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Dear Editor,

Coronavirus disease (COVID-19) in patients undergoing
hematopoietic stem cell transplantation (HSCT) is a great
concern to transplant centers around the world. While data
on COVID-19 in HSCT recipients after stable engraft-
ment is constantly growing [1-4], only limited data on the
impact of COVID-19 during conditioning therapy or the
pre-engraftment phase is available with only three adult
cases reported as of September 2021. This data is important
to help clinicians prepare for such occurrences and to put
plans and strategies into place for possible COVID-19 in this
highly vulnerable patient population. Therefore, we report
the case of a patient with SARS-CoV-2 infection detected
during conditioning chemotherapy before HSCT and review
previous reports of COVID-19 in severe neutropenia shortly
before/after HSCT:

A 33-year-old man with relapsed testicular non-semino-
matous germ-cell tumor was admitted to receive his second
HSCT as part of a tandem autologous HSCT [5]. He had
completed his first HSCT without any unexpected complica-
tions and had been discharged 12 days earlier. The patient
was in overall good condition (ECOG performance status 0)
and without any comorbidity (HCT-CI: 0O points).

Upon admission, the patient had no fever or cough and a
nasopharyngeal swab was negative for SARS-CoV-2 using
RT-PCR technique. The start of conditioning chemother-
apy was postponed due to a febrile UTI but 4 days later,
after empiric antibiotic treatment and clinical improvement,

< Hanna A. Knaus
hanna.knaus @meduniwien.ac.at

Hematopoietic Stem Cell Transplantation Unit, Department
of Medicine I, Medical University of Vienna, Wéhringer
Giirtel 18-20, 1090 Vienna, Austria

myeloablative conditioning consisting of carboplatin
500 mg/m?2 and etoposide 500 mg/m?2 was started [5]. On
‘day minus 4’ after the patient had already completed 2
of 3 days of conditioning chemotherapy, the patient had
another swab taken as part of our unit’s routine weekly RT-
PCR-based testing. This swab was now positive for SARS-
CoV-2 with a RT-PCR cycle threshold (Ct) value of 13.5 but
the patient continued to be asymptomatic. Variant testing
was indicative of the B.1.1.7 SARS-CoV-2 alpha variant.

A BMT board decision was made to not administer the
last day of conditioning chemotherapy. To protect other
patients and staff, the HEPA filter positive pressure lock
systems of the patient’s room was turned off for the time of
required isolation. Further, an infectious disease consult rec-
ommended the use of remdesivir [6], which was started the
following day for a total of 9 days and was well tolerated by
the patient. A chest radiograph (CXR) showed no infiltrates
or other SARS-CoV-2 specific alterations (Fig. 1A).

Further, all staff and other patients admitted to our unit
during this time were required to undergo RT-PCR-based
SARS-CoV-2 testing the day after the patient’s initial posi-
tive test, as well as 5 days later, which were all negative.

According to the initial treatment plan, a total of 3.7x10%
kg bodyweight CD34 positive autologous stem cells were
administered on ‘day 0’. Over the following days during
severe neutropenia, the patient continued to lack COVID-19
specific symptoms.

On ‘day +4’ the patient developed a fever and CRP values
started to rise. CXR was repeated but still didn’t show any
COVID-19 specific changes (Fig. 1B). Blood- and urine-
cultures were both positive for pseudomonas multidrug
resistant gram-negative bacteria (MDRGN). Antibiotics
were switched according to antibiotic susceptibility test-
ing and fever and CRP values declined over the following
days. Nasopharyngeal swabs were taken every other day and
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Fig. 1 Supine anterior—posterior chest radiographs taken on (A)
admission (day -9) and (B) after SARS-CoV-2 diagnosis (day +5) did
not show any COVID-19 specific changes. Clinical course and treat-
ment (C) are shown in relation to SARS-CoV-2 specific RT-PCR
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threshold cycle (ct) values, white blood count (WBC), body tempera-
ture (Celsius) and C-reactive protein (CRP). Days in relation hemat-
opoietic stem cell transplant (HSCT) are presented on the X-axis with
‘day 0’ being the day of transplant
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Table 1 Characteristics of the case presented in this manuscript and
previous cases of HSCT recipients diagnosed with COVID-19 dur-
ing severe neutropenia before bone marrow engraftment. Cases pre-
sented include our case with testicular non-seminomatous germ cell
tumor (NSGCT), one patient with Acute Myeloid Leukemia (AML),
one patient with Acute Lymphoid Leukemia (ALL), one patient with

Chronic Lymphocytic Leukemia (CLL) and one patient with Multiple
myeloma (MM). Patients received either reduced intensity condition-
ing (RIC) or myeloablative conditioning (MAC) before undergoing
allogeneic (allo) or autologous (auto) hematopoietic stem cell trans-
plantation (HSCT)

Reference Age (yrs) Gender Underlying Type of HSCT Intensity of Day of COVID Need of respir- Outcome
malignancy conditioning ~ COVID-19 related treat-  atory support
regimen diagnosis in ment
relation to
HSCT
Presented case 33 m NSGCT auto MAC day —4 Remdesivir None Survived
Kannelopoulos 64 m AML allo RIC day +6 Hyroxychloro- No details Survived
etal. [8] quine provided
Malek et al. 61 m MM auto MAC day+3 Tocilizumab,  None Survived
[9] dexametha-
sone
Malek et al. 69 m CLL allo RIC day+13 Convalescent ~ Mechanical Deceased
[9] plasma, ventilation
tocilizumab,
anakinra,
remdesivir,
corticoster-
oids

RT-PCR-based testing continued to yield Ct values <30
(Fig. 1C).

Starting on ‘day +5°, GCSF 48Mio IE QD were admin-
istered until full WBC engraftment on day + 10. Through-
out the engraftment phase the patient continued to lack any
COVID-19 specific symptoms but Ct-values were still < 30.
According to reports showing prolonged viral shedding in
immunocompromised patients [7], virus cultures were per-
formed on nasopharyngeal swab samples, which yielded
no cultivable virus on ‘day + 14°. The patient was finally
discharged on ‘day+ 16’ after transplant. SARS-CoV-2
IgG specific antibody testing during a routine follow-up
visit showed an antibody response with 7 BAU/ml (nega-
tive if <0.79 BAU/ml).

So far, only three adult COVID-19 cases have been
described in HSCT recipients in the pre-engraftment phase
(Table 1) [8, 9]. This is possibly due to stringent meas-
ures taken by transplant centers to prevent SARS-CoV-2
infections in this highly vulnerable patient population [10].
Our center requires a negative SARS-CoV-2 RT-PCR test
done within 24 h before admission. Further, only one visi-
tor once a week is allowed, who must provide a negative
SARS-CoV-2 test result not older than 24 h regardless
of vaccination status. All personnel are required to wear
FFP2 masks at all times and are routinely tested once per
week. However, and as our case shows, sometimes even
these stringent precautions cannot prevent SARS-CoV-2
infection on a transplant unit. Our patient admitted to hav-
ing had unprotected exposure to family/friends within the

12-day period between his first and second transplant.
This was thought to be the most likely source of infec-
tion. Thus, we believe that home isolation prior to admis-
sion as recommended by the EBMT should strongly be
emphasized and repeatedly be discussed with the patient
at pre-transplant visits. Further, it might also be beneficial
not only to do SARS-CoV-2 RT-PCR-based testing on
the day of admission, but also a few days prior and after
admission in order to detect patients in possible SARS-
CoV-2 incubation period, where RT-PCR might not yield
a positive result yet.
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