
141
Dokkyo Medical Journal
1(2): 141-146, 2022

Case Report

A Case of Persistent SARS-CoV-2 PCR Positive after
Chemotherapy for B-cell Lymphoma
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Summary
The patient was a 68-year-old woman who was hospitalized for SARS-CoV-2 pneumonia while receiving
chemotherapy for B-cell lymphoma. She experienced repeated episodes of pneumonia that temporarily went
into remission with steroid and remdesivir and but then relapsed or worsened. However, no particular sub-
jective symptoms or deterioration on imaging was observed by an antibody cocktail treatment after Day 119.
SARS-CoV-2 IgM and IgG antibody levels were below the limit of detection on Day 180 but she tested posi-
tive for SARS-CoV-2 by PCR on Day 151. In the case of this patient who had persistent SARS-CoV-2 infection
due to being immunocompromised, treatment temporarily stalled the worsening of symptoms. However, new
treatments for such patients should be established soon.
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Introduction

Generally, when a person is infected with severe
acute respiratory syndrome coronavirus (SARS-CoV)-2,
immunity is acquired and activation and proliferation
of natural killer (NK) cells triggers destruction of viral
cells2). It is also believed that at the same time, the

body produces neutralizing antibodies against the
spike protein on the surface of SARS-CoV-2, and this
response inhibits infection of uninfected cells1). We pre-
sent the case of a patient with long-term of SARS-CoV-
2 PCR positive persistent after chemotherapy for B
cell lymphoma.

Case Presentation

The case was a 68-year-old woman with a past medi-
cal history of diabetes (relatively well controlled with
oral administration of sitagliptin phosphate hydrate 50
mg/day and glimepiride 1 mg/day), hypertension, and
bronchial asthma received four cycles of bendamustine
plus rituximab for about four months to treat the B-
cell lymphoma (stage IV, mucosa associated lymphoid
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tissue lymphoma). Four days after the fourth cycle of
bendamustine plus rituximab, she was found to have
SARS-CoV-2 infection. The source of infection was a
family member. She had not received a SARS-CoV-2
vaccine. Vital signs included blood pressure of 143/68
mmHg, heart rate of 92 beats/min, body temperature
of 36.5 ̊C, and SpO2 of 98% (room air). Laboratory data
were as follows: white blood cells (WBC) 700 cells/μL,
neutrophils 76.0%, lymphocytes 7.0%, monocytes 16.0%,
eosinophils 1.0%, red blood cells 2.64 × 106/uL, hemo-
globin 9.0 g/dL, platelets 10.0 × 104/μL, D-dimer 0.5
μg/mL, lactate dehydrogenase 213 U/L, C-reactive pro-
tein 0.30 mg/dL, ferritin 266.25 ng/dL, HbA1c 6.5%, im-
munoglobulin (Ig) M 12 mg/dL, IgG 813 mg/dL (meas-
ured between 3 days before or 3 days after onset of ill-
ness), serum soluble interleukin 2 receptor 368 U/mL.
SARS-CoV-2 pneumonia was diagnosed based on dif-
fuse ground glass opacities detected in the right lower
lobe on chest CT (Fig. 1a), and the patient was admit-
ted to our hospital on the same day. The pneumonia
was not severe enough to require oxygen therapy, and
thus was judged to be moderate I severity according
to the classification system of the Japanese Ministry of
Health, Labour and Welfare2). Informed consent was
obtained from the patient for publication of this case
report.
On Day 14, polymerase chain reaction (PCR) testing
for SARS-CoV-2 by collecting saliva showed the pres-
ence of the E484K mutation. Until Day 25, no decrease
in SpO2 on room air was observed and there was no
change in symptoms, so the COVID-19 pneumonia was
not treated and the course was carefully monitored. A
chest X-ray (Fig. 1b) and chest CT scan (Fig. 1c) on
Day 26 showed that the ground glass opacities in left
and right lung fields had become more prominent,
which was judged to indicate progression of SARS-
CoV-2 pneumonia. Treatment with dexamethasone,
dalteparin sodium, and remdesivir was started that
day and continued until Day 35. During that time, the
patient experienced moderate exacerbations of pneu-
monia, none of which were severe enough to warrant
a transfer to the ICU. These repeated episodes, which
were judged to be persistent pneumonia of moderate I
to II severity according to the classification system2),
were treated successfully with dexamethasone and
remdesivir, and are regarded as the first two exacer-

bations and remissions (Fig. 1d-f). Other treatments, in-
cluding favipiravir and γ-globulin monotherapy, were
also attempted but had no effect on the pneumonia.
Considering that this patient was immunocom-
promised, was experiencing repeated episodes (4 exac-
erbations) of pneumonia due to persistent SARS-CoV-2
infection, and the levels of IgM and IgG antibodies
against SARS-CoV-2 were below the detection limit, an
antibody cocktail (casirivimab + imdevimab) approved
for manufacturing and marketing but not covered by
Japanese National Health insurance was administered
on Day 119 with the permission of the patient, her
family, and the extraordinary bioethics committee of
our hospital for non-applicable use. No particular sub-
jective symptoms or deterioration on imaging was ob-
served, but considering the general half-life of the anti-
bodies in the blood, a second antibody cocktail treat-
ment was administered on Day 132 after another posi-
tive SARS-CoV-2 PCR result on the day. The SARS-
CoV-2 PCR result on Day 138 was still positive, and
the pneumonia had neither relapsed nor progressed af-
ter antibody cocktail therapy. Consequently, the pa-
tient was discharged on Day 139 and followed on an
outpatient basis after a period of recovery at home. Af-
ter discharge, the SARS-CoV-2 PCR by collecting sa-
liva was still positive on Day 151, but was negative on
Day 180, and her condition remained stable. These re-
sults suggested that the cocktail therapy could be con-
sidered effective for a control of the exacerbation to
SARS-CoV-2 pneumonia.
The detailed clinical course is shown in Fig. 2. Vari-
ous culture tests could not be performed because spu-
tum production was difficult. Blood cultures were per-
formed on Days 19 and 26 but the results were nega-
tive. On Days 19, 26, and 49, β-D glucan and aspergillus
antigens were tested, but none of the results were
positive or suspicious. However, fungal infection could
not be completely ruled out during the second exacer-
bation, so antifungal drugs were administered. Bacte-
rial infection could not be completely ruled out at the
time of exacerbation, so antibacterial agents were used
as appropriate. WBC ranged from about 600 to 6000
cells/μL, and the total IgG level remained low, ranging
from about 400 to 500 mg/dL. The total CD4+ T cell
count was 15/μL on Day 82, 124/μL on Day 124, 223/
μL on Day 151, and 192/μL on Day 180. The values of



143SARS-CoV-2 PCR positive persistent after chemotherapy1 (2) (2022)

Figure　1　(a) Chest computed tomography scan sliced by lower lung field level on admission (Day 1 of illness). Diffuse ground 
glass opacities were detected in the right lower lobe. (b) Chest X-ray on Day 26 of illness. Ground glass opacities 
were detected in left and right lung fields. (c) Chest computed tomography scan sliced by lower lung field level on 
Day 26 of illness. Compared with chest computed tomography scan on admission, diffuse ground glass opacities in 
the left and right lung fields were more prominent. (d) Chest X-ray on Day 41 of illness. Compared with chest X-
ray on Day 26 of illness, ground glass opacities in the left and right lung fields had lessened. (e) Chest X-ray on Day 
54 of illness. Compared with chest X-ray on Day 41 of illness, ground glass opacities in the left and right lung fields 
had worsened. (f) Chest X-ray on Day 61 of illness. Compared with chest X-ray on Day 54 of illness, ground glass 
opacities in the left and right lung fields had lessened.
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the test results changed due to changes of the SARS-
CoV-2 PCR measuring instruments. The patient was
confirmed to have the second E484K mutation on Day
54. Several tests for IgM and IgG antibodies against
SARS-CoV-2 (detection sensitivity: 0.2 AU/ml and 0.35

AU/ml, respectively) were performed, but the levels
were below the detection limit in all instances. The B-
cell lymphoma had not worsened either, as evidenced
by the absence of superficial lymph node swelling or
sIL-2R elevation.
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Figure　2　Clinical course from admission (Day 1) to Day 180, including discharge on Day 139. 
Ex; exacerbation, D; day, N.D.; not detected, -; not applicable, P; positive, N; negative, n1; SARS-CoV-2 N1 gene, n2; SARS-CoV2
N2 gene, WBC; white blood cells, CRP; C-reactive protein, CD4; CD4 T cells, IgG; immunoglobulin G, sIL-2R; serum soluble in-
terleukin 2 receptor

Discussion

We treated our patient with four cycles of two-drug
therapy with bendamustine and rituximab for stage IV
B-cell lymphoma (indolent lymphoma) over a four-week
period. Rituximab is an anti-CD20 monoclonal antibody
whose mechanism of action primarily involves acting
on CD20 on the surface of activated B cells that have
become cancerous to suppress proliferation of neoplas-
tic cells and reduce IgG production3). Bendamustine is
classified as an alkylating agent with a nitrogen mus-
tard and purine analog-like benzimidazole4). Its mecha-
nism of action involves cytotoxic effects mediated by
multiple mechanisms, including DNA damage by al-
kylation, p53-dependent and -independent induction of
apoptosis, and induction of mitotic catastrophe by inhi-
bition of the M checkpoint of the cell cycle4). A recent
case report described a patient who was immunocom-
promised due to bendamustine therapy and had pro-
longed SARS-CoV-2 infection despite ultimately achiev-
ing a negative PCR result5). In our patient, the clinical
findings and course indicated no relapse of B-cell lym-

phoma. Consequently, considering that our patient had
both a low CD4+ T-cell count and low IgG, indicating
suppression of both cell-mediated and humoral immu-
nity, we believe that the effects of bendamustine ther-
apy were the most reasonable explanation for why she
remained immunocompromised for such a long period.
Therefore, she was considered to have persistent
SARS-CoV-2 infection and the SARS-CoV-2 PCR test
did not become negative.
On the other hand, since the number of CD4+ T-cell

increased, it is possible that SARS-CoV-2 PCR became
negative on Days 180 due to the improvement of cell-
mediated immunity. Nevertheless, SARS-CoV-2 infec-
tion in immunocompromised patients is a medically
crucial issue.
Another recent case report described a patient
treated with rituximab and several immunosuppres-
sants for severe antiphospholipid syndrome who devel-
oped persistent SARS-CoV-2 infection that led to se-
vere pneumonia and death6). Cytokine storm is be-
lieved to be one cause of severe pneumonia and death
in patients infected with SARS-CoV-27). Our patient ex-
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perienced repeated episodes of moderate pneumonia
that never became severe but did become difficult to
treat. The reason for this could be that she did not
have a high-level cytokine storm because we were able
to treat her for SARS-CoV-2 soon after onset, and also
that she was severely immunocompromised due to re-
ceiving four cycles of two-drug therapy with benda-
mustine and rituximab. Furthermore, it is possible that
the observed severity of the SARS-CoV-2 infection was
the result of having the E484K mutation.
To treat COVID-19, it is currently considered impor-
tant to treat both infected cells and extracellularly re-
leased viruses1). The COVID-19 treatments we used in
our patient included steroids to reduce inflammation8),
remdesivir to inhibit RNA polymerase involved in viral
replication9), and the nucleoside analogue/RNA-
dependent RNA polymerase inhibitor favipiravir10).
Remdesivir and steroids did have some effect. How-
ever, they did not fully cure the pneumonia because it
would relapse whenever the drugs were stopped. We
also attempted favipiravir monotherapy, but it had no
effect whatsoever on the pneumonia. We had hoped
that the patient would begin producing neutralizing
antibodies against the SARS-CoV-2 spike protein dur-
ing treatment with these drugs, but we presume that
this did not occur due to her immunocompromised
state. One new treatment for SARS-CoV-2 is a two-
drug antibody cocktail of casirivimab and imdevimab,
which became covered by Japanese National Health
Insurance on July 19, 2021 for the indication of mild to
moderate I severity detected early and not requiring
oxygen therapy11). Casirivimab and imdevimab inhibit
viral replication by binding to the spike protein on the
surface of SARS-CoV-2 and preventing the virus from
invading cells10). It is hoped that using two different an-
tibodies will make the treatment more effective
against mutant viruses11). Our patient was unlikely to
produce antibodies against SARS-CoV-2 and was expe-
riencing repeated episodes of pneumonia due to long-
term persistent infection. For this reason, and with
consideration to the possibility that her B-cell lym-
phoma might worsen in the future, we decided to try
antibody cocktail therapy to shorten her hospital stay.
After antibody cocktail therapy, the patient exhibited
no symptoms of COVID-19 and her laboratory and im-
aging results did not indicate worsening infection, but

her PCR test result remained positive. This indicates
that although antibody cocktail therapy can stop virus
released from infected cells from infecting uninfected
cells, treatment to control the virus in infected cells is
still necessary. In a person with normal immune func-
tion, killer cells from the innate immune system and
natural killer cells from the acquired immune system
attack and destroy cells infected by viruses1). It is also
believed that cells infected with SARS-CoV-2 self-
destruct by apoptosis12). Therefore, normal immune
function is necessary to attack and destroy infected
cells. It may also be necessary to establish special
therapies for treatment in immunocompromised pa-
tients.
The realistic treatment approach for immunocom-
promised patients going forward will be a passive ap-
proach of waiting for immune function to improve
while continuing antibody cocktail therapy as appropri-
ate and adding available antivirals as necessary. In ad-
dition, early treatment of SARS-CoV-2 infection might
also be important, including our case. It will be neces-
sary to quickly develop SARS-CoV-2 RNA synthesis in-
hibitors that act directly on the virus inside of cells, as
well as clinical applications of stem cell transplanta-
tion13) and chimeric antigen receptor (CAR)-NK therapy
to leverage the abilities of the immune system in such
patients14).
In conclusion, our case illustrates that SARS-CoV-2
PCR positive can persist for a very long time in se-
verely immunocompromised patients. These patients
are at risk of new concomitant infections or worsening
of existing infection, making it extremely important to
establish new therapeutic agents for SARS-CoV-2.
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