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Abstract
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We report on an 11-year old pediatric cancer patient with T-lym-
phoblastic lymphoma who acquired a severe SARS-CoV-2 pneumonia
and hematology, Kirrberger Str. Building 0966421 immediately after the start of oral maintenance treatment with mer-
Homburg, Saar Germany. captopurine. He was admitted to our hospital on day 7 after onset of
Tel: 0049-6841-1628399; Email: Arne.Simon@uks.eu symptoms (day 5 after diagnosis). Due to respiratory failure, he was
transferred to the pediatric intensive care unit (from day 8 for 5 days)
for high-flow-nasal cannula respiratory support. Treatment consisted
of intravenous methylprednisolone and ceftriaxone. Because anti-
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of COVID-19 convalescence plasma containing high-titer neutralizing
Accepted: May 10, 2021 anti-SARS-CoV-2 antibodies (day 8 and day 9). Anti-SARS-CoV-2 an-
Published: May 13, 2021 tibodies increased to a maximum of 725 IU/L on day 10. Clinically,
this was accompanied by a gradual decrease in oxygen demand and
) ) an overall clinical improvement. Remarkably, the patient started
Copyright: © Simon A (2021). to mount a humoral immune response with continuously increas-
ing anti-SARS-CoV-2 antibodies from day 15 up to 35.698 AU/ml on
day 51 with extremely low (< 0.4%; < 0.01 x 10°/L) detectible CD19-
positive B-lymphocytes in his peripheral blood. Moreover, a strong
SARS-CoV-2 specific CD4 and CD8 T cell response was induced with
a predominance of CD8 T cells towards NCAP. This finding indicates
that passive immunization facilitated active induction of both humor-
al and cellular immunity. This also suggests that active immunization
may be feasible and effective in pediatric cancer patients despite B-
lymphocytopenia.
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Background

Although there are a number of reports on SARS-CoV-2 in-
fections in pediatric cancer patients, it is still very difficult to
define their particular risk to acquire severe COVID-19 after
SARS-CoV-2 infection. Even during intensive chemotherapy,
many severely immunocompromised pediatric cancer patients
show only mild clinical symptoms after SARS-CoV-2 infection.
Nonetheless, some severe COVID-19 cases have been described
in this vulnerable pediatric population [1-3].

Case report

Our 11-year old male patient (44 kg, 155 cm) started with
oral maintenance treatment (mercaptopurine, 25 mg/day) on
February 1, 2021 for his high-risk T-lymphoblastic lymphoma
treatment. Previous testing for SARS-CoV-2 on admission and
during intensive chemotherapy was always negative in the pa-
tient and his mother. Due to the risk to acquire a SARS-CoV-2
infection outside of his home, he received home and digital
schooling and did not meet with his friends or classmates. He
and his mother were highly disciplined concerning social dis-
tancing and hand hygiene and always wore a medical mask
when going outside.

On February 08 (formerly referred to as day 1), he visited our
outpatient pediatric cancer complaining about a mild dry cough
for 2 days, a reduced general condition, abnormal fatigue with-
out fever and a loss of appetite due to a loss of taste. His clinical
examination did not yield any abnormalities with regard to lung
auscultation; he was eupneic with a normal respiratory rate and
a transcutaneously measured oxygen saturation (SO,) of 94%.
A PCR test of a nasopharyngeal swab yielded a positive result
for SARS-CoV-2 [COBAS, cycle threshold (ct) of 30, no variant of
concern). The source of this infection remained unclear; PCR-
testing of all closed contacts of his household showed negative
results for SARS-CoV-2.

Oral maintenance chemotherapy was stopped. On his next
outpatient visit (day 3), he demonstrated no clinical deteriora-
tion, and no aggravation of symptoms and normal SO,. Periph-
eral blood cell count showed leukocytopenia (leukocyte count:
2.3 x 10°/L) with 2 x 10°/L neutrophils and 0.18 x 10°/L lympho-
cytes, Hb 9.8 mg/dl and platelets at 132 x 10°/L. Lymphocyte
subpopulation analysis revealed no B-lymphocytes, 0.06 x 10°/L
(60/ul) Teos/0s 'YMPhoCytes and 0.109 x 10°/L (109/ul) T os/con
lymphocytes. Ferritin in serum was elevated at 3243 ng/ml, tro-
ponin T and pro-BNP were normal. Due to a C-reactive protein
(CRP) of 101 mg/L (procalcitonin, PCT 0.37 ng/ml), antibiotic
treatment was started with oral Sultamicillin.

On day 5, his clinical examination was still unremarkable
without dyspnea or tachypnea, but SO, was only 88%, which
resulted in hospital admission. On this day, he became pyrexic
(39°C). Intravenous treatment with ceftriaxone and methylpred-
nisolone (2 mg/kg/day) was started. A chest X-ray on day 6 and
day 14 showed alveolar and peri-bronchial consolidations (Fig-
ure 1&2). Blood cultures taken on admission yielded no growth.
Further diagnostic investigations (including PCR-based testing
for 13 other respiratory viruses, atypical bacterial respiratory
pathogens as well as a negative Legionella pneumophilia Type
1 urine antigen test) detected no other respiratory pathogen

except SARS-CoV-2.

Repeated echocardiograms did not display abnormalities of
ventricular contractility or increased pulmonary artery resis-
tance, despite an elevation of Pro-BNP to a maximum of 877
pg/ml on day 8 (A detailed course of laboratory values in this
patient is available in the online supplemental data). Due to a
gradual but significant decrease in his respiratory and overall
condition (despite oxygen supplementation up to 6 L/min via
a nasal oxygen nasal cannula), high-flow nasal cannula ventila-
tion had to be started on day 7, and he was transferred to the
pediatric intensive care unit on day 8.

His clinical condition was worsening based on increasing re-
spiratory rate and effort, decreasing exercise capacity, and low
SO, despite high-flow nasal cannula ventilation. Given the com-
plete lack of both B cells and the absence of detectable anti-
SARS-CoV-2 antibodies, we assumed that this patient would not
be able to mount a humoral immune response to his infection.
Considering previous reports from other groups [4,5] we decid-
ed to transfuse two units of each 282 ml convalescence plasma
from a healthy 52-year old blood donor with a recent history
of SARS-CoV-2 infection. These plasma products were donated
following the inclusion criteria of the CAPSID Trial (EudraCT
2020-001310-38), but were not delivered within this trial. In a
neutralization assay, anti-SARS-CoV-2 antibodies with a titre of
80 were detectable (Dr. Corman, Institut fur Virologie, Charité —
Universitatsmedizin Berlin).

Prior to plasma transfusion on day 8 and 9, both parents
and the patient gave written informed consent and the Clinical
Ethics Committee of the Saarland University hospital provided
an emergency approval for this individual treatment attempt
(“Rescue Therapy”). Treatment with convalescence plasma was
well tolerated. After the transfusion of the first unit, serum anti-
SARS-CoV-2 antibodies increased to 428 AU/ml on day 9, to a
maximum of 725 IU/L on day 10 after 2 units, and decreased
again to 653 AU/ml on day 11. Clinically, this was accompanied
by a gradual decrease in oxygen requirement and overall clini-
cal improvement. High-flow nasal cannula ventilation could be
stopped on day 11, and the patient was transferred from the
pediatric ICU after 5 days to our regular non-intensive care unit.
On the day of discharge from the hospital (day 16), a computer
tomography of his chest still revealed extensive milk glass-ap-
pearing interstitial consolidations (Figure 3). PCR-based naso-
pharyngeal testing for SARS-CoV-2 revealed a positive result
with a ct of 29 on day 8 and turned negative on day 14.

During the first week at home, he still had temperature
peaks of up to 38.5°C in the evening and a SO, of 90% at room
air. His general condition (he lost 10% of his body weight) and
his SO, gradually improved and he could start walking outside
and cycling again. The mother reported that he had some dif-
ficulties with concentration and short-term memory loss dur-
ing home schooling, but these problems subsided gradually.
Oral maintenance treatment of his T-lymphoblastic lymphoma
was restarted on day 30. Of note, the patient developed a
humoral immune response with continuously increasing anti-
SARS-CoV-2 antibodies from 1360 AU/ml at day 14 up to 35.698
AU/ml on day 51. This is remarkable, as detailed lymphocyte
analysis on day 57 from peripheral blood revealed only 0.31%
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circulating B cells, of which 92.9% had a IgD+/CD27- naive phe-
notype. Among lymphocytes, 6.13% were NK cells and 85.0%
were CD3 T cells comprising equal proportions of CD4 and CD8
T cells (48.6% each). Moreover, on day 57, SARS-CoV-2 specific
CD4 and CD8T cells were analyzed using intracellular staining of
IFN-y after stimulation with overlapping peptides encompass-
ing the spike, Nucleocapsid (NCAP) and the membrane protein
VMEL1 as previously described [6]. A total of 0.25% of SARS-
CoV-2 specific CD4 T cells and 5.77% of specific CD8 T cells were
detected with CD4 T cells predominantly reacting towards spike
and specific CD8 T cells towards NCAP (Figure 4). Apart from
IFN-y, CD4 and CD8 T cells also had the ability to produce IL-2
and TNF-a (data not shown).

Figure 1: Chest-X-ray examination on day 6.

Figure 2: Chest-X-ray examination on day 14.

Comment

We decided to report this case mainly for two reasons. First,
the clinical condition of this pediatric cancer patient with severe
COVID-19 improved significantly after the administration of 2
units of convalescent plasma. While our report does not prove
that such an individual medical attempt should be standard of
care in all pediatric cancer patients with severe SARS-CoV-2 in-
fection, but the early use of convalescent plasma with proven
neutralizing capacity should be considered in pediatric cancer
patients, who are seronegative, severely immunocompromised
and who need intensive care treatment. The second remark-
able issue is the highly unexpected observation that this im-
munocompromised patient with no B-lymphocytes and a low
number of T-Helper cells mounted a very strong humoral and
cellular immune response towards the virus. This case report
opens an avenue for active immunization in pediatric cancer pa-
tients despite B-lymphocytopenia.

Figure 3: Chest CT examination on day 16.

CD4 T cells

CD8T cells 0.03%] - 0.02%] = 3.93%
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Figure 4: Flow-cytometric analysis of SARS-CoV-2 specific CD4 and
CD8 T cells. Whole blood was stimulated with overlapping pep-
tides encompassing the viral spike, nucleocapsid (NCAP) and the
membrane protein VME1. DMSO served as negative control and
Staphylococcus aureus Enterotoxin B as positive control. Specifi-
cally activated CD4 and CD8 T cells are characterized as activated
CD69 positive cells producing IFNy. Percentages refer to reactive
cells among CD4 and CD8 T cells.
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