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Summary
Background About 50% of patients (age ≥60 years) who have acute myeloid leukaemia and are
otherwise medically healthy (ie, able to undergo intensive chemotherapy) achieve a complete
remission (CR) after intensive chemotherapy, but with a substantially increased risk of early
death (ED) compared with younger patients. We verified the association of standard clinical and
laboratory variables with CR and ED and developed a web-based application for risk assessment
of intensive chemotherapy in these patients.
Methods Multivariate regression analysis was used to develop risk scores with or without
knowledge of the cytogenetic and molecular risk profiles for a cohort of 1406 patients (aged ≥60
years) with acute myeloid leukaemia, but otherwise medically healthy, who were treated with two
courses of intensive induction chemotherapy (tioguanine, standard-dose cytarabine, and
daunorubicin followed by high-dose cytarabine and mitoxantrone; or with high-dose cytarabine
and mitoxantrone in the first and second induction courses) in the German Acute Myeloid
Leukaemia Cooperative Group 1999 study. Risk prediction was validated in an independent cohort
of 801 patients (aged >60 years) with acute myeloid leukaemia who were given two courses of
cytarabine and daunorubicin in the Acute Myeloid Leukaemia 1996 study.
Findings Body temperature, age, de-novo leukaemia versus leukaemia secondary to cytotoxic
treatment or an antecedent haematological disease, haemoglobin, platelet count, fibrinogen, and
serum concentration of lactate dehydrogenase were significantly associated with CR or ED. The
probability of CR with knowledge of cytogenetic and molecular risk (score 1) was from 12% to
91%, and without knowledge (score 2) from 21% to 80%. The predicted risk of ED was from 6% to
69% for score 1 and from 7% to 63% for score 2. The predictive power of the risk scores was
confirmed in the independent patient cohort (CR score 1, from 10% to 91%; CR score 2, from
16% to 80%; ED score 1, from 6% to 69%; and ED score 2, from 7% to 61%).
Interpretation The scores for acute myeloid leukaemia can be used to predict the probability of CR
and the risk of ED in older patients with acute myeloid leukaemia, but otherwise medically healthy,
for whom intensive induction chemotherapy is planned. This information can help physicians with
difficult decisions for treatment of these patients.
Funding Deutsche Krebshilfe and Deutsche Forschungsgemeinschaft.

Introduction
Complete remission (CR) after intensive induction chemotherapy is a prerequisite for the long-term survival of
patients who are diagnosed with acute myeloid leukaemia. 1 In patients who are older than 60 years and otherwise
medically healthy—ie, able to undergo intensive chemotherapy—intensive cytarabine-based and anthracyclinebased chemotherapy is a valid option and can induce CR and cure. In a randomised phase 3 study by the
European Organisation for Research and Treatment of Cancer (EORTC), 2 patients who were 65 years or older
with acute myeloid leukaemia had worse survival in the non-intensive chemotherapy group than in the intensive
chemotherapy group. However, among patients who are 60 years or older, prognosis is still poor despite
intensive chemotherapy, with a median overall survival of less than 1 year. 3–7 In patients with acute myeloid
leukaemia who were given intensive induction chemotherapy, the risk of early death (ED) was much higher in
those who were 60 years or older than in younger patients, and the CR rate was only about 50% in the older
patients compared with 70% in younger patients. 3–7 Synthesis of novel (ie, hypomethylating) drugs—such as
azacitidine and decitabine—have extended survival in the older patients without the risks associated with
induction chemotherapy.8,9 However, rates of CR are still low and long-term survival is rare. For patients who
are medically healthy, a few variables are known that can be used to estimate the potential benefits and risks
associated with intensive chemotherapy. Thus, risk factors such as age at diagnosis, 10 serum concen-tration of
lactate dehydro-genase at diagnosis,11 and a leukaemia secondary to treatment with cytotoxic drugs or an
antecedent haematological disease10,12 are known to correlate with the probability of a patient achieving CR.

Furthermore, cytogenetic changes are associated with the rate of CR and overall survival. 13 Among molecular
genetic changes, fms-like tyrosine kinase 3 internal tandem duplication (FLT3-ITD) is a negative prognostic
factor14–16 and mutated nucleo-phosmin (NPM) in the absence of a FLT3-ITD mutation is a positive prognostic
factor17–20 in patients younger and older than 60 years with cytogenetically normal acute myeloid leukaemia.
Since no treatment algorithms are in clinical use that take the different variables into account, we obtained and
verified the scores and developed a web-based application for the prediction of the probability of CR and risk of
ED after intensive induction chemotherapy in patients who are 60 years or older, have acute myeloid leukaemia,
and are otherwise medically healthy.

Methods
Patients and treatment
The results of induction chemotherapy were available for 1406 patients (aged ≥60 years) with newly diagnosed acute
myeloid leukaemia who were treated in the German Acute Myeloid Leukaemia Cooperative Group 1999
(AMLCG1999) study between June, 1999, and March, 2009.3 In the AMLCG1999 study, the patients were randomly
assigned to induction chemotherapy with tioguanine (100 mg/m2 twice a day on days 3–9, orally), standard-dose
cytarabine (100 mg/m2 on days 1–2, 24-h intravenous infusion, and 100 mg/m2 twice a day on days 3–8,
intravenously), and daunorubicin (60 mg/m2 once per day on days 3–5, intravenously) followed by the second course
with high-dose cytarabine (1 g/m2 twice a day on days 1–3, intravenously) and mitoxantrone (10 mg/m2 once per day
on days 3–5, intravenously); or high-dose cytarabine and mitoxantrone in the first and second induction courses; the
second induction course was given on day 22 only if patients had persistence of blasts 7 days after the completion of
the first course. The detailed treatment plan and first study results have been previously reported.3
The scores for acute myeloid leukaemia were validated in 801 patients (aged >60 years) with newly diagnosed acute
myeloid leukaemia and an available result for induction chemotherapy for those who were treated in the Acute Myeloid
Leukaemia 1996 (AML96) study between February, 1996, and September, 2004.21 Induction chemotherapy consisted
of two courses of cytarabine (100 mg/m2 once per day on days 1–7, 24-h intravenous infusion) and daunorubicin (45
mg/m2 once per day on days 3–5, intravenously) with a different treatment if the response was inadequate after one
course. Alternative treatment options used by the investigators were fludarabine (30 mg/m2 once a day on days 1–5,
intravenous infusion), cytarabine (1 g/m2 once a day on days 1–5, 4-h infusion starting 4 h after fludarabine infusion),
idarubicin (7 mg/m2 once a day on days 1–2, intravenous infusion) and filgastrim (300 µg on days 0–5,
subcutaneously), or combinations of cytarabine (1 g/m2 twice a day on days 1–3) with either mitoxantrone (10 mg/m2
once per day on days 3–5, intravenously), idarubicin (10 mg/m2 once per day on days 3–5, intravenously), or
amsacrine (100 mg/m2 once per day on days 1–5, intravenously).
In both studies, all patients were judged to be medically healthy for intensive induction chemotherapy by their
treating physicians, and those with acute promyelocytic leukaemia were excluded.
Patients provided written informed consent in both studies. Both studies were approved by the relevant
institutional review boards.

Procedures
The definition of CR was haematological recovery with at least 1000 neutrophils per µL and at least 100 000
platelets per µL, and less than 5% bone marrow blasts in at least one measurement. For comparability of the
trials, CR was defined as remission after up to two induction courses in both trials. ED was defined as death from
any cause within 60 days from the first day of treatment. Patients with more than 5% residual bone marrow blasts
after induction treatment were judged to be non-responders. Only patients who started study treatment and those
with a definite induction result (CR, ED, or non-responders) were included in the analysis.
The variables were coded in an exploratory analysis (webappendix p 1). Missing data were substituted with the
median value. Variables were excluded if more than 15% of data were missing.
Cytogenetic analysis was done in the central laboratories by use of classical G-banding techniques,22 and
cytogenetic risk was assessed after being prospectively defined for the two study populations. The definitions of
risks for the AMLCG1999 study were as previously described. 10 Low risk was defined as t(8;21), inv(16), or
t(16;16); high risk as del(5q), monosomy 5, del(7q), monosomy 7, inv(3), t(3;3), 11q23 aberrations, or a complex
aberrant karyotype consisting of at least three aberrations that were not low risk; and intermediate risk as normal
karyotype and all other aberrations that were not classified as low or high risk. In the AML96 study, high-risk
definitions were del(5q) or monosomy 5, del(7q) or monosomy 7, inv(3), t(6;9), t(9;22), or a complex aberrant
karyotype consisting of three or more aberrations that were not low risk. 23
In patients with a normal karyotype, mutational analysis of NPM1 and FLT3 was done as previously
described.14,15,17,19 Low molecular risk was defined as the presence of a mutation in NPM1 in the absence of FLT3ITD; and intermediate molecular risk was defined as all other combinations. Four categories of cytogenetic and
molecular risk were created on the basis of risk classifications: low (cytogenetic or molecular) risk, intermediate risk
with normal karyotype, intermediate risk with aberrant karyotype, and high cytogenetic risk (webappendix p 3).

Statistical analysis
Each preclinical variable was correlated with CR and ED by use of univariate logistic regression analysis. To
avoid overfitting, only variables with a significant association in the univariate analysis (p<0·05) were analysed
with multivariate logistic regression with stepwise inclusion. The significance level was α=0·05 in the multivariate
analysis. Models for multivariate logistic regression were calculated independently for CR and ED, with and

without inclusion of the cytogenetic and molecular risk. Kaplan-Meier estimates were calculated for survival
analysis.
Both studies were registered at ClinicalTrials.gov, as NCT00266136 for AMLCG99 and NCT00180115 for
AML96.

Role of the funding source
The study sponsor had no influence on the study design, collection, analysis, and interpretation of data, writing of
the report, and decision to submit the report. The corresponding author had full access to all the data in the study
and had final responsibility for the decision to submit the report for publication.

Results
No differences were noted between the patients treated in the AMLCG1999 study (n=1406) and those treated in the
AML96 study (n=801) with respect to age, FAB type, karyotype, or frequencies of molecular aberrations (table 1). In
the AMLCG99 study, CR rates and survival did not differ between the two groups given induc-tion treatment.10
In the models of multivariate logistic regression with knowledge of the cytogenetic and molecular risk (score 1),
the standard clinical and laboratory variables (body temperature, haemoglobin, platelets, fibrinogen, lactate
dehydrogenase, age, and de novo vs secondary leukaemia) and the variables for cytogenetic and molecular risk
(low cytogenetic or molecular risk, intermediate cytogenetic risk with aberrant karyotype, and high cytogenetic
risk) were significantly associated with CR or ED (webappendix p 1; panel, formulas B and D). In the model
without knowledge of the cytogenetic and molecular risk (score 2), the seven standard clinical and laboratory
variables were also significantly associated with CR or ED (webappendix p 1; panel, formulas C and E).
On the basis of variables that showed significant correlation with CR and ED, probabilities of CR or ED were
calculated for each patient by use of formula A after calculation of X with the appropriate formulas B to E
(panel). With knowledge of the cytogenetic and molecular risk, the predicted rates of CR were between 12% and
91% (first [lowest] quarter by CR prediction 12–39%, second quarter 40–54%, third quarter 54–68%, fourth
[highest] quarter 68–91%; quarters by CR prediction refer to the assignment of the whole study population into
four equal groups according to their individual probability of CR score 1). Figures 1 and 2 show the results for
the AMLCG1999 study population. The correlation between the predicted CR probability and the actual CR rate
of score 1 is shown by the receiver operator characteristics (figure 1A) and by the predicted CR probability
plotted against the actual CR rates (figure 1B). The predicted rate of ED was from 6% to 69% with the inclusion
of the cytogenetic and molecular risk. Patients with the highest 5% of predicted ED risk (median 49%, range 46–
69) had an increased ED rate of 54% (figure 2B).
Accurate prediction of the rates of CR (figures 1A [CR score 2] and 1C) and ED (figures 2A [ED score 2] and
2C) was possible without knowledge of the cytogenetic and molecular risk. The predicted probability of CR was
from 21% to 80%. The predicted risk of ED was from 7% to 63% for ED without knowledge of the cytogenetic
and molecular risk. Again, the patients with the highest 5% predicted risk of ED (median 49%, range 43–63) had
an increased ED rate of 51%.
Figures 3 and 4 show the results for the AML96 study population. The predicted rate of CR was from 10% to
91% with knowledge of the cytogenetic and molecular risk, and from 16% to 80% without knowledge of the
cytogenetic and molecular risk. The comparison of the predicted versus the actual rates of CR showed an
accurate prediction of the probability of CR in the validation cohort (score 1, figure 3B; score 2, figure 3C). The
predicted risk of ED was from 6% to 69% with knowledge of the cytogenetic and molecular risk (figure 4B), and
from 7% to 61% without knowledge of the cytogenetic and molecular risk (figure 4C).
The quarters for the predicted CR rates correlated significantly with overall survival for the whole population
and for the age groups 60–69 years and 70 years and older (figure 5). Notably, 136 of 535 patients with high
cytogenetic risk were not in the quarter with the lowest predicted rate of CR, but were in the second and third
quarters (table 2). A greater proportion of these patients (63 [46%]) achieved a CR than did those in the quarter
with the lowest probability of CR (108 [27%] of 399; table 2). Most of the 283 patients with a low cytogenetic or
molecular risk were grouped in the 25% of those with the highest CR probability. In this group, a high proportion
of patients achieved CR, whereas only 22 (54%) of 41 patients with favourable cytogenetics or molecular markers
and grouped outside the quarter with the highest CR probability achieved CR (table 2).

Discussion
We identified standard clinical and laboratory variables (body temperature, haemoglobin, platelets, fibrinogen,
lactate dehydrogenase, age, and de novo vs secondary leukaemia) and the variables for cytogenetic and
molecular risk (low cytogenetic or molecular risk, intermediate cytogenetic risk with aberrant karyotype, and
high cytogenetic risk) that were closely and independently associated with CR and ED.
Up to now, the most important prognostic factors were the patient’s age at diagnosis10 and the cytogenetic risk.13
For some patients who are 60 years or older and who present with a highly proliferative disease that requires
immediate treatment, delay in treatment until completion of the cytogenetic results is not possible.24 This problem
is taken into account by use of different scores (with or without the knowledge of the cytogenetic and molecular
risk) for acute myeloid leukaemia and multivariate analyses for the prediction of CR and ED. Importantly, only
routine clinical data and standard laboratory variables are used to calculate the scores. Intensive chemotherapy is
frequently not offered to patients with a high cytogenetic risk. In our analysis, 25% of patients with high
cytogenetic risk were predicted to still have more than 40% probability of achieving CR. Since patients aged 60

years or older with acute myeloid leukaemia in their first CR might benefit from allogeneic stem cell
transplantation (which is an additional treatment for extending survival and increasing the rate of cure),25 a
sceptical approach might not be appropriate for all patients with this leukaemia and poor-risk cytogenetics. By
contrast, only 14% of patients with either low cytogenetic or molecular risk were not in the quarter with the
highest prediction for CR, and these patients still had a greater than 50% probability of CR, justifying an intensive
approach. This finding is in accord with the results of a recently reported study26 in which the investigators noted
that among patients older than 70 years, those with a favourable cytogenetic risk profile were in the subset that
benefited from intensive chemotherapy. Importantly, we also identified different prognostic groups in patients
aged 70 years and older with the scores for acute myeloid leukaemia that again resulted in overall differences in
survival (figure 5).
One potential weakness of the scores for acute myeloid leukaemia relates to the time of the acquisition of the
clinical and laboratory variables. In most cases, the data were obtained immediately before treatment was initiated,
and estimation of how the scores for each patient would be affected if the data were acquired a couple of days
earlier or later is difficult. For example, effective treatment of infection might reduce a fever and thus lead to
prediction of an increased rate of CR.
Use of the score predictor might be most helpful for patients with acute myeloid leukaemia who achieve a very
low or very high predicted rate of CR. For patients predicted to have about 50% probability of CR, not much
might be gained by obtaining the score for CR. Nonetheless, because only standard variables are included in the
calculation and the scores are easy to obtain, the scores might help many physicians in deciding whether or not to
offer intensive induction chemotherapy to patients who are 60 years or older. However, the scores for acute
myeloid leukaemia have to be used with caution, and the responsibility for the final treatment recommendation
remains with each patient’s haematologist.
Additional variables that might be used to qualify an older patient with acute myeloid leukaemia as not suitable
for intensive chemotherapy are the clinical performance score 27 and risk of comorbidities.28 Unlike scoring
systems reported for patients aged 65 years or older29,30 or 70 years or older31 with acute myeloid leukaemia who
were given intensive induction chemotherapy, the scores reported here do not include performance status,
comorbidities, or severe organ failure. Notably, the scores for acute myeloid leukaemia are only valid if intensive
induction chemotherapy seems feasible. The scores were validated using a second, independent patient cohort
treated in independent hospitals with a different protocol for induction chemotherapy. The results showed that the
scores for acute myeloid leukaemia could be used to precisely predict the rates of CR and ED with significant
power independently of the induction chemotherapy. For example, the dose of daunorubicin was higher (60
mg/m2) in the AMLCG1999 cohort than in the AML96 study group (45 mg/m2). The finding that the choice of
induction chemotherapy did not affect the predictive power of the scores is in accord with the results of several
other studies.10,32,33 The results of these studies showed that in older patients with acute myeloid leukaemia the
choice of current regimens for induction chemotherapy do not greatly affect outcome.
Patients who are not given intensive chemotherapy are routinely offered low-intensity or palliative treatment.
Other treatment options are clofarabine, low-dose cytarabine, hydroxycarbamide, azacitidine, decitabine, or best
supportive care. Whereas patients with an adverse cytogenetic risk profile do not benefit from low-dose
cytarabine,34 hypomethylating drugs are active even in these patients.8,9 These choices might be offered to patients
with acute myeloid leukaemia who are unlikely to benefit from intensive induction chemotherapy. However, several
of the clinical variables that are associated with a low probability of CR might also be associated with a poor
prognosis with other treatments. Additional scores might need to be assessed for the efficacy and risk associated
with different low-intensive or palliative treatment regimens, as reported for azacitidine in patients with high-risk
myelodysplastic syndrome.35
The scores for acute myeloid leukaemia might aid in the decision of whether intensive induction chemotherapy is
the preferred option in an older, otherwise medically healthy patient who is diagnosed with acute myeloid
leukaemia, and thus they could change the clinical practice for a large number of patients with this leukaemia.
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AMLCG99
(n=1406)

AML96
(n=801)

67 (60–85)

67 (61–85)

M0

82 (6%)

39 (5%)

M1

291 (21%)

196 (26%)

M2

480 (34%)

251 (33%)

M4

242 (17%)

128 (17%)

M5

118 (8%)

102 (14%)

Age (years; median, range)
FAB type

M6

57 (4%)

29 (4%)

M7

9 (<1%)

7 (<1%)

missing

127 (9%)

50 (6%)

54 (4%)

35 (4%)

Intermediate

889 (63%)

517 (65%)

high

371 (26%)

164 (20%)

Cytogenetic risk
Low

Not known
Normal karyotype

92 (7%)

85 (11%)

655 (47%)

372 (46%)

NPM mutated and no FLT3-

122 (19%)

72 (19%)

other,
* n (%)
ITD
Not known, n (%)

338 (52%)

223 (60%)

195 (30%)

77 (21%)

Complete remission

751 (53%)

388 (48%)

Persistent disease

323 (23%)

242 (30%)

332 (24%)

171 (21%)

Outcome

Early death

†

Data are number (%), unless otherwise indicated. AMLCG1999=Acute Myeloid Leukaemia Cooperative Group
1999 study population. AML96=Acute Myeloid Leukaemia 1996 study population. NPM=nucleophosmin gene.
FLT3=fms-like tyrosine kinase 3 gene. ITD=internal tandem duplication. *Includes FLT3 wild type and mutations
in FLT3 tyrosine kinase domain. †Early death from any cause within 60 days after the start of chemotherapy
Table 1: Patient characteristics and outcome of the two study populations.

Low cytogenetic or molecular risk
n (%)
CR, n (%)
Predicted CR rate in %, median

first
quarter

second
quarter

third
quarter

fourth
quarter

1

6

34

242

1 (100)

3 (50)

18 (53)

192 (79)

35

50

64

80

High cytogenetic risk
n (%)
CR, n (%)
Predicted CR rate in %, median

399

128

8

0

108 (27)

59 (46)

4 (50)

0 (n.a.)

28

46

59

n.a.

Data are number or number (%), unless otherwise indicated. Patients were grouped into quarters according to their
predicted probability of CR score 1 (ie, with inclusion of the cytogenetic and molecular risk).
Table 2: Distribution of patients with low risk and high risk within the quarters according to prediction of
complete remission (CR)

Formula A:
Calculated probability of an event (CR or ED)=

1
1+exp

(-x)

Formula B:
X = 2·0732 – (0·4609 x temp) + (0·2987 x hb) + (0·1420 x plt) – (0·4331 x LDH) – (0·2556 x age) –
(0·4929 x AML type) + (0·6732 x ilow) – (0·4395 x iother) – (1·2102 x ihigh)
Formula C:
X = 0·7372 – (0·4916 x temp) + (0·3628 x hb) + (0·1662 x plt) + (0·4873 x fib) – (0·3362 x LDH) –
(0·2364 x age) – (0·6620 x AML type)
Formula D:
X = –1·5539 + (0·4120 x temp) – (0·4094 x hb) – (0·1725 x plt) – (0·4920 x fib) + (0·5104 x LDH) +
(0·3858 x age) + (0·5536 x ihigh)
Formula E:
X = –1·2424 + (0·4520 x temp) – (0·4375 x hb) – (0·1870 x plt) – (0·5236 x fib) + (0·4870 x LDH) +
(0·3711 x age)
temp=body temperature. hb=haemoglobin. plt=platelet count. LDH=serum concentration of lactate dehydrogenase.
age=patients’ age at diagnosis. AML type=type of acute myeloid leukaemia (de novo vs secondary). ilow=indicator
of low cytogenetic or low molecular risk. iother=indicator of intermediate risk with cytogenetic aberrations not
classified as low or high risk. ihigh=indicator of high cytogenetic risk. fib=fibrinogen
Panel: Formulas for calculation of the probability of a complete remission (CR) or early death (ED)

Figure 1: Correlation of predicted versus actual rates of complete remission (CR) in the Acute Myeloid
Leukaemia Cooperative Group 1999 study population
(A) Receiver operator characteristics for the two different CR scores with the area under the curve (AUC). CR score
1=CR score with inclusion of the cytogenetic and molecular risk. CR score 2=CR score without cytogenetic and
molecular risk. (B) Predicted versus actual rates of CR score 1. Patients were classified into quarters according to
their individual predicted probability of CR (boxes represent the IQR; whiskers indicate the minimum and
maximum values, but are not longer than 1·5 times the length of the corresponding box; values outside this range
are represented by separate dots), which is plotted against the actual CR rate for the quarters. Additionally, the
predicted probability of CR and the actual rates of CR are shown for the patients with the lowest 5% (within the first
quarter) and highest 5% (within the fourth quarter) of CR probability. (C) Predicted versus actual rates of CR score
2.

Figure 2: Correlation of predicted versus actual rates of early death (ED) in the Acute Myeloid Leukaemia
Cooperative Group 1999 study population
(A) Receiver operator characteristics for the two different ED scores with the area under the curve (AUC). ED score
1=ED score with inclusion of the cytogenetic and molecular risk. ED score 2=ED score without cytogenetic and
molecular risk. (B) Predicted versus actual rates of ED score 1. Patients were classified into quarters according to
their individual predicted probability of ED (boxes represent the IQR; whiskers indicate the minimum and
maximum values, but are not longer than 1·5 times the length of the corresponding box; values outside this range
are represented by separate dots), which is plotted against the actual ED rate for the quarters. Additionally, the
predicted probability of ED and the actual rates of ED are shown for the patients with the lowest 5% (within the first
quarter) and highest 5% (within the fourth quarter) of ED probability. (C) Predicted versus actual rates of ED score
2.

Figure 3: Correlation of predicted versus actual rates of complete remission (CR) in the Acute Myeloid
Leukaemia 1996 study population
(A) Receiver operator characteristics for the two different CR scores with the area under the curve (AUC). CR score
1=CR score with inclusion of the cytogenetic and molecular risk. CR score 2=CR score without cytogenetic and
molecular risk. (B) Predicted versus actual rates of CR score 1. Patients were classified into quarters according to
their individual predicted probability of CR (boxes represent the IQR; whiskers indicate the minimum and
maximum values, but are not longer than 1·5 times the length of the corresponding box; values outside this range
are represented by separate dots), which is plotted against the actual CR rate for the quarters. Additionally, the
predicted probability of CR and the actual rates of CR are shown for the patients with the lowest 5% (within the first
quarter) and highest 5% (within the fourth quarter) of CR probability. (C) Predicted versus actual rates of CR score
2.

Figure 4: Correlation of predicted versus actual rates of early death (ED) in the Acute Myeloid Leukaemia
1996 study population
(A) Receiver operator characteristics for the two different ED scores with the area under the curve (AUC). ED score
1=ED score with inclusion of the cytogenetic and molecular risk. ED score 2=ED score without cytogenetic and
molecular risk. (B) Predicted versus actual rates of ED score 1. Patients were classified into quarters according to
their individual predicted probability of ED (boxes represent the IQR; whiskers indicate the minimum and
maximum values, but are not longer than 1·5 times the length of the corresponding box; values outside this range
are represented by separate dots), which is plotted against the actual ED rate for the quarters. Additionally, the
predicted probability of ED and the actual rates of ED are shown for the patients with the lowest 5% (within the first
quarter) and highest 5% (within the fourth quarter) of ED probability. (C) Predicted versus actual rates of ED score
2.

Figure 5: Correlation of predicted rates of complete remission (CR) with overall survival
Patients were grouped into quarters according to their probability of having a CR score 1 and the corresponding
Kaplan-Meier estimates are depicted. (A) Overall survival for all patients. (B) Patients aged 60–69 years. (C)
Patients aged 70 years and older.

