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To the Editor:

COVID-19 is a life threatening disease, caused by infection
with severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) and patients with undergoing treatment for
hematologic malignancies including hematopoietic stem
cell transplantation are considered to be at particular risk for
fatal outcomes [1, 2].

This report describes for the first time the detection of
SARS-CoV-2 viremia prior to the onset of symptoms and
diagnosis of COVID-19 in a 51-year-old patient with acute
myeloid leukemia (AML) and relapse after allogeneic
hematopoietic stem cell transplantation (allo-HSCT).
Notably, we illustrate that SARS-CoV-2 viremia inversely

correlates with anti-SARS-CoV-2 antibody production,
which predates negativity in respiratory samples for
4 weeks.

A 51-year-old female patient was admitted to the Uni-
versity Hospital of Cologne on March 9, 2020, with
herpes zoster involving C8/Th1 and Enterococcus faecalis
bloodstream infection in the context of a third relapse of a
FLT-3 mutated AML after an allo-HSCT from her HLA-
identical brother in 2017. At this point, she presented with
CTC (Common Toxicity Criteria) grade IV neutropenia
and thrombocytopenia. Antibiotic and antiviral treatment
was initiated. The patient received Midostaurin and Gem-
tuzumab ozogamicin as treatment for the relapsed AML.
Under this therapy, the general condition of the patient
improved, with symptoms and inflammatory parameters
retreating.

However, on March 21, 2020, 11 days after admission,
the patient developed fever with temperatures up to 38.4 °C
combined with a dry cough and fatigue. SARS-CoV-2
infection was confirmed in a PCR analysis of a pharyngeal
swab on March 23, 2020. Laboratory results showed an
increase in inflammatory parameters such as ferritin, C-
reactive protein (CRP) and interleukin (IL)-6 (Fig. 1). A
computed tomography (CT) scan showed infiltrates char-
acteristic of COVID-19 pneumonia (see Supplementary
Fig. 1). The patient rapidly developed dyspnea, peripheral
blood oxygen saturation decreased and non-invasive oxy-
gen supplementation was required (Fig. 1). Following, IL-6
and ferritin levels increased fast correlating with clinical
decline. Under the assumption of a hyperinflammatory
syndrome, the patient received Tocilizumab twice in a
7 days interval due to not satisfactory recovery after the first
dose. After anti-IL6 treatment, symptoms decreased as well
as inflammatory parameters (Fig. 1). The patient recovered
slowly in the following 6 weeks: fever subsided with the
exception of a new catheter-associated soft-tissue infection
after 6 weeks. Oxygen supplementation could be slowly
reduced and a progressive decrease of inflammatory
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parameters was observed. The patient was finally dis-
charged seven weeks after admission and referred to our
outpatient clinic for further treatment of her AML.

Respiratory and plasma specimens were collected routi-
nely for SARS-CoV-2 real-time PCR (RT-PCR) and

antibody testing (detailed information is reported in Sup-
plementary Materials). The publication of this data was
approved by the Institutional Review Board of the Uni-
versity of Cologne (20-1254) and the patient’s written
informed consent obtained.
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Fig. 1 Clinical and laboratory parameters related to COVID-19 in
a 51-years-old acute leukemia patient over the observation period.
a Real-time PCR Cycle threshold (RT-PCR Ct) values for severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) RNA in blood
samples and IgG antibody ratios. The dotted horizontal line marks the
detection line of RNA, as well as the threshold for antibody ser-
oconversion. Onset of symptoms defined as day 0, presented with grey
vertical dotted line. Onset and end of viremia presented with red

vertical dotted lines. Negative RT-PCR test results are displayed as Ct
(Cycle threshold) values of 42. b RT-PCR Ct values for SARS-CoV-2
RNA in respiratory samples and corresponding IgG antibody ratios.
c Maximum Temperature measured on each day in °C and maximum
oxygen supply in l/min on each day over the course of disease. Fever
is defined as a temperature >38.0 °C. d Levels of CRP (C-reactive
protein) in mg/l, ferritin in μg/l and interleukin (IL)-6 in ng/l over the
course of disease.
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SARS-CoV-2 viremia was first detected on March 19,
2020, 2 days before the first symptoms (fever and dry
cough) occurred and inflammatory parameters began to rise.
Thus, we confirmed the presence of SARS-CoV-2 viremia
4 days before the detection of SARS-CoV-2 RNA in
pharyngeal swab (Fig. 1).

Analyzing the virus-related molecular and serological
parameters throughout the course of disease, the progressive
increase of detected SARS-CoV-2 RNA in the evaluated
plasma samples reached a peak 8 days after the first
detection in blood, whereas the last positive evidence of
SARS-CoV-2 RNA in plasma was observed on April 14,
2020. On the same date, corresponding to 24 days after
initial symptoms, SARS-CoV-2 specific IgA and IgG anti-
bodies were detected (above threshold of 1.1). Along the
course, the increase of specific SARS-CoV-2 antibody
levels correlated with viral clearance from the blood
(Fig. 1). However, SARS-CoV-2 RT-PCR from respiratory
samples remained positive for three more weeks (7 weeks in
total), despite occurrence of seroconversion, disappearance
of COVID-19 related symptoms, and normalized inflam-
matory markers. Finally, 51 days after the onset of symp-
toms, the patient was tested SARS-CoV-2 negative in
respiratory specimen (Fig. 1).

The present report describes a case of SARS-CoV-2
viremia, preceding COVID-19 symptoms for 2 days, indi-
cating a clear link between the observed SARS-CoV-2
viremia and beginning of COVID-19 symptoms. Con-
secutively, this suggests that SARS-CoV-2 viremia might
play a more crucial role in COVID-19 than previously
assumed because viremia before onset of symptoms is
possible at least in a portion of cases. So far, SARS-CoV-2
RNA detected in blood has been considered a bystander
effect, assuming that it is an avital virus component [3].
However, the detection of viremia prior to the onset of
clinical symptoms suggests a systemic infection with
SARS-CoV-2, which is supported by findings of detected
virus components in other organs than the lung [4]. Based
on these results, we hypothesize that the viremia plays a
more relevant role in SARS-CoV-2 infection than in other
respiratory viral infections due to lacking immunity in the
population as demonstrated for pandemic influenza strains
[5].

Notably, our results underline previously upcoming
concerns about SARS-CoV-2 blood-borne transmission
following blood donations and hematopoietic stem cell
transplantation [6, 7]. Giving the possible systemic nature of
the infection, a close evaluation of stem-cell donors as well
as transplant candidates is needed as already proposed by
the EBMT [8] since a systemic infection in highly immu-
nocompromised individuals can lead to sepsis and con-
secutively fatal outcomes.

Our clinical case reports the observation of detectable
SARS-CoV-2 antibody production later in the course of
the disease than reported in other patients before, as most
of the patients show a seroconversion 10–14 days after
diagnosis [3, 9], which might be due to the patient’s
immunosuppressive state caused by the underlying acute
leukemia. However, longer time periods until observation
of seroconversion have been described before [10], which
might be as well due to different serological assays used
with varying sensitivity, based on the target viral anti-
gens [11]. Nevertheless, in our case antibody detection
clearly coincided with viral clearance in plasma and
improvement of clinical symptoms, correlating with pre-
vious observations [12] and thus underlining the observed
timeline.

However, as immunosuppression and underlying
comorbidities are relevant risk factors for obtaining clin-
ical relevant COVID-19 infections, the delayed occur-
rence of seroconversion has implications for individual
subjects, as well as for public health systems with only
limited resources of intermediate-care treatment capa-
cities. Faster development of an antibody-response in
immunocompetent patients might hinder or preclude
detection of positive blood samples at the time of
hospitalization.

In the clinical case presented here, the heavily pre-treated
allo-transplanted leukemia patient fortunately survived the
infection, showing that additional factors, including early
diagnosis and prompt supportive therapy, can improve the
outcome of COVID-19 in immunocompromised patients. It
is unclear, if the application of Tocilizumab accounted for
the cure of the patient. A severe cytokine storm in COVID-
19 is discussed as a cause of death with Tocilizumab as a
treatment option to diminish the storm by blocking IL-6.
Nevertheless, the overall certainty of evidence is still very
low [8].

Concluding, based on our findings a systemic nature of
SARS-CoV-2 is a relevant aspect during the early phase of
infection and is correlated with specific antibody clearance,
indicating a clear interaction between humoral immune
response and control of SARS-CoV-2. Further, it shows that
a continuous supportive treatment of allo-transplanted
patients with COVID-19 can lead to a favorable outcome
even in a situation with a heavily compromised immune
status.
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