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Infections represent the major complication in the manage-
ment of different hematologic malignancies, and particularly
during seasonal outbreaks, respiratory infections can sub-
stantially impair the final outcome [1]. Induction and, at less
extent, high-dose consolidation chemotherapy in patients with
acute myeloid leukemia (AML) cause severe and prolonged
granulocytopenia with increased risk of severe infections,
particularly of bacterial or fungal origin [2]. Respiratory virus
infections can also occur, particularly during seasonal out-
breaks, but their clinical impact in AML has been generally
considered as less relevant [3]. Covid-19 is now affecting
more than two million people around the world and causes
illnesses ranging from the common cold to more severe
diseases mimicking the Middle East Respiratory Syndrome
(MERS-CoV) and Severe Acute Respiratory Syndrome
(SARS) [4]. Therefore, an increasing number of patients
with different hematologic malignancies, including AML, is
expected to present with concomitant Covid-19 either at
diagnosis or during disease course. Detection of SARS-CoV-
2 positivity resulting in high risk of respiratory failure, may
raise difficulties in administering optimal treatment for the
underlying disease, including delay, need for dose reduction
and drug-drug interactions. In spite of a number of reports
focusing on Covid-19 and cancer [5], only two items were
found by imputing AML and COVID-19 in the NCBI Pub
Med, one referring to favorable outcome of a 1-year-old girl
[6], the second suggesting rule for the management of AML
and MDS in the time of Covid-19 [7]; this does not mean
that a number of patients with AML were not found with
concomitant positivity and/or symptoms due to the virus. He
et al. [8] reported on hospitalised patients with haematological
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cancers resulted SARS-COV-2 positive, describing a more
severe disease and a higher case fatality rate. However,
no specific mention was done about AML patients who are at
higher risk of infections compared to other hematological
cancers.

Here we describe clinical characteristics and treatment
outcome of ten consecutive COVID-19 patients with AML,
managed at two hematologic institutions in Northern Italy,
a geographical area markedly hit by Covid-19 with the
highest number of cases in the country.

From 1 to March 31 2020, 101 patients affected by
hematological malignancies, including 10 AML cases
(Table 1), were found SARS-CoV-2-positive by nasophar-
yngeal swab. Median age was 60 (range: 31-69), M/F ratio
was 5/5. Two patients were observed at diagnosis, six in
complete remission (CR), and two in relapse. According to
European Leukemia Net (ELN) criteria [9], five patients had
favorable-, three intermediate-, and one high-risk AML.
One had acute promyelocytic leukemia (APL). Treatment
for Covid-19 depended on the policy of the center and
included to different options which are currently available
[10]. At presentation, respiratory symptoms were absent in
two patients, while mild without oxygen need in five. Three
patients needed oxygen supplementation by nasal mask.
During the course of infection, seven patients experienced
rapid worsening of respiratory function, six requiring non-
invasive and one mechanical ventilation.

Overall, Covid-19 required hematological treatment
modifications in seven symptomatic patients: one died early
before any treatment; three discontinued therapy (veneto-
clax plus azacytidine, venetoclax plus enasidenib in two
relapsed patients) and high-dose cytosine-arabinoside as
first consolidation in one CR patient. All-trans-retinoic-acid
and arsenic trioxide doses were reduced in the APL patient.
Consolidation therapy was delayed in one patient in CR1.
Three asymptomatic patients continued their therapeutic
program. Five patients (50%) died after a median of 8 days
(range 5-26). Death was Covid-19 related in all cases. Our
series demonstrate that Covid-19 infection has a substantial
impact on AML patient survival as well as on the possibility
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of receiving optimal planned treatment. Finally, we suggest
to manage COVID-19 AML patients by hematologists in
strict collaboration with pneumologists and intensivists in
dedicated units. Alternatively, a single room with negative
pressure in the hematology ward can be considered.

Compliance with ethical standards

Conflict of interest The authors declare no conflict of interest. FF
analyzed data and wrote the paper. PZ, ER, and EB collected and
analyzed data. GR critically reviewed the paper and gave final
approval.

Publisher’'s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

References

1. Khawaja F, Chemaly RF. Respiratory syncytial virus in hemato-
poietic cell transplant recipients and patients with hematologic
malignancies. Haematologica. 2019;104:1322-31.

2. Ferrara F, Schiffer C. Acute myeloid leukaemia in adults. Lancet.
2013;381:484-95.

SPRINGER NATURE

10.

. Fontana L, Strasfeld L. Respiratory virus infections of the stem

cell transplant recipient and the hematologic malignancy patient.
Infect Dis Clin North Am. 2019;33:523-44.

. Acter T, Uddin N, Das J, Akhter A, Choudhury TR, Kim S.

Evolution of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) as coronavirus disease 2019 (COVID-19) pandemic:
a global health emergency. Sci Total Environ. 2020;730:138996.

. Gosain R, Abdou Y, Singh A, Rana N, Puzanov I, Ernstoff MS.

COVID-19 and cancer: a comprehensive review. Curr Oncol Rep.
2020;22:53.

. Raza A, Assal A, Ali AM, Jurcic JG. Rewriting the rules for care

of MDS and AML patients in the time of COVID-19. Leuk Res
Rep. 2020. https://doi.org/10.1016/j.1rr.2020.100201.

. Sieni E, Pegoraro F, Casini T, Tondo A, Bortone B, Moriondo M,

et al. Favourable outcome of Coronavirus-19 in a 1-year-old girl with
acute myeloid leukaemia and severe treatment-induced immunosup-
pression. Br J Haematol. 2020. https://doi.org/10.1111/bjh.16781.

. He W, Chen L, Chen L, Yuan G, Fang Y, Chen W, et al. COVID-

19 in persons with hematological cancers. Leukemia. 2020.
https://doi.org/10.1038/s41375-020-0836-7.

. Dohner H, Estey E, Grimwade D, Amadori S, Appelbaum FR,

Buchner T, et al. Diagnosis and management of AML in adults:
2017 ELN recommendations from an international expert panel.
Blood. 2017;129:424-47.

Sanders JM, Monogue ML, Jodlowski TZ, Cutrell JB. Pharmaco-
logic treatments for coronavirus disease 2019 (COVID-19): a
review. JAMA. 2020. https://doi.org/10.1001/jama.2020.6019.


https://doi.org/10.1016/j.lrr.2020.100201
https://doi.org/10.1111/bjh.16781
https://doi.org/10.1038/s41375-020-0836-7
https://doi.org/10.1001/jama.2020.6019

	Impact of COVID-19 on the treatment of acute myeloid leukemia
	Outline placeholder
	Compliance with ethical standards

	ACKNOWLEDGMENTS
	References




