
 

 

Introduction 
 
In oncology, it has been shown that physicians’ 
perception of patient well-being is often inaccu-
rate [1]. Patient reported outcomes (PROs) are 
not generally evaluated and may be ignored in 
the individual therapeutic design. 
 
Myelodysplastic syndromes (MDS) are a group 
of clonal myeloid disorders characterized by 
symptomatic cytopenias, and a variable risk to 

evolve into acute myeloid leukemia (AML) [2]. 
The International Prognostic Scoring System 
(IPSS) Low and Intermediate-1 risk groups in-
clude the majority of patients, associated with 
relatively longer survival and lower incidence of 
progression to AML [3]. 
 
MDS primarily affect elderly patients. Chronic 
cytopenias, the risk of complications and pro-
gressive evolution, age and co-morbidities are 
associated with the changes in physical status. 
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Abstract: To detect factors associated with quality of life (QOL) of patients with myelodysplastic syndrome (MDS) and 
to compare the MDS patients’ self-assessed QOL with that perceived by their physicians. In an observational, non-
interventional, prospective, multicentre study, QOL was evaluated in 148 patients with newly diagnosed low- and 
intermediate-risk IPSS MDS. QOL measures (QOL-E v.2, LASA and EQ-5D) and patient-related candidate determinants 
of QOL were assessed for up to 18 months. Patients' QOL scores were compared with those obtained by appointed 
hematologists’ assessment and with ECOG performance status (PS). Fatigue was not prevalent at diagnosis, though 
physical QOL and energy levels were low. Transfusion-dependent patients had worse QOL scores. In multivariate 
analysis, Hb levels and comorbidities were a major determinant of QOL. Physicians’ perception of patients’ well-being 
correlated with patients’ QOL. Physicians underestimated the impact of disturbances on patients’ QOL, mainly in the 
MDS-specific components. ECOG PS did not discriminate patients according to QOL status. In conclusion, the associa-
tion of anemia with QOL is confirmed, while co-morbidities emerge as an independent predictor of QOL in MDS. Fa-
tigue is not a major concern. ECOG PS is not a valuable surrogate of patient’s QOL, thus highlighting that physician’s 
judgment of patient’s well-being must not substitute patient-reported outcomes. Appropriate questionnaires should 
be used to assess MDS patients’ QOL in order to improve communication and therapeutic choice. 
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Quality of Life (QOL) in MDS is compromised by 
functional and disease-specific components 
and has been found to be associated with he-
moglobin (Hb) levels [4, 5] and with transfusion-
dependence [6, 7].  
 
Patients must still mainly depend on palliative 
care. Many are candidates for experimental 
therapy while a limited proportion may achieve 
long-term cure by stem cell transplantation. In 
patients with anemia, treatment includes 
erythropoietic stimulating agents (ESAs) and red 
blood cell transfusions [8-10]. Response to 
ESAs has been associated with improved QOL 
[5, 11, 12], although one study showed no such 
difference [13] and with a better overall survival 
[14-17]. 
 
Clinically meaningful hematological improve-
ments must be assessed by PROs [18, 19] QOL 
in MDS patients has been measured mainly by 
Functional Assessment of Cancer Therapy-
Anemia (FACT-An) and European Organization 
for Research and Treatment of Cancer QLQ-C30 
(EORTC-QLQ C30) questionnaires [20] validated 
in several malignant diseases. However, a spe-
cific instrument designed for MDS patients, QOL
-E, is available [6, 20]. 
 
We performed a prospective, multicentre, obser-
vational study to detect factors associated with 
the QOL of MDS patients and to compare the 
MDS patients’ self-assessed QOL with that per-
ceived by their physicians. 
 
Materials and methods 
 
Patients and study design 
 
Eligibility criteria consisted of adult age, newly 
diagnosed MDS, IPSS score ≤2, and at least one 
IPSS-defined cytopenia. Exclusion criteria in-
cluded a history of neoplastic diseases, psychi-
atric disorders, or any form of mental impair-
ment.  
 
The study was conducted in 14 Italian sites. It 
was approved by the local Ethical Committees 
and the procedures followed were in accor-
dance with the Helsinki Declaration of the World 
Medical Association. All patients gave written 
informed consent according to institutional 
regulations. 
 
The investigators were not required to modify 

their standard clinical practice. Patients’ demo-
graphics, history, concomitant diseases 
(Charlson’s comorbidity index [21]) and diag-
nostic examinations, including ECOG PS score 
[22], were collected at the day the diagnosis 
was communicated to the patient (baseline 
visit). Clinical and laboratory evaluations were 
planned after 1, 2, 3, 6, 12 and 18 month time-
points. 
 
Quality of life assessment 
 
The QOL instruments used were QOL-E v.2 ques-
tionnaire, 6 Linear-Analogue Self-Assessment 
(LASA) scales, and EQ-5D questionnaire [23]. At 
all timepoints, the QOL-E and LASA instruments 
were completed by both patients and appointed 
hematologists (both blind to each other's re-
sponses), while the EQ-5D was administered to 
patients only. 
 
QOL-E v.2 is a specific MDS QOL questionnaire 
consisting of 2 single items concerning general 
perception of well-being and 26 items address-
ing physical, functional, social, sexual, fatigue, 
and disease-specific domains. Each item is re-
scaled so that better health corresponds with 
higher numerical values. Raw scores are trans-
formed to generate standardized scores which 
are then generated for each domain as the un-
weighted mean of the standardized scores of all 
items in that domain (scores range from 0 to 
100).  
 
The LASA is composed by three questions meas-
uring respectively energy level, ability to carry 
out daily activities and overall QOL. Scores 
ranges from 0 to 100 (a higher score represents 
a better QOL). 
 
The EQ-5D questionnaire consists of two parts: 
a health profile made of five domains: mobility, 
self care, anxiety or depression, usual activities 
and pain or discomforts, with three levels of 
severity. The second part consists of a visual 
analogue scale (VAS) measuring overall QOL 
ranging from 0 (worst) to 100 (best) [24].  
 
Therapies 
 
Given the observational nature of the study, the 
investigators were free to follow the therapeutic 
protocols in use at their institutions.  
 
The number of units transfused 3 months prior 
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to diagnosis and during the study were re-
corded. Transfusion dependence was defined 
as a requirement of at least 1 unit per month 
for a time span of at least 3 months. 
 
Statistical analysis 
 
The sample size was defined to analyze with 
sufficient power the association between the 
QOL scores and the Hb level. Setting α = 0.05 
two-tailed and β = 0.20, it was calculated that 
120 subjects were required, assuming a Pear-
son’s correlation coefficient of 0.25 between Hb 
levels and various QOL indexes previously re-
ported [25]. Assuming that 20% of the subjects 
enrolled would be excluded from the analyses of 
association, the sample size was rounded to 
150 patients. 
 
The subjects withdrawn after enrolment be-
cause of a major violation of entry criteria were 
excluded from all analyses. Categorical data 
were reported as frequencies and proportions. 
Continuous variables were summarized by inter-
quartile ranges, medians, and means with stan-
dard deviation (SD) as appropriate.  
 
Baseline characteristics were separately re-
ported for transfusion-free (TF) and transfusion-
dependent (TD) subjects, and comparisons be-
tween these two groups were performed using 
Fisher’s exact test, the Mantel-Haenszel chi-
square test or Wilcoxon’s two-sample test as 
appropriate, and Student’s two-sample t test for 
normal continuous variables. 
 
For all QOL measures, the data within the time 
windows for each visit were used and missing 
data were not estimated. QOL indexes were 
analyzed over time using mixed linear regres-
sion models to allow for missing data; model-
derived means and CIs were calculated at each 
visit, and means with CIs and corresponding p-
values were calculated for pairwise differences 
between visits. 
 
The consistency of the QOL-E items is described 
through Cronbach’s alpha coefficient. Correla-
tion coefficients were calculated between the 
VAS measures and the QOL-E indexes and be-
tween each LASA and the EQ-5D VAS.  
 
To compare the physician-assessed QOL scores 
with patients’ scores, the weighted kappa coeffi-
cient for QOL-E scores and Pearson’s coefficient 
for LASA scores were determined at each visit. 

The mean difference between physician- and 
patient-assessed scores was calculated using 
Wilcoxon’s one-sample test for QOL-E scores 
and Student’s one-sample t test for LASA 
scores. 
 
Univariate and multivariate regression analyses 
were performed for the QOL indexes using all 
observations and including visit time as a co-
variate using linear repeated-measure mixed-
effect models with candidate predictors as fixed 
effects and subjects as random effect. Depend-
ent variables were subjected to angular (arc 
sine of square-root) transformation and then 
rescaled from 0 to 100. Based on the log-
likelihood criterion, a Toeplitz covariance struc-
ture was chosen, whereby correlation between 
repeated measures of the same subject de-
pends only on the time lag [26].  
 
Conventionally, p0.05 has been considered 
statistically significant. Statistical analyses were 
carried out using the SASâ system, PC release 
9.2. 
 
Results 
 
Baseline characteristics 
 
One hundred and sixty patients entered the 
study from March 12, 2007 to May 14, 2008. 
Twelve subjects were withdrawn due to major 
violation of inclusion criteria: 4 for lack of signifi-
cant cytopenias, 3 for history of other neoplastic 
disease, and 5 because of excessive time span 
between MDS diagnosis and the baseline visit. 
 
The remaining 148 subjects (males 83) were of 
mean age 72.0 ± 10.7). Thirty-nine (26.4%) 
were TD (35 subjects (23.6%) required ≥2 RBC 
units/month before enrolment) and were com-
parable for gender, age, education, marital 
status and home care. One hundred and fifteen 
cases (77.7%) had Hb <12 g/dL, of which 82 
(55.4%) with Hb <10 g/dL. Table 1 illustrates 
clinical features at diagnosis. Charlson's comor-
bidity index was >1 in 33 subjects (22.3%). Cy-
togenetic information, thus IPSS score, was un-
available in 14 cases (9.5%) who continued the 
study because of a bone marrow blast count 
<10% and a single cytopenia. 
 
Patient disposition and therapies 
 
Eighty-nine patients (60.1%) completed the 
study. Thirteen (8.8%) died during the study (4 
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TF and 9 TD), while 17 (11.5%) discontinued the 
study for medical reasons, and 21 (14.2%) were 
lost to follow-up.  
 
During the study, 93 (62.8%) patients received 

ESAs (mainly epoetin alfa), 18 (12.2%) received 
azacitidine and 3 (2.0%) received lenalidomide. 
 
Changes in hematological parameters during 
the study 

Table 1. Clinical features at diagnosis 
    All Patients 

(N=148) 
Transfusion-free 

Patients 
(N=109) 

Transfusion-
dependent 

Patients 
(N=39) 

P-value 

WHO 
classification 

RA 48 (40.3) 41 (48.2) 7 (20.6)   

  RARS 4 (3.4) 2 (2.4) 2 (5.9)   
  5q- syndrome 6 (5.0) 6 (7.1) 0 (0.0)   
  RCMD 29 (24.4) 17 (20.0) 12 (35.3)   
  RCMD/RS 1 (0.8) 1 (1.2) 0 (0.0)   
  RAEB-1 21 (17.6) 11 (12.9) 10 (29.4)   
  RAEB-2 7 (5.9) 5 (5.9) 2 (5.9)   
  CMML 3 (2.5) 2 (2.4) 1 (2.9)   
  MDS-Unknown 29 24 5   
Hb g/dL mean ± SD 10.30 ± 2.06 10.88 ± 1.99 8.70 ± 1.25 <0.0001* 
Platelets 103/
µL 

median (Q1 - Q3) 120 (70 - 216) 122 (79 - 223) 108 (37 - 186) 0.10† 

Neutrophils 
103/µL 

median (Q1 - Q3) 1.76 (0.97 - 2.99) 1.92 (1.04 - 3.30) 1.55 (0.76 - 2.64) 0.18† 

Cytopenias, N 
(%) 

1 85 (57.4) 74 (67.9) 11 (28.2) 0.0002‡ 

  2 49 (33.1) 28 (25.7) 21 (53.8)   
  3 14 (9.5) 7 (6.4) 7 (17.9)   
Bone marrow 
blasts, N (%) 

<5% 120 (81.1) 95 (87.2) 25 (64.1) 0.0034§ 

  5-10% 22 (14.9) 10 (9.2) 12 (30.8)   
  >10%║ 6 (4.1) 4 (3.7) 2 (5.1)   
Karyotype¶, N 
(%) 

Good 108 (80.6) 81 (82.7) 27 (75.0) 0.46§ 

  Intermediate 22 (16.4) 15 (15.3) 7 (19.4)   
  Poor║ 4 (3.0) 2 (2.0) 2 (5.6)   
  Not reported 14 11 3   
IPSS degree, N 
(%) 

Low 56 (41.8) 50 (51.0) 6 (16.7) 0.0004‡ 

  Intermediate-1 64 (47.8) 42 (42.9) 22 (61.1)   
  Intermediate-2 14 (10.4) 6 (5.5) 8 (22.2)   
  Not available 14 11 3   
Charlson's 
index, N (%) 

0 78 (52.7) 58 (53.2) 20 (51.3) 0.69† 

  1 37 (25.0) 24 (22.0) 13 (33.3)   
  2 19 (12.8) 14 (12.8) 5 (12.8)   
  3 8 (5.4) 8 (7.3) 0 (0.0)   
  4 5 (3.4) 4 (3.7) 1 (2.6)   
  5 1 (0.7) 1 (0.9) 0 (0.0)   
ECOG PS, N (%) 0 94 (63.5) 77 (70.6) 17 (43.6) 0.038† 
  1 44 (29.7) 26 (23.9) 18 (46.2)   
  2 10 (6.8) 6 (5.5) 4 (10.3)   
*Student's two-sample t test between transfusion groups; †Wilcoxon's two-sample test between transfusion groups; 
‡Mantel-Haenszel chi-square test between transfusion groups; §Fisher's exact test between transfusion groups; 
¶good: normal, del(5q) only, del(20q) only, -Y only; poor: complex (ie, ≥3 abnormalities) or chromosome 7 abnormali-
ties; intermediate: other abnormalities; ║pooled with nearest level for test calculation. 
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Fifty-two patients (35.1%) received transfusions 
during the study. Within three months from di-
agnosis, 75% of all previously TD patients and 
9% of all previously TF patients were transfused. 
Overall mean Hb values increased by 0.37 g/dL 
(95%CI 0.10-0.64, p=0.0075), from 10.32 
(median 9.8, IQR 8.8-11.8) at baseline to 10.69 
(median 10.7, IQR 9.1-12.0) at end of study. 
 
QOL instrument validity and scores 
 
Cronbach’s alpha, calculated at each visit, var-
ied for QOL-E domains between 0.54 and 0.85 
with most values ranging from 0.6 to 0.8; for 
the EQ-5D dimensions it ranged from 0.7 to 0.8. 
Most Spearman’s correlation coefficients be-
tween each QOL-E domain score and VAS meas-
ures (the three LASA and the EQ-5D VAS) 
ranged from 0.4 to 0.65, and Pearson’s correla-
tion coefficients between each LASA and the EQ
-5D VAS were mostly in the 0.55-0.65 range. 
 
The scores of all scales at baseline are reported 
in Table 2. Fatigue was not prevalent; however, 
average energy levels were low and physical 
function was poor. TD patients had a signifi-
cantly poorer QOL than TF patients in QOL-E 
physical, functional, and MDS-specific, in LASA 
general, and EQ-5D VAS health state scores. 
There was no difference between the mean EQ-
5D summary index in TD and TF patients. 
 
In general, changes in QOL in time did not 

achieve statistical significance once adjusted 
for the multiplicity of comparisons. However, 
there was significant worsening in the QOL-E 
MDS-specific domain (Figure 1A) with a mean 
change in score of -7.4 (95%CI, -12.9 to -1.9, 
p=0.0024) after 12 months, persisting at the 
end of the study. LASA energy scores increased 
significantly only during the first 6 months 
(Figure 1B), the mean change being +8.7 (95%
CI, +1.1 to +16.3, p=0.017), and decreased 
thereafter.  
 
Very limited changes over time were observed in 
the EQ-5D summary index. Similarly, the ECOG 
PS through time did not change in most pa-
tients. 
 
Predictive factors of quality of life 
 
Univariate and multivariate analyses of the ef-
fects of candidate predictors of QOL, including: 
age, gender, marital status, education, family/
home care, Charlson’s comorbidity index, Hb 
levels, platelet count, neutrophil count, transfu-
sions and time from baseline (disease dura-
tion), were performed for each QOL scale 
(Tables 3 and 4).  
 
At univariate analysis, better QOL-E physical, 
functional, social and fatigue scores, LASA and 
EQ-5D VAS scores were associated with younger 
age, Charlson’s index ≤1 (except LASA energy), 
higher Hb levels and transfusion independence. 

Table 2. Baseline QOL scores 
QOL 
domain 

QOL index   All Patients 
(N=148) 

Transfusion-
free Patients 

(N=109) 

Transfusion-
dependent 

Patients 
(N=39) 

P-value 

QOL-E Physical* median (Q1 - Q3) 63 (38-75) 63 (50-75) 50 (38-63) 0.0096† 

 Functional* median (Q1 - Q3) 56 (22-100) 67 (33-100) 33 (22-89) 0.044† 

 Social* median (Q1 - Q3) 67 (33-100) 75 (44-100) 56 (33-88) 0.14† 

 Fatigue* median (Q1 - Q3) 81 (71-86) 81 (71-90) 78 (67-86) 0.18† 

 MDS-specific* median (Q1 - Q3) 81 (71-90) 83 (74-93) 74 (63-86) 0.0011† 

LASA Energy* mean ± SD 48 ± 25 50 ± 25 42 ± 25 0.066‡ 

 Activity* mean ± SD 53 ± 27 55 ± 27 49 ± 29 0.21‡ 

 General* mean ± SD 53 ± 27 56 ± 27 43 ± 24 0.0077‡ 

EQ-5D VAS Health State* mean ± SD 60 ± 20 63 ± 19 53 ± 20 0.0043‡ 

 Summary index‡ median (Q1 - Q3) 0.74  
(0.62-0.85) 

0.74  
(0.62-0.85) 

0.74  
(0.52-0.85) 

0.75† 

*scaled from 0 (worst possible value) to 100 (best possible value); †Wilcoxon's two-sample test between transfusion 
groups; ‡Student's two-sample t test between transfusion groups; §scaled from -0.594 (worst possible value) to 1 
(best possible value). 
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QOL-E social scores were also associated with 
marital status (married subjects had worse 
scores) and inversely with duration of disease. 
QOL-E MDS-specific scores were associated 
with Charlson’s index, Hb levels and transfusion 
independence and inversely with time from di-
agnosis.  
 
At multivariate analysis, Hb concentration was 
the most important independent predictor, 
higher values being significantly associated with 
better QOL scores. After adjustment for other 
factors, transfusions were still significantly asso-
ciated with worse QOL-E physical, QOL-E func-
tional, QOL-E social, QOL-E MDS-specific, LASA 
activity and EQ-5D VAS scores. With the excep-
tion of the LASA energy score, Charlson’s co-
morbidity index was a significant independent 
predictor of all QOL indexes, multiple comorbid-
ity being associated with a poorer QOL. The ef-
fect of age achieved statistical significance only 
for the QOL-E physical score (younger age pre-

dicted better scores). Marriage 
was still significantly associated 
with worse social scores, while 
male gendere was significantly 
associated with better fatigue 
scores in multivariate analysis.  
 
No independent predictive ef-
fect was found for thrombocyto-
penia or neutropenia. There 
was a significant worsening in 
QOL-E physical, social and MDS
-specific scores in time. 
 
Physician’s assessment of QOL 
compared to patients’ self-
assessment 
 
Physic ian-  and patient -
assessed QOL-E scores were 
significantly correlated with 
most kappa correlation coeffi-
cients ranging from 0.2 to 0.6. 
Exceptions were observed at 
baseline for the item “Does 
inability to travel disturb your 
daily life?”, at baseline and af-
ter 12 months for the item 
“Does depending on hospital, 
physicians and nurse staff dis-
turb your daily life?”, and for an 
item regarding sexual life after 
6 and 12 months. 

 
Relevant differences between physician- and 
patient-assessed mean scores were observed 
for 3 QOL-E items: item 1 (a general statement 
of health state perception); “Has climbing stairs 
been limited by your health state over the last 
week?”; “Has lowering yourself been limited by 
your health state over the last week?”. The phy-
sicians’ score rating was always higher than the 
patients’ own scores. 
 
Correlations between patient and physician 
LASA scores were initially weak (Pearson’s coef-
ficients 0.31-0.33) and increased considerably 
at later visits (0.53-0.74). Physicians’ ratings for 
LASA energy were significantly higher than the 
patients’ scores. Physicians’ scores for LASA 
activity and LASA general were significantly 
higher at 6 and 12 months. 
 
The relationship between patient-assessed QOL-
E physical and ECOG PS is shown in Figures 2A, 

Figure 1. A. QOL-E score patient (Physical, Functional, Social, Fatigue, 
MDS-specific) in time; B. QOL LASA score patient (energy, activity, overall) 
in time. 
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2B and 2C. There were significant mismatches 
since about half of patients with ECOG PS = 0 
(judged as being fully active and with excellent 
functioning) experienced poor QOL-E physical 
scores. 
 
Discussion 
 
This study confirms that Hb levels are correlated 
with QOL in MDS. Hb was in fact the most im-

portant independent predictor of QOL consis-
tently throughout the QOL-E, LASA and EQ-5D 
tools analyzed. On the contrary, no significant 
effect was observed for either thrombocyto-
penia or neutropenia. 
 
The independent role of transfusion-
dependence is difficult to establish since Hb 
levels and transfusion status are confounded. 
The univariate difference related to transfusion, 

Table 3. Predictive factors of QOL-E scores 
QOL index* Factor Univariate analysis Multivariate analysis† 

 
  Effect (95% CI)‡ p value Effect (95% CI)‡ p value 

QOL-E, 
Physical 

Age (1 year) -0.73 (-1.00, ‐0.46) <0.0001 -0.48 (-0.74, -0.22) 0.0003 

 
Charlson’s index (2-5 vs 0-1)§ 

-16.3 (-23.0, ‐9.5) <0.0001 -14.2 (-20.4, -8.0) <0.0001 

 
Hb (1 g/dL)║ +2.48 (+1.50, +3.45) <0.0001 +1.69 (+0.71, +2.67) 0.0008 

 
Transfusions (yes vs no)¶ -9.1 (-13.6, ‐4.7) 0.0002 -7.2 (-11.7, -2.6) 0.0029 

 
Time from baseline (1 month) -0.22 (-0.45, +0.01) 0.061 -0.29 (-0.52, -0.06) 0.014 

QOL-E, 
Functional 

Age (1 year) -0.34 (-0.66, -0.01) 0.042 -0.01 (-0.33, +0.30) 0.93 

 
Charlson’s index (2-5 vs 0-1)§ -14.8 (-22.6, -7.1) 0.0002 -15.5 (-22.9, ‐8.1) <0.0001 

 
Hb (1 g/dL)║ +3.79 (+2.49, +5.09) <0.0001 +2.99 (+1.61, +4.36) <0.0001 

 
Transfusions (yes vs no)¶ -13.0 (-19.3, -6.6) 0.0002 -8.3 (-15.1, -1.6) 0.017 

 
Time from baseline (1 month) -0.10 (-0.47, +0.27) 0.60 -0.21 (-0.59, +0.16) 0.26 

QOL-E, 
Social 

Age (1 year) -0.46 (-0.83, -0.08) 0.017 -0.26 (-0.63, +0.11) 0.17 

 
Charlson’s index (2-5 vs 0-1)§ -15.3 (-24.4, -6.3) 0.0011 -15.6 (-24.3, -6.9) 0.0005 

 
Hb (1 g/dL)║ +2.42 (+1.10, +3.74) 0.0003 +2.15 (+0.79, +3.52) 0.0021 

 
Transfusions (yes vs no)¶ -8.1 (-14.2, -2.1) 0.0098 -6.7 (-12.9, -0.4) 0.037 

 
Marital status (married vs single) -9.3 (-17.9, -0.6) 0.036 -9.8 (-18.0, -1.6) 0.019 

 
Time from baseline (1 month) -0.37 (-0.72, -0.02) 0.037 -0.42 (-0.76, -0.08) 0.014 

QOL-E, 
Fatigue 

Age (1 year) -0.17 (-0.33, -0.00) 0.046 -0.04 (-0.20, +0.11) 0.57 

 
Charlson’s index (2-5 vs 0-1)§ -7.8 (-11.6, -3.9) 0.0001 -8.6 (-12.3, -4.8) <0.0001 

 
Hb (1 g/dL)║ +1.50 (+0.92, +2.07) <0.0001 +1.45 (+0.89, +2.01) <0.0001 

 
Transfusions (yes vs no)¶ -3.8 (-6.5, -1.2) 0.0063 -2.6 (-5.4, +0.2) 0.064 

 
Gender (male vs female) +2.0 (-1.4, +5.4) 0.24 +3.3 (+0.2, +6.4) 0.038 

 
Time from baseline (1 month) -0.08 (-0.23, +0.07) 0.28 -0.11 (-0.25, +0.04) 0.16 

QOL-E, MDS 
specific 

Age (1 year) -0.21 (-0.42, +0.00) 0.053 -0.03 (-0.23, +0.17) 0.80 

 
Charlson’s index (2-5 vs 0-1)§ -8.0 (-13.1, -3.0) 0.0021 -8.8 (-13.5, -4.1) 0.0003 

 
Hb (1 g/dL)║ +1.94 (+1.23, +2.65) <0.0001 +1.53 (+0.81, +2.26) <0.0001 

 
Transfusions (yes vs no)¶ -7.9 (-11.2, -4.6) <0.0001 -6.8 (-10.2, -3.5) 0.0002 

 
Time from baseline (1 month) -0.33 (-0.50, -0.16) 0.0002 -0.38 (-0.55, -0.22) <0.0001 

*scaled from 0 (worst possible value) to 100 (best possible value); †variables with p<0.05 are included in the basic model, for 
other factors the reported p-value tests the addition to this model; ‡mean difference of predicted dependent variable between 
levels (first - second) of binomial factors or for each 1-unit increase of quantitative factors; §at baseline; ║ at each visit; ¶ any trans-
fusion within 3 months before the day of visit. 
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which was statistically significant in all models, 
may actually be due in part to the fact that aver-
age Hb levels measured at visits in transfused 
patients were considerably lower than in pa-
tients not given transfusions. However, the mul-
tivariate effect of transfusion, after adjustment 
for Hb, was generally reduced although remain-
ing above statistical significance in most mod-
els. This multivariate effect may be viewed as 
the effect of transfusion per se, i.e. the impact 
of undergoing this disturbing procedure, rather 
than of the anemia associated with the need of 
transfusions. 
 
The presence of more than one co-morbid con-
dition was also strongly associated with poor 
QOL, independent of Hb levels or transfusion 
need. Co-morbidities represent a prognostic 
factor for numerous disease states and were 
shown to be a major determinant of QOL in our 
patient sample. Unlike transfusion status, the 
size of the univariate and multivariate effects of 
co-morbidity were similar, suggesting that this 

variable and Hb were largely not confounded. 
 
Age was inversely associated only with the QOL-
E physical score in multivariate analysis. Marital 
status maintained an importance in determining 
QOL-E social scores in this elderly patient popu-
lation at multivariate analysis. 
 
The proportion of drop-outs in the study was 
larger than expected, attrition being caused 
more often by death or medical reasons in pa-
tients who were transfusion-dependent at base-
line and more often by loss to follow-up in pa-
tients who were transfusion-free at baseline. 
The main analyses of QOL were conducted us-
ing likelihood-based mixed-effect linear regres-
sion models for repeated measures that allow 
the inclusion of subjects with missing data. This 
method provides adjustment to the extent that 
the probability of missing a value is related to 
measured data (earlier measures of the same 
variable and subject characteristics included in 
analysis models), yielding unbiased estimates 

Table 4. Predictive factors of LASA and EQ-5D VAS 
QOL index* Factor Univariate analysis Multivariate analysis† 

   Effect (95% CI)‡ p value Effect (95% CI)‡ p value 

LASA, 
Energy 

Age (1 year) -0.34 (-0.55, -0.13) 0.0017 -0.20 (-0.41, +0.01) 0.059 

 Charlson’s index (2-5 vs 0-1)§ -5.2 (-10.4, +0.1) 0.056 -4.8 (-9.8, +0.2) 0.060 

 Hb (1 g/dL)║ +3.12 (+2.24, +3.99) <0.0001 +3.12 (+2.24, +3.99) <0.0001 

 Transfusions (yes vs no)¶ -8.2 (-12.4, -3.9) 0.0005 -2.4 (-7.1, +2.2) 0.29 

 Time from baseline (1 month) +0.04 (-0.21, +0.29) 0.78 -0.02 (-0.26, +0.22) 0.87 

LASA, 
Activity 

Age (1 year) -0.40 (-0.63, -0.17) 0.0008 -0.18 (-0.41, +0.04) 0.11 

 Charlson’s index (2-5 vs 0-1)§ -9.2 (-15.0, -3.4) 0.0019 -9.2 (-14.6, -3.9) 0.0009 

 Hb (1 g/dL)║ +3.02 (+2.09, +3.94) <0.0001 +2.48 (+1.48, +3.47) <0.0001 

 Transfusions (yes vs no)¶ -9.8 (-14.2, -5.3) <0.0001 -5.5 (-10.3, -0.8) 0.023 

 Time from baseline (1 month) -0.15 (-0.39, +0.10) 0.25 -0.22 (-0.46, +0.02) 0.074 

LASA, 
General 

Age (1 year) -0.36 (-0.58, -0.14) 0.0015 -0.16 (-0.38, +0.05) 0.14 

 Charlson’s index (2-5 vs 0-1)§ -7.0 (-12.5, -1.4) 0.014 -6.7 (-11.9, -1.5) 0.011 

 Hb (1 g/dL)║ +3.16 (+2.27, +4.04) <0.0001 +3.13 (+2.26, +4.01) <0.0001 

 Transfusions (yes vs no)¶ -9.1 (-13.4, -4.8) <0.0001 -4.4 (-9.0, +0.2) 0.060 

 Time from baseline (1 month) -0.04 (-0.28, +0.21) 0.78 -0.10 (-0.34, +0.14) 0.41 

EQ-5D, 
Health 
state VAS 

Age (1 year) -0.33 (-0.52, -0.15) 0.0004 -0.15 (-0.32, +0.03) 0.099 

 Charlson’s index (2-5 vs 0-1)§ -9.6 (-14.0, -5.2) <0.0001 -9.9 (-14.1, -5.7) <0.0001 

 Hb (1 g/dL)║ +2.13 (+1.49, +2.77) <0.0001 +1.77 (+1.12, +2.43) <0.0001 

 Transfusions (yes vs no)¶ -6.4 (-9.5, -3.3) 0.0002 -4.4 (-7.5, -1.3) 0.0062 

 Time from baseline (1 month) -0.12 (-0.30, +0.06) 0.19 -0.17 (-0.35, +0.01) 0.057 
*scaled from 0 (worst possible value) to 100 (best possible value); †variables with p<0.05 are included in the basic model, for 
other factors the reported p-value tests the addition to this model; ‡mean difference of predicted dependent variable between 
levels (first - second) of binomial factors or for each 1-unit increase of quantitative factors; §at baseline; ║at each visit; ¶any trans-
fusion within 3 months before the day of visit. 
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when the data are missing at random [27, 28], 
i.e. the probability of missing a value is related 
only to measured data, and is superior to other 
methods in accounting for drop-outs [29]. How-
ever, as can be judged from the reasons of 
study discontinuation, the QOL data in our study 
were likely not missing at random. In the on-
cological setting, where a substantial amount of 
missing data is caused by patient withdrawal, 
the estimates of QOL changes over time were 
consistently more pessimistic than those ob-
tained assuming that the data were missing at 
random [30, 31] However, the main purpose of 
QOL data analysis in this study was to show the 
association of QOL with various demographic 
and clinical characteristics measured during 
observation. This association was essentially 
independent of time from diagnosis. Therefore it 
can reasonably be assumed that losses due to 
attrition did not appreciably alter the estimate 
of the effects that demographic and clinical 
characteristics have on patient QOL. 
 
Both general-purpose VAS measures and QOL-E, 
were used to assess QOL in this study. The con-

sistency and validity of the instru-
ments were verified and confirmed. 
 
The patients’ self-assessed QOL gen-
erally agreed with scores generated 
by their physicians using the QOL-E 
and LASA instruments. When a sig-
nificant difference existed, especially 
for the LASA measures, the physi-
cians were more inclined to produce 
systematic optimistic errors. The er-
ror persisted, suggesting that physi-
cians did not seem to improve their 
understanding of their patients over 
time. Furthermore, patients were 
frequently allocated in a good ECOG 
PS group, though experiencing poor 
QOL, which has been recently de-
scribed in the elderly AML patient 
population [32]. A similar phenome-
non has been observed when physi-
cians estimate prognosis for patients 
in palliative care programs, the num-
ber of overoptimistic predictions out-
numbering overpessimistic predic-
tions of survival by a factor of 2- to 4-
fold [33, 34]. The peril may arise 
when such patients are included in 
clinical trials in which the enrolment 
criteria includes ECOG PS scores.  
 

For MDS patients, the disturbance caused by 
protocol-derived frequent hospital visits was 
revealed in a recent report [35]. In the present 
study, the same disturbance was underesti-
mated by clinicians. It is thus recommended 
that this particular problem be properly as-
sessed before entering patients into trials. 
 
In conclusion, the assessment of PROs is man-
datory in patient care. When offering experimen-
tal drugs or palliative therapy, defined by the 
World Health Organization as "an approach 
which improves QOL of patients and their fami-
lies facing life-threatening illness, through the 
prevention and relief of suffering by means of 
early identification and impeccable assessment 
and treatment of pain and other problems, 
physical, psychosocial and spiritual [36], an 
attentive evaluation of QOL would improve pa-
tient well-being particularly in the palliative care 
setting”. 
 
Acknowledgments 
 
This study was sponsored by Janssen-Cilag SpA 

Figure 2. A. Distribution of QOL-E physical scores in patients (n=94) 
with ECOG PS = 0 at baseline; B. Distribution of QOL-E physical 
scores in patients (n=44) with ECOG PS = 1 at baseline; C. Distribu-
tion of QOL-E physical scores in patients (n=10) with ECOG PS = 2 at 
baseline. 

 



Quality of life in myelodysplastic syndromes  

 
 
145                                                                                                              Am J Blood Res 2012;2(2):136-147 

(Italy). 
 
Conception and design: Esther Natalie Oliva, 
Carlo Finelli, Maria Antonietta Aloe Spiriti, 
Valeria Santini. Provision of study materials or 
patients: Esther Natalie Oliva, Carlo Finelli, 
Valeria Santini, Antonella Poloni, Patrizia Cufari, 
Vincenzo Liso, Daniela Cilloni, Adelmo Terenzi, 
Patrizia Guglielmo, Alessandro Levis, Riccardo 
Ghio, Pellegrino Musto, Agostino Cortelezzi, 
Giampietro Semenzato, Cristina Clissa, Teresa 
Lunghi, Silvia Trappolini, Valentina Gaidano, 
Flavia Salvi, Gianluigi Reda, Oreste Villani, 
Gianni Binotto, Elena Cavalieri, Maria Antonietta 
Aloe Spiriti. Collection and assembly of data: 
Esther Natalie Oliva, Carlo Finelli, Valeria 
Santini, Antonella Poloni, Vincenzo Liso, Daniela 
Cilloni, Adelmo Terenzi, Stefana Impera, 
Alessandro Levis, Riccardo Ghio, Pellegrino 
Musto, Agostino Cortelezzi, Giampietro 
Semenzato, Cristina Clissa, Teresa Lunghi, 
Silvia Trappolini, Valentina Gaidano, Flavia 
Salvi, Gianluigi Reda, Oreste Villani, Gianni 
Binotto, Elena Cavalieri, Maria Antonietta Aloe 
Spiriti. Data analysis and interpretation: Studio 
Associato Airoldi, Cicogna e Ghirri (Italy), Esther 
Natalie Oliva, Carlo Finelli, Maria Antonietta Aloe 
Spiriti. Manuscript writing: Esther Natalie Oliva, 
Carlo Finelli, Maria Antonietta Aloe Spiriti. Final 
approval of manuscript: Esther Natalie Oliva, 
Carlo Finelli, Valeria Santini, Antonella Poloni, 
Vincenzo Liso, Daniela Cilloni, Adelmo Terenzi, 
Stefana Impera, Alessandro Levis, Riccardo 
Ghio, Pellegrino Musto, Agostino Cortelezzi, 
Giampietro Semenzato, Maria Antonietta Aloe 
Spiriti. 
 
Disclosures of potential conflicts of interest 
 
Esther Natalie Oliva received honoraria from 
Celgene and Novartis; Valeria Santini received 
honoraria from Celgene, Janssen-Cilag and No-
vartis; Pellegrino Musto disclosed advisory rela-
tionship and honoraria for Janssen-Cilag. All the 
other authors indicated no potential conflicts of 
interest. 
 
Address correspondence to: Dr. Esther Oliva, Azienda 
Ospedaliera "Bianchi-Melacrino-Morelli", Divisione 
Ematologia, Reggio Calabria, Italy. Tel: +39 0965-
397222. E-mail: estheroliva@hotmail.com 
 
References 
 
[1] Vogelzang NJ, Breitbart W, Cella D, Curt GA, 

Groopman JE, Horning SJ, Itri LM, Johnson DH, 
Scherr SL, Portenoy RK. Patient, caregiver, and 

oncologist perceptions of cancer-related fa-
tigue: results of a tripart assessment survey. 
The Fatigue Coalition. Semin Hematol 1997; 
34: 4-12. 

[2] Vardiman JW, Thiele J, Arber DA, Brunning RD, 
Borowitz MJ, Porwit A, Harris NL, Le Beau MM, 
Hellström-Lindberg E, Tefferi A, Bloomfield CD. 
The 2008 revision of the World Health Organi-
zation (WHO) classification of myeloid neo-
plasms and acute leukemia: rationale and im-
portant changes. Blood 2009; 114: 937-951. 

[3] Greenberg P, Cox C, LeBeau MM, Fenaux P, 
Morel P, Sanz G, Sanz M, Vallespi T, Hamblin T, 
Oscier D, Ohyashiki K, Toyama K, Aul C, Mufti 
G, Bennett J. International scoring system for 
evaluating prognosis in myelodysplastic syn-
dromes. Blood 1997; 89: 2079-2088. Erratum 
in Blood 1998; 91: 1100.  

[4] Jansen AJG, Essink-Bot ML, Beckers EAM, Hop 
WC, Schipperus MR, Van Rhenen DJ. Quality of 
life measurement in patients with transfusion-
dependent myelodysplastic syndromes. Br J 
Haematol 2003; 121: 270-274. 

[5] Spiriti MA, Latagliata R, Niscola P, Cortelezzi A, 
Francesconi M, Ferrari D, Volpe E, Clavio M, 
Grossi A, Reyes MT, Musto P, Mitra ME, Azzarà 
A, Pagnini D, D'Arena G, Spadano A, Balleari E, 
Pecorari P, Capochiani E, De Biasi E, Perego D, 
Monarca B, Pisani F, Scaramella G, Petti MC. 
Impact of a new dosing regimen of epoetin alfa 
on quality of life and anemia in patients with 
low-risk myelodysplastic syndrome. Ann 
Hematol 2005; 84: 167-176. 

[6] Oliva EN, Dimitrov BD, D'Angelo A. A new tool 
for the assessment of quality of life (QOL) in 
myelodysplastic syndrome (MDS). Blood 2001; 
98: 427a. 

[7] Oliva EN, Dimitrov BD, Benedetto F, D'Angelo A, 
Nobile F. Hemoglobin level threshold for car-
diac remodeling and quality of life in myelodys-
plastic syndrome. Leukemia Res 2005; 29: 
1217-1219. 

[8] Hellström-Lindberg E. Update on supportive 
care and new therapies: immunomodulatory 
drugs, growth factors and epigenetic-acting 
agents. Hematology Am Soc Hematol Educ 
Program 2005; 161-166. 

[9] Ria R, Moschetta M, Reale A, Mangialardi G, 
Castrovilli A, Vacca A, Dammacco F. Managing 
myelodysplastic symptoms in elderly patients. 
Clin Interv Aging 2009; 4: 413-423. 

[10] Santini V, Alessandrino PE, Angelucci E, Barosi 
G, Billio A, Di Maio M, Finelli C, Locatelli F, 
Marchetti M, Morra E, Musto P, Visani G, Tura 
S; Italian Society of Hematology. Clinical man-
agement of myelodysplastic syndromes: update 
of SIE, SIES, GITMO practice guidelines. Leuk 
Res 2010; 34: 1576-1588. 

[11] Stasi R, Abruzzese E, Lanzetta G, Terzoli E, 
Amadori S. Darbepoetin alfa for the treatment 
of anemic patients with low- and intermediate-1
-risk myelodysplastic syndromes. Ann Oncol 



Quality of life in myelodysplastic syndromes  

 
 
146                                                                                                              Am J Blood Res 2012;2(2):136-147 

2005; 16: 1921-1927. 
[12] Balleari E, Rossi E, Clavio M, Congiu A, Gobbi 

M, Grosso M, Secondo V, Spriano M, Timitilli S, 
Ghio R. Erythropoietin plus granulocyte colony-
stimulating factor is better than erythropoietin 
alone to treat anemia in low-risk myelodysplas-
tic syndromes: results from a randomized sin-
gle-centre study. Ann Hematol 2006; 85: 174-
180. 

[13] Casadevall N, Durieux P, Dubois S, Hemery F, 
Lepage E, Quarré MC, Damaj G, Giraudier S, 
Guerci A, Laurent G, Dombret H, Chomienne C, 
Ribrag V, Stamatoullas A, Marie JP, Vekhoff A, 
Maloisel F, Navarro R, Dreyfus F, Fenaux P. 
Health, economic, and quality-of-life effects of 
erythropoietin and granulocyte colony-
stimulating factor for the treatment of myelo-
dysplastic syndromes: a randomized, controlled 
trial. Blood 2004; 104: 321-327. 

[14] Jädersten M, Malcovati L, Dybedal I, Della Porta 
MG, Invernizzi R, Montgomery SM, Pascutto C, 
Porwit A, Cazzola M, Hellström-Lindberg E. 
Erythropoietin and granulocyte-colony stimulat-
ing factor treatment associated with improved 
survival in myelodysplastic syndrome. J Clin 
Oncol 2008; 26: 3607-3613. 

[15] Park S, Grabar S, Kelaidi C, Beyne-Rauzy O, 
Picard F, Bardet V, Coiteux V, Leroux G, Lepelley 
P, Daniel MT, Cheze S, Mahé B, Ferrant A, Ra-
voet C, Escoffre-Barbe M, Adès L, Vey N, Aljas-
sem L, Stamatoullas A, Mannone L, Dombret H, 
Bourgeois K, Greenberg P, Fenaux P, Dreyfus F; 
GFM group (Groupe Francophone des Myélo-
dysplasies). Predictive factors of response and 
survival in myelodysplastic syndrome treated 
with erythropoietin and G-CSF: the GFM experi-
ence. Blood 2008; 111: 574-582. 

[16] Musto P, Villani O, Martorelli MC, Pietrantuono 
G, Guariglia R, Mansueto G, D'Auria F, Grieco V, 
Bianchino G, Sparano A, Zonno A, Lerose R, 
Sanpaolo G, Falcone A. Response to recombi-
nant erythropoietin alpha, without the adjunct 
of granulocyte-colony stimulating factor, is as-
sociated with a longer survival in patients with 
transfusion-dependent myelodysplastic syn-
drome. Leuk Res 2010; 34: 981-985. 

[17] Greenberg PL, Sun Z, Miller KB, Bennett JM, 
Tallman MS, Dewald G, Paietta E, van der Jagt 
R, Houston J, Thomas ML, Cella D, Rowe JM. 
Treatment of myelodysplastic syndrome pa-
tients with erythropoietin with or without granu-
locyte colony-stimulating factor: results of a 
prospective randomized phase 3 trial by the 
Eastern Cooperative Oncology Group (E1996). 
Blood 2009; 114: 2393-2400. 

[18] Cheson BD, Bennett JM, Kantarjian H, Pinto A, 
Schiffer CA, Nimer SD, Löwenberg B, Beran M, 
de Witte TM, Stone RM, Mittelman M, Sanz GF, 
Wijermans PW, Gore S, Greenberg PL; World 
Health Organization(WHO) international work-
ing group. Report of an international working 
group to standardize response criteria for 

myelodysplastic syndromes. Blood 2000; 96: 
3671-3674. 

[19] Cheson BD, Greenberg PL, Bennett JM, Lowen-
berg B, Wijermans PW, Nimer SD, Pinto A, 
Beran M, de Witte TM, Stone RM, Mittelman M, 
Sanz GF, Gore SD, Schiffer CA, Kantarjian H. 
Clinical application and proposal for modifica-
tion of the International Working Group (IWG) 
response criteria in myelodysplasia. Blood 
2006; 108: 419-425. 

[20] Pinchon DJ, Stanworth SJ, Dorée C, Brunskill S, 
Norfolk DR. Quality of life and use of red cell 
transfusion in patients with myelodysplastic 
syndromes. A systematic review. Am J Hematol 
2009; 84: 671-677. 

[21] Charlson ME, Pompei P, Ales K, MacKenzie CR. 
A new method of classifying prognostic comor-
bidity in longitudinal studies: development and 
validation. J Chron Dis 1987; 40: 373-383. 

[22] Zubrod CG, Sheiderman MA, Frei E. Appraisal of 
methods for the study of chemotherapy in man: 
comparative therapeutic trial of nitrogen mus-
tard and triethylene thiophosphoramide. J 
Chron Dis 1960; 11: 7-33. 

[23] Cheung K, Oemar M, Oppe M, Rabin R. EQ-5D 
User Guide, Version 4.0, April 2011. EuroQOL 
Group Available from URL: http://
www.euroqol.org/eq-5d/publications [accessed 
January 16, 2012]. 

[24] Dolan P. Modeling valuations for EuroQol 
health status. Med Care 1997; 35: 1095-1098. 

[25] Fallowfield L, Gagnon D, Zagari M, Cella D, 
Bresnahan B, Littlewood TJ, McNulty P, Gor-
zegno G, Freund M; Epoetin Alfa Study Group. 
Multivariate regression analyses of data from a 
randomised, double-blind, placebo-controlled 
study confirm quality of life benefit of epoetin 
alfa in patients receiving non-platinum chemo-
therapy. Br J Cancer 2002; 87: 1341-1353. 

[26] Littell RC, Pendergast J, Natarajan R. Tutorial in 
biostatistics - Modelling covariance structure in 
the analysis of repeated measures data. Stat 
Med 2000; 19: 1793-1819. 

[27] Little RJ, Raghunathan T. On summary meas-
ures analysis of the linear mixed effects model 
for repeated measures when data are not miss-
ing completely at random. Stat Med 1999; 18: 
2465-2478. 

[28] Donaldson GW, Moinpour CM. Learning to live 
with missing quality-of-life data in advanced-
stage disease trials. J Clin Oncol 2005; 23: 
7380-7384. 

[29] Mallinckrodt CH, Clark WS, David SR. Account-
ing for dropout bias using mixed-effects mod-
els. J Biopharm Stat 2001; 11: 9-21. 

[30] Fairclough DL, Gagnon DD, Zagari MJ, Mar-
schner N, Dicato M; Epoetin Alfa Study Group. 
Evaluation of quality of life in a clinical trial with 
nonrandom dropout: the effect of epoetin alfa 
in anemic cancer patients. Qual Life Res 2003; 
12: 1013-1027. 

[31] Alibhai SMH, Leach M, Kermalli H, Alibhai SMH, 



Quality of life in myelodysplastic syndromes  

 
 
147                                                                                                              Am J Blood Res 2012;2(2):136-147 

Leach M, Kermalli H. The impact of acute mye-
loid leukemia and its treatment on quality of 
life and functional status in older adults. Crit 
Rev Oncol Hematol 2007; 64: 19-30. 

[32] Oliva EN, Nobile F, Alimena G, Ronco F, Spec-
chia G, Impera S, Breccia M, Vincelli I, Carmos-
ino I, Guglielmo P, Pastore D, Alati C, Latagliata 
R. Quality of life in elderly patients with acute 
myeloid leukemia: patients may be more accu-
rate than physicians. Haematologica 2011; 96: 
696-702. 

[33] Christakis N, Lamont E. Extent and determi-
nants of error in doctors' prognoses. BMJ 2000; 
320: 469-473. 

[34] Viganò A, Doran M, Bruera E, Suarez-Alzamor 
ME. The relative accuracy of the clinical estima-
tion of the duration of life for patients with end 
of life cancer. Cancer 1999; 86: 170-176. 

[35] Oliva EN, Nobile F, Alimena G, Specchia G, Da-
nova M, Rovati B, Ronco F, Impera S, Risitano 
A, Alati C, Breccia M, Carmosino I, Vincelli I, 
Latagliata R. Darbepoetin alfa for the treatment 
of anemia of myelodysplastic syndromes: effi-
cacy and quality of life. Leuk Lymphoma 2010; 
51: 1007-1014. 

[36] WHO Definition of Palliative Care. Geneva, Swit-
zerland: World Health Organization, 2002. 
Available at http://www.who.int/cancer/
palliative/definition/en/ [Accessed January 16, 
2012]. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


