
References

1. Averbuch D, Orasch C, Cordonnier C, Livermore DM, Mikulska M,
Viscoli C, et al. European guidelines for empirical antibacterial thera-
py for febrile neutropenic patients in the era of growing resistance:
summary of the 2011 4th European Conference on Infections in
Leukemia. Haematologica. 2013;98(12):1826-35.

2. Walkovich K, Boxer LA. How to approach neutropenia in childhood.
Pediatr Rev. 2013;34(4):173-84.

3. Fioredda F, Calvillo M, Bonanomi S, Coliva T, Tucci F, Farruggia P, et
al. Congenital and acquired neutropenias: consensus guidelines on
therapy and follow-up in childhood from the neutropenia committee
of the Marrow Failure Syndrome Group of the AIEOP (Associazione
Italiana Emato-Oncologia Pediatrica). Am J Hematol. 2012;87(2):238-
43.

4. Tesfa D, Keisu M, Palmblad J. Idiosyncratic drug-induced agranulocy-
tosis: possible mechanisms and management. Am J Hematol.
2009;84(7):428-34.

5. Andrès E, Zimmer J, Mecili M, Weitten T, Alt M, Maloisel F. Clinical
presentation and management of drug-induced agranulocytosis.
Expert Rev Hematol. 2011;4(2):143-51.

6. Juliá A, Olona M, Bueno J, Revilla E, Rosselló J, Petit J, et al. Drug-
induced agranulocytosis: prognostic factors in a series of 168
episodes. Br J Haematol. 1991;79(3):366-71.

7. Devi S, Wang Y, Chew WK, Lima R, A-González N, Mattar CN, et al.
Neutrophil mobilization via plerixafor-mediated CXCR4 inhibition
arises from lung demargination and blockade of neutrophil homing to
the bone marrow. J Exp Med. 2013;210(11):2321-36.

8 Fioredda F, Calvillo M, Bonanomi S, Coliva T, Tucci F, Farruggia P, et
al. Congenital and acquired neutropenia consensus guidelines on
diagnosis from the neutropenia committee of the Marrow Failure
Syndrome Group of the AIEOP (Associazione Italiana Emato-
Oncologia Pediatrica) Pediatr Blood Cancer. 2011;57(1):10-7.

9. Tesfa D, Gelius T, Sander B, Kimby E, Fadeel B, Palmblad J, Hägglund
H. Late-onset neutropenia associated with rituximab therapy: evi-
dence for a maturation arrest at the (pro)myelocyte stage of granu-
lopoiesis. Med Oncol. 2008;25(4):374-9.

10. Lucas G, Porcelijn L, Fung YL, Green F, Reil A, Hopkins M, et al.
External quality assessment of human neutrophil antigen (HNA)-spe-
cific antibody detection and HNA genotyping from 2000 to 2012. Vox
Sang. 2013;105(3):259-69.

11. Bux J, Behrens G, Jaeger G, Welte K. Diagnosis and clinical course of
autoimmune neutropenia  in infancy. Analysis of 240 cases. Blood.
1998;91(1):181-6.

12. Zhang D, Loughran TP Jr. Large granular lymphocytic leukemia:
molecular pathogenesis, clinical manifestations, and treatment.
Hematology Am Soc Hematol Educ Program. 2012;2012:652-9.

13. Papadaki HA, Pontikoglou C. Pathophysiologic mechanisms, clinical
features and treatment of idiopathic neutropenia. Expert Rev
Hematol. 2008;1(2):217-29. 

14. Papadaki HA, Stamatopoulos K, Damianaki A, Gemetzi C,
Anagnostopoulos A, Papadaki T, et al. Activated T-lymphocytes with
myelosuppressive properties in patients with chronic idiopathic neu-
tropenia. Br J Haematol. 2005;128(6):863-76.

15. Papadaki HA, Eliopoulos AG, Kosteas T, Gemetzi C, Damianaki A,
Koutala H, et al. Impaired granulocytopoiesis in patients with chronic
idiopathic neutropenia is associated with increased apoptosis of bone
marrow myeloid progenitor cells. Blood. 2003;101(7):2591-600.

16. Wimazal F, Fonatsch C, Thalhammer R, Schwarzinger I, Müllauer L,
Sperr WR, et al. Idiopathic cytopenia of undetermined significance
(ICUS) versus low risk MDS: the diagnostic interface. Leuk Res.
2007;31(11):1461-8.

17. Westers TM, Ireland R, Kern W, Alhan C, Balleisen JS, Bettelheim P,
et al. Standardization of flow cytometry in myelodysplastic syn-
dromes: a report from an international consortium and the European
LeukemiaNet Working Group. Leukemia. 2012;26(7):1730-41.

Editorials and Perspectives

haematologica | 2014; 99(7) 1133

Age and aging in blood disorders: multiple myeloma
Sonja Zweegman,1 Antonio Palumbo,2 Sara Bringhen,2 and Pieter Sonneveld3

1Department of Hematology, VU University Medical Center, Amsterdam, the Netherlands; 2Department of Hematology, University
of Torino, Italy; and 3Department of Hematology, Erasmus Medical Center, Rotterdam, the Netherlands

E-mail: p.sonneveld@erasmusmc.nl   doi:10.3324/haematol.2014.110296

Do new standards of care incorporating
immunomodulatory agents and proteasome inhibitors
benefit all elderly patients with multiple myeloma?
Multiple myeloma (MM) accounts for 1% of all types of

cancer and for 2% of all cancer deaths. These numbers are
approximately 13% for all hematologic malignancies and
20% for hematologic malignancy-related deaths.1,2 MM is
a disease of the elderly reflected by a median age at diag-
nosis of approximately 70 years, with 35-40% of patients
being older than 75 years.3

The introduction of the immunomodulatory agents
(IMiDs; thalidomide, lenalidomide and pomalidomide) and
the proteasome inhibitors (PIs; bortezomib and carfil-
zomib) has not only greatly improved the prognosis of
younger patients with MM, also in elderly MM patients
aged 65 years or over. The addition of bortezomib or thal-
diomide to melphalan and prednisone (MP) improved
overall survival (OS) by 13.3 and 6.6 months, respectively.4,5

Although the addition of lenalidomide to melphalan and
prednisone did not improve OS, progression-free survival
(PFS) significantly improved by 18 months, provided that
maintenance therapy was given.6 However, when consid-
ering the outcome as described in population-based reg-

istries, reflecting real-life situations, the elderly patients
appear to benefit less. Recently, in the Italian and Dutch
population-based registry (PBR), the overall survival of
very old patients (≥75 years of age) was found to be similar
over time, without any improvement in OS after the intro-
duction of novel agents in 20062 (SG Verelst, personal com-
munication, 2014). This lack of impact does not seem to be
explained by a biologically different, more aggressive dis-
ease in the elderly. Although differences in cytogenetic
abnormalities have been observed between younger and
older patients,7 there is currently no evidence for a higher
incidence of biologically high-risk disease in the elderly.
Moreover, the French Intergroupe Francophone du
Myélome (IFM) showed that the incidence of t(4;14) was
even significantly less in patients aged over 75 years (8.3%)
and aged 66-74 years (10.9%) versus those aged 65 years or
under (14.3%). The incidence of del17p was similar (6.1%
in patients aged over 75 years, 5.9% in patients aged 66-74
years and 6% in patients aged 65 years or under). Data on
del1p and ampl1q were not available.8 Finally, no increase
according to age was found in the percentage of prognostic
adverse hypermethylation of the tumor modulating genes
GPX3, RBP1, SPARC, and TGFBI.9



The limited benefit of novel agents in the elderly, as
described in the PBR, might be explained by the fact that
the majority of elderly patients are not being included in
randomized clinical trials (RCT) because they do not fulfill
the eligibility criteria due to co-morbidities. Usually, in
these patients, treatment is either not given, or is given but
without the addition of novel agents or with a lower dose
of novel agents.10 That this fact at least partly explains the
difference in outcome between RCT and PBR is, indeed,
supported by several observations showing that if novel
therapy is given to the elderly outside of RCT, there is an
increase in OS, even in the oldest patients. Data analysis of
elderly patients actually receiving lenalidomide and/or
bortezomib from the Mayo Clinic (89% of all patients used
novel agents during the time period 2006-2010 vs. 29% in
the period 2001-2005) showed an increase in OS over time,
specifically in those aged over 65 years (median OS 5 vs. 3.2
years). Improved survival was seen among patients up to 75
years of age and also in those over 75 years of age.11 In addi-
tion, Liwing et al. reported that 1127 patients receiving at
least two lines of therapy with bortezomib, thalidomide or
lenalidomide had a superior OS (63% at 5 years) compared
to those treated with conventional drugs (22% at 5 years).12

Lastly, the IFM presented registry data at ASH 2012 show-
ing an increase in PFS in elderly patients, mainly being treat-
ed with thalidomide, irrespective of age.13 Of course, such
data analyses are biased by the fact that the reasons for
either treatment or no treatment are unknown. However,
these data do indicate that also a subgroup of elderly
patients do benefit from novel therapies. The challenge,
therefore, is to identify those patients who will benefit from
therapy.

Does higher toxicity and discontinuation rate negatively
affect outcome in patients aged 75 years or over?
Immunomodulatory agents 
Data from some clinical trials indicate that even elderly

patients who do receive therapy do worse compared to
younger patients. The higher incidence of heart, lung,
liver, or renal dysfunction, leading to toxic effects of stan-
dard treatment regimens requiring treatment discontinua-
tion probably plays a role. This is exemplified by the fact
that in the MM015 study comparing melphalan, pred-
nisone and lenalidomide (Revlimid©) with or without
maintenance therapy (MPR-R or MPR) versus MP, the
patients aged 75 years or over did not benefit from MPR-
R as compared to those aged 65-75 years (median PFS 19
vs. 31 months, respectively). Accordingly, a higher per-
centage of discontinuation rate (22% vs. 12%) and the
lower cumulative dose of melphalan (50% vs. 83% of
planned dose) and lenalidomide (52% vs. 75% of planned
dose) was reported in patients aged 75 years or over.6 The
incidence of grade 4 toxicity can be lowered by decreasing
the dose of MPR and omitting melphalan in the first
induction courses altogether (neutropenia 10% vs. 35%
and thrombocytopenia 0% vs. 11% in the MM015).
However, whether this negatively affects PFS and OS has
to be investigated in randomized trials.14

In contrast, data from the IFM showed that the addition
of thalidomide to MP also improved OS in patients aged
over 75 years (MPT median OS 44.0 vs. 29.1 months in
MP-treated patients), but, importantly, OS was shorter
compared to patients aged 75 years or under (median 51.6
vs. 33.2).15 This was confirmed in the meta-analysis on
MPT.5,16

Preliminary results on pomalidomide were recently pre-
sented at ASH 2013. In contrast to the data on lenalidomide
and thalidomide, pomalidomide with low-dose dexam-
ethasone was found to have similar OS rates between the
two age groups: 13.4 months in patients aged 70 years or
under versus 12.6 months in patients aged over 70 years.17,18

Bortezomib
Analyses from the VISTA trial comparing bortezomib-
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Table 1. Algorithm developed from clinical trials practical guidelines.31

Risk factors

Age > 75 years
Mild, moderately or severely frail (patients who need help with either household tasks, personal care or are completely dependent)
Comorbidities (cardiac, pulmonary, hepatic and renal dysfunction)
Risk factor 0 1 1 + occurrence of grade 3-4 hematologic AE ≥2
Dose level 0 -1 -2 -2

LEVEL 0 LEVEL -1 LEVEL -2

Prednisone 2 mg/kg Days 1-4 of a 4-6 week cycle 1 mg/kg Days 1-4 of a 4-6 week cycle 0.3 mg/kg Days 1-4 of a 4-6 week cycle
60 mg/ m2 Days 1-4 of a 6 week cycle 30 mg/ m2 Days 1-4 of a 6 week cycle 10 mg/m2 Days 1-4 of a 6 week cycle

Dexamethasone 40 mg Day 1, 8, 15, 22 of 20 mg Day 1, 8, 15, 22 of 10 mg Day 1, 8, 15, 22 of
a 28-day cycle a 28-day cycle a 28-day cycle

Melphalan 0.25 mg/kg Days 1-4 of a 4-6 week cycle 0.18 mg/kg days 1-4 of a 4-6 week cycle 0.13 mg/kg Days 1-4  of a 4-6 week cycle
9 mg/ m2 Days 1-4 of a 6 week cycle 7.5 mg/ m2 days 1-4 of a 6 week cycle 5 mg/ m2 Days 1-4 of a 6 week cycle

Thalidomide 100-200 mg/day 50-100 mg/day 50 mg qod - 50 mg/day
Lenalidomide 25 mg Days 1-21 of a 28-day cycle 15 mg Days 1-21 of a 28-day cycle 10 mg Days 1-21 of a 28-day cycle
Bortezomib 1.3 mg/m2 twice weekly 1.3 mg/m2 once weekly 1.0 mg/m2 once weekly

Days 1,4,8,11 every 3 weeks Days 1, 8, 15, 22 every 5 weeks Days 1, 8, 15, 22 every 5 weeks
AE: adverse events.



melphalan-prednisone (VMP) versus MP showed similar
outcome: a benefit of addition of bortezomib, irrespective
of age. However, age did negatively affect outcome also in
the bortezomib-treated patients. The latest update of a
planned subgroup analysis showed a persistent benefit
from bortezomib irrespective of age (median OS in
patients aged >65 to <75 years 58.6 vs. 47.7 months; in
patients aged ≥75 years 50.7 vs. 32.9 months).4 It is clear
from the data that OS is shorter in those aged 75 years or
over. Although non-significant in the original publication,
the difference became significant with a longer follow up
(3-year OS 55.5% vs. 74.1% in patients <75 years).19 This
raises concerns regarding feasibility in patients aged 75
years or over. Indeed, the rate of serious adverse events
(SAE) was higher in patients aged 75 years or over (62 vs.
48%). The high discontinuation rate (34%) due to toxicity
led to the initiation of trials exploring the safety and effi-
cacy of once-weekly dosing instead of twice-weekly dos-
ing of bortezomib. In the Spanish PETHEMA GEM05-
trial, patients were treated with a once-weekly borte-
zomib scheme, either VMP or bortezomib-thalidomide-
prednisone (VTP) followed by VP or VT maintenance ther-
apy every three months. The incidence of severe peripher-
al neuropathy (PNP) decreased significantly from 14% in
VISTA to 7%. Accordingly, the discontinuation rate due to
SAE was lower as compared to the VISTA scheme: 17%
vs. 34%. In the Italian GIMEMA MM03-05-trial, patients
were treated with either nine cycles of MPV without
maintenance or nine cycles of MPVT followed by contin-
uous VT as maintenance strategy. Similar to the GEM05-
trial, the incidence of grade 3/4 PNP and the discontinua-
tion rate were low. Importantly, the decrease in dose den-
sity does not appear to negatively affect outcome in non-
head-to-head comparisons with the VISTA trial. The PFS
varied from 31-37 months versus 24 months for the VISTA
trial. The median cumulative bortezomib dose delivered
was similar in these trials,20,21 indicating that a lower dose
in induction treatment reduces discontinuation rate allow-
ing for longer treatment. 

Meta analysis
A meta analysis of 1435 patients aged 65 years or over

treated in 4 European clinical trials confirmed the inde-
pendent negative impact of age 75 years or over on OS
and provided evidence for negative impact of grade 3-4
non-hematologic toxicity (especially cardiac, infectious
and gastrointestinal adverse events before 6 months) and
discontinuation rate (before 6 months of therapy) on OS
as well. The impact of age was most pronounced in the
VMPT-treated patients (3.02-fold increase in risk) and the
VMP-treated patients (1.62-fold increase in risk). There
was no difference in impact of toxicity and discontinua-
tion rate on OS between the treatment regimens.22 On the
other hand, even more intense therapy including borte-
zomib-based induction therapy, followed by intermediate
dose melphalan and autologous stem cell transplantation
and lenalidomide maintenance was found to be feasible in
fit elderly patients. But again, the death rate related to
adverse effects was found to be significantly higher in the
patients aged 70 years or over (5 of 26 vs. 3 of 76
patients).23 This highlights the need for tailored personal-
ized medicine in these elderly patients.

Are there tools available to define the subpopulation of
elderly multiple myeloma patients who will benefit
from treatment?
Given the improvement in outcome that can be

achieved by the use of IMiDs and PIs in the treatment of
elderly patients with MM, even in patients not being treat-
ed in the RCT setting, there is an urgent need to identify
those patients for whom therapy is feasible and in whom
treatment will not only fail but might even compromise
quality of life. 
The Comprehensive Geriatric Assessment identifies

general health status, including functional, cognitive,
social, nutritional, and psychological parameters. It has
not only been found to predict OS, but also adverse events
during chemotherapy.24,25 However, it has two limitations.
Firstly, data on the prospective value of CGA in patients
with hematologic malignancies are limited, without spe-
cific data on MM patients. A recent systematic review of
hematologic malignancies revealed 15 studies, showing
that geriatric impairments could be detected even in
patients with a normal performance status. Comorbidity,
physical capacity and nutritional status were independent-
ly associated with OS. Only 2 studies investigated the
association between geriatric assessments and chemother-
apy-related toxicity. Moderate to severe comorbidity was
a risk factor for non-hematologic toxicity in one study,
whereas in the other study patients deemed to be unfit
showed a 20% chemotherapy-related death rate com-
pared with only 2% in fit patients.26 Secondly, the CGA is
time consuming. Therefore, several studies investigated
the possibility of shorter screening versions in order to
identify fit patients who are able to receive standard of
care with acceptable toxicity and vulnerable patients in
whom extensive GA is needed to individualize therapy. A
recent systematic review suggested that the discriminative
power of frailty screening scores was not sufficient to
select patients for further assessment.27 In contrast, Dupire
et al. showed that the Prognostic Inflammatory and
Nutritional Index, a relatively simple score incorporating
blood markers reflecting inflammatory and nutritional sta-
tus, was of prognostic value for outcome in elderly MM
patients.28 In addition, Offidani et al. defined a vulnerabili-
ty score (VS) based on the performance score (PS) and
Charlson Cormorbidity Index (CCI) that was associated
with an inferior median survival. However, treatment
could have been a confounding factor in this non-uniform-
ly-treated patient population.29 This methodological flaw
was overcome in a recent presentation at ASH 2013 by
Palumbo et al. showing that the frailty score, based on age
(<75, 75-80, >80 years: score 0, 1, 2 respectively), CCI (≤1
or ≥2: score 0 or 1) and (instrumental) Activities Daily Life
score (ADL >4 or ≤4: score 0 or 1; iADL>5 or ≤5: score 0
or 1), predicts non-hematologic toxicity in 869 patients
aged 65 years or over uniformly treated within three ran-
domized clinical trials. Frail patients (score ≥2) had a 1.8
times higher discontinuation rate compared to fit patients
(score 0). No difference was found in hematologic toxicity.
In a multivariate analysis, frailty (HR 1.64, 95%CI: 1.24-
2.17), ISS 3 (HR 1.49, 95%CI: 1.17-1.89) and high-risk flu-
orescence in situ hybridization (FISH) (HR 1.75, 95%CI:
1.38-2.22) equally predicted PFS, whereas for OS the HR
was highest for the frailty score: HR 3.11, 95%CI: 1.97-
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4.90 versus 1.77, 95%CI: 1.26-2.63 (ISS) and 1.83, 95%CI:
1.26-2.63 (high-risk FISH).30 Importantly, of the frail
patients, 17% were aged under 75 years (44% of the unfit
patients) so geriatric assessments were of value not only in
those aged 75 years or over but also in those aged 65 years
or over. These data underscore the importance of geriatric
assessments as well as the need for prospective validation
in uniformly treated patient populations. This will be per-
formed in a Dutch HOVON study that will also imple-
ment objectively measured criteria (physical function such
as gait speed and handgrip strength, cognitive function
and sarcopenia) and explore the value of biomarkers
reflecting biological age, such as the senescence marker
p16INK4a.31 Hopefully, these biomarkers will be even
more precise in predicting toxicity than calendar age.

How to treat elderly multiple myeloma patients
in clinical practice?
In conclusion, there is evidence that in patients aged 65

years or over, and especially in those aged 75 years or over,
the toxicity of anti-myeloma treatment and subsequently
the discontinuation rate is higher, negatively affecting out-
come. On the other hand, the increasing number of treat-
ment possibilities paves the way for improving the out-
come also of the elderly MM patients. Given the first data
on the predictive value of geriatric scores (fit – unfit – frail)
determined by limited geriatric assessments, these should
be implemented in clinical practice. Unfortunately, there
are no studies prospectively investigating the clinical out-
come in a randomized trial, either adapting the dose of
anti-MM therapy according to these geriatric assessments
or not. While awaiting the results of these clinical trials,
practical guidelines were recently published that can be
used to personalize therapy in those elderly patients cur-
rently being treated.1,3 In order to promote continuation of
treatment by minimizing toxicity, we propose an algo-
rithm that has been developed from these guidelines, and
this is available in Table 1.
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