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A B S T R A C T 

Patients with hematological malignancies are at increased risk for severe COVID-19 with a high mortality 

rate. In AML, more and more patients are treated on an outpatient basis. This gives rise to two dilemmas 

in the face of COVID-19. The first one is whether to temporarily interrupt the oral antileukemia treatment 

and the second one is which patients should be intubated. Here, we describe our institutional approach and 

the underlying rationale in patients on lower intensity treatments for AML presenting with COVID-19. 
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Introduction 

 

The management of patients with hematological malignancies has been 

complicated by the onset of the coronavirus disease 2019 (COVID-19) 

pandemic. In this article, we will discuss the management of patients 

with acute myeloid leukemia (AML) who are hospitalized for COVID-

19, with a focus on outpatient treatment with oral targeted therapies or 

hypomethylating agents (HMAs). It is a group that contains both 

relapsed/refractory young patients and medically unfit older patients. To 

illustrate our approach, we report on two patients with AML who were 

hospitalized because of COVID-19 on the same day and followed a 

synchronous clinical course, which unfortunately resulted in their death. 

Based on these cases, we will discuss two clinical dilemmas. The first 

one is whether to interrupt or continue the oral antileukemia treatment, 

and the second one is whether to intubate these patients. 

Case 1 

 

A 46-year-old female was admitted because of COVID-19. She was 

previously diagnosed with intermediate-risk AML with mutated NPM1 

and FLT3-ITD (high). She had a medical history of a hormone receptor-

positive non-metastatic breast cancer which was treated in 2007 with 

surgery, adjuvant radiotherapy and endocrine therapy. She was 

diagnosed with AML in 2019 and had refractory disease after two cycles 

of intensive induction chemotherapy. Subsequently, she was started on 

gilteritinib (an oral FLT3-inhibitor). Three weeks later, she was 

hospitalized for neutropenic fever and was empirically started on 

piperacillin-tazobactam. Her white blood cell differential on peripheral 

blood still showed a markedly elevated blast count (52% of white blood 

cells or 705 blasts/µL). Chest CT was strongly suggestive of COVID-19 

(Figure 1) and SARS-CoV-2 PCR was positive on nasopharyngeal (NP) 

swab. Treatment with gilteritinib was interrupted. 
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Figure 1: Chest CT on admission. Bilateral ground-glass opacities and 

crazy paving appearance with a predominantly peripheral distribution. 

 

During hospitalization, she deteriorated further with a raising oxygen 

need. High-flow oxygen therapy through a nasal cannula (HFOT) was 

started and increased to maximal settings, but she continued to decline. 

After consultation with the patient’s wishes, she was not transferred to 

the intensive care ward but was started on palliative sedation. She 

eventually succumbed to the disease on the evening of the sixth day of 

her hospitalization. 

 

Case 2 

 

On the same day as the first patient, a 77-year-old patient with a history 

of cardiovascular and chronic kidney disease was admitted to the 

COVID-19 ward. Because of worsening pancytopenia, on March 10, 

2020, a diagnosis of AML with myelodysplasia-related changes with 

high-risk RUNX1 and ASXL1 mutations was made. Treatment with 

azacitidine was initiated. 

 

At day nine of the second cycle of azacytidine, he was hospitalized for 

recurrent fever and was empirically started on ceftazidime. SARS-CoV-

2 PCR on NP swab turned positive. Arterial blood gas on ambient air 

showed a PaO2 of 50.4 mmHg (ref. value 83-108 mmHg), and 

supplemental oxygen was started. The following days he rapidly 

declined with an increasing oxygen need and rising inflammatory 

markers. On the fifth night of his hospitalization, he developed 

respiratory distress, and HFOT was started. He was not transferred to the 

intensive care ward as the patient’s life expectancy was deemed too short 

for mechanical ventilation. Unfortunately, the patient died on the 

evening of the sixth day of his hospitalization. 

 

Discussion 

 

These two cases highlight the potentially rapid fatal course of COVID-

19 in patients with AML. Even when patients with AML do not fall in 

the typical risk categories for COVID-19, they are at increased risk of 

severe disease due to their underlying disease- and treatment-related 

immunodeficiency [1, 2]. It is currently not known whether it is wise to 

interrupt oral anticancer treatment during active infection or COVID-19. 

For example, limited clinical and pathophysiological data suggest that 

ibrutinib, a Btk-inhibitor, may protect against pulmonary injury in 

COVID-19 patients due to its mediation of pro-inflammatory signaling 

[3]. Similar to the situation in our first case, the decision to interrupt 

treatment is even more difficult in patients who are not (yet) in complete 

or partial remission. Specifically, in AML, the most frequently used 

targeted therapies are FLT3- and IDH1/2 inhibitors.  

 

FLT3 can activate downstream signaling pathways responsible for 

survival, maturation, and proliferation of hematopoietic cells and 

inhibition of FLT3-signaling has been shown to significantly reduce the 

number of B-cell progenitors, dendritic cells, and natural killer cells [4]. 

In the ADMIRAL trial, patients on gilteritinib had a higher risk of grade 

3 or higher febrile neutropenia and fatal infection compared to the 

salvage chemotherapy group (45.9% resp. 36.7%, and 11.4% resp. 6.4%) 

[5]. 

 

IDH1 and IDH2 mutations, on the other hand, confer a neomorphic 

enzymatic activity, resulting in the reduction of α-ketoglutarate to the 

oncometabolite R-2-hydroxyglutarate, which leads to epigenetic 

alterations and impaired hematopoietic differentiation [6]. Inhibition of 

mutated IDH1 or IDH2 induced differentiation in models of IDH-

mutated tumors [7]. As such, IDH1 and IDH2 inhibitors should 

theoretically decrease infection risk by restoring normal hematopoiesis. 

As a matter of fact, patients who had a response to the IDH1 inhibitor 

ivosidenib had a lower rate of infections and febrile neutropenia than 

those who did not [8]. 

 

The effect of HMAs on the risk of infection is poorly understood. They 

transiently worsen the neutropenia, especially during the initial treatment 

cycles, but the risk of febrile neutropenia, pneumonia and pyrexia (25%, 

20% and 10% resp.) seems to be similar in older patients treated with 

HMAs, low-dose cytarabine or best supportive care [9]. Adding the 

BCL-2 inhibitor, venetoclax to HMAs seems to improve response rates 

(CR+CRi 67% resp. 27.8%) but with more frequent grade 3 or 4 febrile 

neutropenia (in 43% resp. 28% of patients), when we compare  the 

studies of Dombret et al. and DiNardo et al. [9, 10]. We await the phase 

3 trial of venetoclax plus azacitidine (NCT02993523) to confirm 

whether the addition of venetoclax to azacitidine increases the risk of 

infection. 

 

Based on these data, we interrupt FLT3-inhibitors but continue IDH1/2-

inhibitors in patients presenting with COVID-19. In the case of HMAs, 

with or without venetoclax, continuing or interrupting depends on the 

number of cycles the patient has had and whether there were significant 

cytopenias in the previous cycles. In the first patient, we opted to 

interrupt gilteritinib, whereas patient 2 had completed the second cycle 

of azaciditine the week before, so delaying treatment was not an issue 

(he did not receive venetoclax as it was not reimbursed). Besides 

continuing or interrupting targeted therapy, another major issue is 

whether to intubate these patients or not. The rate of ICU admission in 

COVID-19 is much higher in cancer and immunocompromised patients 

than in the general population [1, 2]. Moreover, the disease course of 

serious COVID-19 is characterized by long-lasting mechanical 

ventilation of usually more than two weeks, leading to a lengthy 

revalidation with a serious impact on the quality of life [11]. 

 

In the high-risk group of older, medically unfit patients who receive 

HMAs or patients with a limited life expectancy, we do not initiate 

mechanical ventilation but focus instead on the quality of life. After 
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discussing the expected disease course, patient 2 declined intubation. We 

did, however, initiate HFOT, primarily to allow him to say goodbye to 

his relatives. The discussion about mechanical ventilation becomes even 

more complex and emotionally charged in young patients with relapsed 

or refractory AML. Although the median survival of targeted therapies 

in the relapsed/refractory setting is only around nine months, they have 

a chance of survival if they can proceed to an allogeneic stem cell 

transplantation [6, 9]. However, when we discussed the options and 

possible outcomes with patient 1, she told us that she was tired of the 

struggle and declined mechanical ventilation. 

 

In conclusion, in patients with AML presenting with COVID-19, we 

interrupt FLT3-inhibitors but continue IDH1/2-inhibitors. 

(Dis)continuation of HMAs and venetoclax is evaluated on an individual 

basis. Upon hospitalization, we discuss with our patients if they want to 

be intubated should the need arise. 
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