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ABSTRACT
Background: Patients with haematological malignancies have an increased susceptibility for COVID-19 and higher mortal-
ity. They may also have prolonged symptoms and viral shedding. Clinical trials have not specifically addressed the manage-
ment of this patient group. We present a lymphoma patient with COVID-19 who was treated with remdesivir, and a
literature review of similar cases.
Methods: SARS-CoV-2 RT-PCR, virus culture and whole-genome sequencing were performed from nasopharyngeal swabs
and antibody testing from serum. In addition, SARS-CoV-2 nucleocapsid antigen was tested from serum. Medline was
searched for reported cases of lymphoma and COVID-19 treated with remdesivir.
Results: The patient was undergoing lymphoma treatment including chemotherapy, rituximab and prednisolone. After
diagnosis of COVID-19, broad-spectrum antibiotics were administered due to neutropenia and fever. After 20 d of fever
with no signs of co-infection, remdesivir was initiated with rapid response. The treatment was continued for 4 d. Serum
SARS-CoV-2 antibody tests were negative 20, 30 and 66 d from symptom onset. Before starting remdesivir, the SARS-CoV-2
PCR and virus culture from the nasopharynx and serum antigen test were positive. From earlier reports, we identified a
total of eleven cases of lymphoma and COVID-19 treated with remdesivir accompanied by other antivirals and anti-inflam-
matory agents.
Conclusions: As shown in this and earlier reports on lymphoma patients, the clinical course of COVID-19 may be pro-
tracted and a humoral immune response may remain absent. In addition, optimal management remains undecided. The
presented patient responded well to a short course of remdesivir.
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Introduction

There is considerable variation in the risk that SARS-CoV-
2 poses on different groups of people; those with haem-
atological malignancies are more susceptible to infection
and have higher mortality compared to the general
population [1,2]. Immunocompromised patients may
shed the virus for long periods of time [3]. We present a
lymphoma patient with COVID-19 who received remdesi-
vir treatment, accompanied by a literature review of
similar cases.

Materials and methods

All tests were performed in an accredited laboratory
(HUS Diagnostic Centre, HUSLAB Clinical Microbiology,
Helsinki, Finland). The SARS-CoV-2 RT-PCR test from
respiratory samples and serological testing are in routine
clinical use at our hospital, and have been described
earlier [4,5]. To ensure higher specificity, a combination
of two tests was used to detect antibodies targeted
against both spike (SARS-CoV-2 IgG ELISA, Euroimmun,
Germany) and nucleocapsid (Abbott SARS-CoV-2 IgG
CLIA assay, Abbott, IL) proteins [5].

A commercially available test, Salocor SARS-CoV-2
Antigen Quantitative Assay Kit# 23 (Salofa Ltd, 24 Salo,
Finland), was used for nucleocapsid antigen testing from
serum; a report on test performance is currently avail-
able in preprint [6]. The virus was cultured in Vero E6
cells and whole-genome sequencing was performed, as
described earlier [4].

A systematic literature review was performed to iden-
tify reported outcomes of lymphoma patients treated
with remdesivir for COVID-19. The search was conducted
in Medline on 19 May 2021. Two authors (M.K and J.P)
carried out the initial search using the search terms
‘covid’ and ‘lymphoma’. The exclusion criteria were (1)
English translation not available; (2) insufficient informa-
tion on outcomes; (3) not related to active COVID-19 or
lymphoma; (4) remdesivir not used.

Results (case presentation)

A 46-year-old woman presented to hospital on the day
of onset of fever. Her nasopharyngeal swab sample
tested positive for SARS-CoV-2 and sequencing revealed
the B.1.1.7 variant. During the preceding 4 d, she had
experienced mild symptoms including sore throat, runny
nose and cough. Seven weeks earlier she had been diag-
nosed with stage IVA CD5-negative small-cell lymphoma
with suspected transformation based on extensive

radiologic findings. The lymphoma had been treated
with two cycles of rituximab, cyclophosphamide, doxo-
rubicin, vincristine and prednisolone (R-CHOP), a third
cycle including etoposide (R-CHOEP) and high-dose
methotrexate twice. She had ongoing trimethoprim-
sulfamethoxazole prophylaxis against Pneumocystis jiro-
vecii and subcutaneous dalteparin treatment for deep
vein thrombosis. She had not received a COVID-
19 vaccine.

The clinical course of our patient is presented in
Figure 1. The COVID-19 symptoms began one day after
R-CHOEP during prednisolone treatment. Upon hospital
admission, she had fever and tachycardia, but was
normotensive and did not develop organ dysfunction.
The laboratory work-up showed severe neutropaenia, for
which granulocyte colony stimulating factor treatment
was administered, as well as lymphocytopaenia and
thrombocytopaenia. A chest X-ray showed minor bilat-
eral infiltrates in lower lung fields consistent with viral
pneumonitis.

Empirical antimicrobial therapy with cefepime was ini-
tiated due to fever and neutropaenia, followed by
vancomycin and ciprofloxacin after anaphylaxis, these
were later changed to levofloxacin. Physical examina-
tions showed no signs of bacterial foci, and cultures of
blood and urine were negative. A computed tomog-
raphy scan of the chest, abdomen and pelvis showed
residual lymphoma findings and bilateral, peripheral,
ground-glass opacities consistent with COVID-19 pneu-
monia, without suspicion of bacterial superinfection.
Levofloxacin was discontinued.

The patient had persistent fever for over 2 weeks,
accompanied by fatigue, dyspnoea on exertion and diar-
rhoea. She had mild hypoxaemia with intermittent need
for supplemental oxygen. A SARS-CoV-2 PCR test from a
nasopharyngeal swab sample 19 d after the onset of
symptoms was positive, but based on cycle threshold
values and virus culture, the viral load was decreasing
(Supplementary material). A serum antigen test for
SARS-CoV-2 was positive before remdesivir treatment
20 d from the onset of symptoms. SARS-CoV-2 antibod-
ies were negative after 20, 30 and 66 d of symptoms.

Intravenous remdesivir was commenced after 20 d of
symptoms with a 200mg loading dose and the patient
soon became afebrile. The treatment was continued
100mg daily for three more days, after which she was
discharged in good overall condition. Although 5 d
treatment duration was generally recommended, in this
case 4 d was considered adequate due to
rapid recovery.
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In the literature review, a total of 227 articles were
found and eleven cases were included (Table 1) [7–16].

Discussion

There is a wide range of clinical manifestations of
COVID-19, and the risk of mortality depends on age, sex,
comorbidities and individual immune responses
[2,17,18]. In comparison to immunocompetent patients,
those with haematological malignancies can have more
protracted symptoms, including delayed respiratory fail-
ure or relapse even months later [7,16,18–20]. In a
recent study, anti-CD20 therapy such as rituximab was
associated with a longer hospital stay and increased
mortality [21].

Our patient had a positive serum SARS-CoV-2 antigen
test consistent with viraemia 20 d after the onset of symp-
toms, although we were not able to test for live virus in
the blood. However, virus culture from a nasopharynx
swab was positive. In earlier reports, immunocompromised
patients have shed live virus for months [3,7]. Therefore,
COVID-19 in severely immunocompromised hosts may

present both with persistent viral replication and an atyp-
ical clinical course.

A functioning adaptive immune response including
humoral and cellular immunity is considered important
for efficient clearance of SARS-CoV-2 infection.
Circulating antibodies are usually detected within 15 d
after infection onset, but our patient failed to develop a
humoral response probably due to prior rituximab ther-
apy [17]. However, recovery is achievable without sero-
conversion and in earlier studies 1–9% of PCR-confirmed
cases have remained seronegative, which underlines the
role of T cell responses in clearing the virus [17].

Remdesivir has been shown to inhibit the replication
of coronaviruses including SARS-CoV-2 in vitro [22]. The
ACTT-1 trial demonstrated a shorter time to recovery in
the remdesivir group compared to placebo among hos-
pitalized COVID-19 patients [23]. Currently there is, how-
ever, a lack of evidence from clinical trials for mortality
benefit in the treatment of hospitalized patients [22,24].
Timing may be important, as antivirals are expected to
be efficacious only in the viral replication phase [22].
Indeed, a recent randomized controlled trial showed
remdesivir to be efficacious in preventing hospitalization

Figure 1. Clinical course of the SARS-CoV-2 infection following chemotherapy and rituximab treatment for lymphoma. CFP, cefepim; CFX,
ciprofloxacin; VAN, vancomycin; LVX, levofloxacin; RDV, remdesivir. Neutropaenia: neutrophils <1.0� 109/l; Lymphopaenia: lymphocytes
<1.0� 109/l. RT-PCR cycle threshold (ct) values representing an inverse of viral load given for nasopharyngeal swab samples taken on days
5 and 20.
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when given to outpatients within 7 d of symptom onset
[25]. Remdesivir has been granted a conditional market-
ing authorization for COVID-19 treatment by the
European Medicines Agency, but as of now is not in rou-
tine clinical use in Finland.

We are not aware of randomized controlled trials
addressing COVID-19 management in patients with
haematologic malignancies, and such data may be diffi-
cult to obtain. Efficient treatment options would be cru-
cial, especially due to inadequate COVID-19 vaccine
responses in this subgroup [26]. In case reports, lymph-
oma patients have appeared to benefit from treatment
with convalescent plasma or antivirals such as remdesi-
vir, some requiring repeated treatment cycles (Table 1)
[7–9,20]. Although we cannot rule out spontaneous
recovery of our patient in due course, we did observe
an excellent response to remdesivir. A shortened dur-
ation of infection may also be valuable, especially in
patients urgently needing next cycles of lymph-
oma treatment.

To conclude, a prolonged duration of viral replication
among immunocompromised patients is noteworthy
from the perspective of infectiousness and may indicate
benefit from antiviral therapy at a later stage than for
other patients. With respect to COVID-19, patients with
haematological malignancies are clearly a vulnerable
group requiring special attention.
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