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Abstract
Introduction: There is no consensus on the management of 
the coronavirus disease (COVID-19) in patients with second-
ary immunosuppression due to either an underlying hema-
tological disease or to the effects of immunochemotherapy 
(ICT). Some of them may present persistent infection with 
multiple relapses of COVID-19, requiring several admissions. 
This study evaluated the clinical characteristics and out-
comes after treatment of 5 patients with follicular lymphoma 
(FL), previously treated with ICT, who developed several ep-
isodes of COVID-19. Methods: We analyzed the clinical evo-
lution and response to treatment with antiviral agent, ste-
roids, and convalescent plasma in 5 patients with FL and se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
persistent infection. Reverse transcriptase polymerase chain 

reaction tests and peripheral blood immunophenotype 
were performed for all patients. Results: All patients re-
quired hospitalization due to pneumonia with severity crite-
ria and were re-admitted after a median of 22 days (13–42) 
from the previous discharge. They all showed B-cell deple-
tion by immunophenotyping, and no traces of immunoglob-
ulin antibodies against SARS-CoV-2 were detected in any of 
the cases. The survival rate was 80%. Conclusion: The com-
bination therapy evidenced clinical benefits, demonstrating 
its capacity to control infection in immunosuppressed FL pa-
tients treated with ICT. © 2021 S. Karger AG, Basel

Introduction

Severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) and its associated clinical syndrome 
(coronavirus disease [COVID-19]) have spread quickly 
around the world, becoming a major global health issue. 
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Nowadays, only 14% of patients develop more severe 
forms of the disease, requiring oxygen therapy in hospi-
tal, and approximately 5% need intensive care unit admis-
sion [1].

Recent reports of patients re-testing positive, even af-
ter resolved symptoms and negative testing, have raised 
questions about the possibility of reinfection, reactiva-
tion, or persistent infection [2]. In large population-wide 
studies in which the age and comorbidities of patients are 
known, there has been suggestive evidence that patients 
with hematological malignancies (HM) are at increased 
risk of death from severe COVID-19, when compared to 
the general population [3]. Worse COVID-19 outcomes 
have been reported in hematological patients than in sol-
id cancer and non-cancer patients [3, 4]. Furthermore, a 
systematic review and meta-analysis of 3,377 patients 
with HM and COVID-19 reported a risk of death among 
adults patients, most of whom were hospitalized, of 34% 
[5]. A population-based registry study (Madrid, Spain) of 
COVID-19 outcomes in patients with HM found that 
rates of severe/critical disease (62%) and mortality (33%) 
were between 3 and 4 times higher than those recorded in 
COVID-19 cases in the general population (15% and 
10%, respectively) [6]. The largest series focusing specifi-
cally on COVID-19 in the lymphoma population showed 
that the presence of active disease was a predictor of 
death; however, active treatment, the number of previous 
lines, or type of treatment did not modify mortality risk 
[7]. On the other hand, a retrospective multicentric co-
hort study found that age ≥70 years, a relapsed/refractory 
lymphoma, and recent administration of anti-CD20 ther-
apy were risk factors for prolonged in-hospital stay and 
death for lymphoma patients hospitalized for COVID-19 
[8]. Several reports described the persistence of SARS-
CoV-2 replication with severe symptoms for immuno-
compromised patients, including those with lymphoma 
[8–10].

We report on a case series of hematological patients 
who have experienced prolonged COVID-19 course with 
SARS-CoV-2 viremia. This study aimed to evaluate clini-
cal characteristics and patient outcomes after treatment 
of persistent SARS-CoV-2 infection.

Material and Methods

Samples and Patients
This study was approved by the Ethics Committee of our cen-

ter. We performed a retrospective, single-center case series of 5 
patients with follicular lymphoma (FL) and persistent SARS-
CoV-2 infection at the University Hospital Fundación Alcorcón 

(HUFA), in the Madrid area of Spain. Cases were included from 
March 1 to November 30, 2020 (first and second COVID-19 
waves). Clinical data were obtained from electronic medical re-
cords. COVID-19 diagnosis was established based on clinical, lab-
oratory, and imaging (X-ray or chest computed tomography [CT]) 
criteria. Respiratory samples and sera were collected from the pa-
tients as a part of their routine clinical care.

SARS-CoV-2 PCR: The respiratory samples were tested using 
the SARS-CoV-2 Viasure (Certest, Spain) using either ORF1ab 
and nucleocapsid or spike gene primers. Anti-SARS-CoV-2 nu-
cleocapsid and spike immunoglobulin (IgG) were detected using a 
Chemiluminescent Microparticle Immuno Assay (Abbott) and 
automated quantitative Chemiluminescence Immuno Assay (Liai-
son XL), respectively.

Dosages and Definitions
This section provides the doses used for different patient treat-

ments and a few definitions to improve understanding of the text. 
Hydroxychloroquine (orally): 800 mg for one day and 400 mg for 
the next 4 days. Steroid therapy (intravenous): 6 mg of dexameth-
asone, once a day for 10 days. Immunoglobulins (intravenous): 0.4 
g per kilogram (kg) of weight, single dose. Remdesivir (intrave-
nous): 200 mg for one day and 100 mg for next 4 days. Convales-
cent plasma: one unit (300 cc) for patients under 70 kg, and 2 units 
for patients over 70 kg. Tocilizumab (intravenous): 400 mg for 
patients under 75 kg and 600 mg for patients over 70 kg; single 
dose.

For definitions, “Day 1” was set as the day of diagnosis, after 
performing a reverse transcriptase polymerase chain reaction (RT-
PCR) test. According to the protocol, a patient was “discharged” if 
they had no fever for more than 2 days, as well as “clinical stability” 
of eupnea and comorbidities. An RT-PCR test at the time of the 
discharge was not available in all cases.

Results

Data from this series of patient cases are shown in Fig-
ure 1 and Table 1.

Case 1
A 47-year-old woman presented to the emergency de-

partment (ED) with fever and dry cough. A nasopharyn-
geal swab had tested positive for SARS-CoV-2 infection 
by the RT-PCR (NS-RT-PCR) assay (cycle 25). The chest 
X-ray revealed bilateral pneumonia.

In 2004, the patient had been diagnosed with FL (grade 
2, stage III-A). She attained complete response (CR) after 
6 cycles with fludarabine, cyclophosphamide, and ritux-
imab (FCR), and rituximab maintenance (Rm) (last dose 
in September 2006). She was also diagnosed with system-
ic lupus erythematosus (SLE).

Treatment with antiviral agent (hydroxychloroquine) 
and antibiotics was started on day 1, with progressive im-
provement. On day 19, the patient was discharged.
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On day 31, she returned to the ED with fever and dys-
pnea. The chest X-ray showed radiological worsening; 
nevertheless, NS-RT-PCR and serologic IgG for SARS-
CoV-2 tested negative. A CT was performed, identifying 
a viral pneumonia pattern. Any presence of another 
source of infection was ruled out. A severe COVID-19 
episode was established based on clinical analytic-imag-
ing criteria, which led to tocilizumab being administered 
on day 38. Afterward, her clinical course continued im-
proving, and the criteria for discharge were met on day 
44.

On day 83, she was re-admitted to ED with fever and 
generalized arthro-myopathy. The nasopharyngeal swabs 
as well as serology for SARS-CoV-2 were negative. The 
chest X-ray and CT showed bilateral pneumonia. Other 
infections, reactivation of autoimmune disease, and re-
currence of lymphoma were ruled out. On day 87, a bron-
choscopy was performed, and a bronchoalveolar lavage 
(BAL) sample tested positive (cycle 30) for SARS-CoV-2. 

At this time, hypogammaglobulinemia was detected, and 
convalescent plasma (on day 88), immunoglobulins 
(IGIV), steroid therapy, and remdesivir were adminis-
tered as treatment. After 24 h, the patient was afebrile, 
and progressive improvement in clinical and inflamma-
tory parameters were demonstrated. NS-RT-PCR was 
negative on day 97. After discharge, on day 103, a new 
bronchoscopy was scheduled to confirm negative BAL 
RT-PCR (cycle 40).

Case 2
A 47-year-old man went to the ED for fever, confirm-

ing SARS-CoV-2 infection by NS-RT-PCR (cycle 29). The 
patient was on Rm treatment for FL (grade 2, stage IVB), 
attaining CR after 6 cycles of bendamustine-rituximab. 
He had received the last dose of anti-CD20 5 weeks be-
fore. A chest X-ray revealed a viral pneumonia pattern. 
He began treatment with hydroxychloroquine, broad-
spectrum antibiotic coverage, steroid therapy, and sup-
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plemental oxygen. On day 9, the patient’s hypoxemia 
worsened, accompanied by fever and increased levels of 
D-dimer. CT angiography was negative for venous 
thromboembolism. A dose of tocilizumab and a second 
pulse of systemic steroids were administered. On day 14, 
after 48 h without symptoms, the patient was discharged. 
On day 34, he was re-admitted after 3 days with fever and 
dyspnea. Bilateral pulmonary infiltrates persisted on the 
chest X-ray. NS-RT-PCR remained positive for SARS-
CoV-2 (cycle 36), whereas the serology was negative. The 
only treatment received during admission was antibiotic 
therapy. He was discharged after 5 days without symp-
toms (day 44). NS-RT-PCR was negative on day 66, and 
seroconversion for IgG COVID-19 remained negative.

Case 3
A 76-year-old man was diagnosed in 2012 with FL 

(grade 1, stage IV-B). He received cyclophosphamide, 

doxorubicin, vincristine, prednisone, and rituximab, fol-
lowed by Rm for 2 years, reaching a good partial response. 
In 2018, progression data of FL met the criteria for further 
treatment. He received 4 cycles of rituximab, bendamus-
tine, mitoxantrone, and dexamethasone, achieving CR 
and subsequently receiving another 2-year maintenance 
with rituximab (final dose received in June 2020, 16 weeks 
prior to entering the ED). He presented with baseline hy-
pogammaglobulinemia.

On day 1, the patient went to the ED with fever, dys-
pnea, and diarrhea. NS-RT-PCR tested positive for SARS-
CoV-2 (cycle 27), and chest X-ray showed bilateral pneu-
monia. He required oxygen and steroid therapy, which 
achieved a positive outcome, allowing the patient to be 
discharged on day 9.

On day 26, he came back to the ED due to a dry cough 
and progressive dyspnea. The chest X-ray was worse than 
before, and CT was compatible with bilateral viral pneu-

Table 1. Baseline characteristics of patients and data for each COVID-19 episode

Case 1 Case 2 Case 3 Case 4 Case 5

Age 47 48 76 82 75
Sex F M M F F
Autoimmune disease Yes No No Yes No
First line of ICT FCR + Rm R-B + Rm R-CHOP + Rm CVP R-B + Rm
Second line of ICT N/A N/A R-BMD + Rm R-BMD + Rm N/A
Date last anti-CD20 >10 years <1 year <1 year >10 years <1 year

EP1 EP2 EP3 EP1 EP2 EP1 EP2 EP1 EP2 EP1 EP2

Hypogammaglobulinemia No Yes Yes No No Yes Yes Yes Yes No Yes
Days from symptom onset 14 1 1 4 3 3 7 1 7 N/A 7
Fever Yes Yes Yes Yes Yes No No No Yes No No
Dyspnea No Yes No No Yes Yes Yes No No No Yes
Nausea/diarrhea No No No No No Yes No No No No Yes
Pneumonia Yes Yes Yes Yes Yes Yes Yes No Yes No Yes
Neutrophils, ×103/μL 6.2 3.8 11 1 4.6 1.1 1.7 3.2 2.6 3.8 4.7
Lymphocytes, ×103/μL 1.8 0.99 0.78 0.5 0.5 0.5 0.2 0.8 0.5 0.5 0.5
Platelets, ×103/μL 324 409 398 123 177 88 133 143 117 222 208
CRP, mg/L 15.5 67.4 178 36.5 46.4 79.3 136.8 34.9 24.6 2.4 103.9
D-dimer, ng/mL 225 618 362 10,607 389 626 1,010 3,693 30.88 471 548
Admission RT-PCR (nº cycle) 25 NEG 27 29 36 27 34 24 19 19 18
Discharged RT-PCR (nº cycle) N/A N/A 40 N/A N/A N/A 13 N/A 33 N/A NEG
SARS-CoV-2 IgG antibodies NEG NEG NEG N/A NEG N/A NEG NEG NEG NEG NEG
Number of convalescent plasma infusions 0 0 1 0 0 0 2 0 2 0 1
Death No No No No No No Yes No No No No

F, female; M, male; ICT, immunochemotherapy; FCR, fludarabine, cyclophosphamide, and rituximab; Rm, rituximab maintenance; R-B, 
bendamustine-rituximab; R-CHOP, cyclophosphamide, doxorubicin, vincristine, prednisone, and rituximab; R-BMD, rituximab, 
bendamustine, mitoxantrone, and dexamethasone; CVP, cyclophosphamide, vincristine, and prednisone; EP1, first episode; EP2, second 
episode; EP3, third episode; hypogammaglobulinemia, IgG level <500 mg/dL; N/A, not applicable; CRP, C-reactive protein; RT-PCR, reverse 
transcriptase polymerase chain reaction; NEG, negative.
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monia. RT-PCR was positive in both nasopharyngeal 
swab on day 27 (cycle 34) and in BAL on day 29 (cycle 30). 
He received oxygen suplemment, steroid therapy, empir-
ical broad-spectrum antibiotic, and convalescent plasma 
on day 28, which led to initial improvement. Seroconver-
sion was negative for IgG COVID-19. After 2 weeks of 
plasma transfusion, the clinical situation became worse 
upon being NS-RT-PCR positive on both day 41 (cycle 
19) and day 43 (cycle 13), leading to antiviral treatment 
with remdesivir and a second dose of convalescent plas-
ma on day 48. The patient died on day 53 from COVID-19 
disease.

Case 4
An 82-year-old woman was diagnosed with FL (grade 

1, stage IVA), in second CR after receiving cyclophospha-
mide, vincristine, and prednisone in 2002 and rituximab, 
bendamustine, mitoxantrone, and dexamethasone fol-
lowed by 2 doses of rituximab and ibritumomab tiuxetan 
in 2008. The last dose of anti-CD20 was administered in 
October 2008. She has shown baseline hypogammaglob-
ulinemia since 2011. Currently, she receives monthly 
IGIV therapy. Furthermore, in 2013, she was also diag-
nosed with Crohn’s-type inflammatory bowel disease, 
and subsequently provided with mesalazine and rifaxi-
min as treatment.

She was given an asymptomatic COVID-19 diagnosis 
after a positive result of the SARS-CoV-2 NS-RT-PCR 
(cycle 24) in screening carried out after direct contact with 
a positive patient. On day 4, she went to the ED with fever, 
but was discharged after a normal chest X-ray and appro-
priate breathing function. Seroconversion for IgG CO-
VID-19 was negative.

On day 21, she came back to the ED due a high fever. 
She was admitted with bilateral pneumonia and a persis-
tently positive NS-RT-PCR test (cycle 19), requiring sup-
plemental oxygen and steroid therapy. On days 21 and 32, 
she received convalescent plasma transfusions. After-
ward, seroconversion for IgG COVID-19 remained nega-
tive on days 29, 32, and 38. On day 41, she received IGIV 
as her usual monthly treatment for clinical immunodefi-
ciency. She continued to show NS-RT-PCR positive on 
day 42 (cycle 27) and day 48 (cycle 33), but to a higher 
threshold cycle. Finally, the patient was discharged on 
day 49 after not showing symptoms for 5 days.

Case 5
A 75-year-old woman was on Rm treatment for FL 

(grade 2, stage IVA), who attained her CR after 6 cycles 
of immunochemotherapy (ICT) with RB. The last dose of 

anti-CD20 was received 14 weeks before the diagnosis of 
asymptomatic SARS-CoV-2 infection by NS-RT-PCR 
(cycle 19). Outpatient management was performed with-
out specific treatment, only administering full-dose anti-
coagulation to treat previously unknown atrial fibrilla-
tion.

On day 23, the patient went to the ED with progressive 
dyspnea. She was admitted with bilateral viral pneumo-
nia, requiring supplemental oxygen. Although 2 NS-RT-
PCRs were negative, she tested positive in BAL on day 28 
(cycle 19); however, the seroconversion IgG for SARS-
CoV-2 was negative. At this time, she received steroid and 
empirical broad-spectrum antibiotic therapy as initial 
treatment. On day 30, convalescent plasma was adminis-
tered, leading to progressive improvement in her respira-
tory situation. The NS-RT-PCR was negative on day 36. 
The patient was discharged after 9 days without symp-
toms on day 40.

During the clinical course, all of them required hospi-
talization and supplemental oxygen due to pneumonia 
with moderate clinical severity of COVID-19 episode. 
None needed noninvasive ventilation or met the criteria 
for ICU admission. No patients developed specific anti-
bodies against SARS-CoV-2 even after infusion of conva-
lescent plasma. All patients followed the recommenda-
tion of home isolation and had no risk contacts. The 4 
surviving patients received the vaccine against SARS-
CoV-2 (2 doses, AstraZeneca-Pfizer case 1, Moderna case 
2, and Pfizer cases 4 and 5) between March and July 2021. 
Three out of 4 patients presented seroconversion + 3 
weeks after the second dose, detecting antibodies against 
SARS-CoV-2.

Discussion

We present a case series of persistent SARS-CoV-2 in-
fection in hematological patients. All of them had been 
diagnosed with FL in CR before COVID-19 diagnosis. 
RT-PCRs of nasopharyngeal swabs or BAL samples were 
performed in all cases, yielding positive results. These 5 
patients were re-admitted after a median of 25 days (21–
83) from the first diagnostic test, and a median of 22 days 
(13–42) from the previous discharge. On their second vis-
it to the ED, they entered with recurrence of fever, viral 
pneumonia, and respiratory failure after initial improve-
ment.

More data are needed to determine the specific risk 
factors and mechanisms that cause persistent SARS-
CoV-2 infection [9, 10]. These risk factors include host 
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status, virologic factors, and type and degree of immuno-
suppression [1, 11]. Host factors may include sex, older 
age, and underlying comorbidities. The median age of 
our patients was 75 years (47–82), and 3 were female. Vi-
ral factors that increase the risk of persistent infection in-
clude high baseline SARS-CoV-2 load and variable geno-
type [11]. The RT-PCR is a common test for SARS-CoV-2, 
but it only detects the genetic material of the virus, with-
out differentiating between live and dead viruses. A limi-
tation of the test is the false-negative result, which may be 
attributed to a low level of viral RNA that does not reach 
the limit of detection [1]. In some cases, clinical and ra-
diological worsening despite negative RT-PCR in naso-
pharyngeal swab indicates a shift from the upper to the 
lower airways, and eventually the dissemination of the 
virus to different body compartments: the sensitivity of 
BAL samples at 93%, sputum samples at 72%, nasal swabs 
at 63%, and throat swabs at 32% [1, 12]. In our series, in 
2 RT-PCR tests, patients were SARS-CoV-2 positive in 
the BAL samples, after having initially been negative in 
the nasopharyngeal swab.

Prolonged viral shedding may explain persistent infec-
tion in repeated positive SARS-CoV-2 cases. However, 
there is an inverse relationship between the magnitude of 
threshold cycle and the probability of recovering infective 
virus from respiratory tract samples [13]. To establish a 
more accurate approach, we must consider multiple fac-
tors, including the threshold cycle, the time of evolution, 
the clinical course, the severity of the disease, and the im-
munosuppression status of the patient. Although we can-
not rule out reinfection by another viral strain in our pa-
tients, the temporal evolution and the absence of serocon-
version suggest a persistent infection.

Patients with profound immunosuppression may shed 
viable SARS-CoV-2 for at least 2 months and develop 
persistent infection [14]. In our series, the 5 patients were 
all diagnosed with FL. Lymphoid malignancies such as FL 
may induce suppression of the immune system. In this 
process, neoplastic B lymphocytes can induce synapse in-
hibition in previously healthy T lymphocytes and may 
also promote the activity of regulatory T cells, contribut-
ing to further immunosuppression in the host [15]. How-
ever, all patients did achieve CR after ICT schemes. In 
addition to the immunosuppression produced by the 
lymphoid malignancy, other factors derived from the 
treatment could favor viral persistence. Lymphopenia is 
common in treated patients with bendamustine and 
fludarabine containing regimens as they induce pro-
longed T and B lymphocyte depletion. Rituximab pro-
duces sustained lymphopenia, with naive B lymphocytes 

and CD4+ T-cell recovery at least 6 months after the last 
dose [16]. On the other hand, associated to B-cell deple-
tion, rituximab produces hypogammaglobulinemia. This 
alteration of both humoral and cellular immunity trans-
lates into an increased risk of infection, including viral 
infections [15, 17]. Moreover, secondary hypogamma-
globulinemia after ICT may result in an adverse event for 
patients; however, data on this finding are sparse. In an 
Israeli study, which mostly included relapsed or refrac-
tory patients with non-Hodgkin lymphoma who were 
treated with BR, baseline hypogammaglobulinemia (IgG 
<500 mg/dL) was found in 19.7% of patients. The accu-
mulated incidence of hypogammaglobulinemia at the 
end of follow-up was 39.5% for the entire group and 
27.8% for patients without hypogammaglobulinemia at 
baseline [15, 18].

In accordance with these observations, 4 of 5 of the 
patients in this study showed hypogammaglobulinemia 
at baseline or during clinical course. Memory B cells are 
crucial for the development of immunity against SARS-
CoV-2 [19]. No SARS-CoV-2-specific antibodies were 
detectable prior to the treatment with convalescent plas-
ma in any of the patients. Peripheral blood immunophe-
notyping was performed in all cases, showing B-cell de-
pletion and an inversion of the CD4/CD8 ratio, which 
could indicate a T-reactive process against viruses. How-
ever, the patients remained unable to control SARS-
CoV-2 viremia despite a broad T-cell response. Three of 
the patients developed COVID-19 during maintenance 
with rituximab at 2, 5, and 16 weeks after the last dose of 
anti-CD20; as such, lymphopenia with B and T depletion 
may contribute to the persistence of the virus and the in-
ability to develop antibodies. In a large-scale case series of 
COVID-19 in patients with HM, the authors reported 
that patients receiving monoclonal antibody-based ther-
apy had a significantly greater (HR 2.02) risk of death 
than those not receiving active antineoplastic treatment 
[6]. The 2 remaining patients received the last dose of 
rituximab more than 10 years ago, which did not justify 
the lymphodepletion state by FL or ICT. But both patients 
have immune system dysfunction: case 1 developed an 
autoimmune disease (SLE) and case 4 had long-standing 
symptomatic severe hypogammaglobulinemia, being 
treated with support IgG, and subsequently developed in-
flammatory bowel disease.

Regarding treatments for COVID-19 overall, few strat-
egies have provided benefits; several have failed, and oth-
ers are still being evaluated. Therefore, we decided to treat 
these 5 patients using combination therapy with dexa-
methasone, remdesivir, and convalescent plasma. The ra-
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tionale for using this combination therapy was to achieve 
sustained virological response. Thus far, only 2 agents 
have shown a degree of clinical efficacy in large random-
ized, controlled trials: remdesivir, in hospitalized patients 
with pulmonary disease, and dexamethasone, in hospital-
ized patients receiving oxygen [20, 21]. Remdesivir sup-
presses the viral replication [22], whereas convalescent 
plasma could provide neutralizing antibodies for patients 
with lymphopenia and hypogammaglobulinemia, who 
cannot produce specific antibodies themselves.

Plasma infusions have an adequate safety profile and 
have been associated with improved outcomes in patients 
who have had other infectious diseases [23, 24]. However, 
the PlasmAr trial has reported that the use of convalescent 
plasma did not result in a significant clinical benefit, as 
compared to placebo in patients with severe COVID-19 
pneumonia [23]. Nevertheless, in different randomized 
clinical trials, the use of convalescent plasma in the gen-
eral population with COVID-19 pneumonia requiring 
hospitalization did not offer a statistically significant ben-
efit in terms of overall survival [25, 26]. However, conva-
lescent plasma infusion must be administered soon after 
infection in order to be effective, although the most ap-
propriate antibody concentrations for effective treatment 
remain unclear. A recently published randomized clinical 
trial shows that the administration of high-titer convales-
cent plasma to infected older adults within 72 h after the 
onset of mild symptoms reduced the progression of CO-
VID-19 to severe illness [24]. Moreover, a retrospective 
multicenter cohort study, real-world data, included 
44,720 patients hospitalized with COVID-19 demon-
strated that convalescent plasma is significantly associ-
ated with reduced risk on in-hospital mortality [27]. Ad-
ditionally, there is a large matched control retrospective 
study which found that convalescent plasma therapy was 
associated with a survival benefit in patients with HM 
[28]. Consistent with our findings, a study conduted by 
Bertrains et al. [29] showed that protracted COVID-19 in 
patients with B-cell lymphoma is associated with a lack of 
significant neutralizing antibody titers and impaired 
clearance of SARS-CoV-2 therapy. Patients with several 
forms of immunosuppression would be good candidates 
for passive transfer of immunity by COVID-19 convales-
cent plasma therapy [29, 30]. Another therapeutic option, 
a neutralizing antibody combined cocktail REGN-COV2 
(casirivimab and imdevimab), against SARS-CoV-2 can 
also be an effective antiviral therapy, enhancing viral 
clearance and thus leading to improved outcomes, par-
ticularly in patients whose own immune response to the 
virus is slow to initiate [31].

Limitations of the present study include its retrospec-
tive design, small sample size, and data from a single cen-
ter. Furthermore, we could not rule out a new infection 
in our patients by another strain, since we do not have 
access to these viral cultures nor genome sequencing.

Conclusion

In this study, immunosuppression produced by lym-
phoma or secondary to treatment with ICT and mainte-
nance with rituximab are associated with an increased 
risk of developing persistent SARS-CoV-2 infection. Af-
ter administering our treatment strategy, 4 of 5 patients 
in our series are alive, sustaining CR of their hematologi-
cal disease as well as a resolved SARS-CoV-2 infection. 
The management of these patients is not defined. In our 
experience, the use of treatment combined with the anti-
viral agent, dexamethasone (only if respiratory support is 
required), and convalescent plasma early is capable of 
controlling SARS-CoV-2 infections and resulting in pos-
itive patient outcomes.
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