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Supplemental Table S1. Information on EQ-5D composite scores. 

EuroQol Visual Analogue Scale (EQ-VAS) 

• The EuroQol visual analogue scale (EQ-VAS) aims to capture a respondents self-reported perception and rating of 

their own overall current health on a scale from 0-100, whereby 100 is labelled as ‘The best health you can 

imagine’ and 0 as ‘The worst health you can imagine’.  

Level Sum Score (LSS) 

• The Level Sum Score (LSS) summarizes an EQ-5D profile by simply adding up the numerical values of the 
responses (levels) of each of the five questions (i.e. dimensions), treating each levels label as if it were a number 
rather than a categorical description 1. The responses 2 (Moderate problems…) of the 3L questionnaire and 3 
(Moderate problems…) of the 5L questionnaire are identical, as are the responses 3 (Unable to…) of the 3L 
questionnaire and 5 (Unable to…) of the 5L questionnaire (please see sample questionnaires in English language in 
Chapter 4). Thus, the 3L responses were mapped to the 5L responses as follows: 1-> 1, 2 -> 3, and 3 -> 5, to be able 
to analyse both the 3L and 5L questionnaires conjointly. 

EQ-5D Index values 

• EQ-5D profile data can be supplemented by using a ‘scoring’ or ‘weighting’ system to convert profile data to a 

single number, the ‘EQ-5D values’, also called ‘EQ-5D index’ 1. Responses to each dimension are recorded as single 

digit numbers (from 1-3 for the EQ-5D-3L and 1-5 for the EQ-5D-5L) used as labels to numerically describe the 

severity level selected in each question. The digits for the five dimensions can be combined to a 3- or 5-digit code 

that refers to one of 243 (3^5 in the case of EQ-5D-3L) or one of 3125 (5^5 in the case of EQ-5D-5L) possible 

unique health states. They have no numeric properties (i.e. one cannot assume that the state 21111 is better than the 

state 13111).1 Therefore, an appropriate ‘value set’ or 'tariff’ is needed to derive a ‘summary index score’.  

• An EQ-5D ‘value set’ is a collection of index values for all possible EQ-5D profiles or health states.2 It is generated 

by standardized valuation procedures in which a representative sample of the general population of a country or 

region is asked to place a preference-based value on certain EQ-5D health states (i.e. to imagine living with various 

health problems).2  

• EQ-5D-3L and EQ-5D-5L each have different value sets which provide weights for each of the health states 

according to the preferences of the general population of the specific country or region.3 These quality of life weights 

or utilities are constructed to lie on a scale anchored by the value of 1, whereby 1 is ‘Best imaginable health’ and 0 

is ‘death’.1 Of note, negative index values are also possible, which correspond to states valued to be ‘worse than 

death’ by the respondents. 

• An internationally standardized valuation technology study protocol with improved methods for health state 

valuation and accompanying computer-based valuation software (the EuroQol-Valuation Technology (EQ-VT)) 

was developed by the EuroQol Group to create standard value sets for the EQ-5D-5L and to enable international 

comparability. EQ-VT prescribes the use of the composite time trade-off valuation technique complemented by a 

discrete-choice experiment. When linked to an appropriate value set (of the same or similar geographic region as 

the sample population), the responses to the EQ-5D dimensions can be converted to a single summary number called 

an ‘index value’. The index value reflects how good or bad the respective unique health state is, according to the 

preferences of the general population of a country/region. Other terms for index value frequently used in the 

literature are ‘preference weights’, ‘preference-based values’, ‘utilities’ and ‘QALY weights’. Comparative 

performance across groups of individuals (or patient groups) is driven by differences in the descriptive system and 

the associated country/region specific value sets.  

• Of note, any ‘value set’ used to summarize EQ-5D data, can be expected to “introduce an exogenous source of 

variance into statistical inference”.4  
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Supplemental Table S2. Comparison of EQ-VAS and EQ-5D index values in patients with MDS/AML. 

 
First author 

Year 
published 

Patients, 
n 

 
Disease 

EQ-5D, 
type 

EQ-VAS, 
Mean (SD) 

Index value, 
Mean (SD) 

Index value, 
Median (IQR) 

Impact on time-to-event endpoint 

MDS         
   Szende A.5 2009 47 MDS 3L NR 0.78 (NR) NR NR 
   Oliva E.6 2012 148 MDS 3L 60 (20) NR 0.74 (0.62-0.85) NR 
   Stauder R.7 2018 1683 Lower-risk MDS 3L 69.6 (20.1) 0.74 (0.23) NR NR 
   de Swart L.8 2020 NR Lower-risk MDS 3L 70.5 (19.7) NR NR EQ-5D-3L index was significantly associated 

with progression free survival in univariate 
analysis 

   Pleyer L. 2022 162 MDS/CMML 5L 64.4 (21.2) 0.79 (0.3) 0.88 (0.73-0.95) EQ-5D-5L index, LSS and EQ-VAS were 
significantly associated with overall survival and 

the likelihood to respond to azacitidine in 
univariate analysis; EQ-5D-5L index was 

significantly associated with overall survival, 
time with clinical benefit and time to next 

treatment in multivariate-adjusted analyses. LSS 
was significantly associated with the likelihood to 

respond to azacitidine in multivariate analysis. 
AML         
   Uyl-de Groot C.A.9  1998 NR 

NR 
AML 3L 70.6 (NR) 

64.8 (NR) 
NR 
NR 

NR 
NR 

NR 

   Slovacek L.10 2007 NR AML 3L 67.5 (NR) NR NR NR 
   Leunis A.11 2014 88 AML 3L 74.6 (17.4) 0.82 (17.4) NR NR 
   Kurosowa S.12 2015 392 AML 3L NR NR NR NR 
   van Dongen-Leunis, A.13 2016 111 AML 5L NR 0.81 (0.22) 0.87 (NR-NR) NR 
   Mamolo C.14 2019 NR AML 3L 61.2 (NR) 0.74 (NR) NR NR 
   Horvath Walsh L.15 2019 75 AML 3L 61.2 (NR) 0.74 NR NR 
   Yu H.16 2020 NR/168 

NR/168 
AML 3L 

5L 
76.9 (15.1) 0.829 (0.16) 

0.786 (0.25) 
NR 
NR 

NR 

   Peipert J.17 2020 307 AML 5L 61.9 (20.1) 0.67 (0.26) NR NR 
   Pratz KW.18 2022 642 AML 5L NR NR NR NR 
   Pleyer L. 2022 110 AML 5L 64.7 (21.7) 0.83 (0.2) 0.89 (0.76-0.98) EQ-5D-5L index, LSS and EQ-VAS were 

significantly associated with overall survival and 
the likelihood to respond to azacitidine in 
univariate analysis; EQ-5D-5L index was 

significantly associated with overall survival, 
time with clinical benefit and time to next 

treatment in multivariate-adjusted analyses. LSS 
was significantly associated with the likelihood to 

respond to azacitidine in multivariate analysis. 

NR indicates not reported. 
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Supplemental Table S3. Contributions of participating centres. 

 
Participating centres 

 
Patients, n 

EQ5D 
questionnaires, n 

Cycles  
azacitidine, n 

Questionnaires 
not evaluable, n1 

Wilhelminen 2 2 84 0 
Steyr 3 3 50 0 
Krems 4 4 61 0 
Leoben 4 5 39 0 
Wels 29 109 310 0 
Innsbruck 70 387 695 0 
Salzburg 160 946 2900 6 
TOTAL 272 1456 4139 6 

1No questions answered (empty questionnaire). 
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Supplemental Table S4. Choice of appropriate value set region, value set and population norm. 

Choice of value set region 

• EuroQol Group’s recommendation to select a value set that most closely approximates the region/country under 
investigation.3,19,20 

• Several groups have concluded that country or region specific value-sets should be used whenever possible.21,22 23 
• No EQ-5D value set exists for Austria, neither for 3L nor for 5L.  
• Germany is a neighbouring country, where inhabitants speak the same language, have a similar standard of living, 

a similar political and social system, and a similar socioeconomic background. Hence, similar values may be 
assumed. 

 After prior consultation with EuroQol, it was decided to select a value set generated in Germany. 

Choice of crosswalk direction and of German value set 

• Many more 5L questionnaires than 3L questionnaires were available. 
• Comparative performance of the 5L versus the 3L suggests that the 5L is an improvement upon the 3L due to the 

observation of (i) reduced ceiling effects and of (ii) an enhanced discriminative capacity for the detection of 
distinctions.24,25 

• The German cohort used to generate the ‘EQ-5D-3L German value set’ consisted of only n=339 individuals.23 
• The data published by Greiner et al. was collected between 1997-1998 and is thus more than two decades old. It 

may no longer reflect the current preferences of the general German population. 
• Modelling by Greiner et al. did not include the combined use of time trade-off and discrete-choice experiment 

methods, as suggested by EuroQol. 
• In general, inconsistent study designs and methods were used to generate value sets for the EQ-5D-3L 

instrument.26,27 
• The United Kingdom National Institute for Health and Care Excellence (NICE) recommends the use of an updated 

international standard protocol for generating value sets.28 
• A German value set for the EQ-5D-5L was recently published in 2018, included n=1.158 participants and was the 

first to implement the most up-to-date internationally standardized EuroQol-Valuation Technology (EQ-VT) 
version 2.0.29 

• EuroQol recommended the conversion of 3L to 5L data, i.a. because the report by Ludwig et al. used the 
standardized EQ-VT version 2.0. 

• Each level of the EQ-5D-5L value set can be ascribed a certain utility weight that is consistent throughout (as 
opposed to the 3L value set).29 

 After prior consultation with EuroQol, it was decided to use the reverse-crosswalk tool kindly provided by 
EuroQol on November 16 2020, and the value set published by Ludwig et al for this study.29 

Choice of population norm 

• No EQ-5D population norm data exist for Austria.  
• Five publications of German population norms were published at the time of writing.  

o Huber et al. published data for the general German population using the EQ-5D-5L questionnaire but did not 
include EQ-5D-5L index values or provide data on patients stratified by numbers of comorbidities.30  

o König et al. used the EQ-5D-3L.31 
o Hinz et al. used the EQ-5D-3L.32 
o The data published for the general German population by Hinz et al.33 several years later used EQ-5D-5L 

questionnaires, but applied a 3L value set using the crosswalk published by van Hout et al.34 In addition, they 
included very few patients that were older than 60 years of age, and did not stratify their data by the number of 
comorbidities.33 

o Grochtdreis et al.35 This publication is the first to use the German value set published by Ludwig et al.,29 which 
in turn is the first published value set using the most up-to-date internationally standardized and recommended 
EQ-VT version 2.0.28  

 After prior consultation with EuroQol, it was decided to use the German population norm that was recently 
published by Grochtdreis et al.35 The authors kindly provided additional data, that was not included in their 
publication. 

Minimally important differences (MID) 

• To determine whether the thresholds for the dichotomised analysis yielded at least minimally important differences 
(MID), we compared the estimated model coefficients (which represent an estimated difference caused by clearing 
the threshold) in the linear mixed-effect models with existing guidelines for MID in the LSS (+/- 1.0), EQ-VAS (+/- 
7 points),36 and EQ-5D-5L index (+/-0.083).37 
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Supplemental Table S5. Further statistical details. 

Definition of outcomes 

• Marrow response was defined according to current response criteria for MDS/CMML38 and AML39 and was assessed at each 
bone marrow evaluation.  

• Haematologic improvement was assessed according to the current International Working Group (IWG) Criteria 200638 
(appendix p5). Haematologic improvement was assessed on day 1 of each azacitidine cycle for all patients. 

• Overall survival was defined as the time from the first day of azacitidine treatment to death from any cause. Patients still alive or 
lost to follow-up were censored at last follow-up. 

• Time with clinical benefit was defined as the time from the first day of azacitidine treatment to permanent treatment 
discontinuation due to any cause. Patients still alive or lost to follow-up and who had not terminated treatment with azacitidine 
were censored at last follow-up. 

• Time to next treatment as surrogate for the cessation of treatment benefit was defined as the time from the first day of azacitidine 
treatment to the first day of the next (ensuing) treatment or death. Patients still alive or lost to follow-up and who had received no 
next treatment were censored at last follow-up. 

Cox regression models 

• Cox regression models for time-to-event endpoints were applied to identify and account for possible interrelations between 
predictors. Baseline characteristics with a predefined p-value of <0.1 in univariate Cox-regression for association with overall 
survival were entered into the multivariate Cox regression model (appendix p7). After stepwise selection, six variables 
remained in the final model (appendix p8) and were used for multivariate adjustment of Kaplan-Meier curves and linear mixed-
effect modelling: ECOG-PS, number of comorbidities, platelet count ≤30 G/L or transfusion dependence, peripheral blood 
blasts, azacitidine treatment line, and azacitidine dose in cycle one. 

Linear mixed-effect modelling (LMM) 

• To identify variables that might be associated with patient reported outcomes, linear mixed-effect modelling was utilized, with 
patient identity as the grouping variable (a simple correlation analysis was not possible due to the data structure, typically 
incorporating several measurements per patient which cannot be assumed to be independent). Linear mixed-effect modelling 
allows the full incorporation of available longitudinal data. Responses from the EQ-5D questionnaire (as well as derived 
quantities like the LSS and the EQ-5D-5L index value) were used as endogenous variables, and various longitudinally assessed 
laboratory, response and toxicity measurements were used as exogenous variables. To summarize the linear mixed-effect 
modelling results, p-values were generated with respect to the null hypothesis that the true model parameter is zero. These were 
then visualised in heatmaps (both raw and with Benjamini-Yekutieli correction for multiple testing). Clinical parameters were 
dichotomised according to clinically relevant cut-offs. 
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Supplemental Table S6. Missing data. 

Missing clinical data 

• Missing data are listed in appendix pp9-14 and were mostly rare, i.e. between 0.0 and <5.0 %, except for certain 
laboratory values which are not routinely assessed, such as e.g. albumin.  

• No imputations were performed for missing data. Only observed values were analysed. 

Missing EQ-5D data 

• In total 6 of 1456 (0.4%) questionnaires were excluded from the analyses (empty questionnaire), leaving a total of 
1450 (100.0%) evaluable questionnaires in the study.  

• In 85 of 1450 (5.0%) questionnaires EQ-VAS was not reported, and in 12 of 1450 (0.8%) questionnaires only the EQ-
VAS was completed.  

• 36 of 1450 (2.5%) questionnaires had missing responses in one of the five dimensions: mobility, selfcare, usual 
activities, pain/discomfort, or anxiety/depression. 

• The Level Sum Score and EQ-5D Index were only calculated for patients with responses in all five dimensions, i.e. in 
1402 (96.7%) of 1450 filled out questionnaires. 

• 225 (15%) of 1456 EQ-5D-3L questionnaires were collected during January 2012 to June 2013; thereafter 1231 (85%) 
of EQ-5D-5L questionnaires were collected. The reverse crosswalk tool provided by EuroQol on November 16, 2020 
was used to convert the 3L responses/indices to 5L responses/indices. 

• No imputations were performed for missing data. Only observed values were analysed. 
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Supplemental Table S7. Univariate Cox regression analyses of baseline parameters present at azacitidine 
treatment start in patients with an available EQ-5D in cycle 1 or 2. 

 
Variable 

Observations, 
n 

Events, 
n 

Censored, 
n (%) 

 
p 

Age, yrs: continuous 205 150 55 (26.8) 0.1375 

Sex: male/female 205 150 55 (26.8) 0.7005 

Diagnosis at azacitidine start: MDS, CMML, AML 205 150 55 (26.8) 0.0576 

ECOG-PS: 1, 2, 3, 4, or 5 205 150 55 (26.8) 0.0012 

HCT-CI: low, intermediate, high 205 150 55 (26.8) 0.0168 

Number of comorbidities: 0, 1, 2, or ≥3 205 150 55 (26.8) 0.0004 

White blood cell count, G/L: continuous 205 150 55 (26.8) 0.3245 

Haemoglobin ≤8.0 g/dL or red blood cell transfusion dependence: Yes vs No 205 150 55 (26.8) 0.1481 

Platelet count ≤30 G/L or platelet transfusion dependence: Yes vs No 205 150 55 (26.8) 0.0389 

Peripheral blood blasts, %: continuous 205 150 55 (26.8) <.0001 

Bone marrow blasts, %: continuous 205 150 55 (26.8) 0.0089 

Azacitidine: 1st line or ≥2nd line 205 150 55 (26.8) 0.0123 

Azacitidine dose in cycle 1, mg: continuous 205 150 55 (26.8) 0.0044 

Azacitidine days in cycle 1, days: continuous 205 150 55 (26.8) 0.0139 

Body mass index, kg/m2: continuous 205 150 55 (26.8) 0.4873 

ECOG-PS indicates Eastern Cooperative Oncology Group Performance Status; HCT-CI, Haematopoietic Cell 
Transplantation-specific Comorbidity Index. 
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Supplemental Table S8. Variables remaining in the final multivariate Cox model. 
Variables entered into the model Forward selection: 

Variables remaining 
Backward selection: 
Variables remaining 

Stepwise selection: 
Variables remaining 

Diagnosis  Removed Removed Removed 
ECOG-PS 0.0830 0.0833 0.0830 
HCT-CI Removed Removed Removed 
Number of comorbidities, n 0.0006 0.0154 0.0006 
Platelet count, G/L 0.0086 0.0054 0.0086 
Peripheral blood blasts, % <0.0001 0.0015 <0.0001 
Bone marrow blasts, % Removed Removed Removed 
Azacitidine treatment line 0.0748 0.0650 0.0748 
Azacitidine dose in cycle 1, mg/m2 0.0124 0.0060 0.0124 
Azacitidine days in cycle 1, n Removed Removed Removed 

ECOG-PS indicates Eastern Cooperative Oncology Group Performance Status; HCT-CI, Haematopoietic Cell 
Transplantation-specific Comorbidity Index. 
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Supplemental Table S9. Patient characteristics at azacitidine start. 

 Patients with EQ-5D during 
azacitidine (n=272) 

Patients with EQ-5D at 
azacitidine start (n=205) 

Initial diagnosis: MDS, n (%) 
   CMML 
   AML4 

   CMPD 
   Unknown 

144 (52.9) 
32 (11.8) 
89 (32.7) 

6 (2.2) 
1 (0.4) 

108 (52.7) 
21 (10.2) 
71 (34.6) 

5 (2.4) 
0 (0.0) 

Mean year of initial diagnosis (SD), years 
   Median (IQR) 
   Min-max 
   Unknown, n (%) 

2014.4 (3.7) 
2015.0 (2013.0-2017.0) 

1990-2019 
0 (0.0) 

2014.9 (3.2) 
2015.0 (2013.0-2017.0) 

1997-2019 
0 (0.0) 

Diagnosis at azacitidine start: MDS, n (%) 
   CMML 
   AML1 

   Unknown 

129 (47.4) 
33 (12.1) 
110 (40.4) 

0 (0.0) 

95 (46.3) 
19 (9.3) 
91 (44.4) 

0 (0.0) 
Mean year of azacitidine start (SD), years 
   Median (IQR) 
   Min-max 
   Unknown, n (%) 

2015.6 (2.5) 
2016.0 (2014.0-2018.0) 

2007-2020 
0 (0.0) 

2016.0 (2.1) 
2016.0 (2014.0-2018.0) 

2012-2020 
0 (0.0) 

Mean age (SD), years 
   Median (IQR) 
   Min-max 
   ≥ 75 years, n (%) 
   Unknown 

73.4 (8.8) 
74.0 (69.0-79.0) 

24.0-93.0 
133 (48.9) 

0 (0.0) 

73.5 (8.4) 
74.0 (69.0-79.0) 

45.0-93.0 
100 (48.8) 

0 (0.0) 
Sex: Female, n (%) 
   Male 
   Unknown 

104 (38.2) 
168 (61.8) 

0 (0.0) 

82 (40.0) 
123 (60.0) 

0 (0.0) 
ECOG-PS: 0-1, n (%) 
   2-4 
   Unknown 

221 (81.3) 
51 (18.8) 

0 (0.0) 

164 (80.0) 
41 (20.0) 

0 (0.0) 
HCT-CI: Low, n (%) 
   Intermediate 
   High 
   Unknown 

100 (36.8) 
90 (33.1) 
82 (30.1) 

0 (0.0) 

77 (37.6) 
65 (31.7) 
63 (30.7) 

0 (0.0) 
Treatment-related disease: No, n (%) 
   Yes 
   Unknown 

234 (86.0) 
33 (12.1) 

5 (1.8) 

176 (85.9) 
25 (12.2) 

4 (2.0) 
MRC cytogenetic risk: Good, n (%) 
   Intermediate 
   Poor 
   Unknown 

5 (1.8) 
176 (64.7) 
63 (23.2) 
28 (10.3) 

2 (1.0) 
131 (63.9) 
49 (23.9) 
23 (11.2) 

IPSS cytogenetic risk: Good, n (%) 
   Intermediate 
   Poor 
   Unknown 

173 (63.6) 
40 (14.7) 
31 (11.4) 
28 (10.3) 

126 (61.5) 
31 (15.1) 
25 (12.2) 
23 (11.2) 

R-IPSS cytogenetic risk: Very good, n (%) 
   Good 
   Intermediate 
   Poor 
   Very poor 
   Unknown 

2 (0.7) 
173 (63.6) 
44 (16.2) 
23 (8.5) 
2 (0.7) 

28 (10.3) 

2 (1.0) 
126 (61.5) 
34 (16.6) 
18 (8.8) 
2 (1.0) 

23 (11.2) 
IPSS lower-risk,2 n (%) 
   IPSS higher-risk 
   Unknown 

103 (37.9) 
159 (58.5) 

10 (3.7) 

73 (35.6) 
125 (61.0) 

7 (3.4) 
R-IPSS lower-risk,3 n (%) 
   R-IPSS higher-risk  
   Unknown 

40 (14.7) 
222 (81.6) 

10 (3.7) 

26 (12.7) 
171 (83.4) 

8 (3.9) 
Bone marow blasts, %: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

23.0 (26.2) 
12.0 (5.0-35.0) 

0.0-96.0 
11 (4.1) 

24.8 (26.9) 
14.5 (5.0-37.0) 

0.0-96.0 
9 (4.4) 

CMPD indicates chronic myeloproliferative diseases; ECOG-PS, Eastern Cooperative Oncology Group 
Performance Status; HCT-CI, Haematopoietic Cell Transplantation-specific Comorbidity Index. 
MRC, Medical Research Council; IPSS indicates International Prognostic Scoring System; R-IPSS, revised 
IPSS. 
1As defined by WHO-2016: ≥20% bone marrow or peripheral blood blasts. 
2IPSS lower-risk comprises IPSS low and intermediate-1 risk categories. 
3R-IPSS lower-risk comprises R-IPSS very low and low risk categories.  
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Supplemental Table S10. Lab values assessed at azacitidine start. 

 Patients with EQ-5D during 
azacitidine (n=272) 

Patients with EQ-5D at 
azacitidine start (n=205) 

Peripheral blood blasts, %: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

9.7 (20.7) 
1.0 (0.0-7.0) 

0.0-98.0 
0 (0.0) 

11.0 (22.0) 
1.0 (0.0-7.0) 

0.0-98.0 
0 (0.0) 

White blood cell count, G/L: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

9.3 (15.2) 
3.4 (1.9-8.2) 

0.6-120.0 
0 (0.0) 

9.5 (15.6) 
3.2 (1.9 / 8.8) 

0.6-120.0 
0 (0.0) 

Absolute neutrophil count, G/L: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

3.6 (6.3) 
1.3 (0.5-3.8) 

0.0-50.8 
8 (2.9) 

3.5 (6.0) 
1.2 (0.4-3.5) 

0.0-49.0 
7 (3.4) 

Neutropenia (ANC <1.0 G/L): No, n (%) 
   Yes 
   Unknown 

158 (58.1) 
114 (41.9) 

0 (0.0) 

119 (58.0) 
86 (42.0) 

0 (0.0) 
Monocytes, %: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

12.0 (13.5) 
7.0 (2.0-17.0) 

0.0-77.0 
8 (2.9) 

11.3 (13.3) 
7.0 (2.0-15.0) 

0.0-77.0 
7 (3.4) 

Lymphocytes, G/L: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

2.6 (6.9) 
1.1 (0.8-1.8) 

0.0-74.0 
13 (4.8) 

2.5 (7.1) 
1.0 (0.8-1.7) 

0.0-74.0 
9 (4.4) 

Haemoglobin, g/dL: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

9.3 (1.8) 
9.0 (8.1-10.0) 

4.8-14.8 
0 (0.0) 

9.3 (1.8) 
8.9 (8.0-10.2) 

5.9-14.5 
0 (0.0) 

Mean corpuscular volume, fl: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

92.6 (10.6) 
92.0 (87.0-99.0) 

27.0-120.0 
1 (0.4) 

92.2 (11.0) 
92.0 (87.0-98.0) 

27.0-116.0 
1 (0.5) 

Mean corpuscular haemoglobin, pg: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

31.3 (3.6) 
31.0 (29.0-34.0) 

19.0-41.0 
1 (0.4) 

31.3 (3.6) 
31.0 (29.0-34.0) 

19.0-40.0 
1 (0.5) 

Anaemia (Hb <11.0 g/dL): No, n (%) 
   Yes 
   Unknown 

45 (16.5) 
227 (83.5) 

0 (0.0) 

37 (18.0) 
168 (82.0) 

0 (0.0) 
Red blood cell transfusion dependence: No, n (%) 
   Yes 
   Unknown 

186 (68.4) 
86 (31.6) 

0 (0.0) 

147 (71.7) 
58 (28.3) 

0 (0.0) 
Platelet count, G/L: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

100.8 (111.1) 
65.0 (32.0-126.5) 

1.0-802.0 
0 (0.0) 

89.4 (82.3) 
65.0 (32.0-124.0) 

6.0-544.0 
0 (0.0) 

Thrombocytopenia (platelet count <100 G/L): No, n (%) 
   Yes 
   Unknown 

92 (33.8) 
180 (66.2) 

0 (0.0) 

65 (31.7) 
140 (68.3) 

0 (0.0) 
Platelet transfusion dependence: No, n (%) 
   Yes 
   Unknown 

237 (87.1) 
35 (12.9) 

0 (0.0) 

180 (87.8) 
25 (12.2) 

0 (0.0) 
Ferritin, µg/L: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

1065.9 (1239.3) 
679.0 (361.0-1395.0) 

10.0-9198 
106 (39.0) 

1062.7 (1342.8) 
612.5 (337.5-1386.5) 

10.0-9198 
89 (43.4) 

Lactate dehydrogenase, U/L: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

287.3 (171.1) 
238.5 (183.0-332.0) 

78.0-1306 
6 (2.2) 

296.5 (183.1) 
243.0 (187.0-337.0) 

78.0-1306 
6 (2.9) 

Cholinesterase, U/L: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

5.2 (1.8) 
5.2 (3.9-6.4) 

0.3-11.2 
111 (40.8) 

5.1 (1.8) 
4.9 (3.7-6.3) 

0.3-11.2 
95 (46.3) 

Glutamate oxaloacetate transaminase, U/L: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

28.7 (17.0) 
24.5 (19.0-31.0) 

9.0-137.0 
6 (2.2) 

29.5 (17.3) 
26.0 (20.0-32.0) 

9.0-137.0 
4 (2.0) 

Glutamate pyruvate transaminase, U/L: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

28.2 (27.6) 
20.0 (14.0-29.0) 

2.0-199.0 
13 (4.8) 

28.5 (26.4) 
21.0 (15.0-30.0) 

2.0-199.0 
8 (3.9) 
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Creatinine, mg/dL: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

1.1 (0.6) 
1.0 (0.8-1.2) 

0.4-7.1 
3 (1.1) 

1.1 (0.7) 
1.0 (0.8-1.2) 

0.4-7.1 
2 (1.0) 

Bilirubin, mg/dL: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

0.7 (0.7) 
0.6 (0.4-0.8) 

0.1-7.2 
6 (2.2) 

0.7 (0.7) 
0.6 (0.4-0.8) 

0.1-7.2 
5 (2.4) 

Albumin, g/dL: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

3.8 (0.6) 
3.9 (3.5-4.1) 

1.2-6.3 
123 (45.2) 

3.8 (0.7) 
3.8 (3.5-4.1) 

1.2-6.3 
105 (51.2) 

Serum erythropoietin: < 50 IU/L, n (%) 
   50 < 500 
   ≥ 500 
   Unknown 

32 (11.8) 
57 (21.0) 
12 (4.4) 

167 (61.4) 

20 (9.8) 
45 (22.0) 

4 (2.0) 
133 (64.9) 

  



Appendix. Pleyer et al., EQ-5D-5L in azacitidine treated patients. 

Page 12 of 38 
 

Supplemental Table S11. Comorbidities assessed at azacitidine start. 

 Patients with EQ-5D 
during azacitidine (n=272) 

Patients with EQ-5D at 
azacitidine start (n=205) 

Comorbidities: 0, n (%) 
   1 
   2 
   3 
   4 
   5 
   6 
   Unknown 

67 (24.6) 
85 (31.3) 
61 (22.4) 
33 (12.1) 
20 (7.4) 
4 (1.5) 
2 (0.7) 
0 (0.0) 

51 (24.9) 
65 (31.7) 
44 (21.5) 
28 (13.7) 
13 (6.3) 
2 (1.0) 
2 (1.0) 
0 (0.0) 

Body mass index, kg/m2: <18.5, n (%) 
   18.5 <25 
   25 <30 
   30 <35 
   ≥35  
   Unknown 

8 (2.9) 
142 (52.2) 
87 (32.0) 
28 (10.3) 

7 (2.6) 
0 (0.0) 

7 (3.4) 
109 (53.2) 
64 (31.2) 
22 (10.7) 

3 (1.5) 
0 (0.0) 

Thromboembolism: No, n (%) 
   Yes 
   Unknown 

246 (90.4) 
26 (9.6) 
0 (0.0) 

186 (90.7) 
19 (9.3) 
0 (0.0) 

Renal comorbidity: No, n (%) 
   Yes 
   Unknown 

221 (81.3) 
51 (18.8) 

0 (0.0) 

165 (80.5) 
40 (19.5) 

0 (0.0) 
Hepatic comorbidity: No, n (%) 
   Yes 
   Unknown 

251 (92.3) 
21 (7.7) 
0 (0.0) 

191 (93.2) 
14 (6.8) 
0 (0.0) 

Diabetes mellitus: No, n (%) 
   Yes 
   Unknown 

235 (86.4) 
37 (13.6) 

0 (0.0) 

179 (87.3) 
26 (12.7) 

0 (0.0) 
Solid tumor: No, n (%) 
   Yes 
   Unknown 

223 (82.0) 
49 (18.0) 

0 (0.0) 

165 (80.5) 
40 (19.5) 

0 (0.0) 
Active infection: No, n (%) 
   Yes 
   Unknown 

258 (94.9) 
14 (5.1) 
0 (0.0) 

194 (94.6) 
11 (5.4) 
0 (0.0) 

Pulmonary comorbidity: No, n (%) 
   Yes 
   Unknown 

243 (89.3) 
29 (10.7) 

0 (0.0) 

183 (89.3) 
22 (10.7) 

0 (0.0) 
Cardiac comorbidity: No, n (%) 
   Yes 
   Unknown 

187 (68.8) 
85 (31.3) 

0 (0.0) 

140 (68.3) 
65 (31.7) 

0 (0.0) 
Additional haematologic neoplasm: No, n (%) 
   Yes 
   Unknown 

241 (88.6) 
31 (11.4) 

0 (0.0) 

185 (90.2) 
20 (9.8) 
0 (0.0) 

Cerebrovascular disease: No, n (%) 
   Yes 
   Unknown 

250 (91.9) 
22 (8.1) 
0 (0.0) 

190 (92.7) 
15 (7.3) 
0 (0.0) 

Rheumatologic comorbidity: No, n (%) 
   Yes 
   Unknown 

263 (96.7) 
9 (3.3) 
0 (0.0) 

199 (97.1) 
6 (2.9) 
0 (0.0) 

Peptic ulcer: No, n (%) 
   Yes 
   Unknown 

265 (97.4) 
7 (2.6) 
0 (0.0) 

200 (97.6) 
5 (2.4) 
0 (0.0) 

Inflammatory bowel disease: No, n (%) 
   Yes 
   Unknown 

270 (99.3) 
2 (0.7) 
0 (0.0) 

203 (99.0) 
2 (1.0) 
0 (0.0) 

Psychiatric disturbance: No, n (%) 
   Yes 
   Unknown 

250 (91.9) 
22 (8.1) 
0 (0.0) 

187 (91.2) 
18 (8.8) 
0 (0.0) 

  



Appendix. Pleyer et al., EQ-5D-5L in azacitidine treated patients. 

Page 13 of 38 
 

Supplemental Table S12. Azacitidine treatment and response characteristics. 

 Patients with EQ-5D during 
azacitidine (n=272) 

Patients with EQ-5D at 
azacitidine start (n=205) 

Mean year of azacitidine start (SD), years 
   Median (IQR) 
   Min-max 
   Unknown, n (%) 

2015.6 (2.5) 
2016.0 (2014.0-2018.0) 

2007-2020 
0 (0.0) 

2016.0 (2.1) 
2016.0 (2014.0-2018.0) 

2012-2020 
0 (0.0) 

Status at last follow-up: Dead, n (%) 
   Alive and still on treatment with azacitidine 
   Alive and no longer treated with azacitidine 
   Lost to follow-up 

204 (75.0) 
39 (14.3) 
27 (9.9) 
2 (0.7) 

150 (73.2) 
28 (13.7) 
25 (12.2) 

2 (1.0) 
Follow-up time from initial diagnosis, months: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

35.2 (39.1) 
23.4 (12.3-40.9) 

1.6-341.0 
0 (0.0) 

30.8 (33.7) 
21.6 (11.0-35.3) 

1.6-238.0 
0 (0.0) 

Follow-up time from azacitidine start, months: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

20.7 (20.2) 
14.7 (7.8-26.7) 

0.2-122.1 
0 (0.0) 

16.8 (15.7) 
12.8 (6.2-21.8) 

0.2-95.1 
0 (0.0) 

First cytopenias to azacitidine start, months: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

23.3 (38.0) 
4.2 (1.4-27.5) 

0.1-173.2 
74 (27.2) 

23.9 (39.0) 
4.0 (1.3-26.6) 

0.1-172.4 
48 (23.4) 

Initial diagnosis to azacitidine start, months: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

14.5 (34.1) 
2.4 (0.9-14.0) 

0.0-324.3 
0 (0.0) 

14.0 (31.0) 
2.5 (0.9-14.0) 

0.0-233.3 
0 (0.0) 

Transformation to AML: During azacitidine n (%) 
   After azacitidine 
   AML at azacitidine start 
   No transformation 
   Unknown 

33 (12.1) 
13 (4.8) 

104 (38.2) 
122 (44.9) 

0 (0.0) 

26 (12.7) 
7 (3.4) 

88 (42.9) 
84 (41.0) 

0 (0.0) 
Time from azacitidine start to AML1, months: Mean (SD) 
   Median (IQR) 
   Min-Max 
   AML at azacitidine start, n (%) 
   Unknown, n (%) 

21.7 (22.7) 
14.6 (6.7-27.6) 

0.0-122.1 
104 (38.2) 

0 (0.0) 

17.2 (17.8) 
10.6 (4.7-22.8) 

0.0-95.1 
88 (42.9) 

0 (0.0) 
Duration of azacitidine treatment, months: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

14.6 (17.2) 
9.1 (3.9-18.5) 

0.1-102.2 
0 (0.0) 

10.9 (11.7) 
7.7 (3.1-14.9) 

0.1-73.5 
0 (0.0) 

First response type: Complete response (CR), n (%) 
   Incomplete CR (CRi) 
   Morphologic leukaemia free state (MLFS) 
   Partial response (PR) 
   Haematologic improvement (HI) 
   No response 
   Unknown 

4 (1.5) 
9 (3.3) 

14 (5.1) 
0 (0.0) 

134 (49.3) 
111 (40.8) 

0 (0.0) 

2 (1.0) 
6 (2.9) 
9 (4.4) 
0 (0.0) 

87 (42.4) 
101 (49.3) 

0 (0.0) 
Time to 1st response, months: Mean (SD) 
   Median (IQR) 
   Min-Max 
   No response, n (%) 
   Unknown, n (%) 

3.8 (3.7) 
2.9 (1.8-4.1) 

0.08-29.7 
111 (40.8) 

0 (0.0) 

3.5 (3.2) 
2.8 (1.8-3.9) 

0.8-24.6 
101 (49.3) 

0(0.0) 
Best response type: Complete response (CR), n (%) 
   Incomplete CR (CRi) 
   Morphologic leukaemia free state (MLFS) 
   Partial response (PR) 
   Haematologic improvement (HI) 
   No response 
   Unknown 

35 (12.9) 
20 (7.4) 
18 (6.6) 
3 (1.1) 

85 (31.3) 
111 (40.8) 

0 (0.0) 

17 (8.3) 
12 (5.9) 
15 (7.3) 
1 (0.5) 

59 (28.8) 
101 (49.3) 

0 (0.0) 
Time to best response, months: Mean (SD) 
   Median (IQR) 
   Min-Max 
   No response 
   Unknown 

5.5 (4.7) 
4.5 (2.8-6.9) 

0.8-30.4 
111 (40.8) 

0 (0.0) 

5.0 (4.0) 
3.8 (2.5-6.1) 

0.8-24.6 
101 (49.3) 

0 (0.0) 
Time with clinical benefit, months: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

14.7 (17.3) 
9.3 (3.9-18.5) 

0.1-102.2 
0 (0.0) 

10.9 (11.8) 
7.7 (3.1-14.9) 

0.1-74.6 
0 (0.0) 

Time to next treatment (TTNT) or death, months: Mean (SD) 
   Median (IQR) 
   Min-Max 
   No next treatment and dead, n (%) 
   No next treatment and alive, n (%) 

17.9 (18.2) 
12.5 (6.1-22.7) 

0.2-111.1 
143 (52.6) 
52 (19.1) 

13.7 (12.2) 
10.2 (4.6-18.6) 

0.2-71.3 
104 (50.7) 
41 (20.0) 
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Time from azacitidine start to death or last FU, months: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Unknown, n (%) 

20.7 (20.2) 
14.7 (7.8-26.7) 

0.2-122.1 
0 (0.0) 

16.8 (15.7) 
12.8 (6.2-21.8) 

0.2-95.1 
0 (0.0) 

Time from azacitidine stop to death, months: Mean (SD) 
   Median (IQR) 
   Min-Max 
   Dead at data cut-off (observations used), n (%) 

5.2 (7.5) 
2.2 (0.9-6.9) 

0.0-46.8 
204 (75.0) 

4.8 (7.0) 
2.1 (0.9-6.0) 

0.0-46.8 
150 (73.2) 

Death within 30 days after azacitidine start: Yes, n (%) 
   No 
   Unknown 

7 (2.6) 
265 (97.4) 

0 (0.0) 

7 (3.4) 
198 (96.6) 

0 (0.0) 
Death within 60 days after azacitidine start: Yes, n (%) 
   No 
   Unknown 

13 (4.8) 
259 (95.2) 

0 (0.0) 

13 (6.3) 
192 (93.7) 

0 (0.0) 
1 year survival after azacitidine start: Yes, n (%) 
   No 
   Unknown 

184 (67.6) 
88 (32.4) 

0 (0.0) 

126 (61.5) 
79 (38.5) 

0 (0.0) 
2 year survival after azacitidine start: Yes, n (%) 
   No 
   Unknown 

114 (41.9) 
158 (58.1) 

0 (0.0) 

75 (36.6) 
130 (63.4) 

0 (0.0) 
3 year survival after azacitidine start: Yes, n (%) 
   No 
   Unknown 

88 (32.4) 
184 (67.6) 

0 (0.0) 

63 (30.7) 
142 (69.3) 

0 (0.0) 
4 year survival after azacitidine start: Yes, n (%) 
   No 
   Unknown 

76 (27.9) 
196 (72.1) 

0 (0.0) 

56 (27.3) 
149 (72.7) 

0 (0.0) 

1For patients with a diagnosis of MDS or CMML at azacitidine start. 
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Supplemental Table S13. Most frequent1 response patterns of EQ-5D questionnaires2 at azacitidine treatment 
start.3 

Pattern n % Pattern n % Pattern n % 
11111 48 18.0 21221 5 1.9 11312 3 1.1 
11211 8 3.0 31311 5 1.9 11322 3 1.1 
11222 8 3.0 33311 5 1.9 12111 3 1.1 
11121 7 2.6 11311 4 1.5 12211 3 1.1 
11131 7 2.6 33333 4 1.5 21212 3 1.1 
21211 7 2.6 33433 4 1.5 31131 3 1.1 
11112 6 2.3 11113 3 1.1 32231 3 1.1 
21222 6 2.3 11212 3 1.1 32331 3 1.1 
11122 5 1.9 11221 3 1.1 33331 3 1.1 

1Given by more ≥3 patients. 
2Only questionnaires with responses in all five dimensions were used for this analysis (266 (98%) of 272). 
3Defined as EQ-5D questionnaires filled out at the start of cycle 1 or 2. 
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Supplemental Table S14. Most frequent response patterns1 of all EQ-5D questionnaires.2 

Pattern n % Pattern n % Pattern n % 
11111 414 29.5 33533 8 0.6 31111 4 0.3 
11121 82 5.8 22231 7 0.5 31211 4 0.3 
21221 35 2.5 22232 7 0.5 31232 4 0.3 
11112 31 2.2 22322 7 0.5 32322 4 0.3 
11211 30 2.1 33311 7 0.5 32331 4 0.3 
11221 24 1.7 11114 6 0.4 33432 4 0.3 
11131 23 1.6 11311 6 0.4 33433 4 0.3 
22221 21 1.5 21122 6 0.4 43443 4 0.3 
11122 19 1.4 22321 6 0.4 11322 3 0.2 
21211 19 1.4 22332 6 0.4 11522 3 0.2 
11113 18 1.3 44432 6 0.4 21123 3 0.2 
11212 17 1.2 44433 6 0.4 21233 3 0.2 
33333 17 1.2 11231 5 0.4 22331 3 0.2 
11222 15 1.1 11313 5 0.4 31113 3 0.2 
21111 15 1.1 12211 5 0.4 31221 3 0.2 
33331 14 1.0 21223 5 0.4 31332 3 0.2 
21121 13 0.9 21231 5 0.4 32231 3 0.2 
21222 13 0.9 22323 5 0.4 32232 3 0.2 
31311 11 0.8 22333 5 0.4 32321 3 0.2 
31331 11 0.8 32332 5 0.4 33321 3 0.2 
21212 10 0.7 43433 5 0.4 33342 3 0.2 
22222 9 0.6 11312 4 0.3 33442 3 0.2 
31131 9 0.6 11333 4 0.3 33553 3 0.2 
33332 9 0.6 21232 4 0.3 35553 3 0.2 
11232 8 0.6 21311 4 0.3 41111 3 0.2 
11331 8 0.6 22211 4 0.3 42433 3 0.2 
31333 8 0.6 22223 4 0.3 44543 3 0.2 

1Given by more ≥3 patients. 
2Only questionnaires with responses in all five dimensions were used for this analysis (1402 (97%) of 1450). 
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Supplemental Table S15. Overview of EQ-5D responses1 by patient group and responder status. 

 Patients with EQ-5D during 
azacitidine (n=272) 

Patients with EQ-5D at 
azacitidine start (n=205) 

Mean no. of EQ-5D per patient, n (SD) 
   Median (IQR) 
   Min-max 
   Unknown, n (%) 
   Included patients, n (%) 

5.4 (6.2) 
3.0 (1.0-7.0) 

1.0-44.0 
0 (0.0) 

272 (100.0) 

4.9 (6.2) 
3.0 (1.0-5.0) 

1.0-44.0 
0 (0.0) 

205 (100.0) 
Responders: Mean no. of EQ-5D per patient, n (SD) 
   Median (IQR) 
   Min-max 
   Unknown, n (%) 
   Included patients, n (%) 

7.0 (7.1) 
4.0 (2.0-10.0) 

1.0-44.0 
0 (0.0) 

161 (100.0) 

7.2 (7.8) 
4.0 (2.0-9.5) 

1.0-44.0 
0 (0.0) 

104 (100.0) 
Non-responders: Mean no. of EQ-5D per patient, n (SD) 
   Median (IQR) 
   Min-max 
   Unknown, n (%) 
   Included patients, n (%) 

3.0 (3.5) 
2.0 (1.0-4.0) 

1.0-25.0 
0 (0.0) 

111 (100.0) 

2.6 (2.5) 
2.0 (1.0-3.0) 

1.0-13.0 
0 (0.0) 

101 (100.0) 
No. of patients with EQ-5D in: Cycles 1-2, n/n (%) 
   Cycles 3-6 
   Cycles 7-12 
   Cycles ≥13 
   Unknown 

205/272 (75.4) 
147/272 (54.0) 
110/272 (40.4) 
78/272 (28.7) 

0/272 (0.0) 

205/205 (100.0) 
113/205 (55.1) 
70/205 (34.1) 
40/205 (19.5) 

0/205 (0.0) 
Responders: No. of patients with EQ-5D in: Cycles 1-2, n/n (%) 
   Cycles 3-6 
   Cycles 7-12 
   Cycles ≥13 
   Unknown 

104/161 (64.6) 
101/161 (62.7) 
86/161 (53.4) 
68/161 (42.2) 

0/161 (0.0) 

104/104 (100.0) 
75/104 (72.1) 
52/104 (50.0) 
34/104 (32.7) 

0/104 (0.0) 
Non-responders: No. of patients with EQ-5D in: Cycles 1-2, n/n (%) 
   Cycles 3-6 
   Cycles 7-12 
   Cycles ≥13 
   Unknown 

101/111 (91.0) 
46/111 (41.4) 
24/111 (21.6) 
10/111 (9.0) 
0/111 (0.0) 

101/101(100.0) 
38/101 (37.6) 
18/101 (17.8) 

6/101 (5.9) 
0/101 (0.0) 

SD indicates standard deviation; IQR, interquartile range. 
1225 (15%) of 1456 EQ-5D-3l questionnaires were collected during January 2012 to June 2013; thereafter 1231 
(85%) of EQ-5D-5L questionnaires were collected. 
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Supplemental Table S16. Prevalence of problems as assessed by EQ-5D1 at azacitidine treatment start (n=205). 
Mobility 
problem2 

Selfcare 
problem2 

Usual activities 
problem2 

Pain/discomfort 
problem2 

Anxiety/depression 
problem2 

Level Sum Score3 

 
Index value4  EQ-VAS 

 n/n (%) p5 n/n (%) p5 n/n (%) p5 n/n (%) p5 n/n (%) p5 n Mean (SD) p5 n Mean (SD) p6 n Mean (SD) p6 

Total cohort                    
1st available EQ-5D 136/272 (50.0) NA 68/72 (25.0) NA 150/272 (55.1) NA 138/272 (50.7) NA 125/272 (46.0) NA 266 9.1 (3.9) NA 266 0.807 (0.232) NA 263 63.9 (21.6) NA 
EQ-5D in cycle 1 or 2 104/205 (50.7) NA 46/205 (22.4) NA 120/205 (58.5) NA 102/205 (49.8) NA 100/205 (48.8) NA 200 9.2 (3.9) NA 198 0.810 (0.229) NA 200 64.5 (21.4) NA 
Disease-related parameters                    
Azacitidine ≥2nd line: No 
   Yes 

75/145 (52.1) 
29/59 (49.2) 

0.7045 35/143 (24.5) 
11/59 (18.6) 

0.3688 86/141 (61.0) 
34/59 (557.6) 

0.6577 76/143 (53.1) 
26/59 (44.1) 

0.2406 72/143 (50.3) 
28/59 (47.5) 

0.7085 141 
59 

9.3 (4.0) 
8.7 (3.5) 

0.3288 141 
59 

0.800 (0.243) 
0.831 (0.192) 

0.4282 141 
57 

63.3 (22.0) 
67.5 (19.7) 

0.2136 

Diagnosis: MDS or CMML 
   AML 

59/112 (52.7) 
45/91 (49.5) 

0.6472 28/111 (25.2) 
18/91 (19.8) 

0.3585 66/109 (60.6) 
54/91 (59.3) 

0.8619 66/111 (59.5) 
36/91 (39.6) 

0.0049 53/111 (47.4) 
47/91 (51.6) 

0.5812 109 
91 

9.4 (4.0) 
8.8 (3.6) 

0.2921 109 
91 

0.788 (0.256) 
0.835 (0.192) 

0.2160 110 
88 

64.4 (21.2) 
64.7 (21.7) 

0.9440 

Treatment-related disease: No 
   Yes 

89/175 (50.9) 
12/24 (50.0) 

0.9372 39/174 (22.4) 
6/24 (25.0) 

0.7769 102/172 (59.3) 
14/24 (58.3) 

0.9279 84/174 (48.3) 
15/24 (62.5) 

0.1914 79/174 (45.4) 
17/24 (70.8) 

0.0194 172 
24 

9.1 (3.9) 
9.5 (3.7) 

0.4741 172 
24 

0.810 (0.238) 
0.809 (0.182) 

0.4869 170 
24 

64.7 (21.8) 
64.4 (19.9) 

0.7998 

IPSS: Low or intermediate-1 
   Intermediate-2 or high 

39/72 (54.2) 
62/125 (49.6) 

0.5369 17/71 (23.9) 
27/125 (21.6) 

0.7055 40/69 (58.0) 
75/125 (60.0) 

0.7830 39/71 (54.9) 
58/125 (46.4) 

0.2510 32/71 (45.1) 
64/125 (51.2) 

0.4093 69 
125 

9.3 (4.2) 
8.9 (3.5) 

0.7663 69 
125 

0.789 (0.274) 
0.836 (0.169) 

0.7950 70 
122 

65.6 (20.7) 
64.6 (21.8) 

0.6783 

R-IPSS: Very low or low 
   Intermediate, poor, very poor 

11/26 (42.3) 
90/169 (53.3) 

0.2984 6/26 (23.1) 
39/168 (23.2) 

0.9877 13/26 (50.0) 
102/166 (61.4) 

0.2682 15/26 (57.7) 
82/168 (48.8) 

0.3992 12/26 (46.2) 
84/168 (50.0) 

0.7151 26 
166 

9.3 5(0.) 
9.1 (3.6) 

0.5927 26 
166 

0.758 (0.369) 
0.821 (0.188) 

0.7551 25 
165 

64.6 (21.8) 
64.7 (21.1) 

0.9609 

IPSS cytogenetic risk: good 
   Intermediate or poor 

60/125 (48.0) 
34/56 (60.7) 

0.1135 29/124 (23.4) 
14/56 (25.0) 

0.8143 67/123 (54.5) 
35/55 (63.6) 

0.2534 62/124 (50.0) 
29/56 (51.8) 

0.8244 64/124 (50.0) 
27/56 (48.2) 

0.6729 123 
55 

9.0 (3.9) 
9.5 (3.8) 

0.2706 123 
55 

0.814 (0.228) 
0.806 (0.216) 

0.3255 122 
54 

65.7 (21.4) 
64.1 (21.1) 

0.6006 

Peripheral blood blasts <10% 
   ≥10% 

78/156 (50.0) 
26/47 (55.3) 

0.5225 34/155 (21.9) 
12/47 (25.5) 

0.6065 94/153 (61.4) 
26/47 (55.3) 

0.4539 83/155 (53.5) 
19/47 (40.4) 

0.1150 77/155 (49.7) 
23/47 (48.9) 

0.9291 153 
47 

9.3 (4.0) 
8.8 (3.3) 

0.7245 153 
47 

0.798 (0.246) 
0.847 (0.162) 

0.4270 153 
45 

64.8 (20.9) 
63.8 (23.1) 

0.7879 

Monocytes <10% 
   ≥10% 

56/121 (46.3) 
44/75 (58.7) 

0.0918 23/121 (19.0) 
22/74 (29.7) 

0.0846 61/119 (51.3) 
52/74 (70.3) 

0.0091 60/121 (49.6) 
41/74 (55.4) 

0.4301 52/121 (43.0) 
43/74 (58.1) 

0.0402 119 
74 

8.5 (3.5) 
10.1 (4.3) 

0.0053 119 
74 

0.850 (0.193) 
0.752 (0.267) 

0.0052 118 
73 

67.7 (19.8) 
61.5 (22.5) 

0.0626 

Haemoglobin <10.0 g/dL 
   ≥10.0 g/dL 

81/142 (57.0) 
23/61 (37.7) 

0.0115 37/141 (26.2) 
9/61 (14.8) 

0.0739 89/139 (64.0) 
31/61 (50.8) 

0.0792 73/141 (51.8) 
29/61 (47.5) 

0.5807 71/141 (50.4) 
29/61 (47.5) 

0.7135 139 
61 

9.5 (4.0) 
8.3 (3.5) 

0.0295 139 
61 

0.790 (0.242) 
0.855 (0.191) 

0.0429 137 
61 

62.8 (21.0) 
68.5 (21.8) 

0.0545 

Red blood cell transfusions ≤3 
   >3 

62/138 (44.9) 
22/26 (84.6) 

0.0002 31/137 (22.6) 
8/26 (30.8) 

0.3724 75/135 (55.6) 
20/26 (76.9) 

0.0425 73/137 (53.3) 
16/26 (61.5) 

0.4384 64/137 (46.7) 
15/26 (57.7) 

0.3045 135 
26 

9.0 (4.0) 
9.9 (3.2) 

0.0723 135 
26 

0.809 (0.247) 
0.864 (0.163) 

0.1412 134 
25 

65.6 (21.7) 
55.2 (17.6) 

0.0147 

Platelet count <100 G/L 
   ≥100 G/L 

36/65 (55.4) 
68/138 (49.3) 

0.4165 17/65 (26.2) 
29/137 (21.2) 

0.4299 39/63 (61.9) 
81/137 (59.1) 

0.7092 34/65 (52.3) 
68/137 (49.6) 

0.7226 30/65 (46.2) 
70/137 (51.1) 

0.5117 63 
137 

9.4 (4.0) 
9.0 (3.8) 

0.4665 61 
137 

0.797 (0.254) 
0.815 (0.218) 

0.4980 64 
134 

65.8 (19.9) 
63.9 (22.1) 

0.6100 

Patient-related parameters                    
Sex male: No 
   Yes 

45/81 (55.6) 
59/122 (48.4) 

0.3152 21/81 (25.9) 
25/121 (20.7) 

0.3819 49/79 (62.0) 
71/121 (58.7) 

0.6366 44/81 (54.3) 
58/121 (47.9) 

0.3735 47/81 (58.0) 
53/121 (43.8) 

0.0475 79 
121 

9.6 (4.0) 
8.9 (3.7) 

0.1644 79 
121 

0.786 (0.261) 
0.825 (0.206) 

0.2445 77 
121 

66.3 (21.9) 
63.4 (21.1) 

0.2408 

Age ≥75 yrs: No 
   Yes 

47/105 (44.8) 
57/98 (58.2) 

0.0563 19/104 (18.3) 
27/89 (27.6) 

0.1159 64/103 (62.1) 
56/97 (57.7) 

0.5252 44/104 (42.3) 
59/98 (59.2) 

0.0165 51/104 (49.0) 
49/98 (50.0) 

0.8913 103 
97 

8.7 (3.4) 
9.6 (4.2) 

0.2478 103 
97 

0.832 (0.191) 
0.785 (0.263) 

0.2429 103 
95 

66.9 (21.0) 
60.0 (21.6) 

0.1083 

ECOG-PS: 0-1 
   ≥2 

74/163 (45.4) 
30/40 (75.0) 

0.0008 26/162 (16.0) 
20/40 (50.0) 

<.0001 87/160 (54.4) 
33/40 (82.5) 

0.0012 79/162 (48.8) 
23/40 (57.5) 

0.3224 70/162 (43.2) 
30/40 (75.0) 

0.0003 160 
40 

8.4 (3.4) 
12.0 (4.3) 

<.0001 160 
40 

0.847 (0.185) 
0.659 (0.315) 

<.0001 159 
39 

66.5 (20.8) 
56.6 (22.3) 

0.0092 

HCT-CI: Low risk 
   Intermediate risk 
   High risk 

31/77 (40.3) 
33/65 (50.8) 
40/61 (65.6) 

0.0127 13/77 (16.9) 
12/65 (18.5) 
21/60 (35.0) 

0.0259 40/75 (53.3) 
36/65 (55.4) 
44/60 (73.3) 

0.0406 38/77 (49.4) 
26/65 (40.0) 
38/60 (63.3) 

0.0324 36/77 (46.8) 
30/65 (46.2) 
34/60 (56.7) 

0.4155 75 
65 
60 

8.3 (3.3) 
8.9 (3.7) 
10.4 (4.4) 

0.0133 75 
65 
60 

0.849 (0.186) 
0.822 (0.224) 
0.748 (0.271) 

0.0189 75 
64 
59 

67.8 (20.1) 
65.4 (21.0) 
59.5 (22.7) 

0.0750 

No. of comorbidities: 0-1 
   ≥2 

52/116 (44.8) 
52/87 (59.8) 

0.0350 23/116 (19.8) 
23/86 (26.7) 

0.2464 66/114 (57.9) 
54/86 (62.8) 

0.4841 57/116 (49.1) 
45/86 (52.3) 

0.6541 52/116 (44.8) 
48/86 (55.8) 

0.1225 114 
86 

8.7 (3.5) 
9.8 (4.3) 

0.0689 114 
86 

0.839 (0.183) 
0.770 (0.276) 

0.0703 113 
85 

66.8 (21.0) 
61.6 (21.6) 

0.0829 
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IPSS indicates International Prognostic Scoring System ; IPSS-LR, IPSS lower-risk; IPSS-HR, IPSS higher-risk; R-IPSS, revised IPSS; ECOG-PS indicates Eastern Cooperative 
Oncology Group Performance Score; HCT-CI, Haematopoietic Stem Cell Comorbidity Index; MRC, Medical research Council.  
1First available EQ-5D. 
2Problems were defined as answer options 2, 3, 4, or 5 for EQ-5D-5L and answer options 2 or 3 for EQ-5D-3L. 
3Represents the numerical sum of all EQ-5D responses. 
4The EQ-5D-5L index is measured on a scale from 0 to 1, whereby 0 indicates death and 1 perfect health. 
5Baseline parameters and EQ-5D-5L results were compared using the Chi-squared test (based on non-missing observations) for EQ-5D-5L problems (=2,3,4,5) vs EQ-5D-5L no-
problems (=1). 
6Baseline parameters and EQ-5D-5L results were compared using the Wilcoxon rank-sum test (also called Mann-Whitney-U test or Mann-Whitney-Wilcoxon Test) for Level Sum 
Score, EQ-5D-5L index value and EQ-VAS. 
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Supplemental Table S17. Multivariate-adjusted1 longitudinal analyses of EQ-5D results and dichotomised parameters per azacitidine treatment cycle using mixed-
effects linear models. 
 Mobility Selfcare Usual activities Pain/discomfort Anxiety/depression Level Sum Score2 EQ-VAS EQ-5D-5L Index 
Differential blood count n3 p4 n p n p n p n p n p n p n p 
Peripheral blood blasts < vs ≥ 5% 1425 0.9897 1417 0.2548 1417 0.1447 1421 0.9703 1416 0.8775 1395 0.2930 1365 0.0996 1395 0.3916 
White blood cell count < vs ≥ 30.0 G/L 1429 0.1502 1421 0.5278 1421 0.2869 1425 0.0801 1420 0.2674 1399 0.1371 1368 0.7712 1399 0.1272 
Absolute neutrophil count < vs ≥ 1.0 G/L 1415 0.2206 1407 0.1586 1407 0.8529 1411 0.6784 1406 0.6362 1385 0.5171 1355 0.1329 1385 0.9389 
Monocytes < vs ≥ 1.0 G/L 1417 0.2559 1409 0.9738 1409 0.4770 1413 0.5203 1408 0.8287 1387 0.6366 1357 0.2476 1387 0.9439 
Lymphocytes < vs ≥ 1.0 G/L 1402 0.4021 1394 0.5043 1394 0.6879 1398 0.5349 1393 0.0941 1372 0.8871 1343 0.5429 1372 0.6557 
Haemoglobin < vs ≥ 10.0 g/dL 1429 <0.0001 1421 0.0227 1421 <0.0001 1425 0.9289 1420 0.7871 1399 <0.0001 1368 <0.0001 1399 0.0110 
Red blood cell transfusions: Yes vs No 1429 0.0003 1421 0.7072 1421 <0.0001 1425 0.1935 1420 0.6996 1399 0.0003 1368 <0.0001 1399 0.0161 
Platelet count < vs ≥ 50 G/L 1429 0.0122 1421 0.0647 1421 0.0248 1425 0.3142 1420 0.9574 1399 0.0212 1368 0.0006 1399 0.0156 
Platelet transfusions: Yes vs No 1429 0.0257 1421 0.0047 1421 0.0044 1425 0.0002 1420 0.2067 1399 0.0002 1368 <0.0001 1399 <0.0001 
Comorbidity/toxicity                 
Ferritin < vs ≥ 1000 µg/L 723 0.0006 720 0.0598 720 0.0020 722 0.0785 718 0.5635 709 0.0024 703 0.0053 709 0.0163 
Creatinine < vs ≥ 1.5 mg/dL 1417 0.7976 1409 0.8133 1409 0.6386 1413 0.7286 1408 0.7550 1387 0.9162 1356 0.5338 1387 0.8874 
Lactate dehydrogenase, U/L 1399 0.4066 1391 0.1095 1392 0.7977 1395 0.0642 1390 0.9778 1370 0.3834 1337 0.3343 1370 0.3673 
Glutamate oxaloacetate transaminase, U/L 1406 0.7039 1398 0.8181 1399 0.5276 1402 0.2078 1397 0.4316 1377 0.6822 1345 0.5734 1377 0.9119 
Glutamate pyruvate transaminase, U/L 1348 0.0867 1340 0.9662 1340 0.6501 1344 0.4822 1339 0.8201 1318 0.4770 1288 0.7212 1318 0.7369 
Bilirubin < vs ≥ 1.2 mg/dL 1407 0.0149 1399 0.0066 1399 0.0451 1403 0.9600 1398 0.4338 1377 0.0158 1346 0.0494 1377 0.0170 
Albumin < vs ≥ 3.4 mg/dL 583 0.0052 579 <0.0001 578 0.0412 580 0.0942 576 0.0454 567 0.0034 565 0.2309 567 0.0355 
Cholinesterase < vs ≥ 3.7 U/L 584 0.0108 581 0.0437 580 0.6728 582 0.1706 580 0.5751 567 0.0992 567 0.0216 567 0.7691 
Adverse events4 Grade 0-2 vs 3-4 1429 0.0208 1421 0.0616 1421 0.0229 1425 0.0028 1420 0.0179 1399 0.0005 1368 0.0074 1399 <0.0001 
Azacitidine dose/regimen                 
Azacitidine < vs ≥ 7 days 1429 0.1648 1421 0.0129 1421 0.4369 1425 0.0964 1420 0.0158 1399 0.0096 1368 0.4788 1399 0.0288 
Azacitidine < vs ≥ 75 mg/m2/day 1426 0.1485 1418 0.1155 1418 0.0249 1422 0.0168 1417 0.0001 1396 0.0003 1365 0.0040 1396 0.0013 
Heamatologic improvement (HI)                 
HI-any5: Yes vs No 1275 0.0004 1268 0.0130 1270 0.0003 1272 0.6473 1266 0.1747 1248 0.0005 1221 <0.0001 1248 0.0048 
HI-Erythrocytes: Yes vs No 1296 0.0008 1289 0.0163 1291 <0.0001 1293 0.2981 1287 0.7419 1269 0.0084 1239 <0.0001 1269 0.1645 
HI-Platelets: Yes vs No 1317 0.0025 1310 0.0011 1311 0.0008 1315 0.0951 1310 0.2232 1288 0.0005 1262 <0.0001 1288 0.0003 
HI-Neutrophils: Yes vs No 1362 0.4299 1355 0.7016 1354 0.2083 1358 0.1326 1353 0.4239 1333 0.2837 1303 0.0012 1333 0.6162 

1Adjusted for the covariates remaining in the final Cox model: ECOG-PS, number of comorbidities, platelet count/transfusion dependence, peripheral blood blasts, azacitidine 
treatment line, and azacitidine dose in cycle one. 2Represents the numerical sum of all EQ-5D-5L responses. 
3Number of parameter/EQ-5D-5L response pairs. 4Assessed according to CTCAEv4.0. 5Includes HI-Neutrophils and/or HI-Erythrocytes and/or HI-Platelets. 
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Supplemental Table S18. Multivariate-adjusted1 longitudinal analyses of EQ-5D-5L results and continuous parameters per azacitidine treatment cycle using mixed-
effects linear models. 
 Mobility Selfcare Usual activities Pain/discomfort Anxiety/depression Level Sum Score2 EQ-VAS EQ-5D-5L Index 
Differential blood count n3 p4 n p n p n p n p n p n p n p 
Peripheral blood blasts, % 1425 0.2931 1417 0.1173 1417 0.6567 1421 0.2455 1416 0.8849 1395 0.1666 1365 0.3326 1395 0.3276 
White blood cell count, G/L 1429 0.0510 1421 0.3972 1421 0.7540 1425 0.1823 1420 0.5275 1399 0.4196 1368 0.7016 1399 0.5760 
Absolute neutrophil count, G/L 1415 0.3370 1407 0.5488 1407 0.3411 1411 0.4599 1406 0.0845 1385 0.6824 1355 0.9833 1385 0.7849 
Monocytes, G/L 1417 0.2702 1409 0.9889 1409 0.9073 1413 0.3187 1408 0.8991 1387 0.8092 1357 0.3015 1387 0.6981 
Lymphocytes, G/L 1402 0.0953 1394 0.4325 1394 0.2533 1398 0.1598 1393 0.8844 1372 0.1766 1343 0.9788 1372 0.2789 
Haemoglobin, g/dL 1429 <0.0001 1421 0.2380 1421 <0.0001 1425 0.6100 1420 0.8262 1399 0.0004 1368 <0.0001 1399 0.0281 
Red blood cell transfusions, n 1429 0.0010 1421 0.4481 1421 <0.0001 1425 0.0337 1420 0.2105 1399 <0.0001 1368 <0.0001 1399 <0.0001 
Platelet count, G/L 1429 0.0384 1421 0.2697 1421 0.0182 1425 0.8890 1420 0.1057 1399 0.0457 1368 0.0113 1399 0.0485 
Platelet transfusions, n 1429 0.4779 1421 0.3081 1421 0.0106 1425 0.0472 1420 0.1188 1399 0.0190 1368 <0.0001 1399 0.0098 
Comorbidity/toxicity                 
Ferritin, µg/L 723 0.0381 720 0.5788 720 0.0546 722 0.0887 718 0.6147 709 0.0995 703 0.0014 709 0.3487 
Creatinine, mg/dL 1417 0.2134 1409 0.6361 1409 0.3296 1413 0.1361 1408 0.6411 1387 0.1302 1356 0.3480 1387 0.1784 
Lactate dehydrogenase, U/L 1399 0.1668 1391 0.0649 1392 0.8868 1395 0.6800 1390 0.8102 1370 0.5183 1337 0.2881 1370 0.6999 
Glutamate oxaloacetate transaminase, U/L 1406 0.5974 1398 0.6828 1399 0.5273 1402 0.9873 1397 0.2166 1377 0.5676 1345 0.7348 1377 0.7793 
Glutamate pyruvate transaminase, U/L 1348 0.2978 1340 0.4089 1340 0.6598 1344 0.7476 1339 0.1711 1318 0.6358 1288 0.3041 1318 0.9834 
Bilirubin, mg/dL 1407 0.0185 1399 0.3843 1399 0.0699 1403 0.2891 1398 0.3214 1377 0.1404 1346 0.2159 1377 0.0756 
Albumin, mg/dL 583 0.0018 579 0.0035 578 0.0112 580 0.0701 576 0.0087 567 0.0014 565 0.0011 567 0.0030 
Cholinesterase, U/L 584 0.0070 581 0.0335 580 0.0063 582 0.7173 580 0.5278 567 0.0127 567 0.0014 567 0.0157 
Adverse events4, grade 0-4 1429 0.0125 1421 0.0977 1421 0.0114 1425 0.0041 1420 0.1800 1399 0.0023 1368 0.0006 1399 0.0008 
Azacitidine dose/regimen                 
Azacitidine, number of days 1429 0.1297 1421 0.0072 1421 0.5377 1425 0.0660 1420 0.0037 1399 0.0044 1368 0.9211 1399 0.0056 
Azacitidine dose, mg/m2/day 1426 0.9196 1418 0.0426 1418 0.0723 1422 0.1298 1417 0.0246 1396 0.0081 1365 0.0848 1396 0.0275 

EQ-VAS indicates EuroQol Visual Analogue Scale. 
1Adjusted for the covariates remaining in the final Cox model: ECOG-PS, number of comorbidities, platelet count/transfusion dependence, peripheral blood blasts, azacitidine 
treatment line, and azacitidine dose in cycle one. 
2Represents the numerical sum of all EQ-5D responses. 
3Number of parameter/EQ-5D response pairs. 
4Assessed according to CTCAEv4.0. 
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Supplemental Figure S1. Heatmap of p-values resulting from multivariate-adjusted mixed-effect linear 
models of longitudinally assessed EQ-5D-5L responses and concomitantly assessed continuous clinical 
parameters. 

 

The individual boxes contain the p-values of the corresponding multivariate-adjusted mixed effect linear models 
using EQ-5D-5L responses as endogenous variables (x-axis), and various clinical measurements as exogenous 
variables (y-axis). Multivariate adjustment was performed by admitting the following variables remaining in the 
final Cox model as covariates: ECOG-PS, number of comorbidities, platelet count ≤30 G/L or platelet transfusion 
dependence, peripheral blood blasts, azacitidine treatment line, and azacitidine dose in cycle one. 
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Erhebung der Lebensqualität: 
Anhand eines Fragebogens wird die gesundheitsbezogene Lebensqualität erfasst. Sie 
werden deshalb gebeten, vor, während und nach der Therapie (etwa alle 3 Monate 
im Rahmen der Routineuntersuchungen) Fragebögen zur Erfassung Ihrer 
Lebensqualität auszufüllen.  

Zu diesem Register sowie zur Patienteninformation und Einwilligungserklärung 
wurde von der zuständigen Ethikkommission eine befürwortende Stellungnahme 
abgegeben. 
Durch Ihre Teilnahme an diesem Datenregister entstehen für Sie keine zusätzlichen 
Kosten. 
Für weitere Fragen im Zusammenhang mit diesem Register stehen Ihnen Ihr 
behandelnder Arzt und seine Mitarbeiter gerne zur Verfügung.  

Einwilligungserklärung 
 

Name des Patienten in Druckbuchstaben: …………………………………………………………… 
 
Geb.Datum: ………………………………… 
 
Ich erkläre mich bereit, an dem Datenregister: 
„Hypomethylierende Substanzen bei Patienten mit myeloiden Neoplasien, inklusive 
Myelodysplastischen Syndrom (MDS), CMML und AML“  
teilzunehmen. 
 
Beim Umgang mit den Daten werden die Bestimmungen des Datenschutzgesetzes 
2000 beachtet. 
 
Eine Kopie dieser Patienteninformation und Einwilligungserklärung habe ich 
erhalten. Das Original verbleibt beim Prüfarzt. 
 
 

…………………………………………………………………. 
(Datum und Unterschrift des Patienten) 

 
 

…………………………………………………………………. 
(Datum, Name und Unterschrift des verantwortlichen Arztes) 

 
(Der Patient erhält eine unterschriebene Kopie der Patienteninformation und 

Einwilligungserklärung, das Original verbleibt beim Prüfarzt.) 
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