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Abstract
Reactivation or reinfection cases of SARS-CoV-2 are known but there is scarce evidence about reactivation in immunocompro-
mised patients. Here, we report the case of a 61-year-old male undergoing a conditioning regimen with fludarabine, cyclophos-
phamide, and 2-Gy total body irradiation in preparation of a haplo-identical allogeneic hematopoietic stem cell transplantation
(allo-HSCT) for acute myeloid leukemia (AML). He received the first dose of a COVID-19 vaccine 6 weeks prior allo-HSCT and
was hospitalized a month prior because of a COVID-19 bilateral pneumonia. On discharge, he showed two negative SARS-CoV-
2 nasopharyngeal PCR swabs as well as a high SARS-CoV-2 antibody titer. On admission for allo-HSCT, he tested negative for
SARS-CoV-2 again. Conditioning with fludarabine, cyclophosphamide, and 2-Gy total body irradiation was started and the
patient developed lymphopenia. During his hospital stay, he tested positive for SARS-CoV-2 in a PCR test twice but remained
asymptomatic. The conditioning regimen was continued as planned. Later during his stay, the patient showed undetectable
SARS-CoV-2 load four times. This case documents possible reactivation of SARS-CoV-2 and raises questions about reactivation
risks among recipients of stem cell transplants and other immunocompromised patients.
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Introduction

Until now, SARS-CoV-2 has infected about 170 million peo-
ple worldwide with almost 3.5 million deaths according to the
last WHO epidemiological report (https://www.who.int). The
evidence about reactivation of SARS-CoV-2 after infection is
scarce. Coppola et al. [1] reported a patient who showed a re-
positive SARS-CoV-2 swab after cured COVID-19 pneumo-
nia and two negative swabs. Ye et al. reported 5 cases of
oligosymptomatic SARS-CoV-2 reactivation [2]. There are
even more sporadic data on SARS-CoV-2 reactivation or
prolonged viral shedding in immunosuppressed patients.
Lancman et al. report one patient with a severe SARS-CoV-
2 reactivation after receiving chemo-immunotherapy for a B-
cell acute lymphoblastic leukemia [3].

Case Presentation

Here, we report a case of a probable reactivation of SARS-
CoV-2 in an immunosuppressed patient who previously had
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COVID-19 and who had received one dose of COVID-19
mRNA vaccination (BNT162b2, BioNTech/Pfizer). A 61-
year-old male suffering from acute myeloid leukemia
(AML) was admitted to our center for a planned allogeneic
hematopoietic stem cell transplantation (allo-HSCT). AML
was diagnosed in March 2020. The patient received no inten-
sive induction chemotherapy because of coronary heart dis-
ease as comorbidity. The patient received 11 cycles of the
hypomethylating agent decitabine combined with the BCL2-
inhibitor venetoclax until February 2021. The AML was mor-
phological in complete remission but with molecular persis-
tence of NPM1. Thus, allo-HSCT was planned. In February
2021, the patient had received the first dose of a COVID-19
mRNA vaccine (BNT162b2, BioNTech/Pfizer). Two weeks
later, when the beginning of the 12th cycle of chemotherapy
was planned, he had presented to another center with myalgia,
fever, and gastro-intestinal symptoms, without respiratory
symptoms. A naso-oropharyngeal swab was tested SARS-
CoV-2 positive by PCR (Table 1). During his stay, the patient
did not develop any significant respiratory symptoms and did
not require oxygen supplementation. CT scan showed
subpleural ground glass infiltration compatible with
COVID-19 pneumonia with a very limited extension. He
was treated with symptomatic therapy and standard antithrom-
botic prophylaxis. The clinical course was favorable and the
patient was discharged after 11 days. Two following naso-
oropharyngeal swabs, performed 7 and 10 days after diagno-
sis, respectively, were negative. At the same time, anti-SARS-
CoV-2 IgG with a high titer of 743 AU/ml was detected; IgM
was equivocal. Since the patient had developed the infection 2
weeks after receiving the first dose of the vaccine and since
SARS-CoV-2 IgG antibodies were already positive, we decid-
ed not to administer the second dose of the COVID-19 vac-
cine, assuming that the patient would acquire natural immu-
nity after the infection. Due to the good general condition of
the patient and the molecular leukemia persistence, we decid-
ed to proceed to allo-HSCT without any delay. On admission
at our center, the patient was asymptomatic and physical ex-
amination was normal. Laboratory tests showed mild anemia
and thrombocytopenia with normal CRP and without signs of
a coagulopathy. The AML was in morphological complete
remission prior to allo-HSCT. A CT showed no residual signs
for pulmonary infection. SARS-CoV-2 was undetectable in
the naso-oropharyngeal swab. We started the planned condi-
tioning regimen with fludarabine, cyclophosphamide, and 2-
Gy total body irradiation (TBI) which was well-tolerated. The
GvHD prophylaxis consisted of high-dose cyclophosphamide
post-transplant, tacrolimus, and mycophenolate mofetil. The
stem cell source was bone marrow from his haplo-identical
son. A few days after starting conditioning, the patient devel-
oped lymphopenia (Table 1) in addition to the already known
anemia and thrombocytopenia. A new, routinely performed
SARS-CoV-2 saliva PCR on day −4 before HSCT came out

to be positive, with a semi-quantitative CT value of 35.9 (cy-
cle threshold). The antibody testing was repeated, showing
136 U/ml anti-SARS-CoV-2 spike antibodies (normal range
< 0.7 U/ml) and 31.9 U/ml anti-SARS-CoV-2 nucleocapsid-
antibodies (normal range ≤ 1 COI). The antibody testing was
performed with the electro-chemiluminescence immunoassay
(ECLIA) method. The patient was afebrile and asymptomatic
and the inflammation markers were normal. We continued the
conditioning chemotherapy. Since a worsening of the immune
situation was expected, we administered one unit of convales-
cent plasma. A confirmatory naso-pharyngeal swab PCR test-
ed SARS-CoV-2 positive. The quantitative viral load was
however below the limit of detection (< 1000 copies/ml).
Two days later, a monitoring SARS-CoV-2 quantitative
PCR test showed again a viral load of <1000 copies/ml and
the isolation was ended according to the internal guidelines. In
addition, the following SARS-CoV-2 quantitative PCR tests
showed viral loads of < 1000 copies/ml (Table 1). The neu-
trophil engraftment (> 0.5 G/l) occurred on day +23 and the
patient discharged on day +31. Lymphopenia persisted until
discharge (0.02 G/l). Twomonths after allo-HSCT, the patient
is still in complete molecular remission (NPM1A negative in
peripheral blood and bone marrow) without signs of acute
graft-versus-host disease.

Discussion

Re-positive SARS-CoV-2 tests in recovered COVID-19 pa-
tients are known [4, 5]. The causes of reactivation remain
unclear and might include reinfection, prolonged or intermit-
tent viral shedding, and laboratory errors. Patients undergoing
hematopoietic stem cell transplantation are at increased risk
for infections with community-acquired respiratory viruses
(CARVs) [5]. Coronaviruses are among the most frequently
detected CARVs in these patients [6, 7]. Prolonged shedding
for more than 21 days is common in these patients and is
related with immunodeficiency of the host and treatment-
associated factors, including conditioning regimens [8]. Lu
et al. [9] observed 14% of re-positive SARS-CoV-2 tests in
a population of 619 patients. In this population, it was not
possible to isolate the virus on samples from re-positive pa-
tients and multiple PCR sequencing showed highly degraded
genomes, suggesting that the re-positive tests might be caused
by intermittent shedding of viral RNA fragments from the first
infection. The viral shedding in sputum lasts longer than in the
upper respiratory tract tests [10]. Patients who show negative
SARS-CoV-2 throat swabs might therefore still be shedding
in the lower respiratory tract [11].

Our patient had been isolated under strict precaution mea-
sures since his admission to our center; therefore, a reinfection
is unlikely. Since the PCR for SARS-CoV-2 was positive on
two separate occasions, a false positive result is also unlikely.

2012 SN Compr. Clin. Med. (2021) 3:2011–2015



Ta
bl
e
1

C
ou
rs
e
of

S
A
R
S-
C
oV

-2
in
fe
ct
io
n
an
d
po
ss
ib
le
SA

R
S-
C
oV

-2
re
ac
tiv

at
io
n
of

th
e
pa
tie
nt

w
ith

ac
ut
e
m
ye
lo
id

le
uk
em

ia

D
at
e

A
ll
in

20
21

26
.2
.
07
.3
.

09
.3
.
15
.3
.

26
.3
.
29
.3
.
07
.4
.
10
.4
.
12
.4
.
13
.4
.

15
.4
.

16
.4
.
17
.4
.
20
.4
.

30
.0
4.

10
.0
5.

SA
R
S
-C
oV

-2
va
cc
in
at
io
n

(B
N
T
16
2b
2,
B
io
N
T
ec
h/
Pf
iz
er
)

X

B
eg
in

sy
m
pt
om

s
M
ya
lg
ia
,d
ia
rr
he
a,

fa
tig
ue
,n
au
se
a

C
O
V
ID

pn
eu
m
on
ia

X

SA
R
S
-C
oV

-2
PC

R
na
so
ph
ar
yn
ge
al

Po
s.

Po
s.

N
eg
.

N
eg
.

N
eg
.

Po
s.

SA
R
S
-C
oV

-2
PC

R
sa
liv

a
Po

s.
N
eg
.

N
eg
.

N
eg
.

N
eg
.

SA
R
S
-C
oV

-2
qu
an
tit
at
iv
e

PC
R
na
so
ph
ar
yn
ge
al

<
10
00

co
pi
es
/m

l
<
10
00

co
pi
es
/m

l
<
10
00

co
pi
es
/m

l
<
10
00

co
pi
es
/m

l
<
10
00

co
pi
es
/m

l

SA
R
S
-C
oV

-2

Ig
G

Ig
G
:7

43
A
U
/m

l

(n
or
m
al
ra
ng
e

<
50

A
U
/m

l)

A
nt
i-
sp
ik
e:
13
6

U
/m

l(
no
rm

al

ra
ng
e
<
0.
7
U
/m

l)
,

an
ti-
nu
cl
eo
ca
ps
id

31
.9
C
O
I
(n
or
m
al

ra
ng
e
≤
1)

B
eg
in

co
nd
iti
on
in
g

fl
ud
ar
ab
in
e,
cy
cl
op
ho
sp
ha
m
id
e,

an
d
2-
G
y
to
ta
lb

od
y
ir
ra
di
at
io
n

X

D
at
e
al
lo
-H

SC
T

X

A
bs
ol
ut
e
ly
m
ph
oc
yt
e
co
un
t(
G
/l)

1.
14

1.
27

0.
23

0.
17

0.
07

0.
03

0.
05

0.
02

0.
02

0.
02

N
eu
tr
op
hi
le
ng
ra
ft
m
en
t(
>
0.
5
G
/l)

X

2013SN Compr. Clin. Med. (2021) 3:2011–2015



We interpreted the re-positive tests most likely as an asymp-
tomatic flare-up, possibly caused by a prolonged or intermit-
tent shedding and favored by immunosuppression because of
the AML and chemotherapy conditioning. Contrary to the
patient reported by Lancman et al. [3], our patient had not lost
his antibodies at the time of “reactivation”, despite his hema-
tologic disorder and lymphopenia. Interestingly, contrary to
the severe reactivation reported by Lancman et al. [3], our
patient remained asymptomatic during the reactivation. It is
however unclear whether there might be a correlation between
these two observations. It is also still unclear whether the
patient will lose his anti-SARS-CoV-2 antibodies after the
allogeneic stem cell transplantation.

In a large study of 382 COVID-19 patients after HSCT by
Ljungman et al. [12], the following risk factors for a worse
outcome of COVID-19 were found: older age, intensive care
unit need, and a moderate/high immunodeficiency index,
whereas underlying diagnosis, time from HSCT, GvHD, or
ongoing immunosuppression did not significantly impact
overall survival.

Conclusions

This case documents the possible reactivation of SARS-CoV-
2 in patients affected by hematologic malignancies and receiv-
ing immunosuppressive medications and raises questions
about potential reactivation risks and efficacy of immune re-
sponse against SARS-CoV-2 in stem cell transplantation re-
cipients, as well as about precaution, isolation measures, and
optimal timing of HSCT after COVID-19 infection. Patients
with a history of COVID-19 infection and planned allo-HSCT
should be regularly monitored for SARS-COV-2 reactivation
by PCR tests.

Availability of Data and Material Not applicable.

Code Availability Not applicable.

Author Contribution VDV was involved in patient management,
collecting the data, and writing the paper. MvR and VB gave input to the
COVID-19 management of the patient. KL and HHH performed the SARS-
CoV-2 PCR.GS and JP collected data.MMwas involved in designing the case
report, supervising data collection, and writing the paper.

Funding Open Access funding provided by Universität Basel
(Universitätsbibliothek Basel).

Declarations

Ethics Approval The study was performed according to the regulations
of the local ethics committee.

Consent to Participate Consent to participate was obtained from
all authors.

Consent for Publication The patient has consented to participate and the
use of materials.

Conflict of Interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing, adap-
tation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, pro-
vide a link to the Creative Commons licence, and indicate if changes were
made. The images or other third party material in this article are included
in the article's Creative Commons licence, unless indicated otherwise in a
credit line to the material. If material is not included in the article's
Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Coppola A, Annunziata A, Carannante N, Di Spirito V, Fiorentino
G. Late reactivation of SARS-CoV-2: a case report. Front Med
(Lausanne). 2020;7:531. https://doi.org/10.3389/fmed.2020.00531.

2. Ye G, Pan Z, Pan Y, Deng Q, Chen L, Li J, et al. Clinical charac-
teristics of severe acute respiratory syndrome coronavirus 2 reacti-
vation. J Infect. 2020;80(5):e14–7. https://doi.org/10.1016/j.jinf.
2020.03.001.

3. Lancman G,Mascarenhas J, Bar-NatanM. Severe COVID-19 virus
reactivation following treatment for B cell acute lymphoblastic leu-
kemia. J Hematol Oncol. 2020;13(1):131. https://doi.org/10.1186/
s13045-020-00968-1.

4. Dao TL, Hoang VT, Gautret P. Recurrence of SARS-CoV-2 viral
RNA in recovered COVID-19 patients: a narrative review. Eur J
Clin Microbiol Infect Dis. 2021;40(1):13–25. https://doi.org/10.
1007/s10096-020-04088-z.

5. Ison MG, Hirsch HH. Community-acquired respiratory viruses in
transplant patients: diversity, impact, unmet clinical needs. Clin
Microbiol Rev. 2019;32(4):e00042–19. https://doi.org/10.1128/
CMR.00042-19.

6. Milano F, Campbell AP, Guthrie KA, Kuypers J, Englund JA,
Corey L, et al. Human rhinovirus and coronavirus detection among
allogeneic hematopoietic stem cell transplantation recipients.
Blood. 2010;115(10):2088–94. https://doi.org/10.1182/blood-
2009-09-244152.

7. WolfrommA, Porcher R, Legoff J. Peffault de Latour R, Xhaard A,
de Fontbrune FS, Ribaud P, Bergeron A, Socié G, Robin M. Viral
respiratory infections diagnosed by multiplex PCR after allogeneic
hematopoietic stem cell transplantation: long-term incidence and
outcome. Biol Blood Marrow Transplant. 2014;20(8):1238–41.
https://doi.org/10.1016/j.bbmt.2014.04.004.

8. Ogimi C, Greninger AL, Waghmare AA, Kuypers JM, Shean RC,
Xie H, et al. Prolonged shedding of human coronavirus in hemato-
poietic cell transplant recipients: risk factors and viral genome evo-
lution. J Infect Dis. 2017;216(2):203–9. https://doi.org/10.1093/
infdis/jix264.

9. Lu J, Peng J, Xiong Q, Liu Z, Lin H, Tan X, et al. Clinical, immu-
nological and virological characterization of COVID-19 patients
that test re-positive for SARS-CoV-2 by RT-PCR. EBioMedicine.
2020;59:102960. https://doi.org/10.1016/j.ebiom.2020.102960.

2014 SN Compr. Clin. Med. (2021) 3:2011–2015

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fmed.2020.00531
https://doi.org/10.1016/j.jinf.2020.03.001
https://doi.org/10.1016/j.jinf.2020.03.001
https://doi.org/10.1007/s10096-020-04088-z
https://doi.org/10.1007/s10096-020-04088-z
https://doi.org/10.1128/CMR.00042-19
https://doi.org/10.1128/CMR.00042-19
https://doi.org/10.1182/blood-2009-09-244152
https://doi.org/10.1182/blood-2009-09-244152
https://doi.org/10.1016/j.bbmt.2014.04.004
https://doi.org/10.1093/infdis/jix264
https://doi.org/10.1093/infdis/jix264
https://doi.org/10.1016/j.ebiom.2020.102960


10. Wölfel R, Corman VM, Guggemos W, Seilmaier M, Zange S,
Müller MA, et al. Virological assessment of hospitalized patients
with COVID-2019. Nature. 2020;588(7839):E35. https://doi.org/
10.1038/s41586-020-2984-3.

11. Leuzinger K, Gosert R, Soegaard K, Naegele K, Bielicki J, Roloff
T, et al. Epidemiology and precision of SARS-CoV-2 detection
following lockdown and relaxation measures. J Med Virol.
2021;93:2374–84. https://doi.org/10.1002/jmv.26731.

12. Ljungman P, de la Camara R, Mikulska M, Tridello G, Aguado B,
Zahrani MA, et al. COVID-19 and stem cell transplantation; results
from an EBMT and GETH multicenter prospective survey.
Leukemia. 2021:1–10. https://doi.org/10.1038/s41375-021-
01302-5.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

2015SN Compr. Clin. Med. (2021) 3:2011–2015

https://doi.org/10.1038/s41586-020-2984-3
https://doi.org/10.1038/s41586-020-2984-3
https://doi.org/10.1002/jmv.26731
https://doi.org/10.1038/s41375-021-01302-5
https://doi.org/10.1038/s41375-021-01302-5

	Possible...
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusions
	References


