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ABSTRACT
Aims: To determine the survival of patients with acute lymphoblastic leukemia and COVID-19.
Study Design: Prospective, analytical and relational.
Place and Duration of Study: Hematology department, Hospital of Specialties, High Specialty
Medical Unit, National Medical Center "Gral. Manuel Avila Camacho", Puebla, Mexico, during the
period June 2020-April 2021
Methodology: Patients aged 15 to 64 years, both sexes, with acute lymphoblastic leukemia and a
confirmed diagnosis of COVID-19 by PCR. The variables included were; sex, age (groups: 15-20;
21-29; 30-39; 40-49; 50-59; and 60-64), comorbidities, general treatment and hematological
treatment response. Survival was determined for the diagnosis of COVID-19 for 11 months, using
_____________________________________________________________________________________________________
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the Kaplan Meier estimator and the Log-Rak test; Cox regression model (univariate and
multivariate); as well as Chi square and V-Cramer with a 95% confidence interval and using the
statistical program SPSS Ver. 25.
Results: The study consisted of 20 patients, of which 33.3% were women, with an average age of
37.75 ± 11.63 years; The men registered an age of 28.50 ± 18.05 years. Overall survival was 50%,
with a lower limit of 101.3 and an upper limit of 242.5 days, with a mean of 171.9 days; and median
at 17 days. No significant differences were found in survival regarding sex, comorbidities, general
treatment and hematological response. However, mortality in patients with comorbidities was higher
(p = 0.051).
Conclusion: Survival in patients with acute lymphoblastic leukemia and COVID-19 is low, due to
complications that increase mortality, mainly owing to hematological suppression, and even more so
with the presence of comorbidities.

Keywords: Cancer; hematological alterations; mortality; SARS-CoV-2.
In March 2021, 119 million confirmed cases were
registered worldwide, meaning around 15.4
thousand cases per million people, with 2.65
million deaths. In Mexico, 2.16 million confirmed
cases were registered, which reflects an average
of 17 thousand cases per million inhabitants, with
a total of 194 thousand deaths [8-9]. Patients
with acute lymphoblastic leukemia present a
greater risk of morbidity and mortality from
COVID-19,
due
to
their
immunological
conditions, the objective of this work is to
determine the survival of patients with acute
lymphoblastic leukemia and COVID-19.

1. INTRODUCTION
Acute lymphoblastic leukemia consists of an
abnormal increase in lymphoblasts, and a lack of
development of mature lymphocytes, therefore, it
compromises the immune response. In addition
to displacing the normal cells of the bone
marrow, causing a decrease in erythrocytes,
leukocytes and platelets [1], predisposing the
patient to severe infectious conditions [2]. Acute
leukemias have a worldwide incidence of 20–35
cases per million inhabitants per year [3]. In
Mexico, a global incidence of leukemia is
estimated at 55.4-58.4 per million; in acute
lymphoblastic leukemia of 43.2-44.9; acute
myeloid leukemia of 9.8-10.6; 2.5 chronic
myeloid leukemia; and unspecified leukemias of
0.5 [4].

2. METHODOLOGY
Prospective, analytical and relational study of
patients, aged between 15 and 64 years, both
sexes, and with acute lymphoblastic leukemia
and confirmed diagnosis of COVID-19 by PCR in
the department of Hematology, Hospital of
Specialties, High Specialty Medical Unit, National
Medical Center "Gral. Manuel Avila Camacho",
Puebla, Mexico, during the period June 2020April 2021. The variables included were; sex, age
(groups: 15-20; 21-29; 30-39; 40-49; 50-59; and
60-64), comorbidities, general treatment and
hematological treatment response. Survival was
determined considering, the diagnosis confirmed
by COVID-19 for 11 months, using the Kaplan
Meier estimator and Log-Rak test; Cox
regression model (univariate and multivariate);
as well as Chi square and V-Cramer with a
confidence interval of 95% and using the
statistical program SPSS Ver. 25.

On the other hand, the origin of human
coronavirus was identified in the 1960s, when a
study on respiratory viruses was carried out in
England. The appearance of the Severe Acute
Respiratory
Syndrome
(SARS)
was
in
Guangdong province, China in 2002. It showed
that human strains are mainly the cause of mild
acute infections of the upper respiratory tract,
being more severe in older adults with chronic
degenerative comorbidities, heart disease and as
well as, in immunologically depressed patients,
the ability to spread SARS is high [5-6].
The new coronavirus registered at the end of
2019 was initially named “WH-Human 1
coronavirus” (WHCV), and later 2019-nCoV;
finally, it was included in the same species as
SARS-CoV and it was named SARS-CoV-2; the
disease was designated as Coronavirus Disease
2019 (COVID-19). Owing to, its fast worldwide
expansion, a pandemic situation was declared,
on March 11, 2020 [7].

3. RESULTS AND DISCUSSION
The study consisted of 20 patients, of which eight
(33.3%) were women, between 16 and 50 years
old, with an average age of 37.75 ± 11.63 years
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and 12 men (66.7%) with a mean age of 28.50 ±
18.05 years, this range between 15 and 64
years, coincide with other authors, who indicate
that men have a higher incidence, in acute
lymphoblastic leukemia [10]. Seven patients
presented comorbidities, without statistical
association with sex (p = 0.370) (Table 1).

of 14 days (Fig. 2), which coincides with other
investigations [14].
Survival regarding comorbidities, did not present
significant differences (p = 0.051). All patients
with diabetes mellitus, chronic kidney disease
and hyperthyroidism died (Fig. 3), probably due
to, the instability in the general state of health
that was confirmed by COVID-19 [15,13].

Most of the women (5) were in consolidation
treatment. In the case of men, five were in
induction and three were in re-induction. There
was no statistical association with sex (p =
0.198) (Table 2).

Survival with respect to the general treatment did
not present significant differences (p = 0.311).
Patients who were in consolidation had a survival
of 57.1%; those of induction 42.9%; those of
palliative treatment 50%; and those of reinduction 66.7% (Fig. 4). The maintenance
patient survived at the end of the study, this is
confirmed by other investigations, in which they
indicate that the hematological treatment
administered affects the mortality of patients with
acute lymphoblastic leukemia and COVID-19
[14-16].

In response to treatment, hematological
remission predominated in both women (6) and
men (5). There were no associations with sex (p
= 0.471) (Table 3).
Overall survival was 50% during the eleven
months (333 days) evaluated, with a lower limit
of 101.3 and an upper limit of 242.5 days, mean
of 171.9 days; and median at 17 days (Fig. 1). In
other words, 50% of the patients died in the first
17 days after confirming the diagnosis for
COVID-19, showing a clear reduction in survival,
which
coincides
with
different
related
investigations, noting that the immunological
status, the type and stage of treatment, and the
presence of comorbidities, in acute lymphoblastic
leukemia, are factors that increase mortality [1113].

Survival considering the type of response to
hematological treatment did not show significant
differences (p = 0.105). In patients under
induction it was 20%, with a lower limit of 0 and
an upper limit of 187.6 days, a mean of 74.2
days, and a median of 11 days. Those found in
hematological remission was 72.7% with a lower
limit of 161 and an upper limit of 330 days, and a
mean of 245.4 days. In palliative treatment
patients, it was 33.3% with a lower limit of 0 and
an upper limit of 290.1 days, a mean of 171.9
days, and a median of 17 days. Patients with
relapse recorded a mean of 14 days (Fig. 5), this
is confirmed by other authors, who indicate that
the response to hematological treatment
influences, the mortality of patients with acute
lymphoblastic leukemia and COVID-19 [14-16].

Cumulative survival

Survival regarding age (p = 0.617) and sex (p =
0.411) did not present significant differences. In
women it was 62.5%, with a lower limit of 103.7
and an upper limit of 320.3 days, and an average
of 212 days. In the case of men, it was 41.7%,
with a lower limit of 55.5 and an upper limit of
235 days, a mean of 145.2 days, and a median

Days of survival
Fig. 1. Global survival in patients with acute lymphoblastic leukemia and COVID-19
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Table 1. Frequency of comorbidities respect to sex

Sex
Woman
Men
Total

Mellitus diabetes

Comorbilidades
Hyperthyroidism

Chronic kidney
disease

1
0
1

0
1
1

1
0
1

Neutropenia

Obesity

1
2
3

1
0
1

Total
4
3
7

Table 2. Frequency of general treatment respect to sex

Sex
Woman
Men
Total

Consolidation
5
2
7

Induction
2
5
7

0
1
1

General treatment
Maintenance
1
1
2

Palliative

Re-induction
0
3
3

Total
8
12
20

Table 3. Frequency of response hematological treatment respect to sex

Sex
Woman
Men
Total

Induction
1
4
5

Relapse
0
1
1

Hematological treatment response
Hematological remission
Palliative treatment
6
1
5
2
11
3

35

Total
8
12
20
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Days of survival

Cumulative survival

Fig. 2. Survival in patients with acute lymphoblastic leukemia and COVID-19 respect to sex

Days of survival
Fig. 3. Survival in patients with acute lymphoblastic leukemia and COVID-19 respect to
comorbidities
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Days of survival

Cumulative survival

Fig. 4. Survival in patients with acute lymphoblastic leukemia and COVID-19 respect to general
treatment

Days of survival
Fig. 5. Survival in patients with acute lymphoblastic leukemia and COVID-19 respect to
hematological treatment response
Univariate Cox regression analysis showed no
association between survival and sex (p =
0.411); age group (p = 0.617); general treatment

(p = 0.331); and hematological treatment
response (p = 0.105). Comorbidities (p = 0.051)
showed an association with patient survival,
37
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possibly by exacerbating the generalized
inflammatory process, further compromising the
immune response, mainly in diabetics [13]. In the
multivariate Cox regression there were no
significant associations with the variables
studied.

4.

4. CONCLUSION
Survival in patients with acute lymphoblastic
leukemia and COVID-19 is low, because the
complications increase mortality, due to
hematological suppression, and even more so
with the presence of comorbidities, that
accentuate severe clinical pictures, possibly by
exacerbating the generalized inflammatory
process, compromising the immune response,
mainly in diabetics. Therefore, it is recommended
continue with research related to the subject, in
order, to propose management alternatives.
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