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Abstract. Introduction. There is a knowledge gap concerning patients with acute 
myeloid leukemia (AML) who are not eligible for intensive induction chemothera-
py; this, together with a recent increase in the incidence in Latin America, encloses 
a need. Through real-world evidence, we describe and compare the results of the 
different treatment strategies within this context. Methodology. This is a longitu-
dinal, descriptive, retrospective study of a cohort of Latin American patients with 
AML not eligible for intensive induction chemotherapy, treated with low-intensity 
chemotherapy or with the best supportive care alone between January 1, 2015, to 
December 31, 2018. Results. Of a total of 125 patients (median age 74.8 years), the 
majority received low-intensity chemotherapy (78.4%). The median time in months 
of overall survival (9.2), progression-free survival (4.8), and time to treatment failure 
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(3.8) were longer in patients receiving hypomethylating agents. Additionally, better 
results were observed with low-intensity chemotherapy (complete response 11.2% 
and stable disease 17.3%) compared to the best supportive care alone. Conclu-
sion. We deliver a real-world standpoint of Latin American patients with AML who 
are not eligible for intensive induction chemotherapy. Our findings pave the first 
steps of the way to describe, understand, and support informed decision-making 
processes in our region. 

Keywords: acute myeloid leukemia, real-world, treatment outcome, antimetaboli-
tes, antineoplastic, Latin America.

Resumen. Introducción. Existe una brecha en el conocimiento de los pacientes 
con leucemia mieloide aguda (LMA) no elegibles para quimioterapia intensiva de 
inducción; que, en conjunto con un aumento reciente de su incidencia en Latino-
américa, condiciona una necesidad. A través de evidencia del mundo real, se des-
criben y se comparan los resultados de las diferentes estrategias de tratamiento 
bajo este contexto. Metodología. Se presenta un estudio longitudinal, descriptivo, 
retrospectivo de una cohorte de pacientes latinoamericanos con LMA no elegibles 
para quimioterapia de inducción intensiva, tratados con quimioterapia de baja 
intensidad o con el mejor cuidado de soporte únicamente, entre el 1 de enero 
de 2015 y el 31 de diciembre de 2018. Resultados. De un total de 125 pacien-
tes (edad media 74,8 años), la mayoría recibió quimioterapia de baja intensidad 
(78,4 %). La mediana en meses de supervivencia general (9,2), de supervivencia 
libre de progresión (4,8) y del tiempo hasta el fracaso del tratamiento (3,8) fueron 
mayores en pacientes que recibieron agentes hipometilantes. Adicionalmente, se 
observaron mejores resultados con la quimioterapia de baja intensidad (respuesta 
completa en 11,2 % y enfermedad estable en 17,3 %) frente al mejor cuidado de 
soporte únicamente. Conclusión. Exponemos una visión del mundo real de los 
pacientes latinoamericanos con LMA que no son elegibles para quimioterapia de 
inducción intensiva. Nuestros hallazgos son un primer paso en el camino para des-
cribir, comprender y respaldar los procesos informados de toma de decisiones en 
nuestra región.

Palabras clave: leucemia mieloide aguda, evidencia del mundo real, tratamiento, 
antimetabolitos, antineoplásicos, América Latina.  

Introduction

Acute myeloid leukemia (AML) is a het-
erogeneous, clonal hematologic malig-
nancy involving the infiltration of imma-
ture myeloid cells into the bone marrow, 
peripheral blood, and other tissues [1]. 
AML is common in older people, with a 
median age of diagnosis in developed 
countries of 68 years [2]. Overall, AML 

accounted for 23% of all leukemia cas-
es worldwide in 2017, with 119.57x103 
incident cases and 99.90x103 related 
deaths [3,4]. The age-standardized in-
cidence rate of AML increased from 
1.35/100,000 in 1990 to 1.54/100,000 
in 2017 globally, with the fastest rise ob-
served in Andean Latin America of up 
to 1.40/100,000 in 2017, correspond-
ing to an estimated annual percentage 
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change for 1990-2017 of 1.68 (95% CI 
1.55-1.82) [3,4] and the incidence is 
projected to increase with the rise in the 
global aging population [5].

Regarding the global burden of the dis-
ease, AML is deemed as costly. First of 
all, considering its effects from a social 
perspective on the patients' functional-
ity, quality of life, and productivity, there 
has been estimated a significant mor-
bidity burden increase of 56.14% from 
2,063,000 disability-adjusted life years 
(DALYs) in 1990 to 3,221,000 in 2017 
[6]. Secondly, from a healthcare system 
or payer perspective, the highest ex-
penses are owed to the treatment (i.e., 
chemotherapy and hematopoietic stem 
cell transplant); additional direct medi-
cal costs include outpatient care, phy-
sician visits, hospitalization, palliative 
care, complications prophylaxis, and 
monitoring [7,8]. The global burden of 
the disease ranges from 100-1,000 in 
Colombia, Peru, Ecuador, Venezuela, 
and Argentina and up to 1,000-10,000 
in Brazil. Further, a significant increase 
in the 1990-2017 age-standardized 
DALY rate (EAPC=1.59, 95% CI 1.46-
1.73) has been described for Andean 
Latin America [4].

Even though current progress in the 
understanding of the disease has en-
abled the introduction of medications 
with novel mechanisms of action, AML 
treatment continues to be challenging. 
Based on medical fitness and comor-
bid illnesses, patients eligible for inten-
sive induction chemotherapy begin in-
travenous anthracycline treatment on 
days 1 to 3 (45-60 mg/m2/day), along 
with a seven-day continuous infusion 
of cytarabine (100-200 mg/m2/day) as 
the standard of care. After complete 
remission, consolidation therapy with 
one or more courses of chemotherapy 
(usually high-dose cytarabine) is rec-
ommended [9]. 

Nevertheless, some patients, particu-
larly those >60 years of age, are usually 
considered "not eligible" for the afore-
mentioned intensive induction therapy 
based on the fact that they are more 
likely to have unfavorable prognostic 
characteristics, poor functional status, 
multimorbidity, lower tolerability to the 
medication and even deleterious so-
cioeconomic factors [10,11]; thus, con-
ditioning poor outcomes with median 
survival ranging from 5 to 10 months 
[1]. Unfortunately, there is not a glob-
ally acknowledged standard of care for 
those not eligible patients [12]. Based 
on a risk-benefit balance, there are op-
tions, such as low-intensity chemother-
apy (LIC), including a hypomethylating 
agent-based treatment (HMA) such as 
5-azacitidine and decitabine or low-
dose cytarabine (LDCA) for those who 
are not suitable for HMA-based treat-
ment. Additionally, the best supportive 
care (BSC) (pain relief, nutritional sup-
port, infection management, hydroxy-
urea for cytoreduction, and/or transfu-
sion support) alone is an alternative for 
more frail patients [9,13]. On the other 
hand, the current advent of novel ther-
apies, such as B-cell lymphoma 2 (BCL-
2) inhibitors (e.g., venetoclax), isoci-
trate dehydrogenase inhibitors, and 
monoclonal antibody therapy, have 
expanded the therapeutic landscape 
beyond BSC and LIC [14-16]. 

In Latin America, the context of the dis-
ease is utterly singular. The differential 
behavior of AML is conditioned by fac-
tors both inherent to the patient, such 
as the fact that in developing countries 
(e.g., Mexico or Brazil), the mean age at 
diagnosis has been estimated to be ten 
years earlier; as well as sociocultural 
aspects [17-19]. Barriers to therapy ac-
cess play a pivotal role due to the lim-
ited health resources and the authori-
ties' preference of allocating budget 
to more frequent cancers, looking for 
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a broader social impact rather than in-
vesting in such a costly disease [19,20]. 

Taken together, this context and the 
scarcity of evidence for this subpop-
ulation in our region make evident 
the need to shorten the knowledge 
gap concerning the differences in the 
clinical course and therapy response 
of Latin American AML patients who 
are not eligible for intensive induction 
chemotherapy [11,21,22]. According-
ly, by assessing real-world data for this 
subpopulation, we aim to compare 
the overall survival (OS) for the dif-
ferent identified treatment strategies 
and to describe the clinical and par-
aclinical characteristics (pathological, 
cytogenetic, and molecular profiles) 
and the healthcare resource utiliza-
tion (HCRU).

Methodology  

We conducted a longitudinal, descrip-
tive, retrospective study of a cohort of 
patients aged ≥18 years, diagnosed 
with either primary or secondary AML, 
who were not eligible for intensive in-
duction chemotherapy based on the 
physician’s assessment of age, ECOG 
performance status, comorbidities, re-
gional guidelines, or institutional prac-
tice, or all these; as proposed by DiNar-
do et al. [23], between January 2015 
and December 2018. In addition, all 
patients had to have received as a first-
line treatment either systemic therapy 
including LIC (azacytidine/decitabine 
or LDCA), targeted therapy (gemtu-
zumab ozogamicin, enasidenib, FLT3 
inhibitors, venetoclax or ivosidenib), or 
BSC (hydroxyurea or transfusion sup-
port).  Patients with unconfirmed AML 
or acute promyelocytic leukemia diag-
nosis and those receiving first-line AML 
treatment as part of an ongoing clinical 
trial were excluded. 

Data was extracted in an anonymized 
manner from patient charts across 10 
community/hospital-based medical 
centers in Colombia (n=5), Panama 
(n=3), and Peru (n=2). Patients were fol-
lowed up until the last recorded contact 
or death, whichever occurred first at 
time of data collection. In compliance 
with the local regulations, due to the 
anonymized nature of the data and the 
observational-descriptive nature of the 
study, after approval of the correspond-
ing Ethics Committee no individual ad-
ditional informed consent was obtained.

Baseline information included age at 
diagnosis, sex, the 2017 World Health 
Organization (WHO) classification sys-
tem, the French-American-British (FAB) 
classification/morphologic subtype, 
the Eastern Cooperative Oncology 
Group (ECOG) performance status 
scores, comorbidities, bone marrow 
(BM) aspirate examination/biopsy, and 
immunophenotyping if available. Infor-
mation on treatment patterns assessed 
during follow-up visits consisted of its 
type (LIC [LDCA or HMA] or BSC only), 
drugs, and reason for discontinuation 
(if applicable).

The main outcome was OS, defined 
as the time in months from the date of 
confirmed diagnosis of AML (i.e., the 
index date) to death from any cause. 
Other outcomes included: Progression 
Free Survival (PFS) measured from the 
date of confirmed diagnosis of AML to 
the date of physician-assessed disease 
progression or death due to any cause;  
Time to Treatment Failure (TTF) defined 
as discontinuation of treatment due to 
disease progression, death, decline in 
performance status, toxicity, and pa-
tient or physician choice; and response 
rate per physician assessment: Rates of 
Complete Remission (CR), CR with in-
complete hematologic recovery (CRi), 
Partial Remission (PR), Stable Disease 
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(StD), Progressive Disease (PD), time to 
achieve the best response (any of the 
aforementioned), and treatment failure. 
HCRU was handled as the number of 
transfusions, the number, duration, and 
complexity of hospitalizations (ICU or 
general), and the number of outpatient 
consultations.

All statistical analyses were performed 
using the SAS software (SAS Institute Inc., 
Cary, NC). Continuous variables were 
described by the mean, standard devia-
tion (SD), median, quartiles, and ranges 
according to their distribution. Categor-
ical variables were reported as absolute 
and relative frequencies. After stratifica-
tion by type of treatment, for survival/
time to event analysis, proportions and 
median survival times were calculated 
through the Kaplan-Meier method.

Results

Baseline characteristics and follow-up

A total of 125 patients were included in 
the analysis. As shown in table 1, most 
patients were from Peru and Colombia; 
the minimum age was higher for pa-
tients receiving BSC only. The absence 
of comorbidities was more frequent for 
patients receiving LIC rather than BSC 
only (28 vs. 1); cardiovascular comor-
bidities were more frequent in the latter. 
The most common AML WHO category 
was AML not otherwise specified for 
both treatments; meanwhile, for BSC 
only, AML with myelodysplasia-related 
changes was less frequent. Additional-
ly, according to the FAB classification, 
M2 and M4 were the most frequent 
subtypes. Detailed information on FAB 
classification, immunophenotyping, BM 
aspirate/biopsy examination, and com-
parative information per study site is 
presented in detail in tables 2 and 3. 

Because the number of patients in the 
study cohort from Panama was small, 
the findings for these patients are not 
discussed separately.

For 27 patients with secondary AML, the 
most common subtype was myelodys-
plastic syndromes (MDS) (n=15, 55.6%), 
and only 2 of them received prior HMA-
based treatment for the antecedent dis-
order. Other secondary AML subtypes 
were chronic myelomonocytic leuke-
mia (n=3, 11.1%), myeloproliferative 
neoplasms (n=2, 7.4%), and therapy-re-
lated AML (n=4, 14.8%); information 
was not available for 3 cases.

Regarding treatment patterns, as the 
first line of treatment, over half of those 
under the LIC regime received 5-azac-
itidine (n=54, 55.1%), followed by 
decitabine (n=5, 5.1%), LDCA (n=10, 
10.2%) and other medications alone 
or in combination (n=34, 34.7%) such 
as cytarabine, aclarubicin, CAG regi-
men (low-dose cytarabine, aclarubicin 
hydrochloride and granulocyte colo-
ny-stimulating factor), enocitabine or 
venetoclax. Only four patients were 
treated with a combination therapy 
(LDCA+5-azacitidine or LDCA/5-azacit-
idine + other treatments). On the oth-
er hand, BSC consisted of transfusion 
support (n=13, 48.1%), pain relief (n=8, 
29.6%), nutritional support (n=2, 7.4%), 
infection management (n=11, 40.7%), 
and other combinations including hy-
droxyurea (n=11, 40.7%). The mean 
time from diagnosis to initiation of 
treatment was 7.9 (SD 11.4) days.

Twenty-three patients required a sec-
ond line of treatment with BSC (n=12, 
52.2%) or LIC (n=11, 47.8%). Just less 
than half of those with LIC received 
5-azacitidine (n=4, 36.4%), followed 
by decitabine (n=1, 9.1%), LDCA (n=4, 
36.4%), venetoclax (n=1, 9.1%) and 
other medications (n=2, 18.2%). For 
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Tabla 1. Baseline clinical characteristics per type of first-line treatment

LIC
 n=98 (78.4%)

BSC only
n=27 (21.6%)

Total
n=125

Sex, n (%) 

Male 54 (55.1) 13 (48.1) 67 (54)

Age at diagnosis

Mean (SD) 74.4 (8.1) 76.0 (8.3) 74.7 (8.1)

Min-Max 41-87 62-88 41-88

WHO classification, n (%)

AML with recurrent genetic abnormalities 3 (3.1) 0 3 (2.4)

AML with inv(3)(q21.3q26.2) or 
t(3;3)(q21.3;q26.2); GATA2, MECOM 

1 (33.3) 0 1 (33.3)

AML with mutated NPM1 2 (66.7) 0 2 (66.7)

AML with myelodysplasia-related changes 27 (27.6) 4 (14.8) 31 (24.8)

AML not otherwise specified 30 (30.6) 9 (33.3) 39 (31.2)

AML with minimal differentiation 3 (10.0) 2 (22.2) 5 (12.8)

AML without maturation 4 (13.3) 1 (11.1) 5 (12.8)

AML with maturation 11 (36.7) 1 (11.1) 12 (30.8)

Acute myelomonocytic leukemia 10 (33.3) 3 (33.3) 13 (33.3)

Acute monoblastic/monocytic leukemia 1 (3.3) 1 (11.1) 2 (5.1)

Acute megakaryoblastic leukemia 0 1 (11.1) 1 (2.6)

Acute panmyelosis with myelofibrosis 1 (3.3) 0 1 (2.6)

Unknown 38 (38.7) 14 (51.9) 52 (41.6)

Cytogenetic and molecular profiles 

Cytogenetics

Favorable risk 4 (4.1) - 4 (3)

Intermediate risk 33 (33.7) 3 (11.1) 36 (29)

Poor risk 11 (11.2) 1 (3.7) 12 (10)

Unknown 50 (51.0) 23 (85.2) 73 (58)

Mutation*

Any(a) 9 (9.2) - 9 (7)

FLT3 2 (22.2) - 2 (22.2)

FLT3ITD (a) 1 (11.1) - 1 (11.1)

Unknown 1 (100) - 1 (100)

NPM1 4 (44.4) - 4 (44.4)

Other 3 (33.3) - 3 (33.3)

Unknown 1 (11.1) - 1 (11.1)

None 24 (24.5) 6 (22.2) 30 (24)

Unknown 65 (66.3) 21 (77.8) 86 (69)
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patients receiving BSC, the most com-
mon kind was transfusion support 
(n=8, 66.7%), followed by pain relief 
(n=6, 50%), infection management 
(n=3, 25%), and other combinations 
(n=4, 33.3%). The mean and median 
time from diagnosis to initiation of a 
second-line treatment was 159 (SD 
198.45) and 90 (Min-Max 2-741) days, 
respectively.

Outcomes

At the end of follow-up (i.e., diagnosis 
to most recent record) for the LIC sub-

group, 22 patients were alive and con-
tributed a median follow-up time of 9.6 
months (Min-Max 0.2-47.5); likewise, 
67 patients died with a median time 
from diagnosis to death of 4.3 months 
(Min-Max 0.2-30.6), 9 patients were lost 
during follow-up. For the BSC-only sub-
group, three patients were alive, with a 
median follow-up time of 0.9 months 
(Min-Max 0.3-2.6), and 22 were dead, 
with a median time from diagnosis to 
death of 1.3 months (Min-Max 0.1-9.5), 
2 patients were lost during follow-up.

Median OS in months was the longest 
for patients treated with HMA thera-

Table 1. Continued

ECOG performance status, n (%)

0 6 (6.1) 5 (18.5) 11 (8.8)

1 30 (30.6) 1 (3.7) 31 (24.8)

2 29 (29.6) 3 (11.1) 32 (25.6)

3 9 (9.2) 7 (25.9) 16 (12.8)

Unknown 24 (24.5) 11 (40.7) 35 (28)

Secondary AML, n (%)

Yes 21 (21.4) 6 (22.2) 27 (21.6)

No 69 (70.4) 18 (66.7) 87 (69.6)

Unknown 8 (8.2) 3 (11.1) 11 (8.8)

Comorbidities*, n (%)

Cardiovascular diseases 18 (18.4) 9 (33.3) 27 (21.6)

Elevated transaminases (not related to liver 
cirrhosis) or renal failure/CKD 3 or 4

8 (8.2) 1 (3.7) 9 (7.2)

Restrictive lung disease or COPD 3 (3.1) 2 (7.4) 5 (4)

Other 51 (52.0) 12 (44.4) 63 (50.4)

Primary location, n (%)

Panama 10 (10.2) 6 (22.2) 16 (13)

Peru 47 (48.0) 12 (44.4) 59 (47)

Colombia 41 (41.8) 9 (33.3) 50 (40)(b)

AML: acute myeloid leukemia; BSC: best supportive care; CKD: chronic kidney disease; COPD: chronic 
obstructive pulmonary disease; ECOG: Eastern Cooperative Oncology Group; LIC: low-intensity 
chemotherapy; SD: standard deviation; WHO: World Health Organization.
* Percentages may sum up to more than 100% as multi-selection was allowed. (a) Number used as 
denominator for the following sub-categories. (b) One patient received treatment in Colombia while 
the patient information was collected in other countries, outside of Latin America. Therefore, the 
patient data was excluded from the final analysis.
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py (9.21; 95% CI 4.7-11.8), followed 
by other medications (4.34; 95% CI 
1.5-7.8), BSC treatment (1.38; 95% CI 
0.9-5.3), and LDCA (1.33; 95% CI 0.3-
9.1). Median PFS in months showed 
a similar trend, with patients treated 
with HMA having higher values (4.77; 
95% CI 2.8-8.7) when compared with 
other medications (1.78; 95% CI 0.8-
4.3), BSC only (1.25; 95% CI 0.6-2.6), 
and LDCA (1.33; 95% CI 0.2-9.1). Ad-
ditionally, treatment failure was pres-
ent for almost more than two-thirds of 

patients in both the LIC (n=76, 77.6%) 
and the BSC only (n=24, 88.9%) sub-
groups, with a median TTF in months 
that was higher for HMA-treated pa-
tients (3.81; 95% CI 2.1-5.4) followed 
by other medications (1.32; 95% CI 
0.5-4.2), BSC only (0.99; 95% CI 0.8-
2.5), and LDCA (0.23; 95% CI 0.1-0.3). 
When comparing Kaplan-Meier surviv-
al curves for OS, PFS, and TTF (figure 
1), there were overall statistically sig-
nificant differences among them (Log-
rank test p-value <0.001).

Tabla 2. Type of AML and bone marrow aspirate at baseline

FAB, n (%)
LIC

 n=98 (78.4%)
BSC only

n=27 (21.6%)

M0 Undifferentiated acute myeloblastic leukemia 11 (11.2) 3 (11.1)

M1 Acute myeloblastic leukemia with minimal maturation 11 (11.2) 2 (7.4)

M2 Acute myeloblastic leukemia with maturation 29 (29.6) 4 (14.8)

M4 Acute myelomonocytic leukemia 19 (19.4) 6 (22.2)

M5 Acute monocytic leukemia 8 (8.2) 1 (3.7)

M7 Acute megakaryoblastic leukemia 0 1 (3.7)

Unknown 20 (20.4) 10 (37.0)

Bone marrow aspirate prior to treatment initiation 

Performed, n (%) 

Yes 79 (80.6) 11 (40.7)

No 17 (17.3) 14 (51.9)

Unknown 2 (2) 2 (7.4)

Blast cell proportion

n 76 11

Mean (SD) 44.2 (25.6) 35.5 (25.0)

Median (Q1-Q3) 39.5 (26-60) 33 (20-50)

Mono/poly-morphous, n (%) 

Monomorphous 5 (6.3) 1 (9.1)

Polymorphous 14 (17.7) 1 (9.1)

Unknown 60 (75.9) 9 (81.8)

Megakaryocytes, n (%) 

Present 31 (39.2) 7 (63.6)

Not identified 27 (34.2) 1 (9.1)

Unknown 21 (26.6) 3 (27.3)
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Regarding response rate per physi-
cian assessment, patients receiving 
LIC showed a mean time from the 
start of treatment to best response 
of 92.2 days (SD 93.3) defined as 
CR (n=11, 11.2%), CRi (n=1, 1%), PR 
(n=4, 4.1%), StD (n=17, 17.3%), or PD 
(n=29, 29.6%); however, there was no 
information for 36 patients (36.7%) 
due to loss of follow-up. For patients 

receiving BSC only, 9 (33.3%) showed 
PD, yet there was no information for 
the remaining 18 (66.7%) cases. Sim-
ilarly, the mean time from the start of 
treatment to PD was 145 (SD 208.4) 
and 42.9 (SD 50.5) days for the LIC 
and the BSC-only subgroups, respec-
tively. For LIC patients, the mean du-
ration of CR/CRi/PR was 140.3 (SD 
223.4) days.

Tabla 3. Patient demographics and comorbidities for systemic therapy and best supportive care by 
country

Colombia (n=51) Peru (n=59)

Total 
(n=51)

LIC
(n=41)

BSC only 
(n=10)

Total 
(n=59)

LIC
(n=47)

BSC only 
(n=12)

Demographics

Sex (%)

Male 28 (54.9) 23 (56.1) 5 (10.0) 33 (55.9) 26 (55.3) 7 (58.3)

Female 23 (45.1) 18 (43.9) 5 (10.0) 26 (44.1) 21 (44.7) 5 (41.7)

Age at diagnosis

Mean (SD) 74.9 (8.39) 75.0 (8.64) 74.5 (7.68) 75.1 (7.9) 73.6 (7.68) 81.4 (5.50)

Median (Q1-Q3) 77 (70-81) 77 (71-81) 73.5 (68-81) 75 (68-83) 74 (68-80) 84 (72-88)

Comorbidities(a) (%)

Myocardial infarction 3 (5.9) 2 (4.9) 1 (10.0) - - -

Angina/coronary artery 
disease

6 (11.8) 3 (7.3) 3 (30.0) 1 (1.7) 1 (2.1) 0

Congestive heart failure 10 (19.6) 9 (22.0) 1 (10.0) - - -

Arrhythmias 4 (7.8) 4 (9.8) 0 1 (1.7) 0 1 (8.3)

Restrictive lung disease 
or COPD

4 (7.8) 3 (7.3) 1 (10.0) - - -

Renal failure or CKD 
stage 3, 4 or 5

1 (2.0) 1 (2.4) 0 - - -

Other 34 (66.7) 26 (63.4) 8 (80.0) 21 (35.6) 19 (40.4) 2 (16.7)

Unknown 5 (9.8) 5 (12.2) 0 16 (27.1) 7 (14.9) 9 (75.0)

None 8 (15.7) 7 (17.1) 1 (10.0) 19 (32.2) 19 (40.4) 0

Elevated transaminases 
(elevation not related  
to liver cirrhosis) 
or renal failure or          
CKD stage 3, 4

3 (5.9) 2 (4.9) 1 (10.0) 2 (3.4) 2 (4.3) 0

LIC: low-intensity chemotherapy; BSC: best supportive care; COPD: chronic obstructive pulmonary 
disese; CKD: chronic kidney disease.
(a) Percentages may sum up to more than 100% as multi-selection was allowed.
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Treatment discontinuations were high 
in both LIC (n=89, 90.8%) and BSC only 
(n=25, 92.6%) subgroups; the mean 
duration of treatment until discontinu-
ation was 102.1 (SD 129.1) days for the 
former and 66.1 (SD 83.7) days for the 
latter. The primary reason for treatment 
discontinuation was PD among LIC pa-
tients (n=33, 33.7%) and death among 

those on BSC only (n=20, 74.1%). Oth-
er relevant causes in the LIC subgroup 
included death (n=31, 31.6%), toxicity 
(n=9, 9.2%), a decline in performance 
status (n=18, 18.4%), insurance bar-
riers (n=1, 1%), patient preference 
(n=10, 10.2%), completion of planned 
treatment (n=5, 5.1%), physician pref-
erence (n=2, 2%), other directly unre-
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BSC only (n=27)
HMA (n=57)
LDCA (n=7)
Other (n=34)

BSC only (n=27)
HMA (n=57)
LDCA (n=7)
Other (n=34)

BSC only (n=27)
HMA (n=57)
LDCA (n=7)
Other (n=34)

A

C D

B

Overall Survival LDCAa

(n=7)
HMAa

(n=57)
Othera

(n=34)

BSC 
only 

(n=27)

Censoredb, n (%) 1 (14.3) 22 (38.6) 8 (23.5) 5 (18.5)

Deaths, n (%) 6 (100) 35 (68.6) 26 (81.3) 22 (88.0)

Median survival in 
months (Q1-Q3)

1.33
(0.3-3.6)

9.21
(2.7-14.8)

4.34
(1.3-14.4)

1.38
(0.9-5.6)

Progression Free Survival 

Censoredb, n (%) 1 (14.3) 14 (31.6) 3 (8.8) 2 (14.8)

Deaths, n (%) 6 (100) 39 (73.6) 31 (93.9) 23 (92.0)

Median survival in 
months (Q1-Q3)

1.33 
(0.3-3.6)

4.77
(1.4-11.8)

1.78
(0.8-4.3)

1.25 
(0.3-3.5)

Time to Treatmente Failure

Censoredb, n (%) 0 19 (33.3) 5 (14.7) 4 (14.8)

Deaths, n (%) 7 (100) 38 (79.2) 29 (90.6) 23 (95.8)

Median survival in 
months (Q1-Q3)

0.23
(0.2-0.3)

3.81
(1.1-8.6)

1.32
(0.5-4.9)

0.99
(0.3-3.9)

Figura 1. Kaplan-Meier survival curves. (A) Overall Survival (OS). (B) Progression Free Survi-
val (PFS). (C) Time to Treatment Failure (TTF). (D) Corresponding risk tables.    
a LDCA includes low-dose cytarabine; HMA includes 5-azacitidine (azacytidine) and decita-
bine; targeted therapies include FLT3 inhibitors, enasidenib, ivosidenib, and gemtuzumab 
ozogamicin; and other includes cytarabine, aclarubicin, G-CSF regimen (CA+G), enocita-
bine (BH-AC), combination of therapies, venetoclax, and other. Combination of therapies 
refers to therapies across different subgroups among LDCA, HMA, and targeted therapies. 
b Patients who had not been reported as dead within the study observation period were 
censored on the study end date or the last contact date available in the dataset, whichever 
occurred first. BSC: best supportive care; CA+G: cytarabine, aclarubicin; G-CSF: granulocy-
te colony stimulating factor; HMA: hypomethylating agents; LDCA: low-dose cytarabine.
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lated causes (n=4, 4.1%), and unknown 
cause (n=6, 6.2%). For the BSC-only 
subgroup, causes included PD (n=2, 
7.4%), a decline in performance status 
(n=2, 7.4%), insurance barriers (n=1, 
3.7%), patient preference (n=1, 3.7%), 
and completion of planned treatment 
(n=1, 3.7%). These values may sum up 
to more than the total of patients pre-
sented for each subgroup, as multi-se-
lection was allowed.

Finally, for the 23 patients mentioned 
above who required a second line of 
treatment, among the LIC subgroup, 
there was a mean time from the start of 
treatment to the best response of 101.5 
days (SD 28.6) being mainly StD (n=3, 
27.3%) and PD (n=3, 27.3%) followed 
by PR (n=1, 9.1%); there was no infor-
mation for four patients (36.4%) due to 
loss of follow-up. For the BSC-only sub-
group, data was available for only one 
patient (8.3%) who showed PD. Treat-
ment discontinuation was observed in 
90.9% (n=10) of the LIC patients and 
75% (n=9) of those in the BSC cohort. 
Reasons for discontinuation in the LIC 
subgroup included disease progres-
sion (n=4, 36.4%), death (n=3, 27.3%), 
toxicity (n=1, 9.1%), a decline in perfor-
mance status (n=1, 9.1%), completed 
planned treatment (n=1, 9.1%), and of 
unknown cause (n=1, 9.1%); and in the 
latter, were death (n=7, 58.3%), disease 
progression (n=1, 8.3%), and unknown 
cause (n=1, 8.3%). Treatment failure 
was reported in 72.7% (n=8) and 66.7% 
(n=8) of LIC and BSC-only subgroups 
and showed a mean time to it of 79.4 
(SD 61.5) and 36.9 days (SD 48.99), re-
spectively. 

Healthcare resource utilization

During the first line of treatment, 76 
(77.6%) patients were hospitalized in 
the LIC subgroup and 17 (63%) in the 

BSC-only group, accounting for a total 
of 282 events (table 4). The median 
length of stay in days was longer for the 
LIC patients than for the BSC-only pa-
tients (10.5 [mean of 1.7 days in ICU] vs. 
8 [mean of 2.7 in ICU]), and most were 
treatment administration- and infec-
tion-related for the former subgroup 
and infection- and transfusion-related 
for the latter (table 4). 

As for the first hospitalization, the median 
length of stay in days was longer for the 
LIC patients 18 (mean of 34 ± 66.08 days 
and mean of 2.5 days in ICU) vs. 8 (mean 
of 14 ± 15.73 days and mean of 3.2 days 
in ICU) for the BSC-only patients, and 
the reasons included treatment admin-
istration (n=44, 57.9%), infection (n=35, 
46.1%), relapse (n=29, 38.2%), transfu-
sion support (n=20, 26.3%), and other 
AML-related or unrelated event (n=14, 
18.4% and n=7, 9.2%). On the other 
hand, reasons for hospitalization among 
the BSC-only patients were relapse (n=7, 
41.2%), infection (n=7, 41.2%), transfu-
sion support (n=6, 35.3%), and other 
AML-related or unrelated event (n=4, 
23.5% and n=2, 11.8%).

Regarding the second hospitalization, 
the median length of stay in days was 
equal for the LIC and the BSC-only pa-
tients 8; however, the mean length in 
days was higher for the former (29.4 ± 
84.42 vs. 9.3 ±4.16). Only for LIC patients 
there was a third hospitalization reported 
(median length of stay of 12.5 and mean 
length of stay of 20.6 ± 22.29 days).

The percentage of patients requiring 
outpatient consultations and the mean 
number of visits were higher in the LIC 
subgroup than in the BSC-only sub-
group (n=78, 79.6% vs. n=11, 40.7% and 
11 [SD 13.5] vs. 7.9 [SD 7.4]). Transfu-
sion support was given to 74.5% (n=73) 
and 81.5% (n=22) of LIC and BSC-only 
patients, respectively (table 4).

Overall Survival LDCAa

(n=7)
HMAa

(n=57)
Othera

(n=34)

BSC 
only 

(n=27)

Censoredb, n (%) 1 (14.3) 22 (38.6) 8 (23.5) 5 (18.5)

Deaths, n (%) 6 (100) 35 (68.6) 26 (81.3) 22 (88.0)

Median survival in 
months (Q1-Q3)

1.33
(0.3-3.6)

9.21
(2.7-14.8)

4.34
(1.3-14.4)

1.38
(0.9-5.6)

Progression Free Survival 

Censoredb, n (%) 1 (14.3) 14 (31.6) 3 (8.8) 2 (14.8)

Deaths, n (%) 6 (100) 39 (73.6) 31 (93.9) 23 (92.0)

Median survival in 
months (Q1-Q3)

1.33 
(0.3-3.6)

4.77
(1.4-11.8)

1.78
(0.8-4.3)

1.25 
(0.3-3.5)

Time to Treatmente Failure

Censoredb, n (%) 0 19 (33.3) 5 (14.7) 4 (14.8)

Deaths, n (%) 7 (100) 38 (79.2) 29 (90.6) 23 (95.8)

Median survival in 
months (Q1-Q3)

0.23
(0.2-0.3)

3.81
(1.1-8.6)

1.32
(0.5-4.9)

0.99
(0.3-3.9)
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Tabla 4. Number and reasons for hospitalizations per type of first treatment

LIC BSC only

Number of hospitalizations per patient, n (%)  n=76* n=17*

1 56 (73.7) 14 (82.4) 

2 4 (5.3) 3 (17.6) 

≥3 16 (21.1) 0

Reasons for all hospitalizations, n (%) n=148** n=20**

Progression/Relapse-related 41 (27.5) 7 (35) 

Infection-related 65 (43.6) 8 (40) 

Transfusion-related 37 (24.8) 8 (40) 

Treatment administration-related 73 (49) 0

Other AML-related event 22 (14.8) 5 (25) 

Other 13 (8.7) 3 (15) 

Number of days hospitalized n=148** n=20**

Mean (SD) 25.5 (57.4) 13.3 (14.6)

Median (Q1–Q3) 10.5 (5.0-27.5) 8 (5.0-15.5)

Number of days in ICU n=145** n=20**

Mean (SD) 1.7 (6.04) 2.7 (6.40) 

Median (Q1–Q3) 0 (0.0-0.0) 0 (0.0-2.5)

Outpatient consultations during the first line of treatment, n (%)

Yes 78 (79.6) 11 (40.7) 

No 18 (18.4) 15 (55.6) 

If yes, number of visits n=77 n=11

Mean (SD) 11.0 (13.47) 7.9 (7.38) 

Median (Q1–Q3) 5 (3.0-14.0) 3 (2.0-16.0)

RBC/platelet transfusions, n (%) 65 (43.6) 8 (40) 

Yes 73 (74.5) 22 (81.5) 

No 22 (22.4) 5 (18.5) 

Unknown 3 (3.1) 0

If yes, number of RBC transfusions n=65 n=21

Mean (SD) 9.9 (9.98) 8.9 (8.43) 

Median (Q1–Q3) 6 (3.0-14.0) 6 (3.0-12.0)

If yes, number of platelet transfusions n=62 n=20

Mean (SD) 9.2 (16.58) 8.5 (11.00) 

Median (Q1–Q3) 2 (0.0-8.0) 3.5 (0.5-13.5)

LIC: low-intensity chemotherapy; BSC: best supportive care; SD: standar deviation; RBC: red blood 

cells. * Patients, ** Hospitalizations.
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Discussion

As mentioned in the introduction, the 
context of AML in Latin America is con-
ditioned by factors inherent to the pa-
tient and their sociocultural context. 
This study set out with the aim of as-
sessing, through real-world data, the 
need to shorten the knowledge gap 
concerning the current status and dif-
ferences in the clinical course and ther-
apy response of Latin American AML 
patients who are not eligible for inten-
sive induction chemotherapy.

Whether a patient is or is not eligible 
for such intensive therapies is based 
on multiple factors, such as medical 
fitness, functionality, and comorbid 
illnesses, all of which are naturally as-
sociated with age. Prior studies have 
noted the importance of considering 
this group of patients with caution, 
not only because of their specific 
characteristics that may condition 
worse outcomes, but also because of 
the imminent aging processes among 
populations.

Consistent with the literature, this study 
found a mean age of 74.7 years, sim-
ilar to the mean age (73.1 ±8 years) 
presented by Ma et al. on a real-world 
US-based survey for patients with AML 
[24]. Further, it is coherent with what 
was reported by Jaime-Perez et al. in 
2022 [11] for a Mexican elderly AML 
population (median of 69 years); thus, 
being this publication one of the few 
focusing on elderly (most of them not 
eligible for intensive therapy) AML pa-
tients in our Latin American region. 
When comparing our results to other 
cohorts of Latin American AML patients 
without making the distinction of being 
not eligible for intensive induction che-
motherapy, there are a few differenc-
es: e.g., for 2021 and 2022, Silveira et 
al. and Rodrigues et al. in Brazil report 

younger median ages in ranges of 45 
to 54 years [25,26]. 

Interestingly, other publications on Lat-
in American patients (Mexico), such as 
Jaime-Pérez et al. in 2014 found the 
median age at diagnosis of AML to be 
32 years [17], supporting the fact that 
AML patients tend to be younger in 
this region. There is also a study report-
ing results on AML adult Colombian 
patients and one on AML adult Peru-
vian patients; however, there was use 
of intensive induction chemotherapy 
in 96.2% and 100% of cases, respec-
tively, thus, not being comparable to 
our study’s context [27,28]. Another 
publication on Peruvian AML patients, 
showed a median age at diagnosis of 
44, but it did not have any information 
regarding treatment approaches [29]. 

Among patients on LIC, cardiovascular 
and lung diseases were less common 
(18.4% vs. 33.3% and 3.1% vs. 7.4%); 
however, patients suffering from elevat-
ed transaminases (not related to liver cir-
rhosis) or renal failure/CKD 3 or 4 were 
more frequent (8.2% vs. 3.7%). Even 
though mean ages were similar (74.4 
vs. 76), the minimum age for patients 
on BSC-only therapy was higher (62 
vs. 41). ECOG 0-1 status was more fre-
quent in LIC patients (36.7% vs. 22.2%); 
yet, a status of 2 and 3 were remarkably 
frequent in the LIC and BSC-only sub-
group, respectively (29.6% and 25.9%). 
These results may help us to indirect-
ly understand the reasons behind the 
physicians therapeutical decision-mak-
ing process and to raise awareness on 
the ineligibility criteria for intensive in-
duction chemotherapy.

The overall hospitalization rate was 
slightly higher in our population com-
pared with that reported in a US claim-
based analysis of AML patients treated 
with 5-azacitidine (74.4% vs. 61.5%); 
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nevertheless, the reason for hospital-
izations was similar when considering 
infection-related causes (43.6% vs. 46.6-
47.1%) [30]. The study by Jaime-Perez et 
al. of elder Mexican AML patients report-
ed a median length of stay for patients 
receiving LDCA of 5 days (Min-Max 
4-10) [11]; another study in US hospitals 
reported a median length of stay of 5.8 
days, being longer in patients younger 
than 60 years (6.8 vs. 5.4 days) [31]. Both 
studies report relatively lower length of 
stays than what we obtained (10.5 days); 
however, a possible explanation for 
these results may be the differences not 
only in the sociocultural context of the 
participating sites, but also in our afore-
mentioned inclusion criteria.

For the BSC-only subgroup no pa-
tients reported ≥ 3 hospitalizations. 
The mean length of inpatient stay was 
higher for the LIC subgroup (25.5 vs. 
13.3 days) as well as the mean number 
of outpatient visits during the first line 
of treatment (11 vs. 7.9). On the other 
hand, there was a trend towards a low-
er relative number of patients requir-
ing transfusions during the first line of 
treatment for the LIC patients (74.5% 
vs. 81.5%). These findings are related 
to an inherent difference between the 
intention of both treatments and might 
indicate a restrictive or limited effort 
approach for the BSC-only patients. An 
implication for further research is the 
potential impact in the resource’s utili-
zation and economic burden differenc-
es between LIC and BSC-only.

Turning now to our study’s outcomes, 
the median OS was the longest among 
patients receiving HMA (9.2 months, 
Min-Max 0.62-30.51), which is in line 
not only with data reported by previous 
studies [32,33] but also with the current 
general recommendations of treatment 
for older adults with AML [10]. The me-
dian OS in our BSC-only subgroup was 

1.4 months (Min-Max 0.07-8.47), consis-
tent with the study conducted by Heib-
lig et al. (median OS 2.6 months) [34]. 
Also, the median PFS and TTF were 
approximately four times longer in the 
patients receiving HMA compared with 
other treatments (LDCA and BSC-only), 
supporting previous research into this 
area not only in Latin America but also 
in other populations [32,35,36]. 

Our results also indicate that the LIC 
was the preferred choice over BSC-on-
ly in patients who were not eligible 
for intensive induction chemotherapy 
(78.4% versus 21.6%). In the US com-
munity oncology practices in elderly 
patients with AML, 57% of patients 
received systemic therapy, while 43% 
received BSC [24], just as in our study 
BSC only was not the preferred choice. 
In another real-world study from India, 
23% of elderly AML patients were on 
BSC [33], similar to the observations 
in our study. In contrast, LIC was the 
choice of treatment only in 33.1% of 
elderly AML patients (aged ≥70 years) 
in a French real-world study [34]. HMA 
(5-azacitidine) was the most common 
first-line treatment in our study (55.1% 
patients), congruent with the large data 
analysis published by Medeiros et al. 
among elderly patients with AML in the 
US, wherein 73.6% of patients received 
HMA-based treatment [21]. 

A possible explanation for this might 
be that the decision-making process for 
AML patients who are not eligible for 
intensive induction chemotherapy in 
the participating sites, Colombia, Peru, 
and Panama, is guided by both the Na-
tional Comprehensive Cancer Network 
recommendations [9] and Colombian 
and Peruvian local treatment guidelines  
(applicable at the time that the study 
was conducted). This guidelines recom-
mended considering treatment either 
with LDCA, 5-azacitidine, or BSC under 



Treatment patterns and clinical outcomes in acute myeloid leukemia patients who are not 
eligible for intensive induction chemotherapy: A real-world study from Latin-America

Volumen 27, Número 4, 2023 329

this scenario [37,38]. Nevertheless, it is 
important to bear in mind the possible 
bias in these comparisons. First, due to 
the lack of standardized terminology to 
name patients not eligible for intensive 
induction chemotherapy, finding terms 
such as: “unfit”, “medically unfit”, “frail”, 
“ineligible”, or even, in some cases, “el-
derly” (considering that age solely is not 
a cause of ineligibility). And second, due 
to the need for explicit criteria to define 
a patient as not eligible, with some au-
thors/clinical trials recently proposing 
their own objective standards for such 
designation, in contrast to the premise 
of the physician’s subjective appraisal 
of certain variables as a decision-mak-
ing tool [14,39].

The generalizability of these results is 
subject to certain limitations. For in-
stance, the small sample size, which 
may be explained by the low incidence 
of the disease, and the unavoidable 
loss of follow-up, loss of insurance cov-
erage, health system fragmentation, 
and incomplete information (inherent 
to real-world studies) affects the need-
ed statistical power to guarantee the 
assessment of potential hypothesis 
and more complex inferential analysis 
(i.e., the causal effect of interventions 
when controlling for certain confound-
ers). Additionally, the lack of studies 
reporting on this specific subgroup of 
patients in Colombia, Peru, or Panama 
difficult the potential for comparisons; 
regardless, it highlights the novelty of 
our research. Finally, a note of caution 
is due when comparing our findings 
considering our inclusion criteria, thus, 
encouraging the understanding of this 
not eligible for intensive therapy sub-
population for future real-world-based 
research in Latin America.

Notwithstanding these limitations, this 
study offers a real-world-based insight 
into the treatment patterns and clinical 

outcomes in Latin American AML pa-
tients who are not eligible for intensive 
induction chemotherapy. We found 
that generally, there is a preference for 
LIC as first-line treatment, being HMA/
azacytidine the most common choice 
and the one with better results in terms 
of having a higher median OS, PFS, and 
TTF than those receiving BSC alone, 
LDCA, or another single/combination 
treatment. Our findings make several 
contributions to the current local litera-
ture to pave the first steps on the way 
to describe, understand, and support 
treatment recommendations, encour-
aging informed clinical decision-mak-
ing processes. Further work needs to 
be done to validate our findings and to 
help us establish a greater degree of ac-
curacy on this matter to paint a compre-
hensive picture of the disease and this 
subgroup of patients in Latin America.
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