Rev. Fac. Med. Hum. 2019;19(1):24-31. (January 2019) ISSN Version Online: 2308-0531 _

DOI 10.25176/REMH.v19.n1.1789 Facultad de Medicina Humana URP
ORIGINAL PAPER

FACTORS ASSOCIATED WITH PROGNOSIS AND SURVIVAL OF
HOSPITALIZED ADULT PATIENTS WITH
ACUTE MYELOID LEUKEMIA DIAGNOSIS AT HOSPITAL NACIONAL
DOS DE MAYO TERM FROM 2014 TO 2016

FACTORES ASOCIADOS AL PRONOSTICO Y SUPERVIVENCIA EN PACIENTES ADULTOS HOSPITALIZADOS CON
DIAGNOSTICO DE LEUCEMIA MIELOIDE AGUDA DEL HOSPITAL NACIONAL DOS DE MAYO PERIODO 2014 A 2016

Nicolas J. Higueras-Bromley'?, Luis A. Cano-Cardenas’, Nancy E. Loayza-Urcia®, Jhony A. De La Cruz-Vargas®

ABSTRACT

Introduction: Survival in patients diagnosed with acute myeloid leukemia (AML) may be affected by various clinical,
cytogenetic and immunophenotypic factors. Methods: An observational, transversal, retrospective and analytical study was
conducted, based on the review of clinical histories of all adult patients with diagnosis of acute myeloid leukemia diagnosed
in April 2014 to December 2016, a follow-up was made to determine their final outcome at 2 years. We calculated the OR and
performed survival curves of each prognosis variable independent associated with survival in 3 times: 6 months, 1 year and
2 years. Results: Of the 39 patients 16 (41%) were older than 60 years, 23 (59%) were less than 60 years, 13 of the patients
(33%) showed a number of leukocytes greater than 50 000 to the diagnosis and 26 (77%) showed a number less than 50
000. 33 patients presented a De Novo leukemia (84%) and 6 (16%) presented leukemia secondary to a myelo dysplastic
syndrome or some antecedent of previous chemotherapy. No complete data were obtained from all patients according to
FAB classification, Immunophenotyping and Karyotype. Survival was assessed in 3 times, at 6 months, year and 2 years from
the date of diagnosis, overall survival of the 39 patients was 69% (25) at 6 months, and 49% (18) at 1 and 2 years. For the
survival of the year and 2 years of the diagnosis we got the same OR of 4.5 for the variable leukocytes to the diagnosis greater
than 50 000(IC 95%: 1,008 — 20,507), considering it as a risk factor for mortality. In the survival analysis of the same variable
mentioned, survival at year and two years was significantly lower for the group of patients with leukocytes at diagnosis
greater than 50 000. Conclusion: In our study, statistical significance was found evaluating the variable Leukocytes at
diagnosis greater than 50 000, finding it as an associated factor with mortality to 2 years, with a significantly greater survival
than the group of patients with leukocytes at diagnosis less than 50 000.
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RESUMEN

Introduccion: La supervivencia en pacientes con diagnéstico de Leucemia Mieloide Aguda (LMA) se puede ver afectada
por diversos factores clinicos, citogenéticos e inmunofenotipicos. Objetivo: Determinar las caracteristicas del tamizaje para
cancer CCU en 08 establecimientos de salud (EESS) de Lima Metropolitana sedes del Internado Médico de la FAMURP en el
2017. Métodos: Se realizé un estudio observacional, transversal, retrospectivo y analitico, basado en la revisidn de historias
clinicas de todos los pacientes adultos con diagnoéstico de Leucemia Mieloide Aguda, diagnosticados en Abril del 2014 a
diciembre de 2016 y se realizd un seguimiento para determinar su desenlace final a 2 afios asocidndolo a la presencia de
factores condiciones de mortalidad. La muestra final fue de 39 pacientes. Resultados: De los 39 pacientes 16 (41%) fueron
mayores de 60 aios, 23 (59%) fueron menores de 60 afos, 13 de los pacientes (33%) presentaron una cifra de Leucocitos
mayor a 50 000 al diagnéstico y 26 (77%) presentaron una cifra menor a 50 000. 33 pacientes presentaron una Leucemia
de Novo (84%) y 6 (16%) presentaron una Leucemia secundaria a un Sindrome Mielo Displasico o algun antecedente de
quimioterapia previa. No se obtuvo datos de todos los pacientes segun clasificacion Franco Americano Britanica (FAB),
Inmunofenotipo y Cariotipo. La supervivencia se evalué en 3 tiempos, a los 6 meses, al afo y a los 2 afos desde la fecha
del diagnéstico, teniendo que a los 6 meses la sobrevida global de los 39 pacientes habia sido el 69 % (25), al afio 49% (18)
y a los 2 aios se mantuvo en el mismo rango. La supervivencia al afio y 2 afios del diagnéstico se obtuvo el mismo Odds
Ratio (OR) de 4.5 para la variable Leucocitos al diagnéstico mayor a 50 000 (IC 95%: 1.008 — 20.507), considerdndola como
un factor de riesgo para mortalidad. En el analisis de supervivencia de la misma variable mencionada con la supervivencia
al afo y dos afos que la supervivencia fue significativamente menor en el grupo de pacientes con leucocitos al diagnéstico
mayor a 50 000. Conclusién: En nuestra poblacion de estudio se encontré significancia estadistica al momento de evaluar
la variable Leucocitos al diagnéstico mayor a 50 000 encontrandola como factor asociado a la mortalidad a 2 afios, con una
supervivencia significativamente mayor que el grupo de pacientes con Leucocitos al diagnéstico menor a 50 000.
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INTRODUCTION

The acute myeloid leukemia (AML) is a type of
cancer which is characterized by the infiltration of
bone marrow, blood and other tissues through a
clonal proliferation, abnormally differentiated and
occasionally poorly differentiated from cells of the
hematopoietic system,

Considered an incurable disease for 50 years, with the
current treatments there is a rate of healing from 35 to
40% in patients under 60 years old and from 5 to 15%
in patients over 60 years old™.

The main factors that determine the AML prognosis
can be divided in the following groups: the ones
related to the patients characteristics and the ones
related to the biological characteristics of the own
disease. Cytogenetics and immunophenotypic data
obtained by Flow Cytometry are currently the most
important prognosis factors for predicting survival in
patients, as the identification of different molecular
alterations has made it possible to refine the prognosis
by establishing risk groups in AML, while assisting
during follow-up by determining the minimum
residual disease (ERM)®,

In international databases, only articles are found that
study the overall survival of leukemia in our country
without specifying the subtype, and no survival
tests are found that take clinical, cytogenetic and
immunophenotypic variables.

The reason for this study will be to find the relationship
between the prognosis factors in AML and survival
in the adult population of Hospital Nacional Dos de
Mayo, in order to use the results obtained to improve
treatment decisions, using more aggressive treatments
when necessary based on the prognosis study of each
patient individually.

METHODS

Observational, cross-sectional, retrospective and
analytical study, the data was obtained by means
of a collection sheet prepared for this study of the
medical records and review of the Flow Cytometry and
Karyotype file of the Hematology service of all adult
patients diagnosed with Acute Myeloid Leukemia,
from April 2014 to December 2016 at Hospital Nacional
Dos de Mayo. The final population of study were 39
patients.

The following variables were studied: age at diagnosis,

sex, leukocyte count at diagnosis, type of Acute
Myeloid Leukemia (De Novo or Secondary), type
of Acute Myeloid Leukemia according to French-
American-British  Classification (FAB), cytogenetic
alterations, immunophenotypic alterations, overall
survival at six months after diagnosis, overall survival
at one year after diagnosis, overall survival at two years
after diagnosis, survival time in months.

The age at diagnosis was classified as over 60 years
old and under 60 years old, the leukocyte count at
diagnosis as greater than 50,000 per mm3 and less
than 50,000 per mm’, the type of AML according to
etiology in De Novo and Secondary, according to FAB
classification in good prognosis and bad prognosis,
according to cytogenetics in good prognosis and
bad prognosis and according to immunophenotype
in good prognosis, good and bad prognosis and bad
prognosis.

STATISTICAL ANALYSIS

The collected information was ordered in a database
of Microsoft Excel 2013 program, and was transferred
to SPSS 24 version, software in which all statistical
analyzes were performed. A descriptive analysis of
variables was carried out in order to characterize the
patients according to frequencies and the variables
distribution to be studied.

Then analytical statistics were performed seeking to
associate prognosis factors with survival; bivariate
analysis was performed with determination of OR
using contingency tables, 95% confidence interval,
with p value (<0.05).

To determine the survival curves, the Kaplan-Meier
method was performed. The comparison between the
survival curves was performed using the log-rank test
with statistical significance determination.

Multivariate analysis was not performed due to only
finding statistical significance p (<0.05) in one of the
study variables.

RESULTS

Seventy patients were registered in the database of the
Hematology service with a diagnosis of Acute Myeloid
Leukemia at the time of the study; of them, the data of
39 patients were analyzed because 31 patients were
excluded due to having another final diagnosis or
not receiving a proper follow-up by the hematology
service; the basal characteristics of the population are
described in Table 1.
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Table 1. Basal characteristics of the population.

Age at diagnosis: Over 60 years old: 16 (41%), under 60 years old (59%)

Sex: Male: 25 (64%), Female: 14(36%)

Leukocyte count at diagnosis: Greater than 50 000: 13 (13%) less than 50 000: 26 (66%)

Type of AML: de Novo: 33 (84%), secondary: 6 (16%)

Type of AML (FAB): Good prognosis: 18 (46%), Bad prognosis: 10 (25%), not found: 11 (28%)

Cytogenetics: Good prognosis: 8 (20%), not found: 31 (80%)

Immunophenotype: Good prognosis: 1 (2%), bad prognosis: 3 (8%), good t bad prognosis: 15 (38%), not
found: 20 (51%)

6-month survival: Yes: 25 (64%), no: 14 (36%)
Survival per year: Yes: 18 (46%), no: 21 (53%)

2-year Survival: Yes: 18 (46%), no: 21 (53%)

Survival Time: Median: 10 months, average: 18 months

Source: Hospital Nacional Dos de Mayo - INICIB

Subsequently, contingency tables were made for the
bivariate analysis with calculation of the odds ratio
(OR) comparing the dependent variables with survival
in the 3 times studied, 6 months, 1 year and 2 years,
in order to find a positive or negative association with
this of the different prognosis factors.

When performing the bivariate analysis with the
variable Leukocytes at diagnosis and 6-months
survival, an OR of 1.9 (95% Cl: 0.489 - 7.605) was
obtained, considering having a Leukocyte value
at diagnosis greater than 50,000 as a risk factor for
mortality, without statistical significance.

However, when analyzing the variable Leukocytes at
diagnosis with survival per one year and two years
after diagnosis, the same OR of 4.5 (95% HF: 1,008 -
20,507) was obtained, considering having a Leukocyte
value at diagnosis greater than 50,000 as a risk factor
for mortality.

The different ORs found for the study variables are
summarized in Table 2.

Survival analysis was performed according to the

Kaplan Meier method, using the log-rank test
to compare the survival curves with the p value
determination for statistical significance in the various
study variables.

When performing the survival analysis of the leukocyte
variable at diagnosis in the 2 prognosis groups, first
with survival at 6 months, a p value = 0.3 was obtained,
having no statistical significance when comparing
survival among patients with leukocytes at diagnosis
greater than 50,000 and less than 50,000, having a
greater cumulative survival in the group of patients
with leukocytes less than 50,000. (See chart 1).

In the survival analysis of the same variable mentioned
with survival at one year and two years, the same
p = 0.05 value was obtained, with survival being
significantly lower in the group of patients with
leukocytes at diagnosis greater than 50,000 with lower
cumulative survival in this mentioned group. (See
chart 2).

Statistical significance was not obtained in the survival
analysis of the other study variables.
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Table 2. Summary of the bivaried analysis (OR found in the study variables).

Age at diagnosis:

Over 60 years old
Under 60 years old

Leukocytes to Diagnosis

Greater than 50,000
Less than 50,000

Type of AML

De Novo
Secondary

AML Type (FAB Classification)

Good Prognosis
Bad Prognosis

Alterations

Immunophenotypic:
Good and bad Prognosis
Bad Prognosis

6-month survival: 0.7 (95% HF: 0.2-2.7) 2-year
Survival: 1.1 (95% HF: 0.3-4.2)

6-month survival: 1.9 (95% HF: 0.4-7.6) 2-year
Survival: (95% HF: 1.008-20.5)

6-month survival: 0.8 (95% HF: 0.1-5.5) 2-year
survival: (95% HF: 0.1-4.7)

6-month survival: 0.8 (95% HF: 0.1-4.5) 2-year
Survival: 0.6 (95% HF: 0.1-3.1)

2-year Survival: 0.3 (95% HF: 0.02-5.21)

Source: Hospital Nacional Dos de Mayo - INICIB
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Graphic 1. Survival curve at 6 months: Leukocytes to diagnosis and survival at 6 months.
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Graphic 2. Survival curve at 2 years: Leukocytes to diagnosis and survival at 1 and 2 years.

DISCUSSION

Acute myeloid leukemia is a public health problem
that, as already mentioned, has a high burden of
disease and also generates high costs for its treatment,
which is why knowing the prognosis factors, clinical,
immunophenotypic, and cytogenetic has vital
importancein order to give an adequate individualized
treatment to each patient®.

In our study, we found the age at diagnosis divided
into 2 prognosis groups: patients under 60 years old
and over 60 years old. When determining the risk with
the OR, it was found that being older than 60 years old
would constitute a mortality factor, without statistical
significancein our population and the survival analysis,
it was also found that patients under 60 years old had
a higher mortality, without statistical significance at
6 months, 1 year and 2 years with a p value greater
than 0.05. When compared with the study by Alberto
D. Giménez Conca®, et al, in their study "Variables
condicionantes al tratamiento en pacientes afiosos con
Leucemia Mieloide Aguda, Experiencia Institucional”
in 2016, a retrospective cohort that included 133
patients, demonstrated by the analysis of the Kaplan
Meier curves, a median survival of 1.7 months in those
older than 70 years old, and 4.7 months for those
younger than 70 years old, p <0.001, being 70 years

old had a Hazard Ratio of 2.09 of risk of mortality in this
study population®, Subsequently, when compared
with the study by Betul Oran?, et al, "Survival for older
patients with acute myeloid leukemia: a population
based Study" in 2012, it was a retrospective cohort
study that included 5480 patients with diagnosis of
AML, with a median age of 78 years old, range from
65 to 93 years old, survival was compared between
the group that received chemotherapy treatment
vs the group that did not receive it, finding that the
median survival was two months in the group that
did not receive chemotherapy compared to 6-months
group that received it (p <0.01), with the best survival
in patients aged 65-69 years (10 months vs 4 months)
(p <0.01) and 70-74 years (8 months vs 3 months) (p
<0.01). 46 patients who received hematopoietic stem
cell transplantation (0.8%) had a median survival of 22
months. Better survival is always observed in younger
patients with proper statistical significance.

At the national level, the study by Pedro Eduardo
Lovato® “Leucemia Mieloide aguda en adultos:
Estudio comparativo sobre tratamiento y prondstico
por grupos etarios” in 2015, this descriptive study
made in 208 patients, 153 young adults and 55 older
adults, had as objective to compare the evolution of
patients younger than 60 years olds and older patients
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that received chemotherapy, made at Hospital
Edgardo Rebagliati Martins between January, 1995
and December, 2008. It was found that associated
mortality to induction treatment and rate of complete
remission showed statistically significant differences
between the young adults group and the older adults
one (p=0.048 and p = 0,02 respectively), favouring the
young adults groups with less mortality. Being 17.85%
at 5 years the total survival in the young adults group,
with a survival median of 11.03 months, while the total
survival in adults older than 5 years was 12.14% with a
survival median in 6 months®,

Regarding leukocytes at diagnosis, it was divided
into two prognosis groups: Greater than 50,000
and less than 50,000, we found in our study, in
the determination of risk with the OR, that having
leukocytes greater than 50,000 is associated as a risk
factor for mortality at one year and two years with
statistical significance and in the survival curves, it
was also found that survival at one year and two years
was significantly lower in the group of patients with
leukocytes at diagnosis greater than 50,000 with a p
value lower than 0.05. When contrasted with the study
by Alberto D. Giménez Conca, et al, a retrospective
cohort study that included 133 patients, the leukocyte
count greater than or equal to 30,000 showed a HR of
1.63 as a factor of bad survival prognosis.

In the variable type De Novo or Secondary AML, we
found that in risk determination with the OR that
having De Novo leukemia, not associated with a
record of previous chemotherapy or myelodysplastic
syndrome, would be a protective factor for mortality,
without statistical significance, likewise in the survival
curves, a greater survival was found in patients with
Secondary Leukemia, however this finding was not
statistically significant.

As mentioned in the study by Perea Durdn G, patients
who have secondary acute leukemia to previous
radiochemotherapy treatment or after myelodysplasia
frequently present as resistant leukemia and present
prolonged periods of post-treatment cytopenia, which
will favour post infectious complications®. In addition,
secondary AML is associated with bad prognosis
cytogenetic alterations, particularly chromosome
abnormalities 5 and 7 in patients previously treated
with alkylating agents and deletions of the long
arm of chromosome 11 in patients treated with
Topoisomerase Il inhibitors.

In our study we found when dividing Leukemia
according to its classification (French - American -

British) (FAB), into groups with good prognosis and
bad prognosis, when performing the risk analysis that
having the subtypes of AML considered to be of bad
prognosis would be a protective factor for mortality,
however without statistical significance, and in the
survival curves, we found greater survival in patients
with bad prognosis subtypes, but without statistical
significance. As already described in the study by
Perea Duran G, the morphological subtypes M6 and
M7 are considered to have a worse prognosis due to
their strong association with unfavorable cytogenetic
abnormalities®,

Currently, the identification of the immunophenotypic
alterations found in flow cytometry, the cytogenetic
alterations studied in the karyotype and also the
determination of molecular biology, a non-studied-
variable in this work, are the most important factors
when determining the prognosis and individualizing
the treatment of each patient diagnosed with Acute
Myeloid Leukemia.

This study had many limitations when studying
these variables, since in many of the medical records
reviewed, it happened that when reviewing them
and even when reviewing the Flow cytometry and
Karyotype file of the Hematology service as described,
we could not count with the entire study. This was also
influenced by the fact that many of the patients died
at the onset of their disease, either with intracranial
hemorrhage or upper gastrointestinal hemorrhage
as the most frequent causes, and with a suggestive
hemogram of Acute Myeloid Leukemia. In these
cases, there was not the time necessary to carry out
the appropriated examinations that in the case of
Hospital Nacional Dos de Mayo have been ordered to
be carried out at Instituto Nacional de Enfermedades
Neoplasicas for several years.

According to prognosis groups based on the
immunophenotypic alterations of the flow cytometry,
when performing the risk analysis with the OR in
patients with whom the study was included, it was
obtained that having only alterations considered to
be of bad prognosis, comparing the group that had
a good and bad prognosis, as a protective factor
for mortality, had no statistical significance. And in
the survival analysis, we obtained that there was
no statistical significance when comparing survival
between the group with alterations with a good
prognosis, a bad prognosis, and those who had both
types of alterations, with higher mortality in those
patients with both types of alterations.
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As mentioned, we only counted on the cytogenetic
study of 8 patients, reason why the corresponding
analysis of survival could not be made.

Despite the results obtained, the literature contrasts
the importance of these tests in the prognosis
of these patients, as in the study by Juan Felipe
Combariza Vallejo5 “Cohorte de supervivencia en
pacientes menores de 60 afios con leucemia mieloide
aguda de acuerdo a la citogenética y el tratamiento
de consolidacién” in 2015, they evaluated survival,
prognostic factors and their association with the
initial karyotype in a retrospective cohort way in a
population of 66 patients with AML younger than 60
years old. A overall survival range at 2 years of 90% for
low risk groups, 61% for intermediate risk and 30%
for high risk (p = 0.016) was found. With a complete
response to induction therapy in patients with low
risk of 90.9%, intermediate risk 77.8% and high risk of
60%". Harry Dang""?, et al, in their study "Prognostic
value of immunophenotyping and gene mutations
in elderly patients with acute myeloid leukemia with
normal karyotype" showed that the expression of
CD56 was an independent factor of bad prognosis,
with a lower percentage of complete remission (p =
0.021) and event-free survival (p = 0.003). In addition,
the expression of CD34 was correlated with lower
overall survival (13 months vs. 22.6 months, p =
0.015)12,

Regarding the molecular biology studies that at the
moment are starting to be carried out routinely in all
patients at Hospital Nacional Dos de Mayo, they take
vital importance for an individualized management as
demonstrated by Pierre Hirsch®, et al. in their study
“Acute myeloid leukemia in patients older than 75:
Prognostic impact of FLT3-ITD and NPM1 mutations”
in a population of 79 patients older than 75 years old.
NPM1 mutations were associated with a higher rate of
complete remission (p = 0.12), while FLT3-ITD mutation
was associated with a worse survival (p = 0.049)14 ,

CONCLUSION

Statistical significance was found in our study
population when evaluating the clinical variables. It
was obtained with the variable Leukocytes at diagnosis

greater than 50,000, finding it as a factor associated
with 2-year mortality, with a significantly higher
survival than the group of patients with Leukocytes at
diagnosis less than 50,000.

In the FAB classification, we did not obtain statistical
significance in our study population regarding survival
between good and bad prognosis groups.

We were unable to perform the survival analysis
of the cytogenetic alterations variable due to
the aforementioned limitations. Regarding
immunophenotypic alterations, we did not obtain
statistical significance in our study population
regarding survival between good and bad prognosis
groups.

Recommendations

Itis recommended to carry out larger studies, covering
a longer period of time at Hospital Nacional Dos de
Mayo, in order to obtain statistical significance.

In the coming years, due to the routine performance
of flow cytometry, karyotype and molecular biology
studies in all patients with a Acute Myeloid Leukemia
diagnosis at Hospital Nacional Dos de Mayo, it will be
possible to carry out more extensive studies to obtain
all studies in these patients.

It is recommended to carry out other works involving
other hospitals in Lima and province, of EsSalud and
Minsa, in order to obtain general data on the national
population with a diagnosis of AML.
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