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Article history: Introduction: Acute myeloid leukemia (AML) is most commonly presented in older adults; how-
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Keywords: supportive care (BSC) were included. Survival analysis included the Kaplan-Meier and Cox
Acute myeloid leukemia models and the cumulative incidence of relapse (CIR).
Low-dose cytarabine Results: Seventy-five adults were included and the overall survival (OS) was 4.87, 1.67 and 1.16
Intensive chemotherapy months, using IC, LDAC and BSC, respectively. The IC led to a higher OS (p < 0.001) and was a
Best supportive care protective factor for early death, at a cost of more days spent hospitalized and more non-fatal
HSCT treatment complications; non-significant differences were found between the LDAC and BSC.

Eight (10.7%) patients underwent hematopoietic cell transplantation, with a higher OS
(p = 0.013). Twenty (26.7%) patients achieved complete remission; 12 (60%) relapsed with a 6-
month CIR of 57.9% in those < 70 years old vs. 86.5% in those > 70 years old, p = 0.034. Multivar-
iate analysis showed the white blood cell count (WBC) and IC had a significant impact on the
patient survival, whereas chronological age and the Charlson comorbidity index (CCI) did not.
Conclusion: AML in low-middle income countries demands a different approach; the IC
improves survival, even with a high incidence of relapse, and should be offered as first-line
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age per se and the CCI should not be exclusion criteria to consider IC.
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Introduction

The highest incidence of acute myeloid leukemia (AML) is
reported in older adults. It represents the most common form
of acute leukemia, with a median age at diagnosis of 68 years."
Based on the World Bank, 7% of the population from low- and
middle-income countries are now aged 65 years or over, with
an expected growth of 50% by 2030, making the optimal care
of older adults with AML an international concern.’ Disap-
pointingly, the improvement in survival seen in younger
patients has not been replicated in older adults. This finding
is a consequence of a lack of clinical trials that include elderly
patients, due to their comorbidities, poor performance status,
lower tolerability to intensive chemotherapy, socioeconomic
factors and high-risk disease characteristics, among other
reasons.” Importantly, the global population aged 60 years
could expect to live another 20.5 years on average, thus being
diagnosed with AML at 60 years or older means dying at least
a decade too soon."

There is no firmly established standard of care for AML in
this age group; 50% of patients do not receive treatment and
patients eligible for intensive chemotherapy (IC) present
higher rates of relapse and lower rates of long-term survival.?
The inevitable aging of our population underscores the need
for a specific approach and treatment goals that could yield
better outcomes.

AML is a biologically heterogeneous disease that offers dif-
ferent responses with uniform treatments. However, older
adults of low-income populations have only been analyzed in
one study and no study has been reported in Latin America,*
where a younger age at diagnosis is well known. Disparities
in the clinical course and therapy response remain largely
uncharacterized.

We studied older adults diagnosed with AML at a reference
center for open-population patients and documented their
clinical and laboratory features, their response to different
treatment lines, relapse and survival rates.

Methods

We conducted an observational, longitudinal and retrospec-
tive study of all patients who fulfilled the clinical and labora-
tory criteria for the diagnosis of AML over fifteen years, from
January 2005 to January 2020, registered at the Hematology
Department at the Dr. José Eleuterio Gonzdlez University Hos-
pital, School of Medicine, Universidad Auténoma de Nuevo
Ledn, Monterrey, México. The institution provides healthcare
for low-income uninsured patients from the open population
in Northeast Mexico and patients who are routinely referred
from public primary and secondary care centers. The study
protocol was approved by the Ethics and Research Committee
of the institution and is in full compliance with the Declara-
tion of Helsinki, as revised in 2013.

The age cutoff to define the elderly may vary; we used >
55 years old, as previously adopted, considering the 10-year
earlier peak in AML diagnosis reported in our population.®
=7 In addition to a complete medical history and physical
examination, the diagnosis was established by a complete

blood count, peripheral blood smear, bone marrow (BM)
aspirate examination and immunophenotyping.® The
immunophenotyping was performed by the multiparamet-
ric flow cytometry, using the FACScalibur equipment (Bec-
ton-Dickinson, San Jose, CA.). Due to financial restrictions
in the health system, cytogenetic studies were available
only in 13 patients.

Complete remission (CR) was defined by a neutrophil
count > 1.0 x 10%L and a platelet count > 100 x 10%L in the
peripheral blood and morphologically, as < 5% blasts in the
bone marrow aspirate, accompanied by normal hematopoie-
sis.® Relapse was defined as the reemergence of the criteria
mentioned above for BM (> 5% blasts), the reappearance of
myeloblasts in the blood or the development of extramedul-
lary disease.® Event-free survival (EFS) was defined as the
timeframe from the date of diagnosis to the date of the first
event (relapse or death for any reason) or the last follow-up
visit. The overall survival (OS) was calculated from the date of
diagnosis to the date of death or last follow-up.®

The Charlson comorbidity index (CCI) was calculated for
each patient. Early mortality was defined as death within
60 days of diagnosis. A morphologic subtype was assigned,
using the French-American-British (FAB) classification. For
this study, all patients diagnosed with the AML subtype M3
were excluded.

The intensive chemotherapy (IC) treatment consisted of
a standard protocol composed of three days of an anthracy-
cline (mitoxantrone 10 mg/m?%day or adriamycin 40 mg/m?/
day) and seven days of continuous intravenous cytarabine
(100 - 200 mg/m?%day).®? Systemic intensification was
administered after induction to remission and consisted of
intravenous cytarabine at 2 g/m? delivered by a 4-hour
infusion, on days 1 to 3, with a previous dose of 100 mg of
hydrocortisone. After recovery, additional cycles of intensi-
fication, as described, were administered. The non-inten-
sive chemotherapy consisted of low-dose cytarabine
(LDAC) (10-20 mg/m?*/day for 10 days, subcutaneous), with
or without valproic acid (6 mg/m? single dose), and the best
supportive care (BSC) included vinblastine (10 mgi.v.), asso-
ciated with palliative care.?

Statistical analysis

The SPSS version 25 (IBM Corp, Armonk, NY) was used for
data analysis. A descriptive analysis was performed to obtain
the mean, median and range. Comparisons between groups
at diagnosis used the x? statistics for categorical variables.
The overall survival (OS) and event-free survival (EFS) were
assessed using the Kaplan-Meier method, calculating the
time, survival and standard errors with 95% confidence inter-
vals (ClIs) and comparing the groups, using the Log-Rank test.
Hazard ratios (HR) were assessed using a standard uni- and
multivariate Cox regression analysis for the OS and EFS.
The logistic regression analysis was used for early death.
A p-value < 0.05 was considered statistically significant; varia-
bles with a p-value < 0.1 in the univariate analysis were
included in the multivariate analysis. Univariate survival
analyses used cumulative incidence functions and the Gray’s
test for relapse (CIR), as the non-relapse mortality was treated
as a competing event.
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Results

We identified a total of 82 older adult patients with AML;
seven were excluded due to incomplete clinical files. Of the
remaining 75, 42 (56%) were females and 33 males (44%), with
a male to female ratio of 1:1.3. The treatment consisted of an
IC in 53 (70.7%), non-intensive chemotherapy with low-dose
cytarabine (LDAC) in eleven (14.7%), and eleven (14.7%)
received the best supportive care. The most frequent signs
and symptoms were fatigue in 31.3%, weight loss in 13.8%
and purpuric syndrome in 12.5%. Secondary AML occurred in
twelve (16%) patients; eleven cases developed after the mye-
lodysplastic syndrome (MDS) and one was associated with
previous chemotherapy; no differences in the OS were
observed between secondary and primary AML (p = 0.84). Gen-
eral characteristics and laboratory data of the three treatment
groups are presented in Table 1. There were no statistical dif-
ferences in these parameters, when comparing patients < 70
and > 70 years old. Five patients (6.7%) declined treatment, 2
at the initial diagnosis and 3 after the IC; they received the
BSC. There were no pertinent findings in risk assignment
among the 13 patients who had cytogenetic studies.

The CR was achieved by 20 patients (26.7%); 17 (85%) were
< 70 years old and the remaining 3 (15%) > 70 years old
(p = 0.002) and all received IC. For this group achieving CR, the

median OS was nine months (1 - 85), with a 1-year OS of 48%
(CI 95%, 45.52 - 50.42) and a 3-year OS of 16% (CI 95%, 13.56 -
18.61), compared to 3.9% (CI 95%, 3.39 - 4.45) at one year
among those who did not achieve CR (p < 0.001). During fol-
low-up, 12 (60%) patients relapsed at a median time of 5.78
months (2 - 11); 7 (63.6%) were treated with second-line regi-
mens mostly consisting of high-dose cytarabine, 4 (36.3%)
received palliative care and 1 patient was lost to follow-up
after relapse. No significant difference in OS was found in
patients achieving CR, when comparing age groups (p = 0.83).
Patients < 70 years had a significantly higher 3-year OS of
6.6% (CI 95% 1.12-3.07; p = 0.014, Figure 1, panel A). However,
no significant difference in survival according to age was
found in patients receiving IC (p = 0.417, Figure 1, panel B) or
in those achieving CR (p = 0.83, Figure 1, panel C).The cumula-
tive incidence of relapse at 6 months was 57.9% in patients <
70 years old (CI 95%, 56.2 - 59.4) and 86.5% for those > 70 years
old (CI95%, 85.2 - 87.6) p = 0.034, Figure 1, panel D.

Complications in first-line treatment were found in 34
(45.3%) patients (97% were in the IC group and 3%, in the
LDAC group, p < 0.001); the most common were febrile neutro-
penia in 18 (52.9%) and severe cytopenia in 10 (29.4%). Sixteen
(20%) presented severe infection, of whom ten (62.5%), during
induction therapy. The most frequently associated microor-
ganisms were C. difficile, E. Coli and Aspergillum.

Table 1 - Main clinical and laboratory data of 75 older adults diagnosed with acute myeloid leukemia in a low-income

group in northeastern Mexico. Patients in the intensive chemotherapy group had a significantly lower age.

Characteristic Alln=75 ICn=53(70.7%) LDACn=11(14.7%) BSCn=11(14.7%) ICvs.LDAC, LDACvs.BSC,
(100%) p-value p-value

Age, years (median, 69 (55 - 85) 64 (55 - 82) 80 (66 - 85) 77 (74 - 85) <0.001 0.818
range)

< 70 years (%) 37 (49.3) 37 (69.8) 1(9.1) -

> 70 years (%) 38 (50.7) 16 (30.2) 10 (90.9) 11 (100%)

Gender, n (%) 0.828 0.170
Female 42 (56) 27 (50.9) 6 (54.4) 9(81.8)
Male 33 (44) 26 (49.1) 5 (45.5) 2(18.2)

WBC count (x10°), 24 (0.2-260)  28.5 (0.18-260) 28.8 (0.5 - 195) 5.8 (0.7 - 69) 0.839 0.095
Median (range)

Hemoglobin (g/dL), 7.5(2.8-13.9) 8(3-14) 7 (45 -9.4) 6.1(2.8-10.2) 0.172 0.342
Median (range)

Platelet count (x10%/L), 24 (2 - 311) 26.7 (2 - 311) 17.7 (5.4 - 247) 21 (8 - 53) 0.856 0.336
Median (range)

CCI, n (%)

0 39 (52) 27 (50.9) 3(27.3) 9 (81.8) 0.295 0.019

1 17 (22.7) 14 (26.4) 2(18.2) 1(9.2) 0.783 0.396

>2 9(12) 6 (11.3) 3(27.3) 0.080 0.034

Missing, 10 10 (12.5) 6 (11.3) 3(27.3) 1(9.2)

FAB, n (%)

MO 5(6.7) 4(7.5) 1(9.2)

M1 1(1.3) 1(1.9)

M2 29 (38.7) 20 (37.7) 5 (45.5) 4(36.4

M4 17 (22.4) 4(36.4)

M5 11 (14.7) 13 (24.5) 2(18.2) 1(9.2)

M6 -

M7 1(1.3) 8 (15.1) 1(9.2) -

Missing,11 11 (14.7) 7 (13.2) 5(33.3) 1(9.1)

Secondary AML,n (%) 12 (16) 7 (13.2) 3(27.3) 2(18.2) 0.242 0.611

IC: intensive chemotherapy; LDAC: low-dose cytarabine; BSC: best supportive care; CCI: Charlson Comorbidity Index; FAB: French American

British; WBC: White Blood Count.
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Figure 1-Estimated survival and relapse incidence according to age in older adults with acute myeloid leukemia at a single
center in northeastern Mexico. A. Overall survival (OS) plot according to age group. B. OS curve in patients receiving intensive
chemotherapy (IC). C. Kaplan-Meier curve in patients achieving complete remission (CR). D. Cumulative incidence of relapse

(CIR) in the cohort.

Eight patients (10.7%) underwent allogeneic hematopoietic
stem cell transplantation (HSCT); 2 (25%) died early (< 30
days) after transplantation and 4 (50%), after relapse. The
median OS for this group was fifteen months (6 - 21), with a
1-year OS of 43.8% (CI 95%, 40.08 - 47.44), compared to 10%
(9.21 - 10.82) in patients who did not receive HSCT (p = 0.013),
shown in Figure 2. This group of patients had a median age of
60 years (56 - 71), significantly lower than the 72 years in the
rest of the cohort (p = 0.007).

In the last follow-up, 56 (74.7%) patients were dead; seven-
teen (30.3%) died during induction therapy, fourteen (25%),
during treatment following induction, nine (16%), during
relapse, two (3.5%), after HSCT, and the remaining fourteen
(25%), after disease progression. The main causes of
death were sepsis, followed by respiratory failure and severe
bleeding.

The subgroup of seventeen patients (21.3%) who died dur-
ing induction or post-induction treatment was further ana-
lyzed; results showed a median age of 65 (range 56 - 81),
median WBC count of 39 x 10%L (range 0.18 - 244), CCI > 2 in
three (17.6%), median platelet count of 25 x 10° /L (5.2 - 13.9),
median hemoglobin count of 8.3 g/dl (5.29 - 13.9) and a
median of 7 platelet transfusion episodes (1 - 59) and 5 red
blood cell (RBC) transfusions (1 - 8), with a median hospitali-
zation of 10 days (4 - 30).

Early death occurred in 30 (37.5%) patients (IC 30.2%; LDAC
54.5% and BSC 72.7%; p = 0.166 in IC vs. LDAC and p = 0.375
LDAC vs. BSC). Most deaths were due to infections in 40.7%,
progression, 26.6% or severe bleeding, 14.81%. In the multivar-
iate analysis, a platelet count < 50 x 10%L and WBC >
30 x 10%L at diagnosis were risk factors for early mortality
(p =0.020 and p = 0.049, respectively), whereas having received
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Figure 2 - Estimates of survival endpoints in 75 older adults with acute myeloid leukemia in a low-income group, according to
treatment at an academic center in northeastern Mexico. A. Overall survival (OS) in the cohort. B. Kaplan-Meier curves for OS,

comparing intensive chemotherapy (IC) and low-dose cytarabine (LDAC). C. Kaplan-Meier curves for OS, comparing LDAC and
best supportive care (BSC) D. OS curves of patients receiving hematopoietic stem cell transplantation (HSCT).

Table 2 - Risk factors for early mortality in 75 older adults with acute myeloid leukemia in a low-income group at a referral

center in northeastern Mexico. A WBC > 30 x 10°/L and a platelet count < 50 x 10°/L were identified as risk factors, whereas
intensive chemotherapy (IC) was a protective factor in the multivariate analysis.

Univariate OR (CI 95%) p-value Multivariate OR (CI 95%) p-value
Age at diagnosis
> 70 years 1.306 (0.57 - 3.29) 0.572
WBC count
>30 x 10%L 2.30 (0.85 - 5.7) 0.095 3.97 (1.13 - 10.1) 0.049
Platelet count
<50 x 107/L 4.808 (1.23 - 18.65) 0.023 5.93(1.3-25.9) 0.020
Hemoglobin
<7 g/dl 1.56 (0.59 - 3.94) 0.367
CCI
>2 1.2 (0.27 - 5.31) 0.81
Hypertension 0.848 (0.30 - 2.33) 0.75
Treatment
IC 0.247 (0.087 - 0.75) 0.009 0.201 (0.06 - 0.67) 0.010
LDAC 2.00 (0.738 - 7.26) 0.131 0.617 (0.081 - 3.26) 0.642

WBC: White Blood Count; CCI: Charlson Comorbidity Index; IC: intensive chemotherapy; LDAC: low-dose cytarabine.




S48 HEMATOL TRANSFUS CELL THER. 2023;45(S2):543—S50

Table 3 - Prognosis factors for overall survival (OS) in older adults with acute myeloid leukemia treated at a reference cen-

ter. A WBC count > 30 x 10/L and intensive chemotherapy (IC) remained significant risk and protective factors, respec-
tively, for OS in the multivariate analysis.

Overall Survival Univariate Multivariate

HR (CI 95%) p-value HR (CI 95%) p-value
Age at diagnosis
> 70 years 1.85 (1.12 - 3.07) 0.016 1.02 (0.53 - 1.97) 0.936
WBC count
> 30 x 10%/L 2.08 (1.23 - 3.49) 0.006 2.87 (1.59 - 5.18) 0.001
Platelet count
<100 x 10%/L 1.89 (0.91 - 3.74) 0.068 1.95 (0.95 - 4.02) 0.068
Hemoglobin
<7g/dL 1.13 (0.67-1.9) 0.633
CCI
0 1.21(0.72 - 2.51) 0.489
1 0.951 (0.44 - 1.72) 0.870
>2 0.722 (0.31 - 1.73) 0.465
Hypertension 1.38 (0.80 - 2.63) 0.238
Treatment
LDAC 2.09 (1.04 - 4.2) 0.040 0.866 (0.29 - 2.50) 0.791
IC 0.32 (0.17 - 0.57) <0.001 0.234 (0.09 - 0.59) 0.002
HSCT 0.355 (0.15 - 0.83) 0.017 0.448 (0.13 - 1.48) 0.188

WBC: White Blood Cell count; CCI: Charlson Comorbidity Index; LDAC: low-dose cytarabine;
IC: intensive chemotherapy; HSCT: Hematopoietic Stem Cell Transplantation.

IC was a protective factor for early death (p = 0.010). Risk fac-
tors for early mortality are shown in Table 2.

The median follow-up was 4.8 months (0.3 - 85.4), with a
median OS and EFS of 2.73 and 2.41 months (0.3 - 85.4), respec-
tively, and a 1-year OS of 15.4% (95% CI, 14.52 - 16.29) and 3-
year OS of 3.9% (95% CI 3.30-4.56). The OS in the whole cohort
is shown in Figure 2. Patients treated with IC presented a sig-
nificantly higher median OS of 4.87 months (0.3 - 85) and a 3-
year OS of 5.3% (95% CI 4.48-6.20; p < 0.001), whereas the
LDAC group had a median OS of 1.67 months (0.13 - 5.32) and
patients receiving BSC, 1.16 months (0.3 - 4.83). A significant
difference in the OS was found between IC and LDAC
(p = 0.008); in contrast, no significant difference was found in
the OS, when comparing the LDAC and BSC (p = 0.42), Figure 2.
In the univariate analysis, age > 70 years (95% CI, 1.12-3.07,
HR 1.85; p = 0.016), WBC > 30 x 10°/L at diagnosis (95% ClI,
1.23-3.49, HR 2.08; p = 0.006) and treatment modalities

Table 4 - Outcomes and treatment complications in 75
older adults with acute myeloid leukemia receiving
intensive chemotherapy (IC) and low-dose cytarabine

(LDAC) strategies. Patients in the IC group had signifi-
cantly more non-fatal complications and days spent
hospitalized.

Variable IC,n=53 LDAC,n=11 p-value

Transfusions, median (range)

impacted significantly on the OS. However, in the multivari-
ate analysis, only a WBC > 30 x 10%L (95% CI, 1.59-5.18, HR
2.87; p = 0.001) and having received IC (95% CI, 0.09-0.59, HR
0.234; p = 0.002) remained statistically significant; additional
data are presented in Table 3.

A comparison of clinical characteristics and evolution
between the IC and LDAC groups is shown in Table 4; signifi-
cant differences were found in age (64 vs. 80 years, p < 0.001),
median days spent hospitalized (20 vs. 5, p = 0.006), and treat-
ment complications (62.3% vs. 9.1%, p < 0.001). No significant
differences were found regarding these parameters, when
comparing the LDAC to the BSC.

Discussion

We report findings in a cohort of unselected, consecutive
older adults diagnosed with AML over the last fifteen years at
a hematology referral center for the open population in north-
eastern Mexico.

The AML prevalence in our population was lower than that
reported in European cohorts.”® This could be explained by
the ten-year earlier peak in diagnosis reported in Latin Ameri-
can countries, compared to the United States or the United
Kingdom.'"**

The decision to treat seemed to be mainly influenced by
age, as the IC group included significantly “younger” patients

Platelets 8(1-60) 4(1-10) 0.277 _ _ _

RBC 7(1-23)  2(1-5) 0.140 than the two other groups, as reported in previous studies.”*°

Hospitalization days, 20(7-50) 5(4-10) 0.006 This variable has been consistently identified as the main
median (range) patient-specific clinical factor for worse survival*'®; however,

Comphcatlol.'ls, n (%) 33(623)  1(9.9) <0/ in our multivariate analysis, age was not an independent prog-

Early mortality, n (%) 16 (30.2) 6 (54.5) 0.122

IC: intensive chemotherapy; LDAC: low-dose cytarabine, RBC: red
blood cells; CCI: Charlson Comorbidity Index.

nostic factor for early mortality or OS, in agreement with recent
reports.”” The WBC, cytogenetics and CCI have also been identi-
fied as factors influencing treatment decisions.'®'® still, in the
present study, there was no significant difference in the WBC
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count at diagnosis between groups and the CCI did not seem to
be a good indicator for decision-making or mortality in our
patients. To the best of our knowledge, this is the first study
evaluating the CCI in elderly Latin Americans with AML, indi-
cating that perhaps a different scale, such as the ECOG, com-
bined with a thorough geriatric evaluation, could be more
appropriate in this population.

The median OS was 2.73 months and 3.9% at three years,
comparable to the 2 to 3 months reported for previous
cohorts,'>?° but considerably lower than the 7 months, with a
3-year OS of 18%, in a recent study including hypomethylating
agents,’® which have been recently associated with signifi-
cantly better outcomes; however, their cost ($55,332 - $74,160
USD a year)?’ prevents their use in patients in low-middle
income countries. Substantial differences in outcome
between contrasting health economies have been reported in
younger populations.”” These disparities are accentuated in
older adults, as seen in this report.

Despite the significant improvement in survival seen in
patients receiving the IC, compared to the LDAC, differences
in clinical evolution indicate a higher proportion of non-fatal
treatment complications and hospitalization care for patients
in the IC group, which translates to a higher burden for the
patient and the health system.” Nonetheless, it is noteworthy
that the IC acted as a protective factor for early mortality;
therefore, it is not justified to deny intensive treatment in this
group, based on presumed toxicity or early death rates.”?

Age should be cautiously taken into consideration, when
selecting treatment options for older adults with AML. Poor
results and prognosis in older patients are partially due to
confounding factors, such as “younger” patients, who are
more prone to receive better treatment strategies, such as the
IC and HSCT, as demonstrated in this report, and the subse-
quent lack of older patient representation in these therapies.
In our group, older age appeared to have a worse prognosis,
but when comparing only patients receiving IC or achieving
CR, the impact of age in survival disappeared. Nonetheless,
age was found to play a conspicuous and significant role in
the incidence of relapse, as shown in our results.

These factors should be thoroughly considered by the
patient and the physician to make a reasonable decision
regarding treatment, as a previous study reported that 67% of
the patients perceived that treatment was their only option
and that they had not been offered a choice.”* Setting treat-
ment goals requires the use of clinically relevant endpoints
that, beyond survival, incorporate quality of life, good overall
mental health, physical condition and freedom from severe
complications.

The main limitations in our study include its retrospective
nature, a reduced sample size, inherent to the demographics
of the disease in the region, the lack of data on risk stratifica-
tion for most patients, including cytogenetics and molecular
markers, and unaccounted functional and social factors,
which have an indirect influence on survival.”®

Conclusions

There are several conclusions in our report. Older patients
with AML should receive intensive therapies as first-line

treatment, whenever eligible, and hypomethylating agents
should be made available to this end. Age per se or the mere
presence of comorbidities should not be considered absolute
exclusion criteria for the IC in this population. Finally, the
study of older adults with AML in low-middle income groups
should be encouraged, as it is becoming an epidemiologic
issue, due to the ongoing inversion of the population pyra-
mid, especially in countries as the one in this report, where
information is scarce and availability of novel agents remains
challenging.
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