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We read with interest the article titled “COVID-19 in persons
with haematological cancers” by Wenjuan He et al. published
recently [1]. The authors conducted a retrospective cohort
study of 13 hospitalized patients with hematological malig-
nancies (PHM) from Wuhan, China, who developed cor-
onavirus infectious disease 2019 (COVID-19) and compared
their clinical characteristics and outcomes with eleven hos-
pitalized health care providers (HCP). They showed that
COVID-19 led to more severe disease and significantly higher
case fatality rate (CFR) of 62% in PHM compared to zero in
HCP (P= 0.002). We acknowledge these findings since data
on COVID-19 infections in PHM have been scarce so far, but
we see important limitations that were not explicitly addressed

in the article. Furthermore, we present our own retrospective
cohort data from Graz, Austria, which differs in terms of
demographics and outcome.

First, the cohort of PHM with COVID-19 exhibiting a
median age of 35 years and selected by lung CT scan is
likely not representative for most PHM whose median age
reportedly is around 60 years [2, 3]. In Wuhan, PHM with
COVID-19 were a median of 14 years younger compared
with PHM without COVID-19 (P= 0.082). Moreover, 62%
(8/13) of PHM with COVID-19 had already been in the
intensive care unit (ICU) before the COVID-19 pandemic
began. Depending on the reason for ICU admission, which
is not specified in the article, mortality rates of up to 60%
are to be expected [2]. Taken together, younger but
obviously already critically ill patients prior to COVID-19
infection were reported by He et al.

Second, predominantly female HCP with COVID-19
having a median age of 32 years are not an ideal compara-
tor group since in these subjects CFR is expected to be below
2.5% [4]. Only 18% (2/11) of HCP were male compared with
54% (7/13) of PHM with COVID-19 and 57% (65/115) of
PHM without COVID-19, respectively (Fisher’s exact test,
P= 0.0492). It has been previously shown that male gender is
strongly associated with worse outcome of COVID-19 [4].

In summary, the expectedly very low CFR in young
female HCP and the high mortality in presumably pre-
selected PHM likely overestimated the difference in CFR
between these two groups.

We similarly analyzed all consecutive patients infected
with SARS-CoV-2 (N= 78; Supplementary Table 1) diag-
nosed at the University Hospital in Graz, Austria, until May
1, 2020. COVID-19 and acute respiratory distress syndrome
(ARDS) were diagnosed as previously described [5].
Importantly, all SARS-CoV-2 infections were confirmed by
nucleic acid test (NAT) and were not preselected by lung
CT scan.

There were eight PHM with a median age of 57 years
showing equal sex distribution (Table 1). Surprisingly, there
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was no difference in overall survival between PHM and
subjects without hematologic cancers given the limitation
that the latter were 16 years older (Supplementary Fig. 1;

Supplementary Table 1). Despite thorough precautions, four
PHM (UPN5–8) got infected most likely by asymptomatic
HCP demonstrating the danger of nosocomial transmission
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as has been noted [1]. Two female patients had undergone
allogeneic hematopoietic cell transplantation (HCT)
6 months (UPN7) and 5 weeks (UPN8) prior to SARS-
CoV-2 infection and had ongoing immunosuppressive
therapy including cyclosporine. Overall, six patients
developed bilateral pneumonia diagnosed by chest X-ray
and of these, three male PHM (UPN3, UPN5–6) progressed
to severe ARDS requiring mechanical ventilation in the
ICU. Importantly, these three PHM had recently received
cytotoxic therapy, two including anti-CD20 antibodies and
granulocyte-colony stimulating factors (G-CSF), confirming
antitumor treatment <14 days previously as risk factor for
severe COVID-19 course [6].

Several recurrent laboratory findings have been pre-
viously described in patients with COVID-19 [5]. In
accordance with prior reports, lymphopenia was observed in
seven PHM including five prior to infection. Systemic
hyperinflammation was documented in all but one PHM
(UPN4), but compared to patients without hematologic
cancers, PHM showed significantly higher peak levels of
IL-6 (median of 1207 vs. 36.4 pg/mL, P= 0.033) and serum
ferritin (3756 vs. 558 ng/mL, P < 0.001) but not CRP
(Fig. 1a). The latter is in contrast to He et al. reporting
significantly higher CRP and procalcitonin levels possibly
associated with high bacterial and fungal coinfection rates
that resulted in the high CFR [1].

The experimental pharmacological therapy of COVID-19
and treatment outcomes are summarized in Table 1. The two
PHM after HCT had a surprisingly unremarkable clinical
course. Patients with ARDS also developed cytokine release
syndrome and were treated with tocilizumab but no sig-
nificant improvement of the respiratory situation could be
achieved [7]. Therefore, we decided to administer SARS2-
CoV-2 convalescent plasma (CP) on a compassionate use
basis to patients UPN3 and UPN6, 6 and 11 days after start of
mechanical ventilation, respectively [8]. As shown in Fig. 1b,
in both cases, IL-6 and serum ferritin decreased dramatically,
and patients were off the ventilator 5 and 4 days after CP
therapy, respectively. UPN3 and UPN6 achieved a negative
NAT whereas another three PHM remained positive after a
median time of 55 days. Not surprisingly, compared with
subjects without hematologic cancers, PHM needed sig-
nificantly longer to achieve negative NAT (Table 1; Fig. 1c).
Production of anti-SARS-CoV-2 antibodies, which reportedly
occur in all COVID-19 patients 19 days after symptom onset,
did not always accompany negative NAT in PHM [9]. After a
median follow-up of 57 days, one patient (UPN5) died of
severe ARDS, two patients (UPN3, UPN6) are in rehabilita-
tion centers without symptoms of COVID-19, and five have
been discharged.

Previous studies displayed cancer patients as vulnerable
population with high risk of morbidity due to COVID-19
[1, 6, 10]. In our observation, CFR of COVID-19 in PHM is
lower than reported by He and co-workers (13% vs. 62%).
Nevertheless, we must consider patient heterogeneity and
admit that empirical knowledge about the experimental
treatment of COVID-19 has evolved since the first outbreak
in Wuhan, China. Whether additional administration of anti-
CD20 therapy and G-CSF had impact on hyperinflamma-
tion and development of ARDS must be assessed in studies
with larger patient numbers. As shown in two PHM with
severe ARDS due to COVID-19, treatment with CP seems
to be promising but requires further evaluation in rando-
mized controlled trials.
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Fig. 1 Inflammatory markers, clinical courses after SARS-CoV-2
convalescent plasma administration and time to negative nucleic
acid test in patients with hematologic malignancies and COVID-
19. a Comparison of inflammatory markers in patients with and
without hematologic malignancies. Box plots display serum ferritin
(left), interleukin-6 (IL-6; middle), and C-reactive protein (CRP; right)
in eight hematologic versus 70 non-hematologic patients on log-
transformed y-axis. The maximum values were used in every subject,
except in patients who received tocilizumab. Here, the maximum
values before tocilizumab infusion were selected because serum fer-
ritin and IL-6 would regularly increase, and CRP would decrease after
tocilizumab administration. P-values were calculated with the
Kruskal–Wallis test (see Supplementary information). b Clinical
courses of patients UPN3 and UPN6 receiving SARS-CoV-2 con-
valescent plasma. Serum ferritin (ng/mL), CRP (mg/L), IL-6 (pg/mL)
and the ratio of partial pressure of oxygen in blood (PaO2 in milli-
meters of mercury) and the fraction of oxygen in the inhaled air (FiO2)
are depicted as a measure of inflammation and respiratory function,
respectively. Tocilizumab was administered at a dose of 8 mg/kg body
weight. Patients received 200 mL of ABO compatible SARS-CoV-2
convalescent plasma (CP) every other day for three times. CP was
collected by standard apheresis and further pathogen-inactivated by
INTERCEPT Blood System (Cerus, B.V. Europe). IV invasive
mechanical ventilation, NIV non-invasive ventilation, P convalescent
plasma, T tocilizumab, UPN unique patient number. c Time to SARS-
CoV-2 qRT-PCR negativity in hematologic and non-hematologic
patients. Analysis was performed with competing risk cumulative
incidence estimators and Gray’s tests (see Supplementary informa-
tion). Data cut off was May 12, 2020. The black line indicates non-
hematologic patients, the red line patients with hematologic diseases.
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