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Characteristics and clinical outcomes of SARS-CoV-2 infection in adult patients with acute 
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Dear editor, 
We read with interest papers from Palanques-Pastor et al. [1] and 

Mitrovic et al. [2] describing SARS-CoV-2 infections in acute myeloid 
leukemia (AML) in Spain and acute leukemia in Serbia during the first 
wave, respectively. Indeed, severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) triggered a global pandemic in December 2019, 
and posed a threat since it causes damage to the respiratory tract [3]. 
France has been affected by four epidemic waves of decreasing intensity 
while their duration increased during the first three waves, leading to a 
number of severe forms and deaths that increased with each wave, 
except during the fourth. Moreover, the latter occurred after half of the 
population had received at least one dose of vaccine. In the first, second 
and third waves, 20,000, 25,000 and 44,000 people died in hospital, 
respectively. Moreover, between the peaks of the second and third 
waves, i.e. during the study period, the rate of infection remained high, 
whereas it had fallen dramatically between the first and second waves, 
and between the third and fourth waves [4]. Patients infected with 
SARS-CoV-2 have an adverse prognosis, particularly older male patients 
and those suffering from cardiovascular disease, chronic respiratory 
diseases, cancers, neurodegenerative diseases, and immunodeficiency 
[5]. Most patients with SARS-CoV-2 have common symptoms, such as 
fever, malaise, and influenza-like features [6]. However, some patients 
rapidly develop acute respiratory distress syndrome (ARDS) and multi-
ple organ failure [7]. During the pandemic, a panel of experts published 
special recommendations for the management of adult patients with 
cancer [8] and specifically for those with acute lymphoid leukemia 
(ALL) and AML, including shifting care to an outpatient setting [9]. This 
implied a decrease in the intensity of treatments, even though such 
strategies could potentially mean that chances to treat are lost [10]. In 
this setting, our group proposed recommendations for caring for patients 
with acute leukemia in France (Supplementary data). However, as the 
pandemic dragged on, management of patients was shifted back to 
standard of care and to the precautions dictated by the health crisis. 

The current multicenter observational ambispective study included 
adult ALL and AML patients aged ≥ 18 years with a diagnosis of SARS- 
CoV-2 during the second and third wave in France, which started in mid- 
August 2020 and finished at the end of June 2021, respectively [4]. 
Diagnoses were made by positive PCR or association of suggestive 

clinical features (such as fever, cough, dyspnea, chest pain, body aches, 
sore throat, rhinorrhea, headache, diarrhea/abdominal pain, loss of 
taste) and typical CT scan patterns (such as ground-glass opacities, 
consolidations including pseudo-nodular ones, combination of 
ground-glass opacities and consolidations, reticular pattern, and 
crazy-paving for the most typical ones) in the absence of a differential 
diagnosis [11]. Patients were reported in a specific registry 
(NCT04452604) by the French Innovative Leukemia Organization 
(FILO), the Acute Leukemia French Association (ALFA) and the Group 
for Research in Adult Acute Lymphoblastic Leukemia (GRAALL) be-
tween June 2020 and June 2021. The study was conducted according to 
the tenets of the Declaration of Helsinki and institutional review board 
approval (2217583v0) was received. Finally, 79 patients with acute 
leukemia from 20 hospitals were reported with SARS-CoV-2 infection, 
74 (93.7%) with positive PCR and 5 additional patients diagnosed on a 
clinical presentation and typical chest-CT scan features without any 
differential diagnosis, including opportunistic infections such as pneu-
mocystis jiroveci pneumonia. Main characteristics are described in  
Table 1. The median age was 57 years (IQR 41–65; range 18–89) and 
57.0% were male. Patients’ disease was ALL in 19.0% and AML in 
81.0%, including 2 patients with acute promyelocytic leukemia. The 
median time between acute leukemia diagnosis and SARS-CoV-2 
detection was 8 months (range 0–55). SARS-CoV-2 infection led to an 
acute leukemia diagnosis in 7 patients. Regarding period of care, 42 
(53.2%) patients were in front line, 18 (22.8%) in second line and 9 
(11.4%) beyond second line with 5 patients in best supportive care. The 
most frequent comorbidities were chronic respiratory diseases in 13 
patients (16.5%), diabetes mellitus in 11 patients (13.9%), cardiovascular 
diseases in 9 patients (11.4%) and renal insufficiency in 5 patients 
(6.3%). Moreover, 13 (16.5%) patients had received corticosteroids in 
the past 30 days. Median body mass index (BMI) was 24 (IQR 22–28; 
range 14–40) and 16.3% of patients had a BMI> 30. At the time of 
SARS-CoV-2 diagnosis, 11 patients (13.9%) had recently diagnosed 
acute leukemia, 18 (22.8%) were receiving induction or salvage ther-
apy, 18 (22.8%) were in the consolidation period, 14 (17.7%) were in 
the post hematopoietic stem cell transplantation (HSCT) period, 8 
(10.1%) were in remission without HSCT and free of treatment, and 8 
(10.1%) were receiving non-intensive treatment such as 
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hypomethylating agents. Route of transmission of SARS-CoV-2 was 
family-related in 14 (17.7%) patients, nosocomial in 4 (5.1%) patients, 
identified contact non-familial non-nosocomial in 7 patients (8.9%) and 
unknown in 54 (68.3%) patients. Main signs and symptoms of 
SARS-CoV-2 were fever (57.0%), cough and/or dyspnea (48.1%) and 
12.7% evolved to an ARDS. Among the whole cohort, 30.4% of patients 
had radiological patterns typical of SARS-CoV-2 infection. Overall, 15 
(19%) patients were admitted to an intensive care unit (ICU) including 2 
(2.5%) for septic shock. Twenty-three (29.1%) patients had an ARDS, 
requiring mechanical ventilation in 1 (1.3%) patient, non-invasive 
ventilation in 4 (5%) patients, and a nasal cannula in 18 (22.8%) pa-
tients. At SARS-CoV-2 diagnosis, median absolute lymphocytes and 
neutrophil counts were 0.79 × 109/L (IQR 0.31–1.25; range 0.04–9.30) 
and 2.70 × 109/L (IQR 0.38–3.83; range 0.00–15.94) versus 0.95 ×
109/L (IQR 0.49–1.66; range 0.03–5.03) and 1.90 × 109/L (IQR 
1.14–4.27; range 0.00–20.69) for patients requiring oxygen versus those 

who did not, respectively (p = 0.64 and 0.72). Apart from dexametha-
sone [12] and tocilizumab in certain situations, no therapeutic strategy 
was recommended as specific treatment during the study period [13], 
most patients did not receive any specific drug for SARS-CoV-2 infection 
(81.0%), 9 (11.5%) received corticosteroids including 6 associated with 
oxygen therapy, 3 (2.5%) received hydroxychloroquine and 4 (5%) 
patients received monoclonal antibodies (bamlanivimab/etesevimab or 
casirivimab/imdevimab), since the Omicron variant was not present in 
France at this period (0.1% in November 2021, 5 months after the end of 
the study period). After a median follow-up of patients alive 16.0 
months from the diagnosis of acute leukemia and 4.8 months from the 
diagnosis of SARS-CoV-2 infection, 19 (24.0%) patients had died 
(Fig. 1). Nine (11.4%) deaths were related to SARS-CoV-2 infection: 5 
patients were on frontline intensive induction, 1 on frontline azacitidine, 
1 in the consolidation phase, 1 in the post HSCT period in complete 
remission, and 1 on best supportive care. The remaining 10 patients died 
from acute leukemia progression or complications unrelated to 
SARS-CoV-2 infection. 

This study performed during the second and third waves in France 
revealed a moderate mortality rate in a cohort of 79 adult acute leuke-
mia patients with SARS-CoV-2 infection. As previously discussed by 
Palanques et al., the overall mortality of SARS-CoV-2 in hematological 
malignancies showed great variability that could be linked to level of 
experience in SARS-CoV-2 infection, since we had a relatively low rate of 
SARS-CoV-2 attributable mortality during the second and third waves as 
compared to previous studies in Spain and Serbia during the first wave. 
However, it cannot be excluded that COVID infection may impact the 
dose intensity of treatment and carry a risk of subsequent relapse, 
especially when patients are transferred to an ICU. Larger studies are 
needed to answer this question. Moreover, the vaccination campaign 
started in France with mRNA vaccines during the course of the study on 
December 27th, 2020, [14,15]. This may have had an impact on mor-
tality that is not measurable, especially in immunocompromised pa-
tients who had access to vaccination in April, 2021, i.e. for the last three 
months of recruitment of the study and with a single dose for most, 
making impossible to analyze the impact of vaccination on the survival 
of this cohort. The size of our cohort and the limited number of events 
precluded any analysis exploring risk factors for death, even though a 
previous study in AML identified dyspnea, ICU admission, 
ANC<1000/ml, DDimer>500 ng/ml as risk factors [1]. As compared 
with other studies in the general population and in an acute leukemia 
population, fever, dyspnea, and cough were the most prevalent 
symptoms. 

The main limitation of this study is the voluntary declaration by the 
physicians, which may have induced a selection bias. Moreover, the 
study did not cover the whole of France and the incidence varied from 
one region to another, so no epidemiological conclusions can be drawn. 
To conclude, during the second and third waves, acute leukemia patients 

Table 1 
Characteristics at diagnosis of SARS-CoV-2 infection in 79 patients with acute 
leukemia.   

Total 
n ¼ 79 

Age at diagnosis (years)   

Median (IQR) 
Range 

57 (41–65) 
18–89 

Sex: n (%)   

Man 
Woman 

45 (57.0) 
34 (43.0) 

Subtype of acute leukemia: n (%)   

ALL 
AML 

Including APL 

15 (19.0) 
64 (81.0) 
2 (2.5) 

ANC at SARS-CoV-2 diagnosis (£109/L)   

Median (IQR) 
Range 
< 0.5×109/L [n (%)] [missing = 8] 

1.9 (0.9–4.0) 
0.0–20.7 
15 (21.1) 

Lymphocytes at SARS-CoV-2 diagnosis (£109/L)   

Median (IQR) 
Range 

0.9 (0.4–1.6) 
0.0–9.3 

Period of care: n (%)   

First line 
Second line 
Beyond 2nd line 
Best supportive care 

42 (53.2) 
18 (22.8) 
9 (11.4) 
5 (6.3) 

Period of treatment: n (%)   

Diagnostic 
Induction/Salvage 
Consolidation/Maintenance 
Post HSCT 
Follow-up without HSCT 
HMA 

11 (13.9) 
18 (22.8) 
18 (22.8) 
14 (17.7) 
8 (10.1) 
8 (10.1) 

SARS-CoV-2 route of transmission: n (%)   

Nosocomial 
Familial 
Other 
Unknown 

4 (5.1) 
14 (17.7) 
7 (8.9) 
54 (68.3) 

Risk factors: n (%)   

Corticosteroids in the past 30 days 
Cardiac comorbidity 
Renal comorbidity 
Pulmonary comorbidity 
Diabetes 

13 (16.5) 
9 (11.4) 
5 (6.3) 
13 (16.5) 
11 (13.9) 

IQR, interquartile range; ALL, acute lymphoid leukemia; AML, acute myeloid 
leukemia; APL, acute promyelocytic leukemia; ANC, absolute neutrophil count; 
HSCT, hematopoietic stem cell transplantation; HMA, hypomethylating agent 

Fig. 1. Overall survival from SARS-CoV-2 diagnosis.  
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with SARS-CoV-2 infection had an 11.4% mortality rate related to the 
viral infection. This compared favorably to previous studies conducted 
in the first wave, probably due to a change in practice acquired by 
experience. Indeed, many of our patients did not receive any treatment, 
so the curative strategy was not involved. We think that management in 
an ICU such as non-invasive ventilation probably plays an important 
role. We are also unable to rule out the putative adverse effects of 
treatments used in other studies or other external factors specific to the 
countries in which these studies were conducted. 
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i Service d′Hématologie, CHU de Caen, 14000 Caen, France 
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n Service d′Hématologie clinique, Nantes University Hospital, Nantes, France 
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Bordeaux, F-33000 Bordeaux, France. 
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