
Acute myeloid leukemia in very old patients

More than half of all Swedish adult patients with acute
myeloid leukemia (AML) are 70 years or older at diagno-
sis.1,2 The incidence of AML currently peaks at age 80-84,
and declines among even older adults, in accordance
with the general cancer incidence by age.3-5 AML biology
according to age has again come into focus due to the
concept of age-related clonal hematopoiesis.6 We have
previously shown that most patients up to 80 years tol-

erate and benefit from intensive chemotherapy,2 and the
outcome has improved over the last twenty years,7

whereas patients older than 80 have a very poor outcome
with no improvement over time. However, now new
therapies with much less toxicity are available8,9 which
could potentially be tolerated by the oldest patients, who
therefore need to be better characterized.
We previously reported the karyotypic profile in older
patients.10 Herein we report the clinical and diagnostic
features according to age with a specific focus on the very
old (Table 1) and a comparison to younger patients. Data
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Table 1. AML patient characteristics by age (n=7069).
<70 yrs 70-74 75-79 80-84 85-89 90+ All 70+ All

yr yr yr yr yr yr

Males number 1728 558 574 476 244 72 1924 3652
Females number 1520 443 526 491 300 137 1897 3417
Age, yrs mean 54 72 77 82 87 92 79 68

median 58 72 77 82 86 91 79 71
Hemoglobin, g/L mean 95 94 94 94 93 91 94 94

median 95 94 94 94 93 92 94 94
WBC, x109/L mean 33 34 34 33 36 42 35 34

median 8.5 10 6.8 8.4 6.3 12.8 8.4 8.5
ANC, x109/L mean 3.6 4.9 4.7 4.5 5 4.5 4.7 4.1

median 0.9 1.3 0.9 1.1 1.2 1 1.1 1
Blast count, x109/L mean 19 18 19 17 21 23 19 18.9

median 2.1 2 1.1 1.6 1.6 2.5 1.6 1.7
Platelets, x109/L mean 89 97 97 90 82 87 92 91

median 57 65 62 63 61 69 63 60
BM blasts, % mean 51 49 48 48 48 49 49 50

median 50 45 43 43 43 48 48 46
LDH, ukat/L mean 10.1 10 9.4 10.4 8.3 8.4 9.7 9.9
(normal 1.9-4.2) median 6 5.8 5.1 5.3 4.7 5.2 5.2 5.6
Genetic data
Evaluable karyotypes number 2681 679 610 359 111 16 1775 6211

% evaluable 83 68 55 37 20 8 46 63
Normal karyotype % of evaluable 28 33 29 28 26 19 30 29
Complex karyotype % of evaluable 16 23 26 24 26 50 25 19
Genetic risk % Favorable 19 10 8 7 8 * 9 15

% Intermediate 53 57 55 57 50 31 56 54
% High risk 28 33 37 36 42 56 36 31

Secondary AML % de novo 74 61 63 67 74 80 66 70
% tAML 10 13 12 9 6 5 10 10

% AHD AML 16 27 25 25 20 15 24 20
Morphology % AML NOS 16 22 24 27 34 44 27 22

% M0-M2 38 33 34 31 28 19 31 37
% M4-M5 19 17 15 16 12 14 16 17

ECOG % 0-I 77 62 53 46 39 26 50 63
Obesity % BMI>25 54 57 51 45 42 31 49 51
Therapy % intensive 89 68 45 18 5 0 36 60
CR with intensive Tx % CR 74 57 52 47 38 NA 53 67
Therapy 2012-2016 % hypometh 2 11 18 17 11 ** 14 9
*indicates one patient with t(8;21) and one patient with acute promyelocytic leukemia, i.e., 12.5%. NA, not assessed, no patient 90+ years received intensive therapy. **one
of 64 patients aged 90+ years received hypomethylating agent. AML: acute myeloid leukemia; ECOG: Eastern Cooperative Oncology Group performance status; WBC: white
blood cell count; ANC: absolute neutrophil count; BM: bone marrow; LDH: lactic dehydrogenase; tAML: therapy-related AML; AHD: antecedent hematologic disease; NOS:
not otherwise specified; BMI: body mass index; CR: complete remission, may include CR with incomplete recovery from cytopenia. 



from patients diagnosed between 1997 and 2016 was
extracted in March 2017 from the Swedish AML reg-
istry.1,2 Laboratory data, body mass index (BMI) and infor-
mation on hypomethylating therapy were available from
2007. Data on geriatric assessment11 and detailed comor-
bidity12 were not available.
There are obvious clinical differences by age. The male
to female patient number ratio is lower in older patients,
despite the higher male incidence up to age 95 years,1 due
to the corresponding sex ratio in the population. Older
patients undergo less diagnostic procedures, such as mor-
phological subclassification and genetic evaluation, due
to the lack of impact on clinical management in the past.
Nevertheless, AML subclassification according to The
French-American-British/The World Health Organization
(FAB/WHO) was performed in a higher proportion of
Swedish patients over 90 years than in all ages according
to The Surveillance, Epidemiology, and End Results
(SEER) program.13 Older patients have poorer Eastern
Cooperative Oncology Group (ECOG) performance sta-
tus at diagnosis, and fewer receive intensive therapy, of
whom a minority achieve complete remission (CR)2

(Table 1). Older patients are, according to Swedish guide-
lines, less likely to receive salvage therapy if they do not
respond to the first induction attempt. Thus, survival is
increasingly poor with advancing age (Figure 1).
On the other hand, there were no major clinically dis-
tinct differences by age in blood counts at presentation.
The total white blood cell (WBC) counts and blood
absolute blast counts were slightly higher in patients over
85 years (P=0.03 and P=0.0001, respectively), but lactic
dehydrogenase (LDH) was less elevated in older subjects
(P=0.02 by non-parametric statistics). Obesity is a risk
factor for AML,14 but fewer older patients were obese
(BMI>25, P<0.0001). Underweight (BMI<18.5) was pres-
ent in 2.5% of both patients younger than 70 years  and
those over 70 years, but possibly somewhat more com-
mon in patients of 90 years or over.

The pattern of genetic changes is hard to interpret due
to low coverage among the oldest patients. It is likely
that adverse findings, such as complex and monosomic
karyotypes, deletions of 5q and 7q, and TP53-mutations
are more common in this group.10 However, we also
found acute promyelocytic leukemia and core-binding
factor leukemia with t(8;21) in patients over 90 years.
Secondary AML was most common in those aged
between 70 and 80,2,15 and, perhaps surprisingly, less
common among the very old (P<0.0001), despite the fact
that the age-related incidence of myelodysplastic syn-
dromes (MDS) is more skewed towards the elderly than
in AML.
Twenty-six patients aged 85 or over (89 being the old-
est) received intensive therapy, and half of them survived
for more than six months; the longest survival time was
three years. Nineteen 85-year-old or older patients
received primary hypomethylating agents, and 11/19
(58%) survived for more than six months (median 205
days), with the longest survival time being 46 months.
The oldest recipient of AML-specific treatment was a 91-
year-old male with AML M2, performance status 0, bone
marrow blasts of 26% and a WBC count of 1.0 x109/L
who received azacytidine, and survived for 640 days.
Twelve patients of 90 years or older survived for one
year or more; eight of them had ECOG performance sta-
tus 0-I, and their median marrow blast count and WBC
count were below average at 26% and 1.7x109/L, respec-
tively, but their median hemoglobin and platelet counts
and morphologic subtype were similar to that of others
[hemoglobin 86 g/L, platelets 45 x109/L, M1 (n=1), M2
(n=1), M5 (n=2), AML with multilineage dysplasia (n=2),
and without further specification (n=6)]. One patient had
a normal karyotype, whereas the others did not have
their karyotypes evaluated. 
The interpretation of biological differences and similar-
ities between very old and younger patients is hampered
by the lack of diagnostic procedures in the very old, and
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Figure 1. Overall survival in days
by age at diagnosis. 



even the primary diagnosis may be missing in critically ill
older people. Older patients with modest MDS-related
cytopenia may go undiagnosed until they develop AML,
and older patients with end-stage MDS may not have
their AML transformation diagnosed and reported.
In summary, AML is a very heterogeneous disease, but
in this unique population-based analysis of very old
patients there seems to be only modest differences in the
clinical subsets of AML between younger and older
patients, with the proviso that molecular data are as yet
not available. Thus, therapeutic improvements which are
being developed for patients aged from 70 to 80 may also
benefit even older patients, which should be studied
specifically.

Vladimir Lj Lazarevic,1 Anders Bredberg,2 Fryderyk Lorenz,3
Emma Öhlander,4 Petar Antunovic,5 Jörg Cammenga,6
Lovisa Wennström,7 Lars Möllgård,7 Stefan Deneberg,8
Åsa Derolf,8 Martin Höglund9 and Gunnar Juliusson1,10 for the
Swedish AML Registry

1Department of Hematology, Skåne University Hospital, Lund;
2Department of Laboratory Medicine, Lund University; 3Dept of
Hematology, Norrland University Hospital, Umeå; 4Department of
Hematology, Sundsvall Hospital; 5Dept of Hematology, Linköping
University Hospital; 6Department of Hematology, Linköping
University; 7Department of Hematology, Sahlgren University Hospital,
Gothenburg; 8Dept of Hematology, Karolinska University Hospital,
Stockholm; 9Department of Hematology, Academic Hospital, Uppsala
and 10Department of Hematology, Stem Cell Center, Lund University,
Sweden
Correspondence: gunnar.juliusson@med.lu.se

doi:10.3324/haematol.2018.196691
Information on authorship, contributions, and financial & other disclo-

sures was provided by the authors and is available with the online version
of this article at www.haematologica.org.

References

1. Juliusson G, Abrahamsson J, Lazarevic V, et al. Prevalence and char-
acteristics of survivors from acute myeloid leukemia in Sweden.
Leukemia. 2017;31(3):728-731.

2. Juliusson G, Antunovic P, Derolf A, et al. Age and acute myeloid
leukemia: real world data on decision to treat and outcomes from the
Swedish Acute Leukemia Registry. Blood. 2009;113(18):4179-4187.

3. Cancer Research UK [Updated June 15, 2018; cited October 23,
2018]. Available from: http://www.cancerresearchuk.org/health-pro-
fessional/cancer-statistics/incidence/age#heading-Zero. 

4. Pavlidis N, Stanta G, Audisio RA. Cancer prevalence and mortality in
centenarians: a systematic review. Crit Rev Oncol Hematol. 2012;
83(1):145-152.

5. Nolen SC, Evans MA, Fischer A, et al. Cancer-Incidence, prevalence
and mortality in the oldest-old. A comprehensive review.  Mech
Ageing Dev. 2017;164:113-126. 

6. Jaiswal S, Fontanillas P, Flannick J, et al. Age-related clonal
hematopoiesis associated with adverse outcomes. N Engl J Med.
2014;371(26):2488-2498.

7. Juliusson G, Lazarevic V, Lehmann S, et al. Improved survival of
patients with acute myeloid leukemia following implementation of
Swedish National Guidelines: Results from the AML Registry 1997-
2013. Blood. 2014;124(21):2269.

8. Wouters BJ, Delwel R. Epigenetics and approaches to targeted epige-
netic therapy in acute myeloid leukemia. Blood. 2016;127(1):42-52.

9. Stein EM, Tallman MS. Emerging therapeutic drugs for AML. Blood.
2016;127(1):71-78.

10. Lazarevic V, Hörstedt AS, Johansson B, et al. Incidence and prognos-
tic significance of karyotypic subgroups in older patients with acute
myeloid leukemia: the Swedish population-based experience. Blood
Cancer J. 2014;4:e188.

11. Abel GA, Klepin HD. Frailty and the management of hematologic
malignancies. Blood. 2018;131(5):515-524.

12. Sorror ML, Storb RF, Sandmaier BM, et al. Comorbidity-age index: a
clinical measure of biologic age before allogeneic hematopoietic cell
transplantation. J Clin Oncol. 2014;32(29):3249-3256.

13. https://seer.cancer.gov/
14. Poynter JN, Richardson M, Blair CK, et al. Obesity over the life
course and risk of acute myeloid leukemia and myelodysplastic syn-
dromes. Cancer Epidemiol. 2016;40:134-140.

15. Hulegårdh E, Nilsson C, Lazarevic V, et al. Characterization and
prognostic features of secondary acute myeloid leukemia in a popu-
lation-based setting: a report from the Swedish Acute Leukemia
Registry. Am J Hematol. 2015;90(3):208-214. 

haematologica 2018; 103:e580

LETTERS TO THE EDITOR


