Hospitalet 

16.25 CONCLUSIONES y CLAUSURA

Divendres, 7 de juny Viernes, 7 de junio Friday, 7th  June 
08.45 Introduction
 Sessions’ Coordinators
 Lourdes Florensa. Haematologic Cytology Lab, S. Pathology, 

Hospital del Mar-Parc de Salut Mar, Barcelona
 Blanca Xicoy. Department of Clinical Haematology, ICO- 

Hospital Universitari Germans Trias i Pujol. Institut de Recerca 
Josep Carreras, Badalona 

09.00 First Session 
11.00 General
09.00 CYTOMETRY IN MYELODYSPLASTIC SYNDROMES

Alberto Orfao. Cytometry Service, Hospital Clínico Universi-
tario, Salamanca

09.45 EPIDEMIOLOGY OF MYELODYSPLASTIC SYNDROMES 
Isabel Granada. Haematology Laboratory Service, ICO- 
Hospital Universitari Germans Trias i Pujol. Institut de 
Recerca Josep Carreras, Badalona 

10.30 CASE DISCUSSION
 Rosario López. Department of Haematology, Fundació 
Althaia, Manresa

11.00 Coffee break

11.30 Second Session
13.30 Lower-risk myelodysplastic syndromes
11.30 COMORBIDITY AND QUALITY OF LIFE IN 

MYELODYSPLASTIC SYNDROMES
Santiago Bonanad. Department of Haematology, Hospital 
de la Ribera, Alzira, València

12.15 LENALIDOMIDE IN 5Q-SYNDROME.  
SPANISH EXPERIENCE 
María Díez-Campelo. Department of Haematology, Hospital 
Clínico Universitario, Salamanca

13.00 CASE DISCUSSION
Rosa Coll. Department of Haematology, ICO-Hospital Uni- 
versitari Dr. Josep Trueta, Girona 

13.30 Working lunch

14.30 Third Session
16.30 High-risk myelodysplastic syndromes
14.30 HYPOMETHYLATING AGENTS IN MYELODYSPLASTIC 

SYNDROMES
Benet Nomdedeu. Department of Haematology, Hospital 
Clínic, Barcelona

15.15 HAEMATOPOIETIC STEM CELL TRANSPLANTATION IN 
MYELODYSPLASTIC SYNDROMES
Guillermo Sanz. Department of Haematology, Hospital 
Universitari La Fe, València

16.00 CASE DISCUSSION
Montserrat Arnan. Department of Haematology, ICO- 
Hospital Duran i Reynals-Hospital Universitari de Bellvitge, 
L’Hospitalet   

16.25 CONCLUSIONS and CLOSING

37 DIADA INTERNACIONAL Actualitzacions en síndromes mielodisplàsiques
Actualizaciones en síndromes mielodisplásicos
Update in myelodysplastic syndromesImportancia de la escala de comorbilidad 

Della Porta, Haematologica, 2012 

Clinical evaluation of extra-hematologic 
comorbidity in myelodysplastic syndromes: 
ready-to-wear versus made-to-measure tool

There is growing evidence to indicate that comorbidity
has an unfavorable effect on life expectancy of patients
with myelodysplastic syndromes (MDS), and significantly
influences clinical decision making.1

Recently, Naqvi and colleagues evaluated the prognostic
impact of comorbidity in MDS2 by using the Adult
Comorbidity Evaluation-27 (ACE-27) scale, a measure of
comorbidity developed for assessment of patients with
solid tumor.3 They found that comorbidity significantly
affects survival and improves the prognostic stratification
of patients with MDS. 

Despite these remarkable results, this study has poten-
tial weaknesses. ACE-27 failed to stratify the prognosis in
subjects aged 65 years or older, the great majority of MDS
patients, as well as in the IPSS low-risk subgroup,2 in
whom comorbidity was reported to considerably increase
the risk of death.1 In addition, the use of a general measure
of comorbidity may have led to possible interactions
between hematologic disease and comorbid conditions
being overlooked. 

The choice of the instrument to measure comorbidity is
crucial to effectively capture and score the effect of comor-
bidity in the population of interest. Available measures can
be divided into two groups: general measures, and disease-
specific measures.4 Like “ready-to-wear” clothes, general
comorbidity measures are intended for use in several dif-
ferent populations.3,5 These scores are widely used and
have a good reliability. However, the weakness of these
tools lies in the assumption that each comorbidity comput-
ed in the measure has the same impact on different dis-
eases and patient populations.4 Conversely, disease-specif-
ic comorbidity measures are developed and tested in a sin-
gle disease population and intended for use in that specific
setting. Like “made-to-measure” garments, disease-specific
comorbidity measures have a conceptual advantage in that
they account for specific features unique to the population
of interest.

Recent data suggest that in MDS cardiac comorbidity

may have not just an additive detrimental effect per se but
interacts with anemia in worsening the course of the dis-
ease.6 In this setting, a general comorbidity measure such
as the Charlson-Comorbidity-Index failed to provide prog-
nostic information, whereas the Hematopoietic Cell
Transplantation-specific Comorbidity Index appears to be
only partially effective in the general MDS patient popula-
tion.7,8 We developed an MDS-specific comorbidity index
(MDS-CI) in which the comorbid conditions to be includ-
ed in the score were selected on the basis of a multivari-
able regression accounting for possible associations
between clinical conditions and interactions with MDS-
specific features, such as anemia. The score obtained is a
combination of five clinical conditions, and identifies three
risk groups with different probabilities of survival.8 The
prognostic value of the MDS-CI was validated in two large
independent cohorts of patients.8,9

To evaluate the effectiveness of a “ready-to-wear” versus
a “made-to-measure” strategy in MDS, we compared the
ability to capture prognostic information on comorbidity
of ACE-27 and MDS-CI in 840 consecutive patients diag-
nosed with MDS at our institution between 1992 and
2007. When comparing MD Anderson and Pavia patient
populations, no significant differences were found in age
or IPSS risk distribution. A significant proportion of the
MD Anderson patients (>50%) underwent treatments
potentially modifying the natural history of the disease
while only 17% of the Pavia patients were treated.

In our patient population, the four ACE-27 risk groups
showed no significantly different probabilities of survival
(P=0.11, Figure 1). In a multivariable analysis including
demographic and disease-related factors, ACE-27 did not
show a significant effect on survival (HR 1.01-1.35; P=0.9-
0.06). 

We then carried out a multivariable analysis to evaluate
which comorbid conditions among those included in ACE-
27 have a prognostic effect in MDS patients, and found
that only myocardial infarction (HR 1.48; P=0.003), con-
gestive heart failure (HR 1.32; P=0.05), respiratory system
disease (HR 1.74; P=0.033), paralysis (HR 13.19; P<0.001),
solid tumor (HR 1.47; P=0.002), leukemia/lymphoma (HR
1.894; P=0.041), and neuromuscular diseases (HR 6.24;
P=0.039) showed an independent significant effect on sur-
vival. 
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Figure 1. Probability of
overall survival according
to ACE-27 risk at diagno-
sis in all 840 MDS
patients (P=0.11). There
was no significant differ-
ence in cumulative proba-
bility of survival between
patients with no comor-
bidity and those with ACE-
27 mild risk (P=0.68), or
between patients with
moderate and severe risk
(P=0.11), whereas OS was
significantly lower in
patients with both moder-
ate and severe risk com-
pared to those without
comorbidity (P=0.044 and
P=0.019, respectively).
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Clinical evaluation of extra-hematologic 
comorbidity in myelodysplastic syndromes: 
ready-to-wear versus made-to-measure tool

There is growing evidence to indicate that comorbidity
has an unfavorable effect on life expectancy of patients
with myelodysplastic syndromes (MDS), and significantly
influences clinical decision making.1

Recently, Naqvi and colleagues evaluated the prognostic
impact of comorbidity in MDS2 by using the Adult
Comorbidity Evaluation-27 (ACE-27) scale, a measure of
comorbidity developed for assessment of patients with
solid tumor.3 They found that comorbidity significantly
affects survival and improves the prognostic stratification
of patients with MDS. 

Despite these remarkable results, this study has poten-
tial weaknesses. ACE-27 failed to stratify the prognosis in
subjects aged 65 years or older, the great majority of MDS
patients, as well as in the IPSS low-risk subgroup,2 in
whom comorbidity was reported to considerably increase
the risk of death.1 In addition, the use of a general measure
of comorbidity may have led to possible interactions
between hematologic disease and comorbid conditions
being overlooked. 

The choice of the instrument to measure comorbidity is
crucial to effectively capture and score the effect of comor-
bidity in the population of interest. Available measures can
be divided into two groups: general measures, and disease-
specific measures.4 Like “ready-to-wear” clothes, general
comorbidity measures are intended for use in several dif-
ferent populations.3,5 These scores are widely used and
have a good reliability. However, the weakness of these
tools lies in the assumption that each comorbidity comput-
ed in the measure has the same impact on different dis-
eases and patient populations.4 Conversely, disease-specif-
ic comorbidity measures are developed and tested in a sin-
gle disease population and intended for use in that specific
setting. Like “made-to-measure” garments, disease-specific
comorbidity measures have a conceptual advantage in that
they account for specific features unique to the population
of interest.

Recent data suggest that in MDS cardiac comorbidity

may have not just an additive detrimental effect per se but
interacts with anemia in worsening the course of the dis-
ease.6 In this setting, a general comorbidity measure such
as the Charlson-Comorbidity-Index failed to provide prog-
nostic information, whereas the Hematopoietic Cell
Transplantation-specific Comorbidity Index appears to be
only partially effective in the general MDS patient popula-
tion.7,8 We developed an MDS-specific comorbidity index
(MDS-CI) in which the comorbid conditions to be includ-
ed in the score were selected on the basis of a multivari-
able regression accounting for possible associations
between clinical conditions and interactions with MDS-
specific features, such as anemia. The score obtained is a
combination of five clinical conditions, and identifies three
risk groups with different probabilities of survival.8 The
prognostic value of the MDS-CI was validated in two large
independent cohorts of patients.8,9

To evaluate the effectiveness of a “ready-to-wear” versus
a “made-to-measure” strategy in MDS, we compared the
ability to capture prognostic information on comorbidity
of ACE-27 and MDS-CI in 840 consecutive patients diag-
nosed with MDS at our institution between 1992 and
2007. When comparing MD Anderson and Pavia patient
populations, no significant differences were found in age
or IPSS risk distribution. A significant proportion of the
MD Anderson patients (>50%) underwent treatments
potentially modifying the natural history of the disease
while only 17% of the Pavia patients were treated.

In our patient population, the four ACE-27 risk groups
showed no significantly different probabilities of survival
(P=0.11, Figure 1). In a multivariable analysis including
demographic and disease-related factors, ACE-27 did not
show a significant effect on survival (HR 1.01-1.35; P=0.9-
0.06). 

We then carried out a multivariable analysis to evaluate
which comorbid conditions among those included in ACE-
27 have a prognostic effect in MDS patients, and found
that only myocardial infarction (HR 1.48; P=0.003), con-
gestive heart failure (HR 1.32; P=0.05), respiratory system
disease (HR 1.74; P=0.033), paralysis (HR 13.19; P<0.001),
solid tumor (HR 1.47; P=0.002), leukemia/lymphoma (HR
1.894; P=0.041), and neuromuscular diseases (HR 6.24;
P=0.039) showed an independent significant effect on sur-
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(P=0.002). The negative effect of comorbidity on the prob-
ability of non-leukemic death was noticed in all WHO cat-
egories (HR 1.94-2.25, P values 0.023-<0.001), while the
effect on overall survival was mainly noticeable in sub-
groups without blast excess (HR=1.8, P<0.001). 

We then evaluated the prognostic effect of comorbidity
by a multivariable Cox’s analysis including age, sex, WHO
category, cytogenetics and transfusion-dependency, all
assessed at the time of diagnosis. Comorbidity showed a
significant effect on both overall survival (HR 1.42, P=0.024)
and probability of non-leukemic death (HR 1.55, P=0.01).
When stratifying by WPSS category, the impact of comor-
bidity on overall survival and risk of non-leukemic death
was significant in the very-low, low, and intermediate
WPSS risk groups (OS: HR 3.56-1.95, P values 0.02-0.031;
NLD: HR 3.89-2.45, P values 0.01-0.026).

Two-hundred and three patients (24%) developed
comorbidity during follow up, the occurrence of cardiac dis-
ease representing the most frequent event (39%). In multi-
variable analysis with time-dependent covariates, the onset
of comorbidity at any time during the clinical course had a
significant effect on overall survival (HR=1.51, P=0.01) and
risk of non-leukemic death (HR=2.29, P<0.001).

Prognostic effect of currently available comorbidity
indices and development of an MDS-specific
comorbidity index (MDS-CI)

We calculated the HCT-CI and CCI in the learning cohort
at the time of diagnosis. In multivariable analysis including
age, sex, WHO category, cytogenetics and transfusion-
dependency, the CCI did not show any significant effect on
the risk of non-leukemic death and overall survival (P=0.13

and P=0.11, respectively), while the HCT-CI showed a bor-
derline effect on the risk of non-leukemic death (HR 1.32,
P=0.064) and no effect on overall survival (HR 1.18, P=0.10).

In order to define the MDS-CI, we performed multivari-
able Cox’s survival analyses with fixed and time-dependent
covariates in the learning cohort, including all the comor-
bidities that were found to have a significant effect on non-
leukemic death in univariable analysis (cardiac disease, dia-
betes, cerebrovascular disease, moderate-to-severe hepatic
disease, severe pulmonary disease, renal disease and solid
tumor; HR 2.49-4.82, P values ranging between 0.018 and
<0.001). Cardiac disease (HR 3.57, P<0.001), moderate to
severe liver disease (HR 2.55, P=0.01), severe pulmonary
disease (HR 2.44, P=0.005), renal disease (HR 1.97, P=0.04)
and solid tumors (HR 2.61, P<0.001) were found to inde-
pendently affect the risk of non-leukemic death, while dia-
betes and cerebrovascular disease did not retain their prog-
nostic value. As shown in Table 3, each comorbidity was
assigned a score proportional to the regression coefficient of
the multivariable Cox’s proportional hazards model. The
MDS-CI score was calculated as the sum of these weighted
scores, and then categorized into three risk groups: low
(score equal to 0), intermediate (score equal to 1 or 2), and
high risk (score equal to 3 or higher).

In the learning cohort, 546 (65%) patients were classified
as low, 244 (29%) as intermediate, and 50 (6%) as high risk
at diagnosis. The MDS-CI risk groups showed significantly
different probabilities of overall survival (P<0.001) and non-
leukemic death (P<0.001) (Figure 1A). In multivariable
analysis considering age, sex, WHO categories, cytogenet-
ics and transfusion-dependency, the MDS-CI maintained a
significant effect on both non-leukemic death (HR 1.89,
P<0.001) and overall survival (HR 1.67, P<0.001). We car-
ried out the same multivariable analysis without censoring
follow up at the time of therapeutic intervention (14% of
patients in the learning cohort received erythropoiesis stim-
ulating agents, 1% received immunosuppressive therapy, 4
patients received lenalidomide, 8% received low-dose
chemotherapy, 5% underwent AML-like chemotherapy at
the time of leukemic evolution, 4% underwent allo-stem
cell transplantation, while no patient received treatment
with hypomethylating agents). In this model, the MDS-CI
retained a significant effect on both non-leukemic death
(HR 1.81, P<0.001) and overall survival (HR 1.62, P<0.001).

We then evaluated the effect of changes over time of the
MDS-CI by time-dependent Cox’s survival analyses.
Longitudinal data on comorbidity were available for 725
patients. To exclude potential selection bias, we compared
the repeated-measures cohort and patients evaluated at
diagnosis only, and found no statistically significant differ-
ence in characteristics at diagnosis and overall survival. In
univariable analysis, the MDS-CI significantly affected the
risk of non-leukemic death (HR 2.80, P<0.001) and overall
survival (HR 1.92, P<0.001) (Figure 1A and B). These results
were confirmed in multivariable analysis, including age,
sex, WHO categories, cytogenetics and transfusion-depen-
dency as time-dependent covariates (NLD: HR 2.89,
P<0.001; overall survival: HR 2.41, P<0.001). 

Finally, we calculated the risk of progression to a higher
MDS-CI category during the course of the disease. The
cumulative hazard of MDS-CI progression was 0.32 for the
whole MDS population. A significantly higher risk of MDS-
CI progression was found in transfusion-dependent com-
pared with transfusion-independent patients (cumulative
hazard: 0.71 vs. 0.09, P<0.001) (Figure 2).

M.G. Della Porta et al.
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Table 3. Calculation of the MDS-specific comorbidity index (MDS-CI).
The five comorbidities listed were found to be independently associat-
ed with the risk of NLD in multivariable analysis, and each of them was
assigned a score proportional to the regression coefficient of the mul-
tivariable Cox’s proportional hazards model. This score is taken into
account if the specific comorbidity is present, and the MDS-CI is
obtained as the sum of individual variable scores.
Comorbidity                    HR obtained through a       Variable weighted 
                                          multivariable Cox’s         score (to be taken
                                           survival analysis             into account if
                                                  with NLD                      the specific 
                                             as an outcome                  comorbidity 
                                                                                      is present)

Cardiac disease                          3.57 (P<0.001)                                 2
Moderate-to-severe                   2.55 (P=0.01)                                  1
hepatic disease                                        
Severe pulmonary disease      2.44 (P=0.005)                                 1
Renal disease                              1.97 (P=0.04)                                  1
Solid tumor                                 2.61 (P<0.001)                                 1

MDS-CI risk                 Sum of individual variable         Proportion of
                                                    scores                       patients in the
                                                                                    learning cohort
                                                                                   belonging to the 
                                                                                     risk group (%)

Low risk                                                    0                                  546/840 (65%)
Intermediate risk                                 1-2                                244/840 (29%)
High risk                                                  >2                                  50/840 (6%)

NLD: non-leukemic death.

Validation of MDS-CI
The prognostic value of MDS-CI was tested in an inde-

pendent cohort of 504 patients diagnosed at the Heinrich-
Heine-University Hospital, Dusseldorf, Germany. A signifi-
cant difference between the learning and validation cohorts
was found in age (median age 73 years in the German vs. 66
years in the Italian cohorts, P<0.001) as well as in WPSS
subgroups, with a higher proportion of higher risk patients
in the validation cohort (P<0.001). These differences result-
ed in Italian patients having a better survival (P=0.001). A
significantly higher prevalence of cardiac (39% vs. 25%,
P<0.001) and severe pulmonary disease (9% vs. 2%,
P<0.001) was found in the validation as compared to the
learning cohort. 

At diagnosis, 245 out of 504 (49%) patients of the valida-
tion cohort were classified as low-risk, 194 (38%) as inter-
mediate-risk and 65 (13%) as high-risk according to the
MDS-CI, with a significantly higher proportion of high-risk
patients compared to the learning cohort (P<0.001). The
MDS-CI risk groups showed significantly different proba-
bilities of overall survival (P=0.005) and non-leukemic death
(P<0.001). In multivariable analysis, MDS-CI showed an
independent negative effect on both non-leukemic death
(HR 1.44, P<0.001) and overall survival (HR 1.30, P<0.001). 

We next evaluated the effect of changes over time of the
MDS-CI through time-dependent Cox’s survival analyses.
Longitudinal data on comorbidity were available for 192
patients. No significant differences in the clinical character-
istics at diagnosis and in overall survival were found
between the repeated-measures cohort and patients evalu-
ated at diagnosis only. In univariable analysis, the MDS-CI
significantly affected the risk of overall survival (HR 2.09,
P<0.001) and non-leukemic death (HR 2.46, P<0.001)
(Figure 1C and D). These effects were maintained in multi-
variable analysis (NLD: HR 1.49, P<0.001; OS: HR 1.31,
P<0.001).

A comparison of hazard ratios obtained for overall sur-
vival and non-leukemic death in the learning and in the val-
idation cohort showed no relevant differences. This was
confirmed by a multivariable analysis on the pooled dataset
in which there was no significant difference in the effect of
the MDS-CI on patient outcome between the two cohorts.

Risk stratification of MDS patients based on both 
disease status and extra-hematologic comorbidities

In order to verify whether the comorbidity assessment
provided by the MDS-CI could improve the WPSS prognos-
tic stratification of myelodysplastic syndrome patients, we
fitted two separate multivariable Cox’s time-dependent
analyses including age, sex and WPSS category as covariates
with and without MDS-CI, respectively, and compared

Risk assessment in MDS
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Figure 1. Relationship
between MDS-CI catego-
ry, risk of non-leukemic
death and overall sur-
vival in the learning and
validation cohorts of
MDS patients. (A-B)
Italian learning cohort;
(A) Probability of overall
survival according to
time-dependent MDS-CI
risk. (B) Probability of
non-leukemic death
according to time-depen-
dent MDS-CI risk. (C-D);
German validation
cohort. (C) Probability of
overall survival according
to time-dependent MDS-
CI risk. (D) Probability of
non-leukemic death
according to time-depen-
dent MDS-CI risk.

Figure 2. Risk of progression to a higher MDS-CI category during the
course of the disease. Cumulative hazard of MDS-CI progression in
the Italian cohort according to the presence or absence of transfu-
sion dependency. 
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them by the likelihood ratios test. The model comparison
resulted in a significant P value (P<0.001), thus confirming
the importance of accounting for MDS-CI in the prognostic
model. The same result was obtained by using the Akaike
information criterion (AIC for the model with vs. without
MDS-CI 2,480 vs. 2,585, respectively).

Based on the above observations, we analyzed the inter-
action between WPSS and MDS-CI in order to establish
whether the effect of MDS-CI varied in the WPSS sub-
groups. The likelihood ratios test resulted statistically signif-
icant (P<0.001), thus confirming a different effect of MDS-
CI in the WPSS subgroups. We, therefore, carried out strat-
ified time-dependent Kaplan Meyer survival analyses of
overall survival in order to assess the prognostic effect of
MDS-CI in the five WPSS categories. Patients with very
low and low risk were pooled together in a single group
because of the small number of patients with high MDS-CI
in the WPSS very low risk group. The MDS-CI had a signif-
icant effect on overall survival in the very low/low and in
the intermediate WPSS risk subgroups (P<0.001 in both
analyses) (Figure 3A and B, respectively). In the high and
very high WPSS risk categories, no significant difference
was found among the three MDS-CI risk groups (Figure 3C
and D). However, a significant effect was observed when
the low and intermediate MDS-CI risk were pooled in a sin-
gle group and compared to the high risk group (P=0.04 and
P=0.03 in high and very high WPSS group, respectively).
The landmark analysis at fixed time points from the diag-
nosis (6, 12, 24, 36 and 60 months) reported in Table 4
describes probability of survival of patients who have sur-
vived up to these time points according to their current
WPSS risk and MDS-CI.

Discussion

The findings of this study clearly indicate that comorbid-
ity is very common in myelodysplastic syndrome patients
and has a significant impact on their clinical outcome. By
combining the effect of five comorbidity factors, we devel-
oped a dynamic MDS-CI that proved to be capable of iden-
tifying three groups of MDS patients with different proba-
bilities of non-leukemic death and survival, both in the
learning and the validation cohort. In addition, the MDS-CI
significantly stratified the prognosis of patients classified
into WPSS risk groups. Although the retrospective nature of
the analysis implies that comorbidity was not uniformly
and systematically assessed, possibly leading to an underes-
timate of its prevalence and changes in time,24 the very fact
that the prognostic value of comorbidity was confirmed in
a different patient cohort supports the reliability of our find-
ings.

In order to define the prognostic impact of comorbidity in
myelodysplastic syndromes, we initially used two available
indices, i.e. the CCI20 and the HCT-CI,21 and found that nei-
ther of these two scores adequately stratified untreated
MDS patients. In fact, the CCI has been developed in a dif-
ferent clinical setting, most of the comorbid conditions
included in the CCI are rarely observed in myelodysplastic
syndromes and the weights assigned to each comorbidity
in this score do not account for possible interactions with
disease-specific clinical features. The HCT-CI was original-
ly developed to predict the outcome of patients receiving
allogeneic transplantation and is, therefore, unlikely to be
equally effective in a more heterogeneous population of
patients.18,24 We adopted the same clinical definition of
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Figure 3. Impact of the
MDS-CI category with the
WPSS risk groups. (A-D)
Probability of overall sur-
vival of MDS patients strati-
fied into time-dependent
WPSS categories according
to time-dependent MDS-CI.
(A) Very low and low WPSS
risk patients were plotted
together in a single group.
(B) Intermediate WPSS risk
group. (C) High WPSS risk
group. (D) Very high WPSS
risk group. 0 24 48 72 96 120 144 168 192
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Development and Validation of a Prognostic
Index for 4-Year Mortality in Older Adults
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Karla Lindquist, MS
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PROGNOSTIC INFORMATION IS
valuable to many of the stake-
holders in the US health care
system. For patients and care-

givers, prognostic information is needed
to inform clinical decision making.1 For
example, patients with limited life ex-
pectancy may benefit more from ad-
vance care planning and discussions on
the goals of care.2,3 Older patients with
better than average life expectancy may
be more likely to benefit from cancer
screening since recent guidelines sug-
gest clinicians target screening in the el-
derly to those with life expectancies
greater than 5 years.4-6 For policymak-
ers, prognostic information is essential
when comparing the quality of care be-
tween different health care organiza-
tions, such as hospitals and insurance
plans. Accurate risk adjustment levels
the playing field by accounting for the
differences in health status of the un-
derlying populations making fair com-
parisons between health care organiza-
tions possible. Finally, prognostic
information is essential for epidemio-
logical studies.7 Observational studies re-
quire accurate risk adjustment so that
baseline differences do not confound the
relationship between the risk factor of
interest and the outcome.

Despite the clinical, policy, and epi-
demiological importance of prognostic
information, thereare fewprognostic in-
dexes thatcaneasilybeused in largeseg-

ments of the population. Many have fo-
cused on specific segments of the popu-
lation such as hospitalized elders8-10 or
veterans.11 Other indexes have focused
onsingledomainsofrisk,suchascomor-
bidity12 or function.13,14 Finally, somein-
dexesrequire laboratoryorperformance

Author Affiliations: Division of Geriatrics, San Fran-
cisco Veterans Affairs Medical Center (Drs Lee and
Covinsky and Ms Lindquist) and Division of Geri-
atrics (Drs Lee and Covinsky and Ms Lindquist) and
Department of Epidemiology and Biostatistics (Dr Se-
gal), University of California, San Francisco.
Corresponding Author: Sei J. Lee, MD, Division of
Geriatrics, San Francisco Veterans Affairs Medical
Center, San Francisco, CA 94121 (sei.lee@va
.gov).

Context Both comorbid conditions and functional measures predict mortality in older
adults, but few prognostic indexes combine both classes of predictors. Combining eas-
ily obtained measures into an accurate predictive model could be useful to clinicians
advising patients, as well as policy makers and epidemiologists interested in risk ad-
justment.

Objective To develop and validate a prognostic index for 4-year mortality using in-
formation that can be obtained from patient report.

Design, Setting, and Participants Using the 1998 wave of the Health and
Retirement Study (HRS), a population-based study of community-dwelling US
adults older than 50 years, we developed the prognostic index from 11 701 indi-
viduals and validated the index with 8009. Individuals were asked about their
demographic characteristics, whether they had specific diseases, and whether
they had difficulty with a series of functional measures. We identified variables
independently associated with mortality and weighted the variables to create a risk
index.

Main Outcome Measure Death by December 31, 2002.

Results The overall response rate was 81%. During the 4-year follow-up, there were
1361 deaths (12%) in the development cohort and 1072 deaths (13%) in the valida-
tion cohort. Twelve independent predictors of mortality were identified: 2 demo-
graphic variables (age: 60-64 years, 1 point; 65-69 years, 2 points; 70-74 years, 3 points;
75-79 years, 4 points; 80-84 years, 5 points, !85 years, 7 points and male sex, 2 points),
6 comorbid conditions (diabetes, 1 point; cancer, 2 points; lung disease, 2 points; heart
failure, 2 points; current tobacco use, 2 points; and body mass index "25, 1 point),
and difficulty with 4 functional variables (bathing, 2 points; walking several blocks, 2
points; managing money, 2 points, and pushing large objects, 1 point. Scores on the
risk index were strongly associated with 4-year mortality in the validation cohort, with
0 to 5 points predicting a less than 4% risk, 6 to 9 points predicting a 15% risk, 10 to
13 points predicting a 42% risk, and 14 or more points predicting a 64% risk. The risk
index showed excellent discrimination with a c statistic of 0.84 in the development
cohort and 0.82 in the validation cohort.

Conclusion This prognostic index, incorporating age, sex, self-reported comorbid
conditions, and functional measures, accurately stratifies community-dwelling older
adults into groups at varying risk of mortality.
JAMA. 2006;295:801-808 www.jama.com
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agreement between the mortality rates
in the development and validation co-
horts for various levels of risk (Table 4).

Risk Stratification
in Special Populations
When the point score (excluding the
points assigned to age) was evaluated
in different age groups, we found that

our index discriminated well in all 3 of
the age subgroups, with c statistics rang-
ing from 0.77 to 0.72 (FIGURE). The c
statistic in the validation cohort with
the point-based model was 0.79 among
black participants vs 0.84 among
whites. Similarly, those with less than
a high school education had a c statis-
tic of 0.80 vs 0.83 for those with a high
school diploma.

COMMENT
We developed and validated a prognos-
tic index that can be used in the clini-
cal setting to stratify patients 50 years
or older into high-, intermediate-, and
low-risk groups for 4-year mortality. Our
index is easy to use and can be ob-
tained in a few minutes with an inter-
view or intake form (BOX), with no need
for medical record review or labora-
tory testing. Our index shows good cali-
bration, as seen by the similar mortal-
ity rates in the development and
validation cohorts, and good discrimi-
nation, as seen by a c statistic of 0.84
in the development cohort and 0.82 in
the validation cohort. As seen from our
subgroup analysis, our index appears
valid in the entire population of indi-
viduals older than 50 years, as well as
among black individuals and those with
less than a high school education. Our
index is parsimonious without signifi-
cant losses in discriminative ability: the
c statistic using all 41 candidate vari-
ables is 0.847, whereas the c statistic of
the 12 variable model is 0.842.

Our prognostic index demonstrates
the importance of considering both
the presence of disease and functional
status in prognostic systems. We
found that models considering both
disease status and functional status
perform better than models consider-
ing just 1 of these domains. Measures
of function are particularly useful in
prognostic systems because they
reflect the severity and end conse-
quence of disease.31 Thus, comorbid
conditions and function are markers
at different points along the trajectory
of frailty. We believe that the inclu-
sion of functional measures is the rea-
son that our index discrimination

compares favorably with other widely
used prognostic indexes, such as the
Charlson-Deyo (0.60-0.78)32,33 and
Framingham (0.77-0.74).34

Our index has several potential uses
in clinical, policy, and research set-
tings. In clinical settings, our index may
be useful in identifying both high- and
low-risk patients so that specific inter-
ventions can be targeted to each group.
Because the benefits of cancer screen-
ing are not realized for 5 years, recent
cancer screening guidelines call for tar-
geting screening to individuals with a life
expectancy of more than 5 years.4-6,35 Our
index may be useful in identifying older
low-risk patients who may benefit from
screening as well as identifying younger
high-risk patients for whom the ben-
efits of screening are outweighed by the
harms. For example, a 75-year-old male
smoker with heart failure, difficulty bath-
ing, walking, and managing finances may
not be an appropriate candidate for co-
lorectal cancer screening because his
probability of 4-year mortality is greater
than 64% (16 points). On the other hand,
an 85-year-old woman with no major co-
morbid conditions and excellent func-
tional status has a high probability of sur-
viving 4 years and would be a good
candidate for screening despite her ad-
vanced age. In addition, our index may
be useful in identifying patients with
whom advance directives would be es-
pecially important to discuss.

Our index may also be useful when
risk adjustment is needed to compare the
patient outcomes among different health
care organizations. Currently there is
much interest at the federal,36-38 state,39,40

and private41 levels in evaluating care or-
ganizations through patient outcomes.
As these efforts proceed, accurate meth-
ods of risk adjustment are needed to
avoid penalizing clinicians and organi-
zations that care for sicker patients.

Finally, our index may be useful in
epidemiological studies thatexamine the
impact of exposures and treatments on
mortality. A primary concern in obser-
vational studies is baseline differences
between groups, making any difference
at the end of the study difficult to inter-
pret. For example, the results of ran-

Table 4. Validation of the Prognostic Index:
Comparing the Model Performance by
Quartiles of Risk and Point Score

Risk Strata

Development
Cohort

Validation
Cohort

No. Who Died/
No. at Risk (%)

No. Who Died/
No. at Risk (%)

Quartile of risk
1 24/2853 (1) 31/1934 (2)
2 123/3086 (4) 112/2042 (5)
3 232/2780 (8) 187/1822 (10)
4 968/2933 (33) 733/2175 (34)

ROC area 0.842 0.819
Point score

0 2/488 (0) 2/355 (1)
1 5/742 (1) 10/494 (2)
2 13/1368 (1) 15/889 (2)
3 48/1480 (3) 35/973 (4)
4 58/1448 (4) 61/994 (6)
5 68/1334 (5) 65/845 (8)
6 104/1168 (9) 72/762 (9)
7 110/890 (12) 96/638 (15)
8 146/762 (19) 99/501 (20)
9 133/552 (24) 79/404 (20)
10 112/409 (27) 87/310 (28)
11 139/324 (43) 106/233 (45)
12 118/244 (48) 85/192 (44)
13 95/177 (54) 94/159 (59)
!14 210/315 (67) 166/260 (64)

ROC area 0.840 0.817
Abbreviation: ROC, receiver operating characteristic.

Figure. Four-year Mortality by Risk Score in
Differing Age Groups
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37 DIADA INTERNACIONAL Actualitzacions en síndromes mielodisplàsiques
Actualizaciones en síndromes mielodisplásicos
Update in myelodysplastic syndromesCGA (Comprehensive Geriatric Assessment) 

§  2 Funcional 
–  Debe evitarse términos vagos (“adecuado a su edad”) e intentar usar escalas 
–  Tres niveles 

•  ABVD (básicas = elementales): Indices de KATZ o BARTHEL 
–  Cuestionario con 10 items (comer, lavarse, vestirse, arreglarse, continencia fecal, continencia 

urinaria, uso de retrete, trasladarse,, deambular, subir escalones).  

•  AIVD (instrumentales = independencia): Escala de LAWTON-BRODY 
–  8 ítems (capacidad para usar el teléfono, hacer compras, preparación de la comida, cuidado de 

la casa, lavado de la ropa, uso de medios de transporte, responsabilidad respecto a su 
medicación, y manejo de sus asuntos económicos). 

•  AAVD (avanzadas = socialización y ocio) 
–  capacidad de actividades deportivas, de ocio, de transporte, culturales, religiosas 
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§  3 Mental 
–  El diagnóstico de demencia aumenta el riesgo de mortalidad. 
–  Valoración cognitiva con cuestionarios como MMSE (Mini Mental Status 

Examination) o el Miniexamen cognoscitivo (MEC) de Lobo. 
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§  4 Anímica 
–  Explora la existencia de depresión, con cuestionarios como GDS (Geriatric 
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autocumplimentables. 

–  Existen escalas simples, incluso binarias. 
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§  Question 1: Is there clinically usable biological or other evidence for “degrees of 
aging”? 

–  Clinical recommendations:  
•  The best biological and clinical markers to use in the evaluation of older cancer patients 

remains to be determined.  
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§  Question 2: What does a CGA detect in addition to oncological/medical 
assessments? 

–  Based on several randomized clinical trials, CGA-based approach is strongly 
recommended in elderly patients to improve the detection of problems. 

–  As these results were obtained in patients in a wide range of health statuses, there 
are no substantial reasons not to apply the same approach in elderly “cancer” 
patient despite the lack of specifically designed randomized trials. 

–  Oncologists should be informed that significant clinical information may be missed 
if a CGA-based approach is not pursued in the older cancer patients. 

–  The best form of geriatric assessment pertaining to cancer patients remains to be 
defined.  

•  In addition to the biological and functional assessment elements mentioned under Point 
1, screening for depression and cognitive impairment should be conducted.  

•  As a practical example, a combination of tools frequently used in geriatric oncology 
comprises ADL/IADL, the Geriatric Depression Scale, and Folstein’s Mini-Mental Status. 

Extermann et al, Critical Reviews in Oncology/Hematology, 2005 
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§  Question 3: What is the evidence for the effectiveness of CGA? 
–  Published data demonstrated that CGA is effective: 

•  in community-dwelling elderly  
•  in the context of integrated social and medical home care coordinated by a case 

manager  

•  as the basis for the design of discharge planning 
•  for hospitalized patients, both before and after discharge 

–  Some evidence points to the fact that patients seen in the oncology setting tend to 
be healthier and less disabled than traditional geriatric patients. 

–  Frail and vulnerable patients appear the ideal candidates for CGA-based approach. 
Therefore, a two-step approach including a screening step could be used. 

–  Even if the best form of CGA for cancer patients remains to be defined, some form 
of geriatric assessment and intervention can be expected to improve 
independence, quality of life, and rate of hospitalization of cancer patients, and be 
cost-effective. 

–  Any type of CGA intervention should include a follow-up, since this appears key to 
the effectiveness of CGA. 

Extermann et al, Critical Reviews in Oncology/Hematology, 2005 
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37 DIADA INTERNACIONAL Actualitzacions en síndromes mielodisplàsiques
Actualizaciones en síndromes mielodisplásicos
Update in myelodysplastic syndromesRecommendations from the task force on CGA  
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§  Question 4: Screening tools and alternative assessments 
–  Screening tools: 

•  Moore’s tool is the best tested.  
•  Vulnerable elderly: VES 13 
•  Michigan Choice 

•  EASY Care instrument 

–  Alternative assessments: 
•  Minimum Data Set (MDS), a comprehensive shortened geriatric assessment instrument, 

The incidence of geriatric problems increases sharply after 70 in cancer patients, we 
recommend screening for them beyond that age. This should be considered a soft limit. 

§  One of the screening tools mentioned above can be used. If the screening is 
positive, it should be followed by a more complete geriatric evaluation 
(Minimum Data Set or more). 

§  As older patients, especially the frail, vulnerable, and disabled patients, require 
more assistance and support, oncologists must be aware of the available 
resources and activate the process. 

Extermann et al, Critical Reviews in Oncology/Hematology, 2005 
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37 DIADA INTERNACIONAL Actualitzacions en síndromes mielodisplàsiques
Actualizaciones en síndromes mielodisplásicos
Update in myelodysplastic syndromesEvaluación integral del paciente anciano 

§  Fragilidad 
§  Sin definición única 

•  Situación de especial vulnerabilidad asociada a la edad, que se caracteriza por la 
disminución de la capacidad de respuesta a distintas situaciones de estrés. 

§  Tres grupos de pacientes: 
–  1) pacientes aptos (fit patients),  

–  aparentemente más jóvenes que pacientes de su misma edad biológica, asimilables de algún 
modo a los pacientes jóvenes con ausencia de comorbilidades o muy leves en todo caso, sin 
limitaciones en las actividades diarias ni depedencia funcional, y candidatos a formas estándar 
de tratamiento;  

–  2) pacientes en situación intermedia (vulnerable patients), 
–  comprometidos biológica o médicamente, con presencia significativa de comorbilidades, y 

limitaciones reversibles para las actividades de la vida diaria o con dependencias funcionales, 
incapaces de tolerar formas agresivas de tratamiento, y candidatos a tratamientos 
personalizados;  

–  3) pacientes frágiles (frail patients),  
–  más viejos biológicamente, con comorbilidades severas, restricciones irreversibles para las 

actividades de la vida diaria, y en los que únicamente son posibles las medidas de soporte y 
paliación, ya que cualquier otro tipo de tratamiento conduciría a un mayor deterioro. 
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Actualizaciones en síndromes mielodisplásicos
Update in myelodysplastic syndromesFrailty in Older Adults: Evidence for a Phenotype 

Fried, J Gerontol, 2001 

§  Definición de Fragilidad: 
–  Síndrome clínico en el que tres o más de los siguientes criterios estaban presentes: 

•  Pérdida de peso no intencional (10 lbs en el año previo) 
•  Cansancio 
•  Debilidad (test de fuerza) 

•  Lentitud en test de marcha 
•  Baja actividad física 

§  El síndrome de fragilidad es predictivo de: 
–  caídas 
–  deterioro de la movilidad 
–  pérdida de independencia de AVD 
–  hospitalización 
–  muerte 
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Appendix

Criteria Used to Define Frailty

• Weight loss: “In the last year, have you lost more than 10 pounds unintentionally (i.e., not due to dieting or exercise)?” If yes, then frail for weight loss criterion. At
follow-up, weight loss was calculated as: (Weight in previous year – current measured weight)/(weight in previous year) ⇧ K. If K ⌃ 0.05 and the subject does not
report that he/she was trying to lose weight (i.e., unintentional weight loss of at least 5% of previous year’s body weight), then frail for weight loss ⇧ Yes.

• Exhaustion: Using the CES–D Depression Scale, the following two statements are read. (a) I felt that everything I did was an effort; (b) I could not get going. The
question is asked “How often in the last week did you feel this way?” 0 ⇧ rarely or none of the time (⌅1 day), 1 ⇧ some or a little of the time (1–2 days), 2 ⇧ a
moderate amount of the time (3–4 days), or 3 ⇧ most of the time. Subjects answering “2” or “3” to either of these questions are categorized as frail by the exhaustion
criterion.

• Physical Activity: Based on the short version of the Minnesota Leisure Time Activity questionnaire, asking about walking, chores (moderately strenuous), mowing
the lawn, raking, gardening, hiking, jogging, biking, exercise cycling, dancing, aerobics, bowling, golf, singles tennis, doubles tennis, racquetball, calisthenics,
swimming. Kcals per week expended are calculated using standardized algorithm. This variable is stratified by gender.
Men: Those with Kcals of physical activity per week ⌅383 are frail.
Women: Those with Kcals per week ⌅270 are frail.

• Walk Time, stratified by gender and height (gender-specific cutoff a medium height).
Men Cutoff for Time to Walk 15 feet criterion for frailty
Height ⇤ 173 cm ⌃7 seconds
Height � 173 cm ⌃6 seconds
Women
Height ⇤ 159 cm ⌃7 seconds
Height � 159 cm ⌃6 seconds

• Grip Strength, stratified by gender and body mass index (BMI) quartiles:
Men Cutoff for grip strength (Kg) criterion for frailty
BMI ⇤ 24 ⇤29
BMI 24.1–26 ⇤30
BMI 26.1–28 ⇤30
BMI � 28 ⇤32
Women
BMI ⇤ 23 ⇤17
BMI 23.1–26 ⇤17.3
BMI 26.1–29 ⇤18
BMI � 29 ⇤21
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lean body mass, strength, endurance, balance, walking per-
formance, and low activity (9,10,14–17), and that multiple
components must be present clinically to constitute frailty
(9,14). Many of these factors are related (18–31) and can be
unified, theoretically, into a cycle of frailty associated with
declining energetics and reserve (Figure 1). The core ele-
ments of this cycle are those commonly identified as clini-
cal signs and symptoms of frailty (9,10,14–16). Frailty
likely also involves declines in physiologic complexity or
reserve in other systems, leading to loss of homeostatic ca-
pability to withstand stressors and resulting vulnerabilities
(2,9,11,12).

We hypothesized that the elements identified in Figure 1
are core clinical presentations of frailty, and that a critical
mass of phenotypic components in the cycle would, when
present, identify the syndrome. We evaluated whether this
phenotype identifies a subset at high risk of the adverse health
outcomes clinically associated with frailty. To do this, we
operationalized a definition of frailty, as suggested by prior
research and clinical consensus (Figure 1), and, in a popula-
tion-based study of older adults, evaluated its prevalence
and incidence, cross-sectional correlates, and its validity in
terms of predicting the adverse outcomes geriatricians asso-
ciate with frail older adults.

 

M

 

ETHODS

 

Population

 

This study employed data from the Cardiovascular Health
Study, a prospective, observational study of men and women
65 years and older. The original cohort (

 

N

 

 

 

⇥

 

 5201) was re-
cruited from four U.S. communities in 1989–90. An addi-
tional cohort of 687 African American men and women was
recruited in 1992–93 from three of these sites. Participants
were recruited from age- and gender-stratified samples of
the HCFA Medicare eligibility lists in: Sacramento County,
California; Washington County, Maryland; Forsyth County,
North Carolina, and Allegheny County (Pittsburgh), Penn-

sylvania (32,33). Both cohorts received identical baseline
evaluations (except that the latter did not receive spirometry
or echocardiograms at baseline) and follow-up with annual
examinations and semiannual telephone calls and surveil-
lance for outcomes including incident disease, hospitaliza-
tions, falls, disability, and mortality.

 

Baseline Evaluation

 

Standardized interviews ascertained self-assessed health,
demographics, health habits, weight loss, medications used,
and self-reported physician diagnosis of cardiovascular events,
emphysema, asthma, diabetes, arthritis, renal disease, can-
cer, and hearing and visual impairment. A version of the
Minnesota Leisure Time Activities Questionnaire (34) as-
certained physical activities in the prior 2 weeks, plus fre-
quency and duration. Physical function was ascertained by
asking about difficulty with 15 tasks of daily life, including
mobility, upper extremity, instrumental activities of daily
living (IADL) and activities of daily living (ADL) tasks
(35). Frequency of falls in the prior 6 months was assessed
by self-report. The modified 10-item Center for Epidemio-
logical Studies–Depression scale [CES–D; (36)] ascertained
depressive symptoms.

Cardiovascular diseases [myocardial infarction (MI), con-
gestive heart failure (CHF), angina, peripheral vascular dis-
ease, and stroke] were validated by ascertaining medications
used and through standardized examinations: electrocardio-
gram, echocardiogram, and posterior tibial–brachial artery
systolic (ankle–arm) blood pressure ratio (32,37,38). These
data and medical records were then reviewed by clinicians
for consensus-based adjudication of the presence of these
diseases, based on standardized algorithms (37).

Additional examinations ascertained weight; blood pres-
sure; carotid ultrasound measuring maximal stenosis of the
internal and common carotid arteries (39); phlebotomy,
under fasting conditions, with blood analyzed by the Labora-
tory for Clinical Biochemistry Research (University of
Vermont) for fasting glucose, serum albumin, creatinine,

Figure 1. Cycle of frailty hypothesized as consistent with demonstrated pairwise associations and clinical signs and symptoms of frailty. Re-
produced with permission from (14).
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frailty, only 28% were in the frail group (Table 5). Figure 3
displays the overlap between these characteristics, as well
as with the presence of two or more comorbid diseases.
There was only modest concordance between frailty and
disability. Of those who were frail, 46% had comorbid dis-
ease, 6% had ADL disability, 22% had both comorbid dis-
ease and ADL disability, and 27% had neither ADL disabil-
ity nor comorbidity.

Frailty is considered to be a high-risk state predictive of a
range of adverse health outcomes (9,10,14–16). The inci-
dence of each of these outcomes is displayed (Table 6) by
frailty status and length of follow-up. In those who met the
criteria for frailty at baseline, mortality was sixfold higher
(18%) than that for the nonfrail (3%) for 3-year cumulative
survival, and was over threefold higher (43% compared to
12%), compared to the nonfrail group, for 7-year survival.
Figure 4 provides the unadjusted survival curves for each
frailty group, over the 7-year interval. After 84 months,
43% of those who were frail had died, compared to 23% of
those who were intermediate and 12% of those who were
robust at baseline.

To assess whether three criteria predicted mortality sig-
nificantly better than two, Kaplan-Meier survival curves
(similar to Figure 4) were created, where each of the 10 pos-
sible combinations of three phenotype criteria were consid-

ered as the definition of frailty. The predictive power of
each combination of three criteria being present was con-
trasted with only two of these being present. In each of 10
survival analyses, each group with three components posi-
tive for frailty had significantly worse survival than those
with two components, or the “no frailty” groups (p ⇤ .05;
data not shown). Based on these models, it was concluded
that criteria that were based on three, rather than two, com-
ponents, provided improved predictive power in identifying
mortality risk.

To assess the independent predictive validity of this
frailty phenotype, we evaluated its association, prospec-
tively, with five important adverse health outcomes ascer-
tained in prospective follow-up, using Cox proportional
hazards models. As seen in Table 7, the RR ratio estimate,
or hazard ratio, for the outcomes of interest over 3 and 7
years of follow-up is displayed for those who were in the in-
termediate and frail groups at baseline, each relative to

Table 3. Prevalence of Frailty Phenotype Components in 
Percentages: Cardiovascular Health Study

Total
(N ⌅ 5317)

Men
(n ⌅ 3077)

Women
(n ⌅ 2240)

Frequency of Frailty Components % % %
Exhaustion 17 19 12
Weight loss 6 6 6
Low activity (kcals) 22 20 20
Slow walk (s) 20 20 20
Grip strength (kg) 20 20 20

Number of Frailty Components Present
0 46 45 48
1 32 32 33
2 15 15 14
3 6 6 6
4 1 2 1
5 0.2 0.1 0.2

Table 4. Prevalence of Frailty at Baseline: Cardiovascular 
Health Study

Original Cohort
(1989–1990)

Minority Cohort 
(1992–1993)

Age Group (n)
Overall
% Frail

Women
(n ⌅ 2710)

% Frail

Men
(n ⌅ 2025)

% Frail

Women
(n ⌅ 367)

% Frail

Men
(n ⌅ 215)

% Frail

65–70 (2308) 3.2 3.0 1.6 11.0 5.8
71–74 (1271) 5.3 6.7 2.9 9.7 3.1
75–79 (1057) 9.5 11.5 5.5 13.8 17.9
80–84 (490) 16.3 16.3 14.2 30.6 15.4
85–89 (152) 25.7 31.3 15.5 60.0 25.0
90⇥ (39) 23.1 12.5 36.8 0.0 0.0
Total (5317) 6.9 7.3 4.9 14.4 7.4

Table 5. Distribution of Frailty Status Among Those With a 
Disability at Baseline

CHS Baseline: Both Cohorts

Not Frail Intermediate Frail

(n ⌅ 2469)
%

(n ⌅ 2480)
%

(n ⌅ 368)
%

Distribution in population 46.4 46.6 6.9
Difficulty

⇧1 Mobility task 25.9 57.1 17.0
⇧1 IADL task 26.4 56.3 17.2
⇧1 ADL task 14.6 57.9 27.5

Note: CHS ⌅ Cardiovascular Health Study; ADL ⌅ activities of daily liv-
ing; IADL ⌅ instrumental activities of daily living.

Figure 3. Venn diagram displaying extent of overlap of frailty with
ADL disability and comorbidity (⇧2 diseases). Total represented:
2,762 subjects who had comorbidity and/or disability and/or frailty. n
of each subgroup indicated in parentheses. ⇥ Frail: overall n ⌅ 368
frail subjects (both cohorts). *Comorbidity: overall n ⌅ 2,576 with 2
or more out of the following 9 diseases: myocardial infarction, angina,
congestive heart failure, claudication, arthritis, cancer, diabetes, hy-
pertension, COPD. Of these, 249 were also frail. **Disabled: overall
n ⌅ 363 with an ADL disability; of these, 100 were frail.
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those who were nonfrail. Bivariate (unadjusted) associa-
tions were significant (p � .05) for the predictive associa-
tion of frailty and intermediate frailty status with incident
falls, worsened mobility or ADL disability, incident hospi-
talization, and death over 3 or 7 years, with hazard ratios
ranging from 1.82–4.46 and 1.28–2.10 for the frail and in-
termediate groups, respectively. After adjustment for cova-
riates (42), the frailty phenotype remained an independent
predictor of all adverse outcomes at both 3 and 7 years, with
7-year hazard ratios ranging from 1.23–1.79 (p � .05 for
all, except falls, where p ⇥ .06). The intermediate group
also significantly (p � .05) predicted all outcomes after ad-
justment, but with lower strengths of association. Results
for both 3 and 7 years follow-up were consistent. The pro-
portional hazards assumption was found reasonable for each
model.

Finally, we evaluated whether being in the intermediate
group identified increased risk of frailty. Adjusting for co-
variates, those who were intermediate at baseline were at
more than twice the risk of becoming frail over 3 years (or
over 4 years for cohort 2), relative to those subjects with no
frailty characteristics at baseline (odds ratio [OR] ⇥ 2.63,
95% confidence interval [CI] ⇥ 1.94, 3.56) (Table 8). The

results were nearly identical in separate analyses of just the
first cohort (which had a 1-year shorter initial follow-up in-
terval than the second cohort). Of incident frailty cases,
88% (254/290) came from the first cohort.

DISCUSSION
This work proposes a standardized phenotype of frailty in

older adults and demonstrates predictive validity for the ad-
verse outcomes that geriatricians identify frail older adults
as being at risk for: falls, hospitalizations, disability, and
death. Even after adjustment for measures of socioeconomic
status, health status, subclinical and clinical disease, depres-
sive symptoms, and disability status at baseline, frailty re-
mained an independent predictor of risk of these adverse
outcomes. The intermediate group with one or two frailty
characteristics was at elevated, but intermediate, risk for
these outcomes and at risk for subsequent frailty.

This study provides insight into frailty and its outcomes
in a population-based sample of older adults who were
neither institutionalized nor end-stage, characterizing both
early presentation, correlates, and long-term outcomes. A
standardized phenotype provides a basis for future compari-
son with other populations. The exact frequencies identified

Table 6. Incidence of Adverse Outcomes Associated With Frailty: Kaplan-Meier Estimates at 3 Years and 7 Years* After Study Entry for 
Both of the Cohorts† (N ⇥ 5317)

Died First Hospitalization First Fall Worsening ADL Disability Worsening Mobility Disability

Frailty Status at Baseline (n) 3 yr % 7 yr % 3 yr % 7 yr % 3 yr % 7 yr % 3 yr % 7 yr % 3 yr % 7 yr %

Not Frail (2469) 3 12 33 79 15 27 8 23 23 41
Intermediate (2480) 7 23 43 83 19 33 20 41 40 58
Frail (368) 18 43 59 96 28 41 39 63 51 71
p‡ �.0001 �.0001 �.0001 �.0001 �.0001

*7-year estimates are only available for the first cohort.
†Only those evaluable for frailty are included.
‡p value is based on the 2 degree of freedom log rank test using all available follow-up.

Figure 4. Survival curve estimates (unadjusted) over 72 months of follow-up by frailty status at baseline: Frail (3 or more criteria present); In-
termediate (1 or 2 criteria present); Not frail (0 criteria present). (Data are from both cohorts.)

Fried, J Gerontol, 2001 

Survival curve estimates (unadjusted) over 72 months of 
follow-up by frailty status at baseline: Frail (3 or more 
criteria present); Intermediate (1 or 2 criteria present); 
Not frail (0 criteria present). 
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Table 1
Mini geriatric assessment, 8 simplified modules.

Threshold used: (1) loss of more than 5% of weight and/or BMI < 23; (2) 7 medications or more; (3) Hb < 10 g/dl, clearance < 50 ml/min.

patients. The cancer treatment strategy was never modified
by CGA.

The non-oncological treatment adaptation concerned co-
morbidity medications in 10 cases, psychotropic medication
treatment in 5 cases, nutrition in 4 cases, anaemia in 3 cases,

anticoagulation in 1 case and dementia in 1 case. The social
care propositions were home caretaker in 4 cases, visit-
ing nurse in 2 cases and institutionalization in 2 cases. A
specific geriatric follow-up was recommended in 8 (38%)
patients.
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Table 2
Threshold of the comprehensive geriatric assessment.

Screening Test Threshold

Mental status MMSE ≤24
Depression GDS simplified ≥1
Dependence ADL <6

IADL <100% of total applicable
Nutrition MNA ≤23.5
Co-morbidities CIRS-G System ≥ 3
Polymedication Collected 1 anticoagulant or 2

cardiovascular or 2
psychotropic medication or
≥10 medications

Environment Monopodal
support
Story of fall
Social service
advice

Social intervention

Biology Hemoglobin (<10 g/dl)
Creatinin
clearance

(<50 ml/min)

Table 3
Frequency of abnormality for the modules of MGA and CGA.

MGA (%) CGA (%)

Mental status 9/21 (43) 8/21 (38)
Depression 9/21 (43) 9/21 (43)
Dependence 10/21 (48) 7/21 (33)
Nutrition 14/21 (67) 15/21 (71)
Co-morbidities 13/21 (62) 11/21 (52)
Polymedication 8/21 (38) 10/21 (48)
Environment 7/21 (33) 7/21 (33)
Biology 13/20 (65) 10/20 (50)

MGA: mini geriatric assessment; CGA: comprehensive geriatric assessment.

3.4. Patient outcome

The therapeutic strategies recommended by the cancer
multidisciplinary team meeting were totally performed in
15/21 (72%) of patients. The reasons of non-implementation

Fig. 1. Concordance between the MGA and the CGA.

of the planned treatment were patient refusal in 4 cases and
co-morbidity in 2 cases.

Only 6 (29%) patients attended the geriatric follow-up
consultation planned in the protocol. Among the 15 other, 6
(29%) patients died, 5 (24%) were unwilling to come, 2 were
lost to follow-up and one patient was hospitalized for acute
co-morbidity.

Overall, the non-oncological treatment adaptations, rec-
ommended for 15 patients, were assessed in 10 cases (70%).
They had been implemented in 9 (60%) cases, 1 patient hav-
ing refused a psychotropic medication. In 5 cases the patient
deceased.

The social propositions for 8 patients were assessable in 5
cases (63%): they were achieved in 4 (50%) cases, one patient
refused home caretaker. In 3 cases the patient deceased.

The median survival was 9.5 months (1–47 months). At
the end of follow-up all the patients had died. The death was
related to the cancer in 20 (95%) cases.

3.5. Factors associated with full completion of
therapeutic strategy

Patient characteristics were analysed according to the full
completion of the cancer treatment determined by the multi-
disciplinary team meeting (Table 4). The small number of
the patient included did not allow a multivaried analysis.
Nevertheless, the patients that did not complete the recom-

Table 4
Patient’s characteristics according the full completion of the cancer
treatment.

Patient’s characteristic Full treatment
completed
n = 15

Treatment not
completed
n = 6

Medium age (extreme) 79 (75–87) 83 (78–85)

Sex: men (%) 9 (60) 2 (33)
Women (%) 6 (40) 4 (67)

Metastases (%) 6 (40) 5 (83)

WHO: 0–1 (%) 10 (67) 3 (50)
≥2 (%) 5 (33) 3 (50)

Charlson: 0–1 (%) 6 (40) 3 (50)
≥2 (%) 9 (60) 3 (50)

Quality of life (cm) 7.5 6.35
Median number of abnormal

module of the MGA (extreme)
3 (1–7) 5 (3–6)a

Cancer treatment recommended
Standard (%) 4 (27) 5 (83)
Adapted (%) 11 (73) 1 (17)

Median MMSE (extreme) 27 (18–30) 26.5 (19–30)
GDS ≥ 1 (%) 7 (46) 3 (50)
Median MNA (extreme) 20 (11–27) 20 (13–23)
ADL < 6 (%) 2 (15) 4 (67)b

IADL < 100% total applicable (%) 3 (23) 4 (67)
Standing on one leg (%) 5 (38) 1 (17)
Fall (%) 4 (30) 2 (33)

a p = 0.01 (Student’s test).
b p = 0.04 (Fisher test).
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The emotional health of the caregiver should be further evaluated and
managed if there is moderate to severe burden/stress experienced by the
caregiver.
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Oncogeriatrics in pneumology a growing activity

T. Cudennec∗ ,1, S. Moulias 1, S. Labrune 2, T. Chinet 2 , L. Teillet 1 .
1Service de Médecine Gériatrique, 22Service de Pneumologie, CHU
Ambroise Paré, AP-HP, Boulogne (92), Faculté de Médecine, Paris, Ile
de France Ouest, France

Background: More than half of cancers occur after the age of 65 and
this should grow progressively. Unfortunately elderly people are rarely
included in therapeutic surveys and in screening tests, so they miss
optimal treatment of their cancer (surgery, chemotherapy, radiotherapy)
most of the time.
At the Ambroise Paré academic hospital, a 440 beds urban hospital, a
geriatric intervention team (GIT) has been created since February 2004.
One of its aims is to help others specialists to assess the better treatment
for their patients.
Patients: In 3 years, 2800 evaluations were done by the GIT in the
whole hospital, 234 on inpatients of the pneumology department. On
those, 53 were hospitalised for the diagnosis or the treatment of a
cancer.
Results: Patients average age was 80±6 years old, 53% were female.
The mini-GDS was positive in 53% and a time and space disorientation
was observed in 41%.
67% patients had cognitive troubles, with high risk of falls for 86%.
In 28%, patients received a chemotherapy.
In the end, 4 groups of patients could be observed
“primary” (2%) who will have an optimal treatment
“intermediate” (37%) at whom will be proposed an adjusted treatment
“secondary”(50%) who will have a symptomatic treatment
“near death” (11%) with palliative care
Conclusion: This collaboration have afforded us to identify better
patients likely to receive an optimal treatment. The main contribution
of the EIG in this collaboration was to afford a fast geriatric assessment
to the others physicians in order to make up one’s mind to the best
treatment.
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Evaluation of standard chemo-radiotherapy in older patients with
locally advanced non-small cell lung cancer (NSCLC) enrolled in a
multicenter randomized phase II study

G. Des Guetz∗ , T. Bouillet, R. Etessami, C. Diana, S. Labrune,
R. Gervais, J. Virally, K. Hamond, J.-P. Spano, G. Sebbane, D. Valeyre,
J.-F. Morere. Groupe Nord Oncologie Multidisciplinaire, Medical
Oncology Dpt., Avicenne Hospital, Bobigny, France

Purpose: Concurrent chemo-radiotherapy is widely used in the treat-
ment of stage IIIb NSCLC. Numerous investigations are still ongoing in
order to settle the issue and to find out the optimal combination scheme.
Our randomized phase 2 study dealt with a new radio-sensitizing
regimen associating paclitaxel and carboplatin. In the present work,
tolerance and efficacy were compared among two groups of patients
one group including patients aged over 65 years and the second, those
aged less than 65 years.
Patients/Method: Patients with confirmed stage IIIb NSCLC were
randomized to receive either cisplatin 20 mg/m2 and etoposide 60
mg/m2 day 1 to 5 every 3 weeks, 3 courses (CE arm) or paclitaxel 40

mg/m2 and carboplatin AUC 2 day 1 weekly, 7 courses (PC arm). The
concomitant radiotherapy (31.2 Gy) is delivered in 34 fractions 1.8 Gy
per fraction along 7 weeks.
Results: 45 patients have been enrolled between 01/2000 and 03/2004.
Their characteristics were 15 over 65 (mean age 70 years) and 30 below
(mean age 54 years), 36 males and 9 females. Grade 4 hematological
toxicities were more frequent in the group of older patients (1 throm-
bopenia grade 4, 1 febrile neutropenia). Incidence of non hematological
toxicities was noticeably similar in both groups (8% of oesophagitis
grade 3–4). In 10 evaluable older patients, 6 partial response (60%)
were observed and one of these patients is still alive. In the group of
younger patients, 60% of patients displayed a partial response and 2
are still alive. The median overall survival observed in the group of
younger patients was higher than the one measured with older patients
(13 months vs 9.5).
Conclusion: These results indicate that this chemoradiotherapy sched-
ule is feasible and effcacious in older patients subject to hematological
toxicity risks that are to be considered.

P.11
Multidimensional geriatric assessment in elderly patients with
MDS/AML

B. Deschler ∗ , G. Ihorst, C. Perinchery, J. Hummel, B. Rüter, R. Claus,
M. Lübbert. University of Freiburg, Medical Center, Dept. of
Hematology-Oncology, Freiburg, Germany

Purpose of the study: Myelodysplastic syndromes (MDS) and acute
myeloid leukemia (AML) in the elderly have been described as a
biological continuum. They are as such a heterogeneous group of
hematological malignancies affecting mainly patients >60 yrs. Treat-
ment options range from best supportive care (BSC) to intensive
chemotherapy (IC) with low-dose chemotherapy or novel agents (e.g.
demethylating agents) as alternatives. Due to frequent age-related phys-
ical and/or mental impairments, maximum treatment is not always
feasible. As the basis for treatment decision-making is not well defined,
Geriatric Assessment (GA) is expected to offer rationale support in this
process. There is a clear need for validated instruments for age-specific
functional and quality of life (QOL)-assessment. We present an update
of our investigation regarding the feasibility of performing a geriatric
assessment prior to treatment initiation.
Summarized description of the project: We evaluate the prognostic
impact of a battery of geriatric instruments on overall survival (OS) in
pts >60yrs. with AML or high-risk MDS receiving either BSC or BSC
plus low-dose decitabine (DAC) or IC. GA, including eight instruments
evaluating QOL, frailty and activities of daily living, depression, mental
functioning, mobility, comorbidities and performance status (PS), has
so far been applied to 120 of an anticipated number of 160 pts.
Results: Median age of pts was 71 yrs (range: 61–87 yrs). The primary
treatment allocation was as follows: BSC: n=24 (median age: 74 yrs);
DAC: n=63 (73 yrs); IC: n=33 (65 yrs). Application of age-specific
tests on psycho-social and physical well-being were readily feasible.
Major subjective impairments at treatment initiation were due to fa-
tigue, dyspnoea and functional deficits. With multivariate statistical
analyses we will evaluate the possible association of the initial GA with
treatment allocation, age, haematological, laboratory parameters and
treatment outcome. Also, at defined time points follow-up assessment
is performed to ask whether treatment influences GA values.
Conclusion: With a duration of 30 min. per examination, the multidi-
mensional GA shows very good acceptance. An update of data including
a multivariate analysis demonstrating the most relevant geriatric pa-
rameters for overall survival and quality of life under three different
treatment allocations will be presented at the meeting. Expansion to
more centers will test multicenter feasibility.
This work is supported by the Deutsche José Carreras Leukämie-
Stiftung; Grant: DJCLS F 06/04
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Update in myelodysplastic syndromesCGA predictivo de OS en LMA 

§  Elementos procedentes de escalas e 
instrumentos conocidos 

§  Función cognitiva 
–  Modified Mini Mental State (3MS) 

§  Depresión 
–  20 items-Center for Epidemiologic Studies 

Depresion Scale (CES-D) 
–  Distress Thermometer (VAS) 

§  Función Física 
–  Self-reported: Pepper Assessment Tool for 

Disability (PAT-D) 
•  Subescalas para movilidad, AIVD, ABVD 

–  Medidas objetivas:  
•  Hand Grip strenght 
•  Short Physical Performance Battery (SPPB) 

§  Comorbilidad 
–  HTC-CI 

Klepin H, Blood, 2013 
In exploratory analyses, differences in attainment of CR/CRi

were seen by baseline SPPB score (>9 5 70% vs ,9 5 57%,
P 5 .23) and 3MS score (>77 5 67% vs ,77 5 57%, P 5 .41),
but were not statistically significant. Rates of 30-day mortality
were also higher among impaired patients, but did not achieve
statistical significance (3MS, P5 .14; SPPB, P5 .5). In particular,
in patients with SPPB ,9, the 30-day mortality estimate was
18.9% (95% CI 8.0-35.2%) vs 10.8% (95% CI 3.0-25.4%) for
SPPB >9. Among patients who screened positive for cognitive
impairment, 30-day mortality was 23.8% (95% CI 8.2-47.2%) vs
9.6% (95% CI 3.0-21.0%) for 3MS >77. Finally, we did not
detect a difference in the hazard ratios for impairment in 3MS or
SPPB by cause of death.

Discussion

This study demonstrates the prognostic significance of GA in the
evaluation of older adults with AML. In these patients, considered
fit for intensive chemotherapy by standard oncology assessment,
we found significant impairment and heterogeneity in physical,
cognitive, and psychological health. In our cohort, objectively
measured PF and cognitive function were more important than
chronologic age in predicting survival. Measuring these two
clinical characteristics alone increased the predictive power of our
model by 60% to explain differences in OS.

Our study adds to the published literature proposing risk strat-
ification models for older adults with AML using age, ECOG
performance status, and clinical variables heavily weighted toward

tumor biology. For example, the prognostic model proposed by
Kantarjian and colleagues includes patients age .80, complex
karyotype, poor ECOG performance status (.1), and elevated
creatinine (.1.3 mg/dL).54 Rollig and colleagues developed a
model that included chronologic age, karyotype, NPM1 mutational
status, white blood cell count, lactate dehydrogenase levels, and
CD4 expression.55 The next step in risk stratification is to better
understand which specific age-related impairments or conditions
(comorbidity, PF, cognitive function) drive the poor outcomes seen
with increased chronologic age. When we added measurement of
physical performance and cognitive function to a base model
(Table 4) that incorporates clinically available variables from the
published predictive model for early mortality by Kantarjian,8 ability
to explain differences in OS improved significantly in our cohort.
Importantly, this model also highlights that two-thirds of the
variability on survival remains unexplained.

This study builds on a growing body of evidence suggesting
that a multidimensional GA can predict chemotherapy toxicity and
survival in older cancer patients. Large cohort studies in hetero-
geneous older cancer populations have suggested that GA assess-
ments add to standard clinical evaluations in predicting treatment
outcomes.20-22,56,57 However, the screening tools best suited to
identify vulnerability will differ by patient populations. Our study
is unique in focusing specifically on a homogeneous AML popu-
lation, using a multidimensional approach to identify which impair-
ments are most important and validated screening tools developed
in geriatric populations.

Our study specifically highlights objectively measured physical
and cognitive function as key predictors of vulnerability among
“good performance status” older adults with AML. Objectively
measured PF appears more sensitive than self-report measures in

Table 2. Baseline GA measure scores among older adults initiating
induction chemotherapy for AML (N 5 74)

GA scores
Median

(25th, 75th) % Impaired

Cognition

3MS (range 0-100, impairment , 77) 85.0 (75.0, 91.0) 28.8

Psychological function

CES-D (range 0-60, impairment . 16) 11.0 (4.0, 21.0) 39.7

DT (range 0-10, impairment $ 4) 5.0 (2.0, 8.0) 58.9

PF

PAT-D* (range 1-5, impairment . 1) at

the time of treatment

1.4 (1.0, 1.8) 72.4

ADL subscale 1.0 (1.0, 1.4) 50.0

IADL subscale 1.0 (1.0, 1.7) 40.5

Mobility subscale 2.0 (1.0, 3.0) 68.9

PAT-D* 6-mo recall 1.1 (1.0, 1.3)

ADL subscale 1.0 (1.0, 1.0) 23.3

IADL subscale 1.0 (1.0, 1.0) 20.6

Mobility subscale 1.0 (1.0, 1.7) 41.1

SPPB (range 0-12, impairment , 9) 8.5 (3.0, 10.0) 50.0

Grip strength (kg)†

Male 38.0 (32.0, 44.0)

Female 24.0 (22.0, 28.0)

Comorbidity

HCT-CI (impairment . 1) 1.0 (0.0, 3.0) 41.9

For 3MS, SPPB, and grip strength, a higher score reflects better function. For

CES-D, DT, PAT-D, and HCT-CI, a higher score reflects worse function.
ADL, Activities of Daily Living; DT, Distress Thermometer; HCT-CI, Hematopoi-

etic Stem Cell Transplantation Comorbidity Index; IADL, Instrumental Activities of

Daily Living; PAT-D, Pepper Assessment Tool for Disability.
*Results based on subjects with calculable survey scores (reported in Results

section).

†Scores are based on 67 subjects who performed grip strength.

Table 3. Association between clinical characteristics, baseline GA
measures, and OS among older adults with AML (N 5 73)

Baseline characteristics

Hazard ratio for mortality
(95% CI)

Unadjusted Adjusted*

Clinical and demographic characteristics

Age (per 10-y change) 1.1 (0.7-1.7) 1.3 (0.8-2.0)

Education (reference , high school)

High school 0.9 (0.4-2.0) 0.9 (0.3-2.6)

College 0.8 (0.4-1.5) 0.8 (0.3-1.8)

ECOG score (continuous) 1.5 (0.9-2.4) 1.2 (0.7-1.9)

Hemoglobin (continuous) 0.8 (0.7-1.0) 0.7 (0.6-0.9)

LDH ($600) 0.5 (0.2-1.4) 0.6 (0.2-1.5)

White blood cell count ($25 000) 0.8 (0.4-1.6) 1.3 (0.6-3.0)

Cytogenetic risk group (favorable/intermediate) 0.5 (0.3-0.8) 0.3 (0.2-0.7)

Prior MDS (not present) 0.5 (0.3-0.8) 0.4 (0.2-0.7)

GA measures

Cognitive impairment (3MS , 77) 2.4 (1.3-4.4) 2.5 (1.2-5.5)

Depressive symptoms (CES-D score $16) 1.4 (0.8-2.5) 1.0 (0.5-2.0)

Distress (score , 4) 1.2 (0.6-2.1) 1.0 (0.5-1.8)

IADL impairment (any at the time of treatment) 1.3 (0.7-2.2) 0.8 (0.4-1.6)

ADL impairment (any at the time of treatment) 1.3 (0.7-2.1) 1.1 (0.5-2.1)

Mobility impairment (any at the time of

treatment)

1.4 (0.7-2.6) 1.0 (0.5-2.1)

Impaired physical performance (SPPB , 9) 1.9 (1.1-3.4) 2.2 (1.1-4.6)

Comorbidity burden (HCT-CI . 1) 1.5 (0.9-2.7) 1.2 (0.7-2.2)

One subject with missing cytogenetic risk group data was excluded.
ADL, activities of daily living; IADL, instrumental activities of daily living; LDH,

lactate dehydrogenase.
*Adjusted model includes age, gender, ECOG performance status, cytogenetic

risk group, prior MDS, and hemoglobin.
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§  Limitaciones por sesgo de selección, pacientes aptos para 
QT, tamaño muestral y unicentricidad 

§  Duración: 30 minutos, no práctica 
§  La comorbilidad NO predijo OS de forma independiente 
§  F Pronósticos identificados: Deterioro cognitivo y 

Deterioro de función física 
Klepin H, Blood, 2013 

In exploratory analyses, differences in attainment of CR/CRi
were seen by baseline SPPB score (>9 5 70% vs ,9 5 57%,
P 5 .23) and 3MS score (>77 5 67% vs ,77 5 57%, P 5 .41),
but were not statistically significant. Rates of 30-day mortality
were also higher among impaired patients, but did not achieve
statistical significance (3MS, P5 .14; SPPB, P5 .5). In particular,
in patients with SPPB ,9, the 30-day mortality estimate was
18.9% (95% CI 8.0-35.2%) vs 10.8% (95% CI 3.0-25.4%) for
SPPB >9. Among patients who screened positive for cognitive
impairment, 30-day mortality was 23.8% (95% CI 8.2-47.2%) vs
9.6% (95% CI 3.0-21.0%) for 3MS >77. Finally, we did not
detect a difference in the hazard ratios for impairment in 3MS or
SPPB by cause of death.

Discussion

This study demonstrates the prognostic significance of GA in the
evaluation of older adults with AML. In these patients, considered
fit for intensive chemotherapy by standard oncology assessment,
we found significant impairment and heterogeneity in physical,
cognitive, and psychological health. In our cohort, objectively
measured PF and cognitive function were more important than
chronologic age in predicting survival. Measuring these two
clinical characteristics alone increased the predictive power of our
model by 60% to explain differences in OS.

Our study adds to the published literature proposing risk strat-
ification models for older adults with AML using age, ECOG
performance status, and clinical variables heavily weighted toward

tumor biology. For example, the prognostic model proposed by
Kantarjian and colleagues includes patients age .80, complex
karyotype, poor ECOG performance status (.1), and elevated
creatinine (.1.3 mg/dL).54 Rollig and colleagues developed a
model that included chronologic age, karyotype, NPM1 mutational
status, white blood cell count, lactate dehydrogenase levels, and
CD4 expression.55 The next step in risk stratification is to better
understand which specific age-related impairments or conditions
(comorbidity, PF, cognitive function) drive the poor outcomes seen
with increased chronologic age. When we added measurement of
physical performance and cognitive function to a base model
(Table 4) that incorporates clinically available variables from the
published predictive model for early mortality by Kantarjian,8 ability
to explain differences in OS improved significantly in our cohort.
Importantly, this model also highlights that two-thirds of the
variability on survival remains unexplained.

This study builds on a growing body of evidence suggesting
that a multidimensional GA can predict chemotherapy toxicity and
survival in older cancer patients. Large cohort studies in hetero-
geneous older cancer populations have suggested that GA assess-
ments add to standard clinical evaluations in predicting treatment
outcomes.20-22,56,57 However, the screening tools best suited to
identify vulnerability will differ by patient populations. Our study
is unique in focusing specifically on a homogeneous AML popu-
lation, using a multidimensional approach to identify which impair-
ments are most important and validated screening tools developed
in geriatric populations.

Our study specifically highlights objectively measured physical
and cognitive function as key predictors of vulnerability among
“good performance status” older adults with AML. Objectively
measured PF appears more sensitive than self-report measures in

Table 2. Baseline GA measure scores among older adults initiating
induction chemotherapy for AML (N 5 74)

GA scores
Median

(25th, 75th) % Impaired

Cognition

3MS (range 0-100, impairment , 77) 85.0 (75.0, 91.0) 28.8

Psychological function

CES-D (range 0-60, impairment . 16) 11.0 (4.0, 21.0) 39.7

DT (range 0-10, impairment $ 4) 5.0 (2.0, 8.0) 58.9

PF

PAT-D* (range 1-5, impairment . 1) at

the time of treatment

1.4 (1.0, 1.8) 72.4

ADL subscale 1.0 (1.0, 1.4) 50.0

IADL subscale 1.0 (1.0, 1.7) 40.5

Mobility subscale 2.0 (1.0, 3.0) 68.9

PAT-D* 6-mo recall 1.1 (1.0, 1.3)

ADL subscale 1.0 (1.0, 1.0) 23.3

IADL subscale 1.0 (1.0, 1.0) 20.6

Mobility subscale 1.0 (1.0, 1.7) 41.1

SPPB (range 0-12, impairment , 9) 8.5 (3.0, 10.0) 50.0

Grip strength (kg)†

Male 38.0 (32.0, 44.0)

Female 24.0 (22.0, 28.0)

Comorbidity

HCT-CI (impairment . 1) 1.0 (0.0, 3.0) 41.9

For 3MS, SPPB, and grip strength, a higher score reflects better function. For

CES-D, DT, PAT-D, and HCT-CI, a higher score reflects worse function.
ADL, Activities of Daily Living; DT, Distress Thermometer; HCT-CI, Hematopoi-

etic Stem Cell Transplantation Comorbidity Index; IADL, Instrumental Activities of

Daily Living; PAT-D, Pepper Assessment Tool for Disability.
*Results based on subjects with calculable survey scores (reported in Results

section).

†Scores are based on 67 subjects who performed grip strength.

Table 3. Association between clinical characteristics, baseline GA
measures, and OS among older adults with AML (N 5 73)

Baseline characteristics

Hazard ratio for mortality
(95% CI)

Unadjusted Adjusted*

Clinical and demographic characteristics

Age (per 10-y change) 1.1 (0.7-1.7) 1.3 (0.8-2.0)

Education (reference , high school)

High school 0.9 (0.4-2.0) 0.9 (0.3-2.6)

College 0.8 (0.4-1.5) 0.8 (0.3-1.8)

ECOG score (continuous) 1.5 (0.9-2.4) 1.2 (0.7-1.9)

Hemoglobin (continuous) 0.8 (0.7-1.0) 0.7 (0.6-0.9)

LDH ($600) 0.5 (0.2-1.4) 0.6 (0.2-1.5)

White blood cell count ($25 000) 0.8 (0.4-1.6) 1.3 (0.6-3.0)

Cytogenetic risk group (favorable/intermediate) 0.5 (0.3-0.8) 0.3 (0.2-0.7)

Prior MDS (not present) 0.5 (0.3-0.8) 0.4 (0.2-0.7)

GA measures

Cognitive impairment (3MS , 77) 2.4 (1.3-4.4) 2.5 (1.2-5.5)

Depressive symptoms (CES-D score $16) 1.4 (0.8-2.5) 1.0 (0.5-2.0)

Distress (score , 4) 1.2 (0.6-2.1) 1.0 (0.5-1.8)

IADL impairment (any at the time of treatment) 1.3 (0.7-2.2) 0.8 (0.4-1.6)

ADL impairment (any at the time of treatment) 1.3 (0.7-2.1) 1.1 (0.5-2.1)

Mobility impairment (any at the time of

treatment)

1.4 (0.7-2.6) 1.0 (0.5-2.1)

Impaired physical performance (SPPB , 9) 1.9 (1.1-3.4) 2.2 (1.1-4.6)

Comorbidity burden (HCT-CI . 1) 1.5 (0.9-2.7) 1.2 (0.7-2.2)

One subject with missing cytogenetic risk group data was excluded.
ADL, activities of daily living; IADL, instrumental activities of daily living; LDH,

lactate dehydrogenase.
*Adjusted model includes age, gender, ECOG performance status, cytogenetic

risk group, prior MDS, and hemoglobin.
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predicting survival postinduction therapy. In noncancer geriatric
populations, impaired physical performance (such as slow walking
speed) has been a strong and consistent predictor of future
disability and mortality, and improves outcome prediction over
self-report alone.40-42,44,45,58 Among hospitalized older adults,
Volpato et al found that patients with moderate impairment in
physical performance (SPPB score 5-7) had a 2.6 times higher risk
of death or rehospitalization after discharge compared with patients
with better physical performance (SPPB score 8-12).45 We reported
previously an association between physical performance and OS
in a heterogenous cohort of older adults diagnosed with cancer.59

A similar measure of physical performance (the Timed Up and
Go Test)60 was an independent predictor of 6-month mortality
among a heterogeneous cohort of older patients treated with first-line
chemotherapy.57

Unlike a previous study that showed an association between
self-reported impairment in instrumental activities of daily living
and survival,61 we found no association between self-reported function
and survival. Our results may differ because our participants were
already highly selected for intensive therapy and the range of self-
reported impairments may be more limited. Self-report measures
may not accurately capture functional capacity. Patients in our study
recalled less functional impairment 6 months before diagnosis, but
recalled functional status was not associated with survival. Thus,
our results suggest that objective measurement of function at the
time of treatment using more sensitive measures (ie, SPPB) is a
better predictor of treatment outcome than recalled functional status.

Importantly, this finding also supports the investigation of in-
terventions to target physical vulnerability. Mechanisms by which
impaired physical performance may lead to worse survival in
AML include increased risk of infectious complications related to
inactivity, falls, and accelerated deconditioning that prohibits delivery
of consolidation therapy needed for cure. Testing interventions
such as exercise during and after chemotherapy could decrease
risks associated with low physical performance at presentation and
potentially improve outcomes.62

We also demonstrate the prognostic implications of cognitive
screening. Among our highly selected cohort of patients, a substantial
proportion screened positive for impaired cognitive function on a
standardized screening test. Cognitive impairment is often under-
recognized among hospitalized patients and has been associated
with increased mortality among older adults.63,64 Similar screening
data were reported in non-AML elderly cancer cohorts.22,57 Little
information is available specifically on cognitive function among
older adults with AML. A study of 54 nonelderly patients with
AML/MDS documented impaired performance on a battery of
cognitive tests in up to 40% of the patients before treatment.65 This
is consistent with our findings.

Cognitive test score may identify a patient who either has, or is
at risk for, delirium. Delirium, particularly the hypoactive form, is
frequently unrecognized but is a known independent risk fac-
tor for mortality among hospitalized older patients with other
medical conditions.66 Further research is needed to elucidate
the relationship between baseline cognitive performance and

Figure 2. Baseline cognitive function is associated with worse OS among older adults treated for AML (N 5 73). Median survival differed using log-rank testing.
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subsequent delirium during treatment of AML. If delirium is
identified as a mechanism by which baseline cognitive function
predicts worse survival, interventions directed at its prevention
and treatment may improve outcomes for older patients.67 Most
important, our analysis and others support the need to integrate
cognitive screening in the pretreatment workup for older cancer
patients.20,56,57

Comorbidity did not independently predict survival in our
study, although it was a risk factor for both treatment-related
mortality and survival in other studies.48,68,69 There are several
potential explanations for this discordance. First, our patient
population was already highly selected, with a low prevalence
of major comorbid conditions known to complicate induction
therapy. Second, comorbidity may be a surrogate marker for
functional status. In our study, we used a sensitive measure of

PF, which may have decreased the independent predictive value
of our comorbidity measure. Third, our study may have been
underpowered to detect the association between the comorbidity
index score and OS.

Finally, our exploratory analyses of 30-day mortality, attain-
ment of CR/CRi, and late mortality cause of death suggest that
impairment in SPPB or 3MS increases vulnerability to death from
any cause. However, this study was not powered to distinguish
differences in hazard ratios by cause of death. Larger studies are
needed to elucidate these relationships and the specific mechanisms
by which these impairments affect survival. This will be critical to
inform interventions targeting specific vulnerabilities.

Our study has several limitations. This is a relatively small,
single-institution cohort, which limits generalizability of the
findings but is hypothesis-generating. The GA was designed to
be nurse-administered, and its length (30 minutes) may make it
impractical in a clinical setting. Our study is underpowered to
evaluate the predictive value of GA measures on treatment-related
mortality outcomes; therefore, these associations are reported as
exploratory. Finally, molecular data (ie, Flt-3, NPM1 mutational
status) were not available and will be important variables to
consider in validation studies.

Next steps include multisite validation of the feasibility and
predictive value of performing GA for older adults with AML.
This work is under way in the cooperative group setting. Identi-
fication of the most efficient screening tools will be necessary to
translate GA into clinical practice and individualize treatment

Figure 3. Impaired physical performance is associated with worse OS among older adults treated for AML (N 5 74). Median survival differed using log-rank testing.

Table 4. Explanatory power of baseline variables to predict OS

Model
Variation in
survival (r2) IDI (95% CI)*

Base clinical model (age, risk group, ECOG score,

prior MDS, hemoglobin, creatinine . 1.3)

0.20

1Comorbidity (HCT-CI score . 1) 0.21 0.01 (0.00-0.08)

1Impaired objective PF (SPPB score , 9) 0.26 0.05 (0.00-0.16)

1Cognitive function (3MS , 77) 0.32 0.06 (0.00-0.16)

IDI, Integrated Discrimination Improvement.

*95% CI is based on 1000 bootstrap replicate samples
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§  Hand grip strenght1:  
–  Dinamómetro manual (Kg); medición en ambas manos 
–  Predictor en población geriátrica de: 

•  Mortalidad 
•  Limitaciones funcionales 
•  Discapacidad 

§  SPPB (short physical performance battery)2: 
–  Función física de miembros inferiores 

•  Test de Marcha 
•  Levantamiento de silla repetidos 
•  Test de equilibrio 

–  Predictor en población geriátrica de: 
•  Discapacidad futura 
•  Hospitalización 
•  Mortalidad 

1. Rantanen T, J Am Geriatr Soc, 2003 
2. Guralnik JM, J Gerontol, 1994 
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§  Herramienta simple, unidimensional  
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–  Los participantes deben ser autónomos 

§  Traduce/integra alteraciones subclínicas del estado de salud 
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Avellan van Kan et al. JNHA (2009) 
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Validation of a comprehensive health status assessment scale in older patients (≥ 65 years) with hematological malignances. 

§  Background:  
§  Cancer affects mainly older people.  
§  The National Comprehensive Cancer Network and the International Society of 

Geriatric Oncology have recommended that some form of geriatric assessment 
should be conducted to help oncologists to: 

–  determine the best treatment for older patients, 
–  to identify current health problems  
–  to guide interventions to reduce adverse outcomes  
–  and to optimize the functional status. 

§  Currently, the main tool for assessing older patients is a comprehensive 
geriatric assessment (CGA), although its complexity and duration may hinder 
its regular use in daily practice as a tool for clinical decision making.  

§  Several attempts have been made to assess comorbidities in the specific field 
of mielodysplasia, but they focused mainly on organic damage rather than 
global assessment. 

P-3726, EHA 2013  
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Validation of a comprehensive health status assessment scale in older patients (≥ 65 years) with hematological malignances. 
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Validation of a comprehensive health status assessment scale in older patients (≥ 65 years) with hematological malignances. 

§  Methods:  
§  After item-pool generation, stakeholder consultation and content validation, a 

brief scale with selected items of several domains has been created.  
§  Feasibilty was confirmed in 83 hematological patients in a previous exploratory 

experience.  
§  A multicenter, observational, prospective study has been followed in 18 

hospitals in Spain, expecting to enroll 360 treatment-naïve, newly diagnosed 
patients with MDS or AML, MM and CLL. 

§  The scale validation process integrates: 
–  analysis of criterion validity, concept validity, internal reliability, test-retest 

reliability, and evaluation of intraclass correlation coefficient (ICC) and factor 
analysis.  

§  After psychometric validation phase, further studies will be carried out in order 
to evaluate its clinical use for prognosis and clinical decision making.   
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Validation of a comprehensive health status assessment scale in older patients (≥ 65 years) with hematological malignances. 

§  Results:  
§  75 patients fulfilling inclusion criteria have been enrolled in the study, 51.5% 

men, median age at diagnosis 76 years (70-80). According to diagnosis, 44% of 
patients had MDS or AML, 36% had MM and 20% had CLL.  

§  Median time for filling in the questionnaire was 12 (10-15) min. 
§  In the initial testing, GAH showed satisfactory test-retest reliability.  
§  ICC was statistically significant for each dimension, being greater than 0.66 for 

6 of the 8 dimensions (p<0.05).  
§  Factor analysis will be conducted when recruitment is completed.  
§  Some differences have been found in subjects with different diseases, although 

no statistical analysis has been made yet. Based on rough proportions, GAH 
shows a great potential in terms of sensitivity, specificity and reproducibility 
between trained observers. 
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Abstract

Evidence exists that the geriatric intervention guided by Comprehensive Geriatric Assessment (CGA) has positive effects on a
number of important health outcomes in frail older patients. Although a number of observational studies, editorials, special articles
and clinical reports, suggest that CGA should be used to guide the assessment and clinical decision-making in older cancer patients,
there is limited support to this view in the literature. Older patients that are diagnosed with cancer are usually healthier and less
problematic than persons of the same age who are randomly sampled from the general population. In these persons, the cancer
dominates the clinical picture and, therefore, instruments especially tuned for the frail elderly may provide little information. The
concept of the frailty syndrome, characterized by high susceptibility, low functional reserve and unstable homeostasis, has recently
received a lot of attention by the geriatric community. A CGA approach, which also evaluates elements of the frailty syndrome, may
be of great interest for those oncologists who want to identify older patients likely to develop severe toxicity and severe side effects in
response to aggressive treatment. Improvements in the definition of the frailty syndrome may profit from the clinical experience of
oncologists.
# 2002 Elsevier Science Ireland Ltd. All rights reserved.
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1. Comprehensive geriatric assessment in the care of frail,
older patients

Geriatricians develop effective care plans for sick
older individuals by integrating comprehensive informa-
tion on all domains that can affect health status in old
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Abstract

Comprehensive geriatric assessment (CGA) is amultidimensional interdisciplinary diagnostic process focused on determining a frail elderly
person’s medical, psychological, and functional capabilities in order to develop a coordinated and integrated plan for treatment and long-term
follow-up. Geriatrics interventions building on CGA are defined from their historical emergence to the present day in a discussion of their
complexity, goals and normative components. Through literature review, questions of the effectiveness and costs of these interventions are
addressed. Evidence of effectiveness is derived from individual trials and, particularly, recent systematic reviews. While the trial evidence
lends support to the proposition that geriatric interventions can be effective, the results have not been uniform. Review of meta-regression
studies suggests that much of this outcome variability is related to identifiable program design parameters. In particular, targeting the frail,
an interdisciplinary team structure with clinical control of care, and long-term follow-up, tend to be associated with effective programs.
Answers to cost-effectiveness questions also vary and are more rare. With some exceptions, existing evidence as exists suggest that geriatrics
interventions can be effective without raising total costs of care. Despite the attention given to these questions in recent years, there is still
much room for clinical and scientific advance as we move to better understand what CGA interventions do well and in whom.
© 2003 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Comprehensive geriatric assessment (CGA) is a multidi-
mensional interdisciplinary diagnostic process focused on
determining a frail elderly person’s medical, psychological,
and functional capabilities in order to develop a coordinated
and integrated plan for treatment and long-term follow-up
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Abstract

The abbreviated CGA (aCGA) can be used as a prescreening assessment to identify patients who would most benefit from the complete CGA.
Objective: To develop cutpoints for scoring the aCGA that are consistent with existing limitations as revealed by the full CGA.
Design/setting: A retrospective chart review of patients at the H. Lee Moffitt Cancer Center.
Participants: Over 500 charts between 1995 and 2001 were reviewed on cancer patients 70 and over.
Measurements: Each of the four domains: functional status (activities of daily living (ADL), instrumental activities of daily living (IADL),
depression, using the geriatric depression scale (GDS), and cognition using the mini-mental state examination (MMSE)) are scored separately.
Results: For the depression domain, a score of 2 or more toward depression indicates that the entire GDS be administered. For the MMSE,
a score of 6 or lower indicates necessity of the entire MMSE. For the ADL/IADL, any deficit on either scale (needs assistance or complete
assistance) requires further clinical evaluation using the entire instruments.
Conclusions: These guidelines provide the clinician with parameters to target patients most likely to benefit from more intensive geriatric
evaluation.
© 2006 Elsevier Ireland Ltd. All rights reserved.
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Abstract

Background: Geriatric assessment (GA) must be integrated into treatment concepts for elderly cancer patients. Aim of this study was to
assess the coverage of a large battery of GA instruments by determining the number of independent domains measured.
Methods: Thirteen different GA scores were applied in 78 elderly tumor patients (mean age 72.9 years). Data were analyzed by exploratory
factor analysis and substantiated by non-parametric correlation analyses.
Results: Factor analysis yielded a six-factor solution explaining 77.1% of the total variance. The six domains identified may be described
as general functioning in everyday life, health-related quality of life, co-morbidities, social support, cognition, and nutritional status. This
factor structure was reasonably well confirmed by correlation analyses. Notably, WHO Performance Status, Karnofsky Index, VES-13 and
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Abstract

Comprehensive geriatric assessment (CGA) is advocate to improved care of elderly with cancer but is not available in every hospital within
a short delay. Therefore, a tool allowing gastroenterologist to detect rapidly specific abnormalities in elderly is needed.
Patients and methods: The aim of our pilot study was to evaluate feasibility of a mini geriatric assessment (MGA) to adapt the anticancer
treatments. MGA was done by a gastroenterologist and was taken into account during the cancer multidisciplinary team meeting for making
decision. Then, CGA was realised and suggested adaptation of care.
Results: 21 patients over 75 years treated for different digestive cancers were enrolled. The treatments recommended by the cancer multi-
disciplinary team meeting after the GMA were: standard treatments in 9 (41%); modified in 10 (47%) and best supportive care in 2 (12%)
patients. CGA led to an adaptation of the non-oncological treatment in 15 (72%) and of the social care in 8 (38%) patients, but never modified
the oncological strategy.
Conclusions: MGA could help gastroenterologists for adaptation of anticancer treatment. The characteristics of the patients that should
subsequently have a geriatric follow-up remain to be defined.
© 2010 Elsevier Ireland Ltd. All rights reserved.
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When I'm Sixty-Four 
The Beatles 
 
 
When I get older losing my hair, 
Many years from now, 
Will you still be sending me a valentine 
Birthday greetings bottle of wine? 
 
If I'd been out till quarter to three 
Would you lock the door, 
Will you still need me, will you still feed me, 
When I'm sixty-four? 
 
oo oo oo oo oo oo oo oooo 
You'll be older too, (ah ah ah ah ah) 
And if you say the word, 
I could stay with you. 
 
I could be handy mending a fuse 
When your lights have gone. 
You can knit a sweater by the fireside 
Sunday mornings go for a ride. 
 
Doing the garden, digging the weeds, 
Who could ask for more? 
Will you still need me, will you still feed me, 
When I'm sixty-four? 
 
Every summer we can rent a cottage 
In the Isle of Wight, if it's not too dear 
We shall scrimp and save 
Grandchildren on your knee 
Vera, Chuck, and Dave 
 
Send me a postcard, drop me a line, 
Stating point of view. 
Indicate precisely what you mean to say 
Yours sincerely, Wasting Away. 
 
Give me your answer, fill in a form 
Mine for evermore 
Will you still need me, will you still feed me, 
When I'm sixty-four? 
 
Whoo! 

"When I'm Sixty-Four" is a love song by The Beatles, written by Paul McCartney 
(credited to Lennon/McCartney) and released in 1967 on their album Sgt. Pepper's 
Lonely Hearts Club Band. 

Will you still need me, 

will you still feed me, 

When I'm sixty-four? 
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09.45 EPIDEMIOLOGIA EN SÍNDROMES MIELODISPLÀSIQUES 
Isabel Granada. Servei de Laboratori d’Hematologia, 
ICO-Hospital Universitari Germans Trias i Pujol. Institut 
de Recerca Josep Carreras, Badalona 

10.30 CAS CLÍNIC-CITOLÒGIC
 Rosario López. Servei d’Hematologia, Fundació Althaia, 
Manresa

11.00 Pausa-cafè

11.30 Segona Sessió
13.30 Síndromes mielodisplàsiques de baix risc
11.30 CO-MORBIDITAT I QUALITAT DE VIDA EN SÍNDROMES 

MIELODISPLÀSIQUES
 Santiago Bonanad. Servei d’Hematologia, Hospital de la 
Ribera, Alzira, València

12.15 LENALIDOMIDA EN LA SÍNDROME 5Q.  
EXPERIÈNCIA ESPANYOLA 
María Díez-Campelo. Servei d’Hematologia, Hospital 
Clínico Universitario, Salamanca

13.00 CAS CLÍNIC-CITOLÒGIC 
Rosa Coll. Servei d’Hematologia, ICO-Hospital Universitari 
Dr. Josep Trueta, Girona

13.30 Dinar de treball

14.30 Tercera Sessió
16.30 Síndromes mielodisplàsiques d’alt risc
14.30 AGENTS HIPOMETILANTS EN LES SÍNDROMES 

MIELODISPLÀSIQUES
Benet Nomdedeu. Servei d’Hematologia, Hospital Clínic, 
Barcelona

15.15 TRASPLANTAMENT DE PROGENITORS HEMATOPOÈTICS 
EN SÍNDROMES MIELODISPLÀSIQUES
Guillermo Sanz. Servei d’Hematologia, Hospital Universitari 
La Fe, València

16.00 CAS CLÍNIC-CITOLÒGIC
Montserrat Arnan. Servei d’Hematologia, ICO-Hospital 
Duran i Reynals-Hospital Universitari de Bellvitge, 
l’Hospitalet 

16.25 CONCLUSIONS i CLOENDA

08.45 Introducción
 Coordinadoras de las sesiones
� Lourdes Florensa. Laboratorio de Citología Hematológica, S. 

Patología, Hospital del Mar-Parc de Salut Mar, Barcelona
 Blanca Xicoy. Servicio de Hematología Clínica, ICO-Hospital 

Universitari Germans Trias i Pujol. Institut de Recerca Josep 
Carreras, Badalona 

09.00 Primera Sesión 
11.00 General
09.00 CITOMETRÍA EN SÍNDROMES MIELODISPLÁSICOS

Alberto Orfao. Servicio Central de Citometría, Hospital 
Clínico Universitario, Salamanca

09.45 EPIDEMIOLOGÍA EN SÍNDROMES MIELODISPLÁSICOS 
Isabel Granada. Servicio de Laboratorio de Hematología, 
ICO-Hospital Universitari Germans Trias i Pujol. Institut de 
Recerca Josep Carreras, Badalona 

10.30 CASO CLÍNICO-CITOLÓGICO
 Rosario López. Servicio de Hematología, Fundació Althaia, 
Manresa

11.00 Pausa-café 

11.30 Segunda Sesión
13.30 Síndromes mielodisplásicos de bajo riesgo
11.30 CO-MORBILIDAD Y CALIDAD DE VIDA EN SÍNDROMES 

MIELODISPLÁSICOS
Santiago Bonanad. Servicio de Hematología, Hospital de la 
Ribera, Alzira, València

12.15 LENALIDOMIDA EN EL SÍNDROME 5Q.  
EXPERIENCIA ESPAÑOLA 
María Díez-Campelo. Servicio de Hematología, Hospital 
Clínico Universitario, Salamanca

13.00 CASO CLÍNICO-CITOLÓGICO
Rosa Coll. Servicio de Hematología, ICO-Hospital Univer-
sitari Dr. Josep Trueta, Girona 

13.30 Almuerzo de trabajo

14.30 Tercera Sesión
16.30 Síndromes mielodisplásicos de alto riesgo
14.30 AGENTES HIPOMETILANTES EN LOS SÍNDROMES 

MIELODISPLÁSICOS
Benet Nomdedeu. Servicio de Hematología, Hospital Clínic, 
Barcelona

15.15 TRASPLANTE DE PROGENITORES HEMATOPOYÉTICOS EN 
SÍNDROMES MIELODISPLÁSICOS
Guillermo Sanz. Servicio de Hematología, Hospital Uni- 
versitari La Fe, València

16.00 CASO CLÍNICO-CITOLÓGICO
Montserrat Arnan. Servicio de Hematología, ICO-Hospital 
Duran i Reynals-Hospital Universitari de Bellvitge, 
L’Hospitalet 

16.25 CONCLUSIONES y CLAUSURA

Divendres, 7 de juny Viernes, 7 de junio Friday, 7th  June 
08.45 Introduction
 Sessions’ Coordinators
 Lourdes Florensa. Haematologic Cytology Lab, S. Pathology, 

Hospital del Mar-Parc de Salut Mar, Barcelona
 Blanca Xicoy. Department of Clinical Haematology, ICO- 

Hospital Universitari Germans Trias i Pujol. Institut de Recerca 
Josep Carreras, Badalona 

09.00 First Session 
11.00 General
09.00 CYTOMETRY IN MYELODYSPLASTIC SYNDROMES

Alberto Orfao. Cytometry Service, Hospital Clínico Universi-
tario, Salamanca

09.45 EPIDEMIOLOGY OF MYELODYSPLASTIC SYNDROMES 
Isabel Granada. Haematology Laboratory Service, ICO- 
Hospital Universitari Germans Trias i Pujol. Institut de 
Recerca Josep Carreras, Badalona 

10.30 CASE DISCUSSION
 Rosario López. Department of Haematology, Fundació 
Althaia, Manresa

11.00 Coffee break

11.30 Second Session
13.30 Lower-risk myelodysplastic syndromes
11.30 COMORBIDITY AND QUALITY OF LIFE IN 

MYELODYSPLASTIC SYNDROMES
Santiago Bonanad. Department of Haematology, Hospital 
de la Ribera, Alzira, València

12.15 LENALIDOMIDE IN 5Q-SYNDROME.  
SPANISH EXPERIENCE 
María Díez-Campelo. Department of Haematology, Hospital 
Clínico Universitario, Salamanca

13.00 CASE DISCUSSION
Rosa Coll. Department of Haematology, ICO-Hospital Uni- 
versitari Dr. Josep Trueta, Girona 

13.30 Working lunch

14.30 Third Session
16.30 High-risk myelodysplastic syndromes
14.30 HYPOMETHYLATING AGENTS IN MYELODYSPLASTIC 

SYNDROMES
Benet Nomdedeu. Department of Haematology, Hospital 
Clínic, Barcelona

15.15 HAEMATOPOIETIC STEM CELL TRANSPLANTATION IN 
MYELODYSPLASTIC SYNDROMES
Guillermo Sanz. Department of Haematology, Hospital 
Universitari La Fe, València

16.00 CASE DISCUSSION
Montserrat Arnan. Department of Haematology, ICO- 
Hospital Duran i Reynals-Hospital Universitari de Bellvitge, 
L’Hospitalet   

16.25 CONCLUSIONS and CLOSING

37 DIADA INTERNACIONAL Actualitzacions en síndromes mielodisplàsiques
Actualizaciones en síndromes mielodisplásicos
Update in myelodysplastic syndromes

Gracias 


